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HIGHLIGHTS 

This annotated bibliography of 705 references represents the first 
in a series to be published by the Ecological Sciences Information Center 
(ESIC) containing scientific, technical, economic, and regulatory infor
mation relevant to nuclear waste isolaticn. Most references discuss deep 
geologic disposal, with fewer studies of deep seabed disposal; space dis
posal is also included. The publication covers both domestic and foreign 
literature for the period 1954 to 1980. Major chapters selected are 
Chemical and Physical Aspects; Container Design and Performance; Disposal 
Site; Environmental Transport; General Studies and Reviews; Geology, 
Hydrology and Site Resources; Regulatory and Economic Aspects; Repository 
Desigu and Engineering; Transportation Technology; Waste Production; and 
Waste Treatment. Specialized data fields have been incorporated to im
prove the ease and accuracy of locating pertinent references. Specific 
radionuclides for which data are presented are listed in the "Measured 
Radionuclides" field, and specific parameters which affect the migration 
of these radionuclides are presented in the "Measured Parameters" field. 
The references within each chapter are arranged alphabetically by leading 
author, corporate affiliation, or title of the document. When the author 
is not given, the "corporate affiliation appears first. If these two 
levels of authorship are not given, the title of the document is used as 
the identifying level. Indexes are provided for (1) author(s), (2) key
words, (3) subject category, (4) title, (5) geographic location, (6) 
measured parameters, (7) measured radionuclides, and (8) publication 
description. 

The bibliography was compiled from a specialized data base estab
lished and maintained by staff of the Ecological Sciences Information 
Center, Information Center Complex, Information Division, Oak Ridge 
National Laboratory, to provide information support for the Department 
of Energy's Office of Nuclear Waste Isolation (ONWI). 



.f t 

INTRODUCTION 

This publication of 705 abstracted references represents the first 
in a series of annotated bibliographies to be published by the Ecological 
Sciences Information Center (ESIC), Information Center Complex, Informa
tion Division, Oak Ridge National Laboratory, relevant to the isolation 
of nuclear wastes. This compilation of literature is the result of efforts 
by ESIC to provide information support to the Department of Energy's 
Battelle Project Management Division, Office of Nuclear Waste Isolation, 
and its contractors. 

The scope of the project focuses on deep geologic disposal in salt 
formations, shales, basalts, and granites. Also listed are studies of 
deep seabed, antarctic icesheet, and space disposal. Additional topics 
selected for inclusion in this publication deal with waste production 
and treatment, container design and performance, transportation of wastes, 
repcsitory design, health and safety aspects, economics, and environmental 
and regulatory issues. The publication covers both domestic and foreign 
literature for the period 1954 to 1980. Major foreign papers were con
tributed by Sweden, Canada, and Germany. The bibliography was divided 
into the following eleven chapters to aid the reader in locating refer
ences of interest: Chemical and Physical Aspects; Container Design and 
Performance; Disposal Site; Environmental Transport; General Studies and 
Reviews; Geology, Hydrology and Site Resources; Regulatory and Economic 
Aspects; Repository Design and Engineering; Transportation Technology; 
Waste Production; and Wiste Treatment. Information on social aspects of 
nuclear waste isolation has also been identified and collected by ESIC. 
This abstracted and indexed literature is stored in a separate data base 
and is available upon request. The present publication represents a 
first attempt at presenting a small portion of the existing literature 
collected by ESIC on the subject of nuclear waste isolation. Therefore, 
relevant publications not included in this issue will be abstracted and 
indexed for publication in future volumes. 

The references to the literature are stored in a computer-searchable 
data file. Each reference in the data base contains a complete biblio
graphic citation, an informative abstract emphasizing important findings, 
subject categories describing the general subject area, keywords identify
ing specific topics in the document, and date and location of data-taking 
activities. Specialized data fields have been added to improve the ease 
and accuracy of identifying pertinent references. Specific radionuclides 
for which data are presented are listed in a field called "Measured Radio
nuclides." When information is presented on parameters which affect the 
migration of these radionuclides through the soil and geological forma
tions, the parameters discussed are listed in a field entitled "Measured 
Parameters." The parameters are also discussed in the abstract along 
with numeric values, where possible. These fields enable the user to 
review only those references to documents concerned with the radionuclides 
and parameters of interest. 
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Measured Parameters 

The following is a list of specific parameters that have been selected 
for inclusion in the Technical Aspects of Nuclear Waste Isolation Data Base. 
Data on these parameters are extracted from the literature and included in 
the abstract. These data are flagged in a separate field, labeled "Measured 
Pai.^meters," to increase precision in locating pertinent references. 

Activation Energy 
Alkalinity 
Aquifer Thickness 
Bulk Modulus 
Calcium Carbonate Content 
Clay Content 
Compressional Wave Velocity 
Compressive Strength 
Corrosion Rate 
Creep Rate 
Density 
Depth to Water Table 
Diffusion Coefficient 
Distribution Coefficient 
Fh 
Elastic Modulus 
Flow Rate 
Crain Size Distribution 
Heat Capacity 
Heat of Vaporization 
Hydraulic Conductivity 
Hydraulic Gradient 
Hydraulic Head 
Hydraulic Velocity 
Injection Pressure 
Ion Exchange Capacity 
Leaching Rate 
Mass Action Coefficient 
Mean Precipitation 
Migration Rate 

Moisture Content 
Percent Adsorption 
Permeability 
Permeability Coefficient 
PH 
Plasticity 
Poisson's Ratio 
Porosity 
Resistivity 
River Flow Rate 
Saturation Capacity 
Shear Modulus 
Sorption Coefficient 
Specific Activity 
Specific Conductance 
Storage Coefficient 
Stratigraphic Unit Thickness 
Temperature 
Tensile Strength 
Thermal Conductivity 
Thermal Expansion 
Thermal Load 
Total Dissolved Solids 
Total Ion Concentration 
Tran8missivity 
Viscosity 
Volumetric Water Content 
Waste Volume 
Young's Modulus 

Citation Form 

The references within each chapter are arranged alphabetically by 
leading author, corporate affiliation, or title of the document. When 
the author is not given, the corporate affiliation will appear first. 
If these two levels of authorship are not given, the title of the docu
ment is used as the identifying level. The following Indexes are pro
vided to aid the reader in locating references of interest: (1) author(s), 

vlil 
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(2) keywo-Js, (3) subject category, (4) title, (5) geographic location, 
(6) measured parameters, (7) measured radionuclides, and (8) publication 
description. 

As a result of computer limitations in indicating superscripts and 
subscripts in the standard manner, certain conventions have been estab
lished in this bibliography: 

1. X sub t (X being a variable) means X or X subscript t. 

2. In chemical compounds and elements, NaI03 (for example) means NAI0 3. 

3. 10(E+3) or X(E-3) (E denoting exponent) means 10 3 or X~ a. 

4. For units of measurement, such as centimeters, meters, and feet, X3 
means X 9. 

Services 

The Ecological Sciences Information Center provides a number of 
specialized services to governmental, industrial, academic, and foreign 
requestors. These services include identifying, acquiring, organizing, 
indexing, abstracting, processing, storing, and maintaining information. 
Customized literature searches, as well as copies of specific published 
documents referenced in the bibliography, are provided upon submission 
of requests. Annotated and indexed bibliographies are published whenever 
a particular need is shown. Specialized data bases can also be created 
if a specific subject area has not previously been covered. 

ESIC provides service to a large population of researchers involved 
in the environmental concerns of energy technology. These services are 
made available at no charge to the project's sponsoring agency or agencies 
and to their contractors. Requests received from other researchers and 
decision makers will be assessed a minimum fee of $30, which covers the 
charges for most services. The fees will be charged through the National 
Technical Information Service in Springfield, Virginia. All Inquiries for 
information services should be addressed to: 

Ecological Sciences Information Center 
Oak Ridge National Laboratory 
P.O. Box X, Building 2001 
Oak Ridge, Tennessee 37830 

Phone: 615/574-7769 or 
PTS 624-7769 
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SAMPLE REFERENCE 

This is an example of the format for the descriptive fields used in 
this bibliography: 

— Chapter Heading 
— Record Number 

(Sequential Number of 
Reference) 

— Author(s) 
— Corporate Affiliation 
— Document Title 
— Publication Description 

7 — Publication Date 
8 — Abstract 
9 — Abstractor's Initials 

10 — Comments 
11 — Measured Parameters 
12 — Measured Radionuclides 
13 — Keywords 

GEOLOGY, HYDROLOGY AND SITE RESOURCES 

<000> 
3 4 
Droste, J.B. University of Indiana, Bloomington, IN 
-Paleozoic Stratigraphy of Two \reas in Southwestern Indiana. 
Y/OWI/SUB-706212; 53 pp. "(1976, September) 

S Two areas recommended for evaluation as solid waste disposal 
sites lie along the strike of Paleozoic rocks in southwestern 
Indiana (Martin, Crawford, and Perry Counties). Thin Pennsyl-
vanian rocks of the upper Mississippian are at the bedrock 
surface in maturely dissected uplands in both areas. The 
gross subsurface stratigraphy beneath both areas is the same, 
but facies and thickness variation in some of the subsurface 
Paleozoic units provide for some minor differences. Thick 
Mississippian carbonates grade downward into elastics of 
lower Mississippian (Borden Group) and upper Devonian (New 
Albany Shale) rocks. Middle Devonian and Silurian rocks are 
dominated by carbonate lithologies. Upper Ordovician shales 
and carbonates (Maquoketa Group) overlie carbonates of Middle 
Ordovician age. Both areas will provide two rock zones with 
suitable geological and engineering properties to permit 
developmentpOf repository facilities for underground waste 
disposal. (RAF) 

10, 

11 

Maps are given showing the thickness disc.ibution and structures 
of geologic groups found in both northern and southern areas. 

Stratigraphic Unit Thickness 

n 
13 
Tc 99 

STRATIGRAPHY; WASTES, SOLID; WASTES, RADIOACTIVE; REPOSITORY; 
SITE SELECTION; GEOLOGY; WASTE DISPOSAL; BEDROCK; SHALES; SILT-
STONES; SANDSTONES; LIMESTONES; GEOLOGIC STRUCTURES; OUTCROPS; 
GEOLOGIC HISTORY; WELLS; FIELD STUDIES 

xl 
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earnest, IIB rarsicii ISPECTS 

<i> 
l l U r d , »- . I. Eieats i . a. Torataafalt. aad J. 
aydbara, Ckalaacs la iaacs l ty of Tackaoloar, 
O t p t c t m t of I K I U C ckaaiatry, rack, Cotaboco:. 
Ssadas. 

•acllda Traaaport ty Sroaadaatar l a Saadisk 
Bodrock. 

ceir-?«1121; Sc iaat i f l c Basis far Baclaac aasta 
aaaagataast, Sclaaca Oadarlyiaj l**loacti»» aasta 
H u f i n t . l o l . 1 . «.J. BcCartky ( I d - ) , at a l . , 
PtocMdiaax of a Syaposiaa, Castas, m , Boaaabac 
2s~Dac*skar 1, 1*7t. Flaaaa (Cass, Rta Tack, f t , 
(pp. a03-«10). SO 00.(19791 

By tba Y*ar 1985 Saadas"* Baclaac povac 
caactscs s i l l prodaco a aiaiaaa of 230 tos s 
of n<4 fan! par yaac u i aftoc taprocassi>9 
•ad so l id i f i ca t iqs tka corraspoadlao, aaoant 
of klak-lasal aasta, a s 9 lass , soald b* akoat 
SO tots . Is pact of aaaaoaaast peooraa 
rataatioa of loso- l iaad f l s s ia* pcodacts aad 
act inldas by aatacal c lay aad cock a i sara ls 
has baas stadlad. lacalcalatad aaxfaca 
dapasdast dlstclbatioa c o o f f i d a a t a aaca 
darirad fcaa socptioa aipaclaaats oa fcask 
cock satfacas t i l old crack sacfacas. 
Socptioa aackaaisaa kaaa toon siaaostad. 
Caasical oaail ibcia foe rotaatica aaca 
laaastiaatad. Ika iaf lsaaca of tka cades 
potaatial of tka satar oa tka focaatioa of 
IKfacaat apacias aad ckaaaos i a socptioa doa 
to ckaaoos ia aaTasca stata ksas baas 
s tadia l . U as t taat los of tka aalasca stata 
u d ck«aical foca of tba aetinidas a> fp , aad 
Pa aas booa dona ia caaaeds to tka kydrolysls 
of tba act ia ida i aad cossMaria? tka cxpactad 
pI-Ek coadit ioas . Ssiaf tka aalaas derlsad 
Jroa tba abova iaaas t i , a t ioas ralaaaat 
rataatloit facts or tka cadioaaclidas kaaa 
baaft propocad. r"DT) 

•asta Tolaao 

• issioa nooocrs; icTiirois: IMCTOIS; aocLEta 
roasi; soirrios; DISTIIBJTIOI COETFICIMT; 
SIOtOLTStS; 11STES, HISB-lEffl.; elk55; RItEliLS; 
VtSTES, llDIO»CTI»t; LlBOtaTCBT STOOItS 

ladats. 0 . 0 . . Tka Doa tksaica l Caapaay 
raalytical Lakocatecias, « idlaai . a t . 

loa-laaal Sol idif lad l a s t s Cksnctarizat ioa: 
Ika s c i a a t i f i c aaala foe Physical aad CbasJcal 
Taatiao. 

CDar-711121: Sc iaa t i f i c l a a i s foe aaclaac aasta 
aaaaaaaast, Sciaaca ladaclr iaf tadioactiwa l a s t s 
•asaaasast. f o l . 1, CO. IcCactky (Ed.l. a t a l . . 
Pcocaadisas of a Sfaposiaa. Boa»«.s. «l , Boaaabac 
28-Bacaabar 1, 1» ' t . Plaaaa ft a s , las Tort, 
at . (pp. *99-5M|, 5*3 pp. (I9T91 

I t i s tka pacposa of tk i s papac to peasant 
tka i a i t i a l accoaplisksaats of aa affoct to 
pcoalda tk« a c i a s t i f i c basa foe barlal s i t a 
accaptaaca cc i tac ia foe s o l i d i f i a d radaastas. 
Sisca laochabll lty of tba > u t t foes i s tka 
Boat s ignif icant ckacactac is t ic , a staadard 
i s ia pcapaeatioa by tka laaclcaa faclaae 
Socity. roe bseial a i ta accaptaact c c i t a r i a , 
s i s aaidaliaas ara pcoposad: II discaaaed 
affacts daa to packs 9 in a, of tka radloactita 
laaot ( i s ocdac to aaalaata tkoaa factocs 
asparataly); 21 tka aasta iaaat aast kaaa a 
•soasd l i f a ' aspactaacT •.ecaadisa 2S 
k a l f - l i s a s of tka loaaaat-l ivad cadiaactiaa 
coastitaaat pcasaat ia coacntrat ioa 
ascoodiag tka »paci f ic cadioacliaity of 
acaaiaa oca; 31 tka spac i f ic cadiaacttaity 
shal l aat aicaad that fa l sa akick aaald by 
cadiatios daaaoa cadsca tka 'saaad U f a " 
axpactaacy aaadad: •> tka calaasa of 
csdioact ia i ty aast caaaia baloa SI of tka 
i a i t i a l cadioact ia i ty ccateat of tkc aasta 
iaqot daciaj asy t iaa t i t t r n l i f laaatk St 
ot tka dafiaad 'soaad l i f a * of tka • •roc ia l ; 
5) f laaaabi l l ty aad k«nt s t a b i l i t y of tke 
isaot aaall aaat cc i tar ia apliad to 
coaateactiOB aataria ls of s i a l l a c slew aftd 
skapa; 6) tka aasta inset aast ratala i t s 
skapa sad dlaassioas so a s not to caosa 
collapsa of tba tease*. (lath)(DC*) 

SISTES, PkDIOlCIITt: IISTC STOMCE; tlsTE 
ilISPOSIL; ShSTES, S0LI9; SOTttl: SOLIDCriCkTIOt; 
caniictL noTtrtizs; paysictL PIOPMTIES; 
3lDI0lCTITItT; LtiCHIlI; RiroStTOif; STilDIIDS: 
•tJOUTIOSS 

<2> 
•aas, L . I . , J r . , Battalia-Pacif ic aoethaast 
laboratorlas, l icklaad, I*. 

liada 131 Easi l lbrls* *itk Tciaalast Catls* aad 
Tttcias Catioas. 

a m - 3 6 (Fact » | ; aaaford (adiolaaical ScUscas 
lasaaeck >ad SaTalopaaat inn gal taport foe 196*, 
D.l. Paaea aad J.K. iScaas (Eds.), (pp. 
• . • - • . 1 2 ) , S71 pp. (i««s, Jaaaacy) 

Cation asckanaa aqs l l ibc la of xao l i t e Linda 
131 In a scdlsa-caelsa, sedlaa-yttc laa, and 
•tcontlaa-caciai systras atea stadlad. It 
•as foaad tkat tha xaol i ta has aa ion 
capacity for cec l s s of 3 . * sas /a . I 
s a l a c t i ' i t y coaff lc iast *— dataeainad at 
aqal l lbclaa tad coceactad for aoaidaal 
bakaaior of tka catioas in tka s o l a t i o s as4 
on tka xaol i ta . Tka Batkod Is oatl laad ia 
tha appasdii. Tka t a o l l t a Is kiakly 
salaet lra for caclaa i s tba prasanca of 
•odlaa bat srafars st tontiaa to both carina 
•ftd sodiss . («0f) 

Ion Esebtnaa Capacity 

CtTIOIS; CITI01 ISSOttTIO* ECOIlItFinn COSTtrT; 
ECOITTOIS; I0a 'XCR»«SE ClrtCITT; L1B0MT0HT 
STODItS; IttC EltTHS; ZEOITT'S 

<•> 
•aderaoa, T.J. 
klkas, SC. 

Saaaanab Pirar Laboratory, 

IHthodolo^y for tha Oatara ination of 
Enriroaaoatal lodlna 129 and Taehnatlna •>«. 

DP-BI-TT.7SI; 3 pp.(in^d) 

Inalytical satkods ara 
Sa'inr.tb t i ' a r Laborato 
anriroaaantal iapact of 
Plaat aitk ragard to I 
isotopaa ara loog-livad 
fs^l raprocasslao. lod 
da*;arainad by a naatror. 
ia ahich I 129 aad I 12 
130 .ind I 128, raapactl 
ara than qaantlflad by 
spactroacopy attar chaa 
Chaaieal y i i l d i s datar 
rseorary of an I 12S »p 
coacantrat ions as lov a 
s o i l can ba lartrsinad 

bainq la**lopa4 at tha 
ry to dataralaa tka 
tka Snvannah Rivor 

12« and TC «•. »oth 
bypradocts ot naclair 

ina 121 i s balra 
act ivat ion procadaca 

1 aca «ctiratad to I 
•a ly . 9oth prod acts 
Sa(Li) ) • • • • ray 
ical Isolation, 
ainad by aaanncini 
ika. lo-llna W> 
• lO(e-'i) pri/j in tha 
at th count ln-7 rta*-'« of 
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<»> coat. 
1-ss than 30 s in (101 r e l - s t i . de-.) . la 
isotope d i le t ioa aethod for Tc 99 eeployiag a 
three stage sorlace ioaixatioa Bass 
spectrometer v i ta a 10(E*$) aheadanc* 
s e a s i t i v i t y i s belag developed. The carrent 
coacept. of the Isolation sc\eee based oa 
preliaimary ezperiaeBts isvolves a 
coabinatioa of ioa exchange ead solvent 
extraction s teps , ending aith tka Tc 99 
loaded oa a a la l ia ioa exchange bad f cr aass 
spectroaetry. Tackaatiaa 97 i s addad to 
deteraiae tka ckaaieal f i e ld of tka 
saparatioa procadara. 1 lover detection 
l i a i t or akjit 10(E-in) g i s soxghb. Both 
aatkods Bill be aaad to stedy I 129 and Tc 99 
ralat iva to 1) coaceatret ion £a s o i l aad 
vegetation as a faaction cf distBBca froe tka 
SIP. 2) tact ical a igrct ios fros tk* s o i l 
sarface, aad 31 aadergroaad latacal traasport 
frqa radioactive casta basins aad storage 
s i taa. (lath; (HI) 

SaaaacT oaly la given. 

I 29; Te *9 

tODIIE '29; TECn'TIH 49; S a l TI1ISPOIT; 
tltlOIOCLIDI IMBBTIOI; IETICDS; I ISTimiTS; 
CIF!IC1L l l l l r S l S ; SPECflOSETPX: 10* HCSflGE; 
BISPOSM. SITI; L.BOMTORT 5T0OIES 

<5> 
irckaBbaalt, J . , J . Leaoia*, and T. Nugent 
( lranslator) . 
fladergroaad Storage Condition for Radioactive 
•as tas . 

OlI l / tr -aOB; Intention and attr i t ion of 
ladioactiva Ions in So i l s , Proceedings of an 
latersational Collogniaa, Saclay, Prance, 
October 16-11, 1963, (pp. 21-53). (1963) 

then storing radioactive lastas tka priaa 
concern i s tka Boaaibllity of contaminating 
water tablaa for aitkec Icag ot short periods 
of t l e e . laatas aay be placed in a closed 
hydcological basin in aa acid c l i a a t e , 
treated to ( o n either so l id 01 insolable 
eabstaaces or pi?jed in eater t ight draBS, 
injected or placed into deep foraatlons, or 
f i n d by tka s o i l , l a t t e r Eolations are 
etorage in abandoned t e a s e l s , inject ions into 
sckistose ser ies or plica Beat into sa l t 
depos i ts . Tie tannels, fccaetly asad by 
*.rains, coald be aade alter tight aid i f t h i s 
.a not possible then coald be c lose ly 
aonitorad. l a s t e eay be la placed i s tbe aalt 
deposits in drape in ga l l er ies or as eff laeat 
directly eaptiad into naa-sade c a v i t i e s . Tao 
type>« of salt deposits e i i x t , tHoae aitk 
laterstrat i f ied layers akich ace anbjact to 
d isso let ion , and aassive donas (diapirs) 
•hick offer great safety tecaese of their 
aasslveness. (an) 

BDIIll; CITI1RS; 0»0»3. OI01OST; 5 H I DEPOSITS; 
sums-, SCBISI : MST- ou?osii; i i n i sfohtei; 
BISTt5, IFOtOlCTI**; BTtHOLOCT; t lLlS, 
IIJKTIOI; SOLIDirlCiTIOl; SCI 15; DISSOL'TIOD; 
PIX1TI0I; I1Z1ID 1I1LTSI* 

<6> 
laas, c . f . 
Oak l idge . or. 

Tl. 
Oak l ldge aational laboratory. 

Stadies on tka aydrolysis Reactions of 4*tal 
Ions. 

T/0«I/SB»-TI/1»2»8: COIP-7707B9; laste-Bock 
Interactions, Proceedings of tke lat ional l a s t e 
Tarainal storage Progrea Conference, university 
park, H . Jnly «-7. 1977, (pp. 23-2»), 92 
pp. (1977, lagast 20) 

I t tke iatersadiate pi cf qreaadvatera tka 
species of aosc aa ta l l i c ioas prodaced in 
so la t ioas at loa concentrations are 
BOBoaaclear kydrolysis rrodacts. Tke 
s t a b i l i t y o ' these, especial ly tke 
interBediate ones, i s often poorly knoan 
becaase at tke higher ccnceatr*'.-.oas akera 
aost aethod* of sack BaasaraaeBt are 
s a i t a b l e , polynacletr hydrolysis prodacts are 
tk* doainaat species ia so la t lon and/or the 
pi range i s Halted by kydcolytic 
pcec ip i ta t ioa . Perhaps the best aethod for 
stadylng the BOBoneclear species i s to 
eeasare tke s o l a b i l i t y of tka oxide or 
hydroxide sol id phase that i s stable ender 
the conditions of i n t e r e s t , -any sack 
s tadias that hare been atteapted ia tke past 
have been compromised bacaase the so l id ased 
aas not a well characterised c r y s t a l l i s e 
phase of sa t f i c i en t part ic le s ixe asd/or 
becaase th« ionic sterna jth wa?. not controlled 
to a in i s ixe ac t iv i ty coe f l i c iaa t asd 
egni l ibrioa geotient variation- Carrently, 
colaan so lab i l i ty aeaaateaeats of g lbbsl t* . 
11(01)3, are bring conoacted In l a c l so l s t ioa 
as a faaction of ps , teaperatare, aad ionic 
atreagtk i - i:dar to batter es tabl i sh tke 
s t a b i l i t j of tke interaediate species 
11(01)2* aad U ( 0 l ) 3 ( a g ) . Stadiea are 
planned for Tk02, represeatative of tke 
tetravalent act in ides , and of stractaral 
aetal oxidea and kydroxides. (latk) (LKB) 

Only the abstract i s given. 

pi; CI001D IITEI; II0B0LTSIS; I0IS; IOIIC 
nOCESStS; OXIDCS; BT?»OIItlSS; SOIUBIIITI; 
CDICENTII1TI0I; IR1LS; 1CTIII0ES; TIOIIDI; 
LIB01K0IT STBBIK; CHtBICH. PMPIITICS: 
ciniciL tiiLysis 

Barskart, B-J., B.I. caapball, J .a . Hardin, I. 
l a r t i s e s , D.E. Celdaai:, aad I . Ba l l e t t , loa 
Uasos Sc ient i f i c Laboratory, l"- » a - o > , : s . 

Potential l i crob ia l lapact oa Transaranic l a s t e s 
Under Conditions Expected ia tka las te Isolation 
Pilot Plant (IIPP). DecsBter IS, 1971-larck IS. 
1979. 

U-TI39-PI; 11 pp. (1970, Jaly) 

Tkis report disensses vork condactad in the 
secoad ganrter of ft 1979 re lat ing to 
potential aictoblal tapacta on transaxanir 
aastes ander conditions expected at tbe l i 
Isolation Pi lot Plant (nPP)- Soil saaplea 
acre taken froa depths of S-15 ca , ao-SO ea, 
and 100-110 c s ia a trench at t i l l bsrial 
s i t e I»-5«, Irei c . Soil radioactivity for 
these sasples vas not detectable at 5-15 ca, 
r u » X 10(t»») dps gaaaa, « X 10(i>«) dps 
beta at I0-S0 ca, and aas 2 7. 10(1*3) dps 
gaasa, 7 x 10 (t>3> dps bets at 100-110 re. 
The naabec of • icrof lora in these aaaplas 
decreased »lth depth. Jitboagi tke level of 
radioact ivity aas greatest la tke ao-SO ea 
s t a p l e , tke fregnenel of aicrootgatiaaa aa<< 
lateraadiate betaeen that of tks other 
depths, tod'eatlag tkese l eve l s of 
radioactivity apparently do r.jt exert any 
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<7> COI». 
s t er i l iT iag eff.gct oa tke s o i l . Tke 
aicruflera oa f leasable (crgaaie) aaste 
coataaiaated s i tk fa 23* air* eBaaerated aee 
bacteria eere c lrssed aa t a c i l l l oc cocci and 
by reaction to graa a t a i a . l o s t ;.»oeo-'-
aaabata far*) fox aoxoblc Bad feayai c a l t a n a 
(roa these aatexiala aero aa follow*: aood 
chips « TO 9*1 aerobics (eras • spora-for >ing 
rods), ao u t a s u U t faagi; H M M I BOX (W* 
pa e e l ) - 110 BPB aerobics kjraa * 
sp0re-foreie9 rods) , ao detectable faagi; f»c 
gloee (2 fingers) » 9.5 I » (1»3| BTB aerobics 
tgraa • c o c c i l . a* I N faaai; t i u H ID - 33 
Sri aarobic* (grae • rods). 20 IP! fengi; 
cottoa gaexe (2 ca eg) « 23 SM aerobics >tot 
l d a e t i f i e a ) , ao detectable faagi . Tke 
aaaarobic ca l tares aaca coataaiaated, aad ao 
discard**. Bicroflora aaca a lso eaaaerated 
o» a saaple of USL-sxaelated organic aasta. 
Soi l saaples fcoa S-15 c a , »0-50 ca , aad 
100-110 ca sect caltared aad i so latsd 
bacterial cad act leoeycet* coloaies sabjected 
to dosas of 0, 13.5, 27, B0.S, aad SB reads 
of 250 kTP x-rays at 900 rada/ela. 
raalaatioa of tka S-15 ca i s o l a t e s aad tke 
a0'50 ca Isolataa skosad 3 casiataat 
pkeaotypes oat of 12 iaolataa foe tba foraer 
(25* caalstsat l aad 13 oat of 1* ( 6 « ) 
raaistaat pkeaotypes for tka l a t t e r saapla 
daptk. I s o l a t e s aitk ras is taat pbeaotypea 
bar* baea stored at -90 C for fatar* 
block*alcal aad genetic csaracterlxetioa. 
Tka alkylat loa of Ba aad Ik asiag 
aetkylcobalaelBe aa a Bet by 1 doaor *as 
atveseted bat ae orgaeoeet»illic pxooact other 
tkaa cobalt-cobalaaiaa Co aid be detected 
ckeaical lr or by aass spectroeatry. a 
s t a t i s t i c a l analysis of tka rates of 
degradatios of earopiaa tartarate aad 
earopiaa c i t r a t e chelates i s preaeated. 
(ietk) (LIB) 

PL0T0BI0B 239; l i c t t l l l ; t i s t i s , OICIIIC; BIPP; 
IIPOSITOIf; BlCtOOteillScS; CBIUTES; COBPLIIBS; 
TtkBSolllXCS; SOILS: DISV0S1I SIM; laSTIS, 
TtafSOILBIC; tlOHTIOl ETTICI3; PISiiDiTIOB; 
HsOHTOIT ST00IIS: EOIOPIIS; TB0UI0B; SISTtS, 
• IDIOaCTI«l; BttBOlS; CUBIC U. MkCTIOIS 

•arnkart, B.J. , 1.1. Caapball, J .S . lardin, I . 
Bart lat i , D.I. Caldeell , aad I . I . l a l l e t t , Los 
•laeoa Sc iaa t i f i e Laboratory, Los hlaeoa, as. 

Potential l l crobia l lapact oa Transgenic tas tes 
Deder coadit ioa* tspected la tke Baste Isolat ion 
f i l o t »laat ( l i r t ) . October 1-Deceiber IS, 
1978. 

U-7788-PI; 17 (10.(1974, Bay) 

Tki* i s tke escosd gaartetly progress report 
for tk ia project deslgaed to assess potential 
alcrobial interaction* eitk platoaiaa and 
otkar transaraaics la organic aatrix 
radioactive •eats* as ear possibly accar in 
tke l a s t s Isolation Pi lot Plant (IIPP). 
Sine* October 1, alerooraaaiaaa la s o i l froe 
aa araa adjacent to a skal lo* bat ial s i t s 
(Ti-SB, tree C) at tke Los l l s s o s Sc ient i f i c 
Laboratory fliSL) hare bean aaaaerated. fcoa 
1.32 I 10(1**) to J.98 X 10(I*») aerobic 
colour foreleg aai ts (CM) aara foaad par 
araa o i s o i l a* coapared altk 1.49 f 10(1*1) 
to 2.97 I 10(S*3| aaaerobic cro per graa. 
Tka faages popalatioa ranged fcoa 3.5 t 
10(1*3) to 3.2 X 10(1*4) cro per arse. Tke 
eost probable aaabec (BM) daaoa at rated in 
aatcleot bcotk br tke e i t tac t ion d i la t ioa 
aethed aaa a la l lac for aerobic and anaerobic 

bacteria [ 2 . 3 I 10(g*«) for aarobic, 3 .3 I 
10 (1*6) for eeeecobic )- Direct coonting of 
aicroflora ia fleoresce at-ataiaad s o i l 
saaples kas beea Init iated esiag the 
epif laoresceat eicroscocy capabil ity a t the 
• a i t e r s l t r of lea l e i l c o . Tke e leost 
aaaat i tat iae aetkyla^ioa of aercary kas been 
deeoaatrated and aa atteept kaa beaa aade to 
alkylate esropias ia aa abiot ic reactioa aitk 
aetkylcobalaaiae, a aatabolic iateraediata ia 
bacterial setabol i sa , bat aetkylatioa aaa not 
detected oaer a rata* of pB (9.0-7.0) aed at 
tao teaperatackS (25 c aad 37 o . Tke 
alkylatioa of tkorlaa i a b*iaq paraaad as a 
prereaaisite t c aockiaa s i tk pletoeiea. 
Stadias of earopiaa c i t r a t e aad earopiaa IDTB 
ckelate dearadatioa kaae beaaa. both 
deorade, bat SDTa d'y^radea at a aack sloaer 
rate than c i t r a t e . BetkodoloaT has baea 
iBBToaed i a praparatioB for aaaloeoee s tad ias 
of platoaiaa ckelate ^eeradatioa. Tke 
e icrobial prodactloa of eases aader 
coaditioaa expected t . - tke II rp kaa bees 
atadied. carboa di r. a ia tke oaly 
s i ea i f i caa t 9*s date. . . d . aydraeea aalf ide 
i a also prodaced i f > bisk coacentratloe of 
proteiaaceoas sabstrate ia peasant, 
(lata) ( U l ) 

PLOTOalOl; TCalsnaltCS; BaSTtS, OISkHC; 
aisres, TUisoiaiic; iistcs, aioiotcrlTi; aipr; 
DXSPOSkL SITE; C K T I I I a ; BICIOOIGiBISIS; SOILS; 
• n n S D S ; BlaCOtT; EOROKOa; C0B»LKES; TJOCIOB; 
C i n i C k l IUCTIOIS; CBEl.1TIS; IDT1; D K U D 1 T I 0 I ; 
G » s ; S ; U B 0 H T 0 1 T STUDIES; HDIaTIOB BrYECTS 

<9> 
Bacaaart, I . J . , t . l . Caapball, c , Bartinax, D.S. 
ca ldae l l , aad I . Bal lat t , Los alaaos Sc iaa t i f l e 
Laboratory, Los l lanos, i n . 

Potential Bicrobial lapact oa Tcaaaaranlc Vaatas 
OBder Conditions Expected ia tke Mate Isolat ion 
Pi lot Plant (BIPP), Batch 15-Jaae 15, 1979. 

H-7919-PE; 1» pp. (1979, Joly) 

This report d iscssses sark coedected ia tka 
tkird eaarter of fT 1979 relatinc to 
potaatial aierobial lapact* oa traaaaraaic 
saatas sadef coaditiona axpectad at tke Waste 
Isolation Pilot Plant (BIPP). It aaa sboaa, 
f<..' tke f i r s t t ine , that tka chelate 
Desferol, skich i s represeatat in of 
s lcrobia l ly prodaced polykydroroaate 
chelates , o-.-eatly eakaacea tke dissolat loa of 
platoaiaa f;oa iasolable Pa 239 ra02. 
l a d l o b i i l o j i c a l stadias skosed that bacterial 
i s o l a t e s froe Los tlaaoa Sc leat i f i c 
Laboratory transaranic barlal s i t e s o i l 
exhibit l e v e l s of aaeea radiation resistance 
iateraedlate to that of SaCILLOS SOBTILOS and 
IICBOCOCCOS IsOIODOIlIS. l l a o ineladed in 
tk ia report ace the f i r s t trbles of data froa 
the C02 (as generation experiaeats «lth tba 
corcespoadiaa lodeliaa agnations derited fros 
tke l iaear regreseloa s t a t i s t i c a l aaa lys l s 
procedsra. Data for tk* chelate degradation 
stadiaa are apdated aad laclad* data for IBM 
chelate, l e s a l t s of tke aipeclaant to 
eaaaerste aid identify aiccoocgaalsis i a tke 
s a l t beds of the fXPP f a c i l i t y ace reported 
as l ega t iae , aw no aiccoblal groath aas 
detected froe three s a l t saeelee. (latk) ( U l ) 

Pa 239 

• I f r ; IiroSITOIT; MCTUHs IXCIOOiaiflSBS; 
C Bt l inS ; PLOTOBIOIi T U f s n i K C S ; DISSOLOTXOf; 
U0X0B9CLXM BlS»mO»J SOILS; DXSPOSIL SITU 
ftSTIS, TMIS0MIIC; InOIl 101 grrtCTS; OlSfS; 
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<»> OTBT. 
DEGItDnTtOB; Sk«.T DEPOSITS: SllTS; LkBOBaTOBT 
STUDIES 

<10> 
Bind* *».*., aad J.f- B loev . s , Tk* peaasylwaaia 
Stat* Oelweralty, eaieersity rack. Ft . 

Ocforaatlaa dapple? of Polycrwstallia* S a l t . 

C07P-7B1121; SciMci **d*rlyiaa Badicactia* 
Ba-te leaaaeseat, Procaedise* of a Syaposias, 
ecstoa, Sh, aoe**b*r 2*/-D*c*eb*r 1, 1974, (pp. 
6S-M| . 77 pp.(t9?B) 

•a laportaat coaaidcratlot ia repository 
dasioa ia tb«. dafocaatioa bakaaioc of 
polycrystal l ia* aa l t as a faact ir - of straws, 
teapacatare aad t laa . presented ax* extended 
ideas oa ta* *ed*l l i s* o f ctaap tekarior aad 
tka as* of deforsatioa ears. Possibl* craap 
aackaaisaa tkat aay operate in l a d ac«: 
dafactloa* f l o * , deforeatios by dis locat ion 
e l ide , poaac la* ct**p, di f fas ion f l e a , areie 
hoaadary di f fes ioa, roles* di f fas ion, aad 
aixad k inet ics , roc tka i n i t i a l eoda l l i se 
dlslacatioa e l i d e , power i»t craap, aad 
•toaic diffas-'oa aac* considered aoat 
Uportu. t eechaaiass. Eqaations describing 
tkaaa processes ia teres cf aatarial 
paraeetera, tasperatare, aad s t r e s s were 
daweloped, aad a coapatac aolatioa es ieo 
•ewtoa's itaratioD s»de i t possibl* to 
coaatract deforantloa aapi. Proa a laroe 
aeaber >.f tkaaa eaps f secreted o»er a variety 
of grain aires , tka drast ic affact of sa l t 
aicroatractore on craap bakawior of lo* 
stress leve ls and taaparataras (barial s i t a 
caadltioaa) i s i l las trated . Coatoara of 
constant atraia can ba ssad to pradict 
repository a t a b i l i t f over aitandad pariods of 
tiaa. (IDf) 

•Ekis papat «•» presented at tka eoaforonca bat 
<cas sot incleded in tk* Proceedings. 

CCP70TCI CO CIS; c a m : STSESS; ST»»H; 
PEPOPlaTIOI; S i l t DEPOSITS; EEPOSITOET: SODEIS, 
(llTHriUTKH.; TEHPEBITB1E 

tcndlatt l . E.g., and C.I. Francis, Oak Dido* 
national laboratory. Eneironeental Sciancas 
Diaiaiar, oak t ldg*, TI. 

Saologic Rigcetion Fotantiala of Technetiea 49 
and •nptsniaa 237, 

Sciatica 203(»3« i ) ; 133f-13no, |1974, Barck 30) 

Kasaareb at Oak fid9a rational laboratory 
indicates tkat carrant riik asgeasaeate akick 
conaidar Tc and Bp as potential ly eapabla of 
alerating froa kigb-lewel rn lioactlwe east* 
ret s i t o r l e s aay ba oeerest ieatlng their 
kaiacd to tk* pablic, alnea tka Pe(»2) 
coataat of eaay groandaatars lay aaintain 
tkaaa alasaata ia laas notable oi idation 
at itaa. Frewioas stadias akick foend Ic to 
ba poorly aorbad by geologic Bed la aa«d tk* 
pertecbnetatt, oryaaloa Tcca- aadar osldlxing 
conditions, (ki le conclasioas *.kat fp la a 
re lat ively sobi l* eleaent coaparad ta Pa were 
based jn data obtained with the oxyeation 
Ip01«, a lso voder oj ld i i lng conditions. I* 
tkin stady, conpariaon of lalcalatwd vvleo* 
for Tcr2(s) aad Bp02*/E»02(*| Eh-pE 

egai l ibriaa Haas aer* coaparad aitk 
aaaaaraaaats of Eh aalt as for staples of 
**atb*r*a aad aaaaatkar <d Coaasaega Ska l a , aa 
arel l laceoas skal*, pB-d jested aad aortal 
Easterly Craslte, Cliaai stock a r u i t a , aad 
pS-adjested aad aocaal :a*tia*l cap Basalt, 
i a deoxrgeaated aatar. Ja a standard tk-pl 
diagrae, tk* t k n * ija* jaa rocks axkibitvd Ek 
aalaas bwlos tk* t c 11'.* bat a POT* tk* 
k**atlt*A*9*«tit* l i t .*; akalas 0* tka otkar 
kaad *xklbit*d IL *ala*s aboa* tk* Tc l i s * 
bat below tk* Ip U a * . tkaa* rasalta 
iadicatad tkat Ttoa- skcald b* aastakl* with 
raspact to Tc02(s| ia tk* pnsaac* of tk* 
iasaoas c«ca». Tbis aas varicied 
esp*ria*atal lr • ' • " " • °f tk* Tc 94 add*d to 
a stirrad c a l l costaialaa oa* of th* rocks 
•aa l o s t fro* s o l s t i o * ia l a s s tkaa 3 days. 
I alow oat s ioa i f i caat rata of Tc csaowal by 
th* «*etk*t*d Ca*asa*«a saapl* aas also 
act*d. l e i tkar tk* sabsarfac* Ceeasaeea aor 
tb* argiMnccoos * kales reaowad Tc 
Icoscaatratioa 0.11 a a) o»er a 7 «*y period, 
otkar *zp*ria*mts coaf ic* tkat Tcoa- i s ei,t 
stable *haa • « Vlibcatad ia tb* absaaca of 
a i r and tkat Tc i» cadaead awaa at low 
coaceatratioes ( l a s s thee a I 10(E-12) I ) . 
EzpariMsts akoead rapid raaowal of *p 
( i n i t i a l l y (p (»S| ] froa so lat ia* daring 
• o a i l i b r a t i e a s . Tb* akeles, bacaasa of tke lr 
armter sarfac* araa, rasoeM »p(«5) faatar 
tkaa tka iaaeoas racks. I t r** akova tkat 
aitk tk* basalts tad granites , », ' • • ) 
doaisataa tk* solatia*-phase spacias after 7 
days of * * * i l i b m t i o « ; valees ranaad froa 
«6-7U. up associated altk tk* racks was 
a lso preooaiasatly Ip(»») ;7S-t2( | . Olidizcd 
b.'Salt Ipr*tr**t*d with naOCll skoeed no 
r**ctlon. Tk* *nwa*tkar«d skales w«re not 
actiaa i s radaciae ap(»*)- (L««) 

Ek; p i 

•p J3T; Tc 99 

TECMETIOB; »EFT0«I1B; Ttl lECE; I6(E0«S lOCES; 
IE0OX lEtCTTOES; BtZitD IF UTS IS; (15TES, 
ETCB-1E7H.; EEFOSITOII; CIOQJD aiTEt; STOtiSE, 
SE010CTC; EtDIOIwClIDE l i e i t T I O f ; UIOBbTOIT 
ST00IES-, SRILIS; Eb; pB; GHBITES; t t S l L T J ; 
SEUBEBT1IT (OCIS 

"12> 
Bradakaa, I . L . , oak *.ida* n t t i m i l Laboratory, 
Baaltk Pkysics Oie ls los , oak kidoa, TI. 

Held and laboratory stadiaa Freliaitary to l a i n 
riper leant. 

OBEL-*SS$ (Draft); OI»l-CF-70-7-«2 : Project Salt 
Taalt: k Baauiatration of tba Diepoaal of Jlfk 
tct iwity Solidif ied kaatas i s Ondar«roaad Salt 
Unea, Cb. a, (pp. a . l - n . 7 2 ) , 122 pp. (1471, 
•pri l ) 

Tke ckap'ar contains diecasaioss oa th* 
stadias dona on plaat ic flow, dafornstio* 
rates , recowery of tkernel erpaasiea, s tress 
t e a t s , craap, cocrosioa, radiolytlc eklorina 
prodsction, and dos i saters . Detailed 
conclaslons are aiwa*. |CU) 

*cbeaatic draalnas, arapks aad tables at* 
ineladad. 

BkStE BkBkOUfWI; BkSTES, ItDXOKTIft; FISTf 
DISF0S11; STOBISI, SEOlOeiC; MFOSirOIT; S»IT 
DEPOSITS; 0I0FBTSIC11 SSEf ITS; DISFOStl SITE; 
DESItE; TBHRkl MOPEITIIS; I I ' IS; LkEOHTOIT 
STOPTES; FIDIITIOI EFFECTS; SITE EfklBiTIOB; 
CflOEIEE; SOSIHETEES; MkSTICITI; STtISS; 
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<12> COIT. 
c a i i o s i o i ; 
STUDIES 

DEPOBBITTO*: B»STE5. SOLID: flEXD 

Eradsha*. « . l . . Oak Bidge n a t i o n a l Laboratory , 
Real th P h y s i c s D i v i s i o n , Oak Ridge. T * . 

Saeeery of P r e v i o a s P o r t i a e a t S t a d i a s . 

CBEL-eSSS ( D r a f t ) ; OPRL-cr-7C-7-*2; p r o j e c t S a l t 
f a u l t : l De e oB St ta t ioa o f t a t D i s p o s a l o f 119a 
a c t i v i t y s o l i d i f i e d B a s t e s i s Oadergroesd s a l t 
S i n e s . Ck. 2 , i p f . 2 - 1 - 2 . 2 * 1 . 822 p p . ( 1 9 7 1 . 
B f t i l l 

Tkc t k e r a a l s t a b i l i t y o f a l t • • ! • [ e l e v a t e d 
t s a p e r a t n r e s da* t o f i s s i c a p r o d a c t decay I * 
s t s d i e d . * * s e ) t s o f t h * s t a d i a s i n d i c a t e 
t h a t a f f e c t s 3D trapped e c i s t s r e , c r e e p , 
s t r a c t a r a i p r o p e r t i e s , a i a a s t a b i l i t y , 
sb l a i d l a g p r o p e r t i e s , »ad b e a t t r a a s f « r 
p r o p a t t i a s a t * a e g l i b ' . e . C o s t e s t i e a t e s 
skosed aa a c o a o a l c c o a p a t i t i v s a e s s a i t * 
a a c l a a r p o a e c . |Ca-)| 

S e v e r a l graphs , t a b l e s aad photos a r * i a c l o d e d . 

RhSTR BaBBGEIEBT; IISTES, SOIID; E1STCS, 
( U t O l C T I T t ; laSTE DISP0S1L; STOMOE, GEOLOGIC; 
EtPOSITOIT: SILT DEPOSITS; GBPBTSICaL SB1*M5; 
BEeOBREBBlTIOES: TRE*"*l PIORETIES; H I E S ; 
UROEITOIT STBDIES; TBEOEETICtL STDDIES; 
ECOBORICS: BOlSVDnE 

l i t t l * or no t h e r a a l a o d i f i c e t l o n of t k * c l a y 
e i L * r e l s and l o v e r c o n = « e t r e t i o n s of i o n s 
« i l l p e r a i t e a x i a s a s o r p t i o a aad f i x t t i o a . 
The a i a o r a l s s t s d i e d t o d a t * i a c l a d e 1 
p b l o g o p i t c , a v « r s i c a l i t « s , aad 2 i l l l t e s . 
The procadar* t a s t r v a t a c n t f o a r t i a c s a i t h 
0 . 0 0 1 I C s d s o r a t i o s aad one* v i t k 0 . 0 5 H 
CsCl . Tk* aaoant s o r b e d vas th*n aeasared by 
a t o a i c a b s o r p t i o n a e t h o d s . F l i n t i on v a s 
&*t*raioed e s i a g a s o l a t i o a n i s e i v i t a VaVOl 
a t Cs/Ea • 1 /600 . O s i M aas f i l e d at 
g r e a t e r tkaa VGO0, i c d i c a t i a g a s t r o n g 
p r e f a c a a c * f o r Cs: t k i s *af be e x p l a i n e d by 
t b « l o v e r h y d r a t i o n e a e r g y of Cs r e r s a s Be. 
s a a p l e s * » e a l s o been l eacked v i t b s t r o n g 
KC1 s o l a t i »as l a aa e f f o r t t o s a v e the C s . 
( l a t h ) (LlLi 

o e l y t h e a b s t r a c t i s f i r e s . 

SE1LES: SEDIREBTaRT ROCXS: CISIB*: SILtCtTES; 
CLITS; K C s ; VEIRTCSLITE; SIECTITE; SORPTIOR; 
PTtaTIOB; MSTES, P»DI01CTI»E: STORISC, 
OTOLOGIC; TOEIBIL PEOPZSTIES: HTDEWgERRlL 
h m t a T I O E S ; S1DI0IDCLIPE EIGIITIOB; ILLITE; 
FRLOGOFITE: L1B0UTOST STSCIES; BISTS-ROCE 
ItTERlCTIOIS; 

<15> 
Brookias, P.C. 

Geock*a ica l C o n s t r a i n t s on e c c e a s l a t i o a of 
m e t i s i d * c r i t i c a l B a s s e s f r o a s t o r e d R a c i e s t 
t a s t e in l a t e r a l lock R e p o s i t o r i e s . 

OBBI-17; 52 pp . ( 1 * 7 ( , Deceeber JIJ 

E r i n d l e y , G . B . , P e a n s y l v a a i a S t a t * U n i v e r s i t y , 
Dapartsant of 6 * o s c l * n c * s aad B s t e r l a l s Research 
Laboratory , O a i v e r s i t y Park, PA. 

S o r p t i o n and F i x a t i o n of Lara* C a t i o n s by S h a l e 
P o r e a t i o n s . 

T /0BI /SBB-77/1»2«»: COBf-7701S*; f a s t s - l o c k 
I a t e r e c t i o a s , P r o c e e d i n g s o f t k a R a t i o a a l B a s t e 
T e r a i a a l S t o r a g * Prograa C o s f * r * s c * , O a i v e r s i t r 
Park, P». J a l y « - 7 , 1977 , {pp. 1 3 - 3 1 ) , «2 
pp . (1977, h s g e s t 20) 

Lara* c a t i o a s sack a s Cs* a r e p r e f e r e n t i a l l y 
sorbed sad p a r t i a l l y f i x e d by f l a e - a r a i n s d 
2:1 type l a y e r s i l i c a t e s sack a s a i c a s , 
v e r a i c s l i t a s , a a a c t l t a s aad v a r i o u s 
a i s e d - l a y e r s i a i r a l s . S i a c a t h e s e a i n e r a l s 
a r e coaaoo c o o s t l t a e n t s o f aany a b s l e 
f e r a a t i o s a , tkeaa f o r a a t i o a s s a y p r o v i d e 
s a i t a b l o l o c a t i o n s f o r t k * b e e U l o f 
r a d i o a c t i v e v a s t * c o a t e i a a r s . «o*ev*r , t k * 
a s g a l i a v a a t l a t t l o a s of c a t i o n s o r p t i o n aad 
f i x a t i o n a a s t b* *iit*Bdsd t o t k * c o n d i t i o * * 
l i k e l y t o favslop I n t h * v i c i n i t y o f bar l e d 
r e d l o a c t l v * v a s t * . P r i o r t o p o s s i b l * l e a k s ? * 
f roa hir '*'" c o B t t i a e r s , e l e v a t e d t e a p e r a t a r e s 
aroviid t h e b s t l a l s i t * s i l l d e v e l o p , l « a d i n « 
t o k y d r o t b e r s s l a o o i f l c a t i o n o f t h * 
s a r r o a a d l n i a l a e r a l o g y , 1 ranae c f 
t * a p * r t t * r * and of a l t e r a loay a t t t be 
• a v i s a q c d I f aid vh*n l e a k a g * o c c a r s , a a 
oatpard d i f f a s l o a o f r a d i o a c t i v * l o a s v l l l 
o c c a r by s o l v a t l o a l a t k * f l a i d * i s tke 
s h a l e . Tke r a t i o ot r a d i o a c t i v e l o a s / D o r a a l 
I o n s v i l l d la iaak o a t v a r d t from t h * s o i r e e . 
I t aaar d i s t a n c e s f r o a th< a o s r e a b lah 
t e a p a r e t e r * a e r i f i c a t i o n s of t k * c l a y 
B i a a r a l s sad s i g h e o a c a n t r a t ' . o s * o f 
r a d i o a c t i v e c s t i o a s aay l ead t o • a t o r t t l o a of 
t k e f i i a t i o a c a p a c i t y . I t <|cs*tat o l s t a s c a s . 

T k i s r e p o r t p r e s e n t s tk* r e s e l l s o f a 
l i t e r a t u r e search o f d a t a a v a i l a b l e oa 
l a a t h u i d e and a c t i n i d e i n d i v i d a a l aad j o i n t 
s y s t e a a t i c s . Covered v e r e s * l * c t * d papers 
and r e p o r t s aboat araBiaa e o l a t i o n c h e a i P t r y , 
a r a a i a a d e p o s i t s , the n a t a r a l f i s s i o n r e a c t o r 
a t Oklo, Bast k f r i c a , r a r e - e i r t h d e p o s i t s , 
aangaaes* a o d a l e s , bedded aad doaa l s a l t 
d e p o s i t s , and s l s c e l l a a e o a s i t e a s . 
I p p r o x i e a t e l y BOO a r t i c l e s s e r e i a s p e c t e d ; if 
a r e i a c l a d a d In t h * K f a r a a c s s C i t a d . Tke 
d a t a o b t a i n e d I n d i c a t e d t h a t on ly l i a ' - . o d 
s e g r e g a t i o n o f tke a c t l s i d e s 0 , I p , ft, l a , 
aad Ca f r o a t h e l a n t h a a U a s i s p o s s i b l e 
s k o a l d h i g h - l e v e l v a s t * be r e l e a s e d froa 
c a n i s t e r s s t o r e d i s ' s r i o e s ' ; e o s * 4 i a . 
S a p p o r t i a g t k i s s * r * s t a d i a s o f Oklo aad 
o t h e r a r a n i a a d e p o s i t s , aaagaaese a o d a l o s , 
a o a o a i n e r a l l c and c o n c r e t l o a f o r a a t l o g r a t v s , 
aad a c t i a i d e aad l e n t h a a i d e t r a n s p o r t i n 
b r i a a s . The f a c t t h a t s o a * v a s t a c a n i s t e r s 
a a y , aadsr c e r t a i n c o a d i t l o a a , c o a t a i n 
s e v e r a l c r i t i c a l a a s s a s o f oa* or s o r e 
a c t l n i d a s i s c o a a t e r e d by the f a c t s t h i t (at 
a o s t a c t i o l d « s have vary s h o r t h a l f - l i v e s and 
v o s l d decay be fore r « l e a s « f roa c a n i s t e r s , 
(b) r a l e a a e d a c t i a i d e s and l a n t h a a i d a s , 
a l t k o a g h d l a p a r s a d , vogLd b* t r a a s p o r t e ' t and 
d e p o s i t e d a s a g r o a p , t h e * p r e v e a t i n g p o i a t 
c o n c e n t r a t i o n o f any • c t l s l d ' e s , aad (c) 0 2 J i 
h a s a aack longer k a l f - l i f a than t k * o t h e r 
a c t i n i d a s , t k a s a l l o a i a g g r e a t a r t i s c for 
p o s s i b l * r a a e c n a a l a t i o B aad c r l t i c s l l t y ; sack 
a s c e n a r i o aoald deaaad t h a t 0 23S b * 
• f f * c t i v * l y s*gr*gat*d f roa o t h e r « l « a e a t s i n 
t n * l a a t h s n l d o - a c t i a i d a g r o a p s . Bo aackanlaa 
t o do t b l a i s c o n s i s t e n t v l t b tk* n a t u r a l 
o c c a r r e a c a a s t a d l a d or t h * t h e o r e t i c a l Ek-pR 
d l a g r a a s c o n s i d e r e d . ( M t h ) (KB) 

0 ; Bp; Pa; He; c a 

1CTIEIDIS; LtBTRIIIDES: I f TUBS; CtOCBERISTIT; 
TRtOIRICtL STDDIES; EsSTES, RISR-LETEX: l»STE 
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<15> COIt. 
DISPOSE: laSTE STOIISE; STOHGE. GEOLOGIC; 
H C I O I S C L I D E B I G B * I I O S ; K : f t ; o t u n r B ; 
IPPTOIMB; riOTOPIOl; iBEIICIDB; CBBIBS: 
It lCTOIS. ( I T i n i L : GEOLOGIC EEPOSITS: SHIES; 
SILT DEPOSITS; SILT DOSES; C U I I T E S : IGIEOBS 
• CCIS: BET1BOIPBIC IOC 1 3 : CIEBIC1L PtOPEBTIES; 
BkLr-LtPE, BkDIOlOGICkL 

<ie> 
ClTOM. S . t . . tad I . I . P o t t e r , I I , D . S . 
G e o l o g i c a l s n r v e y , s e n l o Park* d . 

f - T - I I t l i t i o o i o f I n k y d r l t * a a l Br l a * • » * Their 
I s r l i c a t i o n s foe t h e S a l t a b l l i t y o f kakydr i ta a s 
a K c l e a r l a s t * t a p o s i t o r y B o d i e s . 

c o i r - 7 8 1 1 2 1 ; S c i e n t i f i c B a s i s for l a c l e a c t e s t e 
Baeageaea t , S c i e n c e Qader ly iag a jad loac t lve l a s t * 
g a a e g e a a a t , l o l . 1 , S . J . B c c e r t h y ( E d . l , a t a l . , 
P r o c e e d i e g s o f a S v a p o s i e a , Eos*oa, Be , l o v e s b e r 
2B-Deceaber 1 , 1»To>. P l e a a s f r e e s , n .« l o c k , I T . 
Ipp. 3 2 3 - 3 2 * 1 . 5«J pp. !W»a) 

1 « * 1 o t d i s a d v a n t a g e o t b n l i t - a s a 
r e p o s i t o r y B o d i e s f o r h i g h - l e v e l r a d i o a c t i v e 
e a s t s * i s i t s h i g h s o l e b l l i t y aad p o s i t i v e 
t k o r s a l c o e f f i c i e n t , { i s boat i n c r e a s e s , 
iBClsded b r i b e s in t k * k a l i t * a i g r a t e t a x e d 
tka h e a t . ) a n h y d r i t e (Ca3D«| i s c o n s i d e r e d a 
p o s s i b l e r e p o s i t o r y a e d l a a b a c a a s * of i t s 
s p a r i s g s c l a b l l i t y i a e a t e r aad i t s e e g a t i v e 
t k e r a a l g r a d i e n t . R o s e v e r , i n c k l o r i d e b r i n e s 
i t s s o l n b i l i t y i a c r a a s a a aad i t s t b e r a a l 
c o e f f i c i e n t c k s n g e s . To t e s t tka c o a b i a e d 
a f f e c t s o f c k l o r i d o i o n s , t e s p e r a t s r e , aad 
p t e s s e r e on t k e p r o p e r t i e s of a a h y d r l t e , tke 
s o L s b i l i t y of a n h y d r i t e i r c o a c a B t r a t e d 
b r i n e s v a s s t a d i e d e s i n g B a C l - s a t a r a t e d 
• i t e r , aad a b i t t er :* b r i a e (IBT-6) a i t k 30 a t 
I t o t a l d i s s o l v e d s o l i d s of l a , I , Ca, and Bo 
c k l o r i d a s l a a r a t i o o f 1 : 1 : 2 : 2 on a e e i g k t 
b a s i s . 1 s t a t i c r a r i a t i o s of an i n d i r e c t 
ae thod of d e t e r m i n i n g s a l t s o l s b i l i t i e s in 
aqaaoas s o l o t i o a s a t e l e v a t e d t e a p e r a t c r e a 
• a s a s a d , and Casoa s o l a b i l i t i e s s a r e 
determined froa a s e r i e s of p r e c i s e vapor 
prassaca e e a s 4 C e a e a t s o f CaSoa s o l e t l o n s . 
C a s o a - s t t e r a t a d eapor p r a s s a r e c a r e s s for 
• • C l - s t t a r a t e d aad IBT-« a o l a i l o s s s e r e 
e s t s b l i s k e d , and a e a s a r e a e s t s v e r a taken of 
Casus » o l o b i l l t y in t k e l a C l - s a t a r a t a d 
a o l a t i o * and t b e 1IT-6 s o l s t i o n . Thosgk 
c o a t ' . r i s o a o f t h e r a s s l t s * i t k p r e v l o s s 
e i p e l a e n t a l d a t a «as d l f f i c a l t , 
e i t r . p o U t i o ' o f t k r e e data s e t s skoeed 
' • T O a b l e c r i s e r s a l t k t h i s s t a d y . Tka 
s e i e b i l i t y , ' t i e s o f a a k y d r i t e i n d i c a t e 
tka t i t c o s l d a s a » l i a b l e r e p o s i t o r y 
a a d i a a . Tho sc i t y o f CaSO* r e s a i a s l o e 
d e s p i t e klgh e k l » de l o a a c t i v i t y , at 200 C 
tka n o t a b i l i t y o f a n h y d r i t e l a s a t a r a t e d ««C1 
s o l a t l o n s i s i p p r o r i a a t e l i 3 .9 X 10(1*21 
t i a o s l e s s s o l a t i a tkaa BaCl. Tke s o l e f c l U t y 
o t a a k y d r i t e i a • a c l - s a t a i s t e d water e i k i b i t s 
a a e g a t l v e t e a p e r a t s r * c o e f f i c i e n t ap t o 23S 
C (• o t - 20 C) . Be h a r e shoes t k a t tbe 
s o l u b i l i t y o f a a k y d r i * * l a l i r - a i s 
s i g a l f l c a a t l T l e s a tkaa l a B a C l - s a t a r a t e d 
e a t e r , lad t k a t i t s n e g a t i v e t a a p e r a t a r e 
c o e f f i c l e a t p e r s i s t s t o k igker t e a p e r a t a t a a 
(250 C • or - 20 O . C o n s e q s e a t l y . f l a l d 
l a c l s s l o a s s i l l a l g r s t e dcen a t k a r s a l 
g r a d i e n t , aeay f r o a r a d i o a c t i v e e i s t e 
c o n t a i n e r s . Tke s s i t s b l l i t y of a n h y d r i t e as 
a r e o o n l t o r y aad lea i s f a r t h e r enhanced by 
i t s t k e r t a l c o n d u c t i v i t y . I t s f a v e r a b b l a 
o c c u r r e n c e l a e v a t o r i t e b a s i n s , and l t a 
g e n e r a l l y l o t ( l a i d i n c l M l s n c o n t e n t . 
( l l t k l ( K l | 

T e e p e m t e r e ; P c e s s a r e (Tapor l ; S o l a b i l i t y (of 
CaSoa i a t a o b r i a * s o l a t i o a s ) 

BaSTES, IsBIOlCTITE: II.STES. BIGI-LEfEL; USTB 
StOlaCE; I IST" DlSVOSlt.; bBITBtlTE; B a L t t t : SklT 
DEPOSITS: mPOITTES; SBLPITES: BIlEl lLOCt. 
GEOLOGIC DEPOSITS: BIIIES; PBTSICIt PBOPCTTIES: 
CBEBIChL PIOPEtTIES; CSTBISTII: GSOCBESISTIT; 
IEPOSITOIT: LIBOBVtOIT STDEIES: BETSODS; 
ssisraEBEBTS: E I F E I I B E I T S ; P i E S s i i t EPPBCTS: 
S O U B I U T T : IOIS: P U I D IBCUSIOIS: TBEIBki. 
PEOPEITtES: TBEIBki. COIDBCTITtTT: rEIP'I lTBtE 

<17> 
Cokan. J . l _ . and T . L . S t e l a b o r s , l a e r e n c i 
L l e e r a o r e t a b o r a t o r y , t i v e r a o r e . Ca. 

Tbe s o c k - B e l t kppcoack t o BSclear l a s t e k i s p o s s l 
i a C e o l o g i c Redla . 

O I P - 7 B 1 1 2 1 : s c i e a t i f i c B a s i s f o r l e c l e a r l a s t e 
s a s a g e s e a t , S c i e a c e Ondecly ing l a d l o a c t i v e l a s t e 
B a a a e e s e a t , T o l . 1 , S . J . BcCartky CM.I . e t a l . , 
P r o c e e d l a g s of a s y a p o s i a s , B o s t o a , Bk, Boeeaber 
2«-D*ceaber 1 , 1 9 1 * . p l e a a a P r e s s , l e a Tork, I T , 
(pp. ; « 1 - 2 « S ) , 5»3 p p . (1970) 

Decay beat kas been c o a s i d e r e d a p r o b l e a f o r 
r a d i o a c t i v e a a s t e d i s p o s a l i a g e o l o g i c a e d i a , 
bo tk f r o * tke s t a a d p o i a t o f d e g r a d a t i o n of 
t h e a a s t e i t s e l f aad t h e a l t e r a t i o n of tbe 
k y d r o g e o l o g i c e a e i r o a a e a t s a c k t k a t 
grosadwater c o a l d g a l a a c c e s s to i t . Tke 
e a s t s keat c o a l d be b e n e f i c i a l t o tka 
a a c o n v e b t i o a a l r o c f c - a e l t coacept o f d i s p o s a l , 
i a whick a h i g b - i e v e l v a s t e s o l a t i o a or 
s l a r r y i s paaped i n t o a deep a iaed c a v i t y i a 
d r y s i l i c a t e r o c k . Tka c a v i t y b o i l s dry sad 
t b e decay keat s a l t s t k e s a s t e end rock 
t o g a t k e r over t e e s t o keadreds of y e a r s . 
Over s e v e r a l kindred aora y e a r s , t b e s e l l 
c o o l s , e a c a p e e l a t i a g v k e t e v e r r a d i o a c t i v e 
p r o d a c t s a r e l e f t i a a i s s o l s b l e rock e a t r l i 
deep eadergroaad . l a s i t i n g sack a f a c i l i t y , 
no p r e - d i a p o s a l p r o c e s s i n g o f tke h i g h - l e v e l 
a a s t e s o l a t i o n voa ld be n e c e s s a r y , e i n c e 
s o l i d ! f i c a t i o B 1* aot r e q u i r e d . To e l l a l n a t e 
• a s t e t r a n s p o r t p r o b l e e s , e o - l o c s t i o a o f t k e 
f e e l r e p r o c e s s i n g p lant and a a a t e r e p o s i t o r y 
s o a l d b e a d v a n t a g e o a s . lock t y o a s t o look 
t o r c o a l d be a dry g r a a i t e body o r t k i c k , d r y 
s e d i e e a t s over tbe v»*er t a b l e . The depth o f 
b a r i e l and tka k o s t rock c k e a l a t r y c o a l d be 
s e l e c t e d s o t k a t t k e d i l a t e d e a a t e s o n l d be 
i a s l o v l y c o o l e d a l s e r a l phases e i t r a a e l y 
r e s i s t a a t t o l e a c h i n g (sack a s n o a s z l t e , 
z i r c o n , t h o r i t e , e t c . ) , or t k e "syareck* 
approack c o a l d be a s e c . (DCI| 

one t a b l e i s provided s k i c k s a o a s 
c k a r a c t a r i s t i c s of s o a e h i g h - l e v e l r a d i o a c t i v e 
s p a t e s , i a c l o d l a g t k a prod act f o r a , t k e p r o c e s s 
t o a r r i w at tke p r o d o c t , tad vatar t e a c h a b i l i t y . 

BaSTt ST0U6E; I1STE DISPOSIL; ST0I1CE, 
7I0L0CIC; laSTES, I IOIOICTI'I ; » : • • < , 
B l S I - l t f E l ; IkSTtS , I I 0 0 I D ; ItSTE PIOCISSIIS; 
MSTE-I0CK IITEIkCTIOIS: S i l t SCLtCTlOl; 
SEOLOCT; ITDIOlOeT; CIJOI0 I J I H : SltxCITES; 
SEDIBEIUIT IOC'S; 105T lOCES; 'AI1TIES; DECtT 
mil; HDTOkCTIfl DECIT; T U M I 1 HOPEITIEI; 
ROMZITE; STkl lLIZkTIOl, C I f l i c i t ; 
S T a B I M Z m O l , PITSICkl; i n i O M ; 
tllBOIXLIZlTIOl; NCirSOTaTIO* 

<1B> 
C-ok, I . e . a . , U v r e n c e Berkeley Laboratory , 
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<U> >.OIT. 
Earth Scieaces Oivlaloa, Berkeley. C»; 
ta lvatal ty of California, seractaeat of 
• a t e c i e l s Sciaacr aad Siaeral 'aaiaeerlna, 
Berkeley, c t . 

>• Ippraiael of lard lock foe Poteetial 
laaexetoead tepos l tor les ot ladioect ive wastes. 

Itl-ttfi; SIC-10; Bechaaical aad Tk«aa l Desiqa 
Csssideratiess for aadieactia* n s t o 
lepos i tor ies ia lac* lock. (cp. 1-151. 2« 
pp. ( I1H, October) 

aaderareaae serial of radioactive aaatas ia 
hard cock say be aa e f f e c t i v e aad aaf* aaaas 
of {solatia*) th*s froa tka esviroeaeat aad 
froa aaa. Tka eeckaalcal safety aad 
s t ab i l i t y of sack aa eadetqroead caposltocT 
depends largely oa the viraia atata of s tress 
ia tb* cock, areeedwatet fressares, tka 
s t te ia ths of tka cocks, keatiag by tkc dacar 
of tka radioactive v a s t e s . aad tba lafoat a t 
the exesvatioas aad taa disposit ion of vasta 
caaistact a i tk ia tkaa. k lsrae bodr of 
pertlaaat Cat* e x i s t s ia taa l i t era tare , aad 
aack of tkaa* factacs has baas analysed ia 
tka l i a k t of t b i s ie fereat ian. Taa i a s a l t s 
iadicata that tkaca aca ac faadaacatal 
oeoloaical aoc aackaaical caasoas aky 
repositories capable of storing cadioactiwa 
aaatas sbosld aet ba excavated at aaitabla 
s itaa ia bard reck, l o a a r , spec i f i c t a s t s 
to datacaiaa tka aackaaical aad tkacaal 
properties of taa rocks at a s i t a aoald be 
aeaded to provide tka data foe tka 
esv lseer iso dasiaa of a repository. Also. 
l i t t l a experience a i i s t a cf tfca affacta oa 
enderaroaad excavatiooa of tkicaal loads, so 
t l i t tkia aspect reeaires tkeoret ical stsdy 
aad experlseatal val ldat lca . Tke depths of 
tkaaa potaatial cepositocies woe Id l i e la tke 
rang* fraa 0.5 ks to 2-0 ks beloa aarface, 
depending apoa tbe strength of tae rack, 
viraia s ta tes of s tress bare beea aeassred at 
sack depths abick aaald tetacd tke laqtess of 
oroeadaater and obviate tba incidence of 
faal t iaa . I typical repository coaprisina 
three hoeiiona each with a total area ot 5 so. 
ka voold have the capacity to store wastes 
aitb tkeceal oatpat of 2aC la . (aatkl 

ICCKS; ItrOSITOIT: STOtlCt, OTOLOGIC: IISTES, 
tlDIOlCTIVt; tatllL-. SlflTV, STHSS; G100»n 
1ITCI; STItlSTI, ItClllICIt.; TIEts.IL PtOPEITIES: 
HIT TUISPEI; nClHTIOl; CCITUIflS; SITE 
SILECTfOI: I0CI ItCMICS; OfSISS; PIBXTS; 
TltOIETICst STUDIES; EOMTtOtS; IIVIEIS; IISTIS. 
IICI-LEVII 

Cook, i . e . v . , aol p.a. f l taecspevn, laareaca 
tatkeley Laberatsry, Eatth scieaces Division, 
"erkelay, Ct; Onlvetslty of California, 
rspartaeat at aatecials Se leses aad i l e eca l 
Inalaeacinq, Berkeley, C». 

aecaanical aad Tkaiaal Mslaa Coaalderatioas (or 
•sdioactlv* las t* t spos l tor las in lard lock, 
•area 1 and 2. 

IIL-707J; 3»C-»0; it pp. ( t y a , October) 

Tka t»o paper* contaiaed ia thla report 
disease sea* of the faadasaatal 
cons iderat ion of the tkenoeackaaical 
aepects of repository dasiaa. i ltkoeah 
faadaaenttl i t scope, both papers a l so 
eont t i s speci f ics ablck have s ignif icantly 
laflaeaced th« desiaa of the heater 
exped ient s at stclpa. Tka conclusion of tk* 

f i r s t paper, "»e appraisal of lard lack foe 
Poteatia* "adecaroead tapos i tor ie s of 
•edioect • .a l a s t s * , s s eee s t s tkat tkare are 
ao taadaaeatal reasons of a oeoaeckaeical 
aatace »hy hard cock shoald aot I o n a 
peteat ia l ly sat i s factory a i t e tor aa 
SBderarosad repository cf rsdioiact ive 
aastes. The second paper, "la s i t a aeatiaa 
t ipec iaeats in sard lock: Their object ives 
asd Desiqa", re lates the developaeat of 
t ine-scaled keatias expexieeats . Botk papers 
are abstracted separately foe tbe daM base. 
IMP) 

IEPOSITOIT; TIEIsaL MOPESTltS; TISOSETICal. 
STIOIES: PTCLD srrDits; H I T SOS<IC>S; 
IIST»0l»»TS; IOCIS: STOIlCf, erJLOilC; l»ST»5, 
»9I9kCTTTE: I0CI BTCIkJICS; SITE SEIECTIOI; 
THE ricroi 

<20> 
Croack, S . U , aad I . e . acc la ia . Oak l idoe 
•atioaal taboratocy, ckeaical Technology 
0 .v i s ion . Oak t idqe, T«. 

lateria tapoct on Oevelopaeat of a 
Seai-Eapirical laser leal sodel foe Sisnlatina 
tke PeforaatiOB lenasioc o t a Si^k-Level 
aadioactive aaste teposltocy la tedded Salt . 

0IIL/TB-%«62: » pp.f1471, Ipci l l 

Tka aodel assases that the cock aass i s 
i sotropic asd l inearly e l a s t i c , t t also 
a l i a s e s that a l l aoalineac, i n e l a s t i c e f f ec t s 
aee confined to a s i a a l e se^a, or sa l t bed, 
abate deforaatio&s are related to t i e * , 
s t r e s s , and teaparataee. The seaa thickness 
i s asseeed to be B'-Tliqibl* in relation to 
tke depth aad lateral * stent of the aiaed 
aeeaa; tke ainina korizce i s sieved *s a 
s tas ia plane ssrfaee, s i t h r e l a t i v e aoveecnts 
( i . e . , c?osares) betseec the tso s i l e s of tke 
plane ased to specify ih» s tate or 
deforaation and stress in tbe rock sass . 
Secaas* of tba assaaed linear behavior of tke 
cock, sapecposition Is asad t o aaalyi* m-
repository probles In tvrss of tbrer 
interrelated pbenoaena: |1) e l a s t i c closara 
of the excavated areas vitb conseaaent 
e l a s t i c deforaatios of tke rock s a s s ; f2) 
t i a e - , s ' .ress- , and teacacat».te-4epes<'.eat 
closaee of tke snnined portions of tke seas: 
aad (J) tkaraal atcass and displaceaeat 
chances throvahoat the reck aass, iscladiaa 
tb* s e se , vkeee atevss aad teaperataee 
variations affect tke cceep »ek«viac of tae 
saaa aater la l . Tke coacatei aodel i s based 
o* the displacasent d i s c o n t . i « l t , aethod of 
a n a l / s i s , in shick tke seaa i s treated aa • 
naaber of individual dlfplaeeaant 
discont)unit ies (or dis locat ions! whose 
valves aee detersined sack tkat the 
appropriate boandaey corditiona aee sat i s f i ed 
a t tke plane ot tb* rapoaitoey. Tk* boandary 
conditlona, in tarn, are aovacned by tk* 
overbsrden s tres s , tka tkeraal s t r e s s , aad 
teaperatere ckaoaee caased by the decay of 
tke radioactive vaates and tbe i n e l a s t i c 
behavior of the s a l t in the saaa. The 
radioactive vasta i s aodeled as a s e c i e s ot 
beat soarca* vith speel tied best feneration 
character i s t i c s . The cceep deforest 4 on of 
tbe seas i s cospated free a creep lav vhose 
fora aaa derived (coa '.abocatocy aodal ;.lU»r 
t a s t s ; tke paraaeterf fee the creep las vet* 
established (cos f u l l - s c a l e f l e U data 
obtained fcoa the *ro)ect Salt Vaslt 
espaeisant. Tbe o a p a t e c proqeas that »«* 
written to analyie the repository problea Is 
brief ly described, and the sodlflcar Ions 

http://TIEts.IL
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<20> C01T. 
aecessary to sake i t applicable to actaal 
repository deelgn s tadias aca dlacsssed. Tke 
cerreet version of the Serository Prograa i s 
based oa a SO by SO grid cf ssaare e leeeats 
(displaceeent dlacoatineit les) represeatlng 
tke plaae of tke repository. *ke feadaBeatai 
objective of taa prograe i s to f iad tke 
closare occerring at eack eleaeat as a 
faactioa of t i e s , bacass* tkese aalaas 
specify tke s ta te of de tonat ion end stress 
ia tao saccoaadiaa rock aass . la order to 
parait ta< aaalyals of a fa l l - sca l« 
repository, abort 10,000 ft loaf by 5000 f t 
• id* caad aboot 2400 f t deepl, i t i s 
aecessery to igaore tko datallad rooa aad 
p i l l ar gecaetty end to treat tke plaae of tk* 
repository a s a series of e leeeats tket ara 
partiallT extracted, with soa* specif ied 
i a i t i a l extraction r a t i o , aad backfil led witk 
crasked sa l t - Is sack eleeeat i s 
•excavated,* i t i s considered t o act as a 
heat soarca aitk prescribed beat generation 
character i s t ics ; tkese characteris t ics are 
deteraiaed by the density of radioactiwe 
•aste cae i s texs ia the actaal problaa aad are 
chosen sack tkat the average heat eeaeratioa 
per su i t area i s tke saae ia tke aodel as la 
r e a l i t y , t ser ies of check-oat raas aas 
perforeed to coafira tkat tke varies* 
portioas of tke leposltory progrss sere 
fanetloaiag s a t i s f a c t o r i l y aad t o investigate 
the s e a s i . Tity of tke aodel to variat ioas of 
particalar pacaeeters over appropriate ranges 
O coafira tkat tke coepeter r e s s l t s were 
reasonable. Ttese rans acre perforeed 
s ecce s s f s l l y , and i t i s ccncladed tkat tke 
•epository proqrae shoald be pat into a fota 
that i s coavenlent for actaal design s t sd ias . 
(lath) (»»f) 

InSTES, BISB-LETEL; TREOCETIUL STUDIES: 
IfPOSlTOIT; CeslSI; S»LT DEPCSITS; SODELS, 
BlTREBaTICU: DEFOrMTIOl; ICCr BECBnllCS; 
CORPUTEB paoGURS; tOCES; ISCTBOPT: l l t l K : 
EXCIT1TI0I; ST1ESS; EllSTCPUSTICtTT: CIEEP; 
T i n u i pnoFirriES; K I T SOOKES; COBTIISEIS: 
'COtTIOBS 

<21> 
Caees aad noon, (bi te Plaint, IT. 
Technical Sapport for Generic Sntiroaeeatsl 
lapact stateaant (GETS): tadleactive (ante 
Isolat ion ia Geologic roraatioas. Baseliae lock 
Vroperties'-Gran i t c . 

T/iS;/TH-3«/S; 157 pp.(197B, ipri l ) 

This report i s an • Ml nation of tke rock aass 
properties of granite far sse In f eas ib i l i ty 
stadia* of geologic storage of radioactive 
wastes. Following a brief review of the 
available Uteratore , foar graeltes 
representative of different geologic ages and 
froa different parts of the O.S. sere 
selected for soce detai led atady. Tkese aere 
the Barre, c o l e i l l e , pikei Peak, aad Charcoal 
araaites . I table of intact properties far a 
typical granite <»« drawn sp froa the data; 
aoaa of the special character is t ics of 
granite, sack a* aalsotroty, creep, t-d 
weatkerlng were also inveatl jated. Intact 
propertiec ranged as follows; Onlt weight 
1»»-1»0 lba/ea ft (aean 165.2); lateral 
Bolster* Content 0-0.32*; Porosity 0.0S-11.2* 
(aean l . e f l ; Toang's lode U s 2.3 « 
10(E»6)-12.1 s 10(1*6) pal (aean 1 . ) I 
10(E*6)|; Polseon'e l e t l o 0.045-0.3? (aean 
9.1*1-. Oniailal Coapcasslaa Strength 
5100-51,200 pel (aean 23,340); Tensile 

Strength 50V810O psi <aeaa " 0 1 ; Cieff i c i e s t 
of Linear Theraal Expecsioa 3.0 x 10(1-41-6.0 
a 10(E-*»/deg r laeaa *.S x 1 0 ( : - « | | : 'eat 
Capacity 0.1C-0.33 BCT/lb-r (aeea 0.221: 
typical Tkeraal Coadactiwity valeea are 1.6S 
• n / k r - f t r at 32 r aad 1-aO BT3/kr-!t» at 212 
E. Since aery fee f i e ld t e s t s and 
aeasareaeats of ler<fe-scsle f ie ld bekaeior 
have tees aade, < coasiderable caoaat of 
eagiaeering jedgeent wax necessary ia 
arriving at tkese rock aass properties. 
Given tke preseat s ta te -o f - tke-art aad tke 
available f i e ld iaforaatioa tbase properties 
are aot anigae bat are coasidered to be 
reasonable. Before a repositsjy i s designed 
aad ba i l t . a aa]or pragma ef laboratory aad 
f i e ld test tag wil l be necessary t o deteraiee 
tke aecesssry rock aass properties for tkat 
particalar s i t e . (kaV>) (!•••) 

volaaetric la ter Coatest; Rtrosii;: Tseng's 
Bodslas; Poissoa*s »at io; Covpcrssiwe Strength: 
Tensile Streaetk; Theraal Ex/aasioa; seat 
Capacity; Theraal Csadactiv.ty 

BETins; c e i i r r e s ; P I T S I C H pioptrrtES; T I E I S I L 
PtOrtJTIES; lEPOSTTOxT; SHE SSIECTIOI; 
UISOTBOPT; ISIE0O5 IOCES; lOCKS: STOIeCE. 
csotoc ic : n c E K C U H C S 

<22> 
Oaaes aad Boore, Inite Plaias , IT. 
Tecknical Sapport for Ceaeric Eavironaeatal 
lapact Stateaeat (CEIS): fadioactlve l a s t s 
Esolatioa in Geoloqic rereetioas- wolaae n. 
Baseline lock Properties - Skale. 

T/3»I/T*-3»7»; 1«3 pp. ( M l , nprill 

Tkis report i s a resalt of a l t teratare 
sarvey of the rock properties of shales 
occsrriaa in tke Onited Stntes fros tke stand 
point of s a i t a b i l i t y for oeoloetc storage or 
radioactive wastes, r i t s t l y , data was 
col lected fros a wide variety of soarces ia 
order to obtaia insiekt (or tke range of 
properties enconntered. Secondly, seal** 
frca foar different parts of the Oaited 
States ware considered is de ta i l , aad aaad to 
prodoce a table of latact shs le properties. 
Lsst ly , excavation probleos in shale 
foraatioas were reviewed aad tkree tasnel 
Jobs were written sp as case h i s tor ies , 
owing to tke wide var iabi l i ty In l ithology 
and properties of skales ocevrring in tke 
osited States , i t becas* necessary to feces 
the stndy an consolidated i l l i t e skales , as 
the type sost nearly saleable for a vaste 
repository, nsing the Uforsation generated, 
a set of intact properties for a typical , 
consolidated i l l i t e shale was obtained. 
Correction factors, largely based on 
geological considerations, sera then applied 
to the intact data ia order to yield typical 
rock aaas properties foe t k l s type of skale. 
These properties raaged as follows: su i t 
weight 117-186 lba/cs f t ; enteral aoistare 
content 0-38%; porosity O.'S; Tooag'a aodalaa 
2 X 10(E«3|-6.a I 10(t>6| p..l; Polssoa's 
ratio 0.03-0.50; dilation anjla »S to -5 
degree; sniaxial coepreseive strength 
70-37,000 pal; t eas l i e strength 0-ISaO pal; 
coeff icient of linear tkeraal ei iaaelon * ( 
10(Ea()/T; horl io i ta l par s e a b i l l t r 

10(E-a»-iO(»3) f t /yr; aad vert ical 
paraeability 1/2-/10 tlaaa horiiontal 
peraeability. It ia apparent tbnt a span of 
several orders of aagaitade ex ia t s for 
certain key parameters and that v irtaal ly any 
rock-aaas behavior coald be predicted, i f tke 



f 

catsicii »IB m s i c i v t.trtcts 

<I2> c o n . 
aspcopriat* H c m l w i ««c* ckos**.. TV* 
pctaary cosc lss ioa to be drasa fros t k i s 
la foret t ioe Is tkat • tkoroeek ia te s t iaa t loo 
•E tke spec i f i c ska:* torset ioe s s s t be 
carried oat before • rat lcaal d e c i s i s * to 
cotatreot as sadereroaad sepesitory i s tkat 
part lcaler eaterial cas fee sat*, Jtteapts to 
detereUe tke aatare aa4 aeriabi l i ty of tk*> 
roc* aais asst te> carries' oat. Teats aast 
a l so ba perforsed oa tk* skal- fro* tk* 
deptks at U t e r e s * (1000 to 31)00 fee*.! aadar 
loadtsq roaditleBs skick sieeAala tbe actaal 
caesdltlois aalck ara aspect*.! (sack as klak 
coafis iaq I K I I M I aad kick taaperateres). 
Iketk) n-rn 

porosity: Tcsas's Bedsits: r d s s s s ' s l a t i o ; 
Ceapcesssiee s tretetk: Tassila Streaetk; Tkacaal 
(•passion: rerseabi ' i ty 

IITTEBS; ss i l . cs ; sE»r«rrriiT l oo t s ; TBTSICIL 
• t i r n r i E S : t K i n i I H R K I B ; strositoBT; S I T ? 
StlECtlOB; KCIS; IU1TE: E.3TXTI0*: STOBICE. 
CIOUKIC; tor i BECMETCS 

•kritws; usalTS; icacoss nets : Boers; PBTSIOL 
• w t m i t s - . ; m s u r i o r u m s : •KOSITOOT: SITT 
SCIECTTOB: STOtaCE, CCOXOEtC; tOOl SBCBUICS 

<23> 
Msi •s and socre, ik i ta r i a l s a* ST. 

Tacksical Seppnrt for Generic Savironsestal 
I t pact Statesert (SEISI: Badioactiae h s t t 
Tfolatios in Gtoloqic Porsatioss. folea* T. 
Baseline lock rrotert ies - Basalt. 

I/3»I/T»-3«/7; i»« pp.(147B. kprill 

Tkls report roatalss an eaaleetloa of tk* 
r e s e l t s cf a l l t ere tere saraey to define to* 
rock ease properties o f a aear-lc basalt , 
skick coald k* considered as a ojeolooieal 
sedlsa foe stociaq radioactive east*. Tka 
aenerel foraatioa aa4 strsetaca of basaltic 
rocks i s described. Tkis i s fo l io .** by 
spec i f i c dsscriptioas and rock property data 
for tka Cress* r Baaalt, t l a tackitka I i l i i ! 
Basalt , tka Eaaa4a Tast Si t* aaaalt a id tk* 
Colaabia Blvet Groap Basalt . intact 
propartias of tkasa basalts raaaed as 
f o l l o a s : s s i t seiek: 150-192 Ibs/ca f t ; 
Tosaa's sedsle.t S.0« I 10(E»«|-I3.5 I 10(E>&| 
psl ; porosity o . i » - t . e f ; roisson*s rat io 
1 . H - 0 . J 2 ; bslk ao4*las ».1« I 13(E»») psi 
(eeassred for tk* ftsefcitka Island Dee^e 
Basalt oslyi ; skaar aodalss 3.72 I 10[E*f| -
6.02 I 19|t»6| r s i ; aaiavlal coapressive 
streaatb 2i,«60-*3,noo pai; U n t i l * streaatk 
i«00-3'.OJ pai: coafflciaat of llaaar tkctaal 
erpaasioa 1.6 I 10(E-s)-3 X W{»-6|/T; .,«»» 
capacltT 8 . 1 7 - 0 . 2 J STO/lb-r; >\«raal 
coiKlacti Ity O.Ss-0.18 BTS/kt-Jt-f; 
paraaa^i'.itT 1 . 0 - a i 10 (t-Jj ( t /Tt . Data 
froa tk* l i taratar* an olhtr apocific mat 
aok-aita apacif lc araas ac« also incls4*^. 
Siac* a*tf faa fi«14 t o s t i and saasaras^nts 
of larqa-scaSa fi*14 bakatior haaa baaa M<1«, 
a eoasl4>irsbla aaoant of aaaioaarisa 
Js4<fasaat vas aacassarr i s arrifiaa at tkasa 
roek-aass propattlat. Glass th* prasast 
s tata-of- tk*'art an1 tka availabla fi*14 
iaforaatien, tkas* propartiaa ar* TMSi4*r«4 
to ba raasoaakla bat ara sot aalo,s*. B«fora 
a r*positerr ia 4«aioaa4 # aft4 b s i l t , a asjor 
propria of laboratory aa4 fi*14 taatlna » i l l 
ka aacaasarr to dataralaa tka sac*ssary rock 
saa* propartiaa for tkat (articular a i t * . 
dutk) (KB) 

Toaiw's <o4«laa; Polsson's Ratio; Poroalty; Salk 
kc4alas; skaar Bo4alaat Coapi«aaiv« str*notk; 
Taaall* S'raaath; Tkaraal fipaoslon; «»«t 
Capacity; Tbaraal Co»4tctiftty; Parswabllity 

Sasas sad Hooto, r u t * r i n i a s , IT. 
lackaicai SspporC far Saa*tic t sa iroasasta l 
Ispsct statsawat ( « I E | : Bsdioactlra aasta 
Iso lat l^s i s Cjaoloaic rorast ioss . to las* 20. 
Tkatsoaackna teal Stcaos (aalys is as* Osasloaiaast 
•C Tkaxsal load.so Gsids l l sas . 

T/OSI/TS-34/20; 230 pp.(1«10. tpc i l t 

a tkaxos-awekssical aaalyaU o t proposal 
pracmcaptaal rapositorias i s fraai ta , skal* 
asd basalt kas baas coaasctad oa tkrsa 
diffsxaat sea l a s : i l Vary Base f i*14 
fcaaistac s ca la t . i l l Bear riald latcatatioa 
seal*) asd i l i l far r ia l* (raaioaal s c a l * | . 
f kra* asaarics l satkods vara assd to 
asdattak* tk* tkarso-sackaaica 1 c a l c n a t i o t a ; 
tk* f i a i t a alaasat satkod for tkaraal s tcass 
aaalysLs, tka boasdary aiasast aa'kod for 
tkarsai aad tkarsal s trass aaatys i s , sad tk* 
sas i -aaa ly t i ca l aackod also for tkarssl aad 
tkarsal s t r a s s s s ana lys i s . Tk* propartias 
asd stratiarapkic s a c t i c s s of Jsa fasaric 
rock typas kata bass cospilad fros availabla 
l i taratar* and asad ms tk* iapat data !>as«. 
Bacaas* of tka l i s i tad data aa rock s s s s 
propartias, assaaptiaas vkara sacassary os 
rock aass bokasior kawa baaa incorporated 
into tk* analyses. V«ry Baar f iald analysis 
iadisatad tkat a i tk ia 1/2 y*ar of barial , 
fractrrina of tka rock adlacant to tae 
cas is tar s i l l ocrar ia a l l cock typos for 
t w r a a l loads ar ' ; s as 1.2 kB/casistar. 
rros past *rp* l*ac*, i t aas assssad tkat 
fractal I->o aotld aitaad a boat * la . iato tka 
rack s a s s # providad a staal l i s i a a • as 
insta l led in tk* s t o n a a borekol^. sear 
riald stadias of roos and pi l lar s tab i l i t y 
racoasead acceptable tkersal loads of 1*0, 
120, and 190 ka/*cra, for a f-year 
ratr iaaabi l i ty period ia araatte, s k t l e , aad 
basalt , respect i t i l y , fer 2S-y*»r 
ratr iaaab^l i ty , »' Lass tkaraal loads ara 
100, 55, and 100 kB/acra, respectiacly. rar 
yield analyais skoas savisaa aroead sarfac* 
s p l i t t s l » - i tkan 2 ft aad ssrfac* 
taaperatar* r i s e s l e s s (km I dea. T at t l aas 

f 500-7000 years after disposal . Calculated 
teaperatara r i ses at the repository level are 
350 r for orenite mat s ta l e and 104 r for 
basalt costalKlr.a spent fee l ; r i s e s of 250 r 
for qrai.lt* and 200 T fcr skale aad kaaalt 
ar* eal^'alated for *l>. *r«lisln<ry 
racoaseadatloBS SL^ sad« for fartaer 
inaast iaat ions . (latkl fl.I«> 

BETIIBS; iTBKSS; PPTStOL FBOPCtTteS: l a l l U l 
rBoriBTirs: «oc« «rcii»Brcs; G I > I ; T E S ; SHILES; 
StULTS; IGltOIS BOCIS; OfttBtltkBT BOCKS; 
socrs; jfposrroKT: SITE st iEcriot; l o o r u , 
1»TB!ir»TICll; BODELS: mcTOBIS; TRIPEBITOBE; 
StSTtS, BIGB-LPttt; '.PEBT FBEIS; IISTES, 
« » 0 I 0 * C ? : T E ; STOBflf, SEOLCGICj BkSTE ^TOIkGE: 
BkSTE DI5POSIL: STBICTOBkL JTallLITT; 
THEOIETTCkl STnOIfS 

<25> 
Davson, P.P., and -T.9. Til lersor, San'lia 
Laboratories, Cospstationa1 Physics and 
*er-banlcs Diatsion, »It>uqg«r^iw, BB. 
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cttatctL I I D rnsicti tsrtcrs 

<2S> COST. 
i K l t i t faata taaistec Tkersally ladaced aotlos. 

SIBD-TO-OSS*: 31 pp.fia'a. Ja**i 

1 tkeraodyeaaically-coeplad f ie l te alaaaat 
aodel ' * aiscoas flee aad keet traasfec ia 
sale 6a* to keet-eeaecatlat radioactive vast* 
caaistars kes beea desolated. 
Teepecatete- Seeeadeat thetsal coadeetiaity 
aas lacladad la tee aaalyaas, * l tk (los 
fields aa« teaperatace * l t tclb*t lo_s ceepied 
tkcosak tespacatece-depeadaat body forcea, 
teepecatscB-eepesseBt coastltatlv* eeeatioas, 
-iscoea dissipatioa, aad ckaaoas is s f t u t 
«*oaetcy. Pra* aspaasios of ta* as I t altk 
t*apatatar* rises was assaaeeV leoe'iBj to taa 
lareast Jeaslty 4iff*r*ac*s as ' tkerefore tke 
fraatast drisiaa forces fee spaaed salt f lea. 
Separata tkeroeelastic caapatatioas woe* 
perforaed to aval eat* tee validity of tkis 
fca* i i | < *< l 'n sssaaptloa. Ctreeplae viscose 
flea calcalatloaa aere dea* asiaa taa 
COepLCPLO ceapeter cede, aad tee 
tsersoelastlc cslcalatloat alts tat 
sa lDt l -d l i rs preens, as asMyaeetrlc 
ratios 500 a la radios astasdis) TSO a above 
aad bales a caalstec berlsea vss aaalysed. 
la tk* teaasiest cceopiae; floa aad beat 
traaafer aaa 1;s*s. tka Wat aoerce start*J at 
J1J I aaa dlsxslsbed at a tat* kasee oa a 30 
year kal f -L ' fe . steady-state creepisa floe 
mat kaat transfer aac* *s«d t*> predict epper 
keaads oa tk* saoaltede of velocities, roc 
tka s'.esdy-state as al yeas, to* velocity field 
Bad taecaal dlstrlbatloa calceatioas assaeed 
eosstaat taecsal ostpat a t 313 I - Basalt* of 
coapled tcaBBieat eaalyses ssia? cosstast 
salt viscosity (a • 0.5 z 10 re* 15) Pa-sec) 
pcojected oa*t 10 yeacs, akooao tk* caalstac 
siskiae, tk*a clsiaa as i ts kaat eeeeratas a 
coavective c a l l , lasiass caaiftec r-*leclty 
aeclea tka 10 ye«r period •«« 1-5 pa/sac; 
total diaclaceBeat aas 0.0001 a- Traatiaet 
aaal^aas aitk tvsperatare-depeadest salt 
viscosity ksve baaa carried oat (or tiaas ap 
to 150 years. OoaBserd canister velocity aas 
increased daa ta redeced salt viscosity sft*r 
ksatlra; after 35 yeare tea velocity bacaaa 
positive, paaklaa at 0.1 pa/sac apsstd. 
kftet 125 years, eoBvectlve ca l l velocity 
dia'.alsktd, aad tk* caalstac sask aeaia. 
Total dispieceaeat over I S yeacs ess 0.0003 
a. Steady-stat* aealyees for s aasber of 
caaiatat densities, vsrlstle asd constant 
aalt v ieoei t iea , * tc . yielded a assiaaa 
apsacd veloci" of 2*.5 pa/sac. Displacement 
of t ie aatfacv at tk* repository c* * ta t l l * * 
as predicted by tka tkecacalastic aodel saa a 
aatlsaa of 0.15 ss sftac 30 yeses. (U l ) 

S«* alao Salt aotioa rolleaias taelaac *««t» 
tiaposal. Bassos ssd Tl l la.^cs, Jsaaacp l l ' l . 

•0DIIS: "ODIIS, HTI tHTICIL; SIDtaSt, CMIOCIC; 
5IIT BlPOjriS; •tSTTS. ne«- I«f lL; I t tT 
Tl l tsrts; (PIT SOOKtS; CIt IF; ntOtTTKll 
STIOIfS; COIraTII CCI5; T tSHI l r*0«»TItS; 
tlSCOSITT; CillSTttS 

kriaiaa. a statistical tackaiaa* tbat kas 
poteatiel asa is site selectioa aad aatatf 
aaaanssst of ki*k-K***l tadeaste stecae*. 
(ciaise is a stat ist ical eetkod fee 
estleatlae faactioes tkat describe 
spetUllT-listcikated paaaoaeea seek as 
froaadaatac eleaaties (psteattali aad daptk 
te basalt. 1 prteetial aeeleeic repesitocr 
aest be •aalaetefi free very spacse data. 
Core seaples ace istrasive aad costly; tkws* 
tk* a^bactiae is to eiaiaize tk* aaaser of 
cans takes- Tka coatcibatioa of t r ia ls * ta 
tk is sbjectise is tao-fel* - First , kcieiaf 
prefaces a coatoar aodel of tke eeoloeic 
foraatios of a pstastial site aitk aa 
associated s*ssaca of aacertaitty. Tkis 
proaides a ear* cosplete cfcaractarisatiae 
tkaa ess be eaiaed fros etker coateaxiae 
aethods. Saceedly. f ires tke eiistisa data, 
krielas caa be asad to cptialx* tk* celactien 
of addltieaal saaplisa Iscatiess. Tkis 
fes'.ac* proaiews a raticaale foe 
ssapla-lecaties selectice aad coald cat data 
accjeisities costs siesificaatly. Ta eaalaata 
krleiaa by azperiaeetiae aitfc ta* teckaiaaea 
o* repraseatstiae data sets, the laaford 
sella data base aas seed- satec eleaatloa 
taaes te b* a fair ly sseetk 
spstially-distrlbeted pbesasesos aas siace 
tke latfocd (e l ls satet eleaatioa data set is 
fa ir ly eztaaaia*. tk« Septasbec 1«T) asd 
Jassacy 1<T5 data vara ased to 9«ia 
faei l tar l ty aitk tke tacksioses. i r i a la ) 
coepststioas are perfocsed asisa ItttTkCX. >. 
ceepater packaee dw loped by tk* Paris 
Sckool at lises aaa isatailed at tke Doe-L<* 
T*4*s coa.jtlsc fac i l i ty . Tke basic 
cri teria* (or emlaetisa krlaiaa is tkis 
atedy is koa realistically i t coeteers tk< 
satec potential sad beealt sac faces. Tk* 
kcifed coBtoacs of tbe aster poteatial 
sarfac* besed oa asly tka sell 4ata are e-ilte 
slBilar to tke kasd-drava cestears fstssdsrd 
error lass tkaa 5 f t for seat of tke arer 
stsdied). Tke basalt serf ace is seek leis 
aell'kso*B tkaa tka ratal potestial serfice; 
coaseqaestlr. tk* basalt krioisa stasdari 
etrara sere teaerally a a order of ss*si>sde 
larvae tke a tkosa foe tka aatec ale«atiis 
atrlaca. Tkis reflects tke sore cosplrl 
spatial street are of tke basalt depesi is. 
Tke aala coaclssiot. o* U i s stedy is ckat 
k'i^ia^ cea be a asefal tool is der^lopisa 
i» i l i » t ic ceatosra of taa eeoloeic stractere 
of a potestUl cepositoey sits. Secoad 
kcieis) staadtrd aeeors provide a 
aasatificatioB of tke pceeisioa of tk* 
costeacs; tkis caa be asafsl eaideatial 
iaforattiOB for daaelopisa a site selectioa 
ratioaale. Tkiedly, ia t iaku aalaed teos 
kciaiaa SBalysis cas coateikate to tke 
sabataatiea ksoaladee of tka aeoloalc oe 
kydceloaic pkesssesoa asdat stady. 
Itatb) (UCUl 

•WtOtrnCH. STUDI IS; ST»TISTICJ; SITI StltCTIOO; 
•IPS; BJTIt T H H ; STicncilPtT; PIPTI; COsrVTII 
ptocitis; coapnn CODES; etoioei; STDBOLOCT: 
SttlODX; STOBlBt, CEOLOCIC; ItPOSITOtT; OlSTt 
STOIISI 

Doctor, P.O., Bsttelle-Paclfic (sctkaeat 
laboratories, ticklaad, • » . 

•a Ifslsatios of teialaa Tacks!«•** foe 
fiok-Lesel Isiieoctlae taste lepoeltoty I t 'a 
CaaeaeterlMtlos. 

PPl-»03; T« pp. (1*T«. Jaasacy) 
Tk. parpose of tkls stady is te aaalsata 

<r»> 
niaaoB, J . I . , tat ta l le- taci f lc aorUrest 
laboratories, licblaad, U . 
•BBtsoellloBita txchaase teallikcls aitk 
Steoat iaa-lod iaa-Cesias. 

laeticaa Uaaealoalst 51:3]*-33S. ( 1 * * * , 
•arck-kprll) 
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<7t> COtT. 
Too ioa *Bca,aao* isotfcoxaf sad too 
froo-oaora,* ekanajoa of -IT'*. - i l l , aad -not« 
cal /Bol* foe tko: . as iaa-sat i sa , 
stcottti«a-so4i«a v atd. cosioB-strootiaa 
systoas cospoctiaoly a«ro sotoEBlaod foe tk* 
Bayard, m m i c e ooa t so i i i l oa i t* . TB* 
catioa oscfcaBoa capacity tor tk* Bayard 
aontoorll loait* « • foaad t o bo 1. IT aoo./?. 
Too capacity "•* aWtarolaad osioo sodiaa, 
s*roat.iaa OB* c o * i » • * tbo cat ioa. Ta» ios 
n c u t o i loot bo to asd tka froo-ocotfy ckaaa* 
of -2035 col /oolo foe tko cosiao-sodias 
systoa o> too Cbaobors, trizoaa 
soataori l loal t* ooro dotoraiaad foe 
coapatlaoa aitk too Bayard ooataori l loal to . 
Tka sodiaa-casiaa systoa cf tk* Bayard 
-oatoor i l loo i to saoaod a sarpeisiao iccreas* 
ia tko aa loc t i t l t y fat corlaa abov* *0» 
eosiaa loatfiaa. Tka *ol«<rt i r i t j foe 
stroatlaa « • fcaad to lacroas* o * « tko 
• s t i r * raao* of stroatia* loadino ia tb* 
sodisa-stroatiaa systoa or too Bayard 
aoatoori l loai to . Ovor tko raaoo feoo 0 to 
am stxaatiaa loadiaa tko aootoori l lor i t* was 
sodiaa xoloctloo. tboao to* Lt bocao* 
s t ros t ia s aalactioa, o i tk a aarkod! iscrcas* 
ia s troat i sa »*l*ct i»l ty rbooo W steoatioa 
loadiaq. Tka offoet of iaccaasod s e l e c t i v i t y 
aitk lacroasoc loa4iao of cos isa asd 
ateoatiaa oa tko sodisa clay aay b* da* ta 
tko d i f f a n a c * ia tko c -ar i s spaciao. i jtad ia 
tko Bayard aoataoril loait* ia tko X-eay 
Slffractioa aoek (JrT) 

Its Ziekaaao Capacity 

c«; st 
!0»TB01Ilt=IITe; SCtPTIOS; [H0I«T1«r STVCltS; 
CITI01S: CKCRIOl M O P m i r s ; I0» !IC« anef; I0» 
tICUKC CIPkCITT; SOBIfl*; alfPPlCTIO*. I-««T 

tcdal . B.»_, » .0 . aqoilar, S.P. Baytacst, ».«. 
Basaols, C.J. Daffy, * .o. Latrosc*, S. *.aostas, 
f.C- Ollaor, and »- Bolfsbcrc, lo« klaaoi 
Sc ioat i f tc laboratory, u>z l l i i o i , lit. 

Sorptioa-Dosorctioa Stadias ca Granite, i . 
l a i t i a l Stadias of s tront ias , 7or-ba«ti*a, 
Castas, Sariao, Cvrioa. rarorfoa, iraniaa, 
MstonWa. tad ta*riclaa. 

l l - ' s W - S S : « pp. (i»'»», fobroary) 

9iatribetioa ratios vara dttorainod for 
sotptias'dasotption of radioactive tracers 
betveoa tko Cliear Stock craaite (qoarti 
aoazoaito porphyry) obtained at tae lovada 
Toat Sita and a oator pcocarod to r« 
roaaoaabXy roproaontatioo nt tk* natural 
•roapositlca of vatoc k s oo i i l ibr iaa witk th* 
rl iaaa stock oraaita. Tk< aoaaacoaonty *<tr. 
porforaod at 22 C and TO c aador ataospnor'c 
oayoaa ccadl t ioH. f looetts oiTan ia ocd *r 
of iacroaaina diotribation coofficiont **. 
aabiont toapontaco tra: « l*ty, Sr, K C l , 
So, Co(»J), C«, t » ( « l ) . r», and la . i t '1 r 
tko ordor i» : left, S t . C o ( » l ) , fo(»J | , 
Ba, Co, Pa, aad »• . Too effacta of aarfac* 
araa aad alaoialoay an sorption >ora alao 
iaaoatioatod. Tko aorptica ratio 
[ t (D»«eti»itT par a of ( d i d / a c t i o i t y por al 
of aatorJ incraasos aloaly »itk ttoo 
pvoaaaabiy da* to tko aloa iatoractioo of tk# 
rock aarfac* altk tko froandaator. Sorfar* 
altoraticna praaooably ar< alao tba roaoona 
for tko otaorxt ion that it ia aoro d i f f i cu l t 
•o r » i o n Co, Co, fa. Pa, and la froa tka 
cv;k than i t ata to aorb than* alaaontn 

<2T> 

Idooorptioa catio qeoatac tfcon aorptioc 
r a t i o ) . Tko aocptioa ro t ios foe a l l oloooatx 
stadiod. oxcapt Co aad t«, scalo oltk xaefaro 
aroo or porticlo sira cod iacroaa* aitk 
toaporataro Tkis prosxaakly iadicatos that 
Co aad Ea do aot fo l loo aa ioo-oackaaoo or 
sorptioa nockaaisa. >o approci«blo sorption 
of Tc|«^i aad «t**l »aa aboorwod. 
p*rs«afcility aad porosity ooosarvooats oora 
a l so oado oa coosolidatod o r e s . fkot^l [Va?! 

sorption rat ios of a l l oleaonts aaasor^d t t t 
9>.aoa ia oraphic aod tabolar foca. 

l i . t r i b a t i o s Coofficioat: t« 

sr «?: Tt »Sa; c« 13T : SO 11); c» l o t ; !a \:2: » 
23T; fn 2 3 7; i . 2i i 

SOIPTIOB: C»SO*PTT3»; 151PTTFS: ?1TKS; TSIT!«;: 
TMPMIT i t ; S15TICE P«0?yaT:»S: V.StniS: 
•ESelltTLrTI; <\J«0STtr; Lkt3=«T0'l STnjrK; 
c « n c » •i<:i!»»c^ c»?»citT; t»?ri"L? S I T ? : <;roui5 
••TIS; •0O*r:OJS: Wir!U."CT; »«• I1LIT'S; 
STiciTtta •">: rrcnarrni «•«: c s s n * i ! ' ; tutiti 
11); CtPTBH 1»1; tIBOrIM « : : SISt^tBITtOl 
o i r r i c r i i r ; p«; rr»»s; rrrt r»T"3»: 5»»tss; 
s t s i s s i T i s i «c:«s 

<2«> 
T*ie«;, 3 -5 . , *s* J .v . »'-rri<#«ar ">r.ia*rsiir *»' 
California, Caaitacy ItiLf.«*t L-,? ^ v i r c v , 
Laboratory, «*rk*l*y. Ci. 

toa *rckar.c<» ?rop»rties of * s*pr->^»t*t«tiv* *>il 
S«»d. 

Prasad 3iapos-il of •a i to*c t i f* Ji'.i<"-., 8.-I. 
Xaofaar. c&l.l, ?roc**<!iijn of a ro-i**r*a«--, 
a«rkoi<>y, C», iajast 2S-2'», l"'.i. Tr.iteriity oj 
California, P*:»«Isy, T». («f. I 5 i - n * i , !•.« 
pn. | l«€>. Jaly) 

rar»s» x ji* j jni *<*r* ^jr-Jact*1? »r t*t» t»-y<?r 
sar'., a "typici l" oi^ sand, fliKb «t^ 
s*loete*! as suitable for r a i i i i c t ia# a45t» 
disposal. Tk>* Pliocene Scy^r s u 1 was 
caaplod at « Vptt; af a,^00 f̂ «*t in tn» S«rra 
Po Sprinos f i« ld , Ct l i fcrnia . Th^ air 
poravat i l i ty of tk»> cor* %aapl'l aas hOO 
ai l l idareie: ; and t!-.- poro^it*, 30t. The 
s p e c i f i c gravity a** 2 . ' • ' , an* re* ca*»ic*l 
coapositioa aas J3-K • COAKCX atfh tk<* r»*;t 
foldspars and aic%=. Th* oscStni* capacity 
aa detoram^d by t tn isaor. i 's ac*tata aorkM 
rangtd froa 1 . c - ?."* aai/110 j . Tkr#<» •»fy»r 
san-1 co*oan^ 1* aa it 1i«aetor tor* satarnf*-! 
altli a solatior of V t * ra'ci- . i aitr<*», 
tbon safarit*4 vith « r.ol«tiarr >' 0.1 9 
ca ic ioa chlortdv l i h a l " ) «itk "a «*; «. 1 1 . " 
I 'O(f-B) 5 c . . ; n i cli:'>ri4a l«*»l»l »itn •-= 
1 3 1 . y^lisvLn^ s*tqr.i* t?n, rfi»» 'a I1J an! ~.i 
a^ «*to *l'i^«1 aith « scl**ior» i*.^n'ic*l '> 
ta* sat«r*ti"4 s o f i t i o r . ?k* bc^^Kthroa^i »̂f 
tk* ebl*Mir!» ir>r *as 'jr.*1 to 4*t»cain* tk* 
colaan porosity, vl-.il* tk* fcr*4»,» Kroaal; of Ca 
a% aad* possik!* t \ * >• asnrao^n*. >>f arctianj* 
rapacity. Tb* to ta l *vckani* c*3*c'ti*s 
(saaaation of r* ar.i TSI **r* i .*') , 2.21, ar.d 
2. 1« B*<J/IDI 1, f u tti* D . a , I f . . a , ard 
23b.0 ca sand col *»r,s. Porosity of tr.o sir;'! 
To loans can7*d fros I I . a t to 33.1«. Th* 
aaas'action cor.statt in al /o for th* %aid 
coXaans v«r* 2̂6 f.>r ttt< 39 ca ?oloan, ")s 
for tho !1i .a ca colaan, and i l l for tk« 23« 
ca coloon. ?*at« v*r* eor.dact*l to 4*torain* 
tb* infla*nc« of c a l c i o t conc*ntratisr. on :"s 
c^chan^* cs flayer r*r.d. Tk* total *icban-)« 
capacitian ^ari*-* fro* 3.3i1* a*i/l at 1.) 
B*a/al calcla r.itrat* m . ) I M *»1/»1 
calcioB n i f . t * . Knolin '4n i* l*ct« l for 

http://vl-.il*
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rc»r. 
a t t i c : s'.ady jf - s *xch« 

- " ) 7 3 , c t s u i • • •oaa tc f t t 
*a* « t f i « i * T f c r <*o»ir. 
* for - * » * r SBT.^ (* »••> 
afla-. s«r* a? k y ! r - j * - iaa 
«.« i - . » * s t i ^ 4 t « £ . » u t 

t*.h xc<rr**si£7 hylro<;*a 
h*n tfe* ?=! wis J - V - , * s 
a*-, p" »as ^ .* s s*«r C&~ 
B i i c * t tOM 4C* *•*•- IT. t 
ft*s<j*s : - "~»4co'?*o i o s <: 
**r s n c r i s i s of B*-i=i* 
3 r * i a c * tfc* T*f*ri*y -i* 
e s u i £y a c l y «t'*«f « s * 
r. -a* otk*r ^ 4 t : . ** t * t 
f^rj^*p i s c * * f ? * i r t o \ 
itirti.ry far k « c l i c than 
s - ^ i s as*? *s * c r i t * r i 
r * f * r * - c * . (PTC) (<3*) 

r»3*. T i * * ickas.?* 
* {CuTCa o f 

*d 4pproi* a*t*Iy eh* 
l* stb Cs-C* * ^f| 
Cr-C« * "* | . 7** 
o:: c * s i * a ««c fc«e j -

Cs-H « a * foatd t o t * 
a c r « « s i r ^ sbarpXy 
tr*Been* rat t o = s . 
Ct 7s-5 «*s J * . 1 *a«i 

b* c t s * of < « c l i a , 
j c ^ t r i U i c s »f 
ad* i *y i* «»f-<t**! 

t h * *« z:i*n?*r. f->r 
crd«sr o f aa- ir i ts i l*-
r l » K««^r«i pa, 
*»* * f a r <jr~at*r 
r*s iaa M^VB sr s a t 
en a? s o r p t i o a 

P o r o s i t y ; P*rB*4bi l i* .y; *r*in ' i t * 
rca ?«C*BC-;# c«p4-7i«F; «••" 

r i s c r t b t t t a c ; 

sot«? IB avtstct T t t r : « I i r « r'r'ia *&•* * > V 
S*tc l . p*;»4t i t*- i i 7 * n s < s i » s J : I H : » 
« I t r r * f i o t » i t t *c i s c r « t i * i s c o na* • ! * 
« B £ A ! » c : * i ; # i : * i " - . 7 i 0 ! . T^s";. *t^ Br*. 
Xltaoo;L pr->l iatr .4cr # • »* J i t * sia-^rst tfc**. 
; l a s s pk«s* i s sasc^ptifcl^' to « lr-r*t i ->r . « c ! 
ta»* B*y S«- * - i a t j prof t i a t « i H u t f^r 
r a i i o a c t i B * • • i t * - t i s p o s i l . ( » « t i i (t*Hi 

S U S S ; *.I*t?fclV. l ! K ! : i G ; «35»I.S; :.»F?T?IT"*? 

uTtsnTicjs; r i ^ « : r , ; m:c»r*5; sirr; 

STOfiAC* 

» « t i a n * l L*I>or*tcry, : - * i : ; r r T 3 i v i r . i oo , 
fcc^oftt«. l i -

Ta* a i s r r i b c t ioo of ? l « t o = i i » i s •odt 

Iic-i ' i->v. for 

1 p i s s i t l * • * t h c 1 for * * « l i * f i a 3 ?t» 
Ioo7-t»-ra s t a t i i i ^ y of s i l i c * » » or bora^* 
j l * 3 3 * s «s*-* for r»4ir>«et ,»^ *«^r«> ••isf .os*! 
;.•: t-> » i * a i - . * i v t - t a i c t air<*c«ls for 
* l** t*» ;cc : * f f » r T * . A Ithca^K r.h* * i i c t 
»»<:j* i j t« f o r th* tC4DsttiDQ fcaa c r y s t i l i t a * 
ro a * t a » i c t 5 t * t * i s poor ly on^*ratoo<! r 

r f t i t t ion >!«a*<]* fro« c o m * i t a * a t 7 «c4 Tb 
- . a c l i l ^ s a«s t t* / i r i f i c * ; e o tfe# p r o c e s s . 
; h j 3 a ^ ' i i i c * n n * C 4 l s prc*tl«> *n id**l aodr l 
' o r a t n d f i r i ; l » i s s * i t fi*t fc^» s«!f*f»<! 
r a ' i i a r t o c <Ua*q*- o»*r j»o io - j . p«rio<tK .̂ f 
* .H#. Th* BOSt 1 * t « l i * 4 ftU<..«X B*Tff t%*r. Of 
c a a p l » i » t - T a - T i O B I 1 * S [ »a 2 ^ - t y p * , *a*r' » 
= Pf*, F*»»2>, F»» *"*, Th, 7 , or ?k, «n{ B « 
» b , T*, T; , or f * ( * l ) ) » ID "htcf; * l f * r * t i 3 n 
i s of »ac t f p * » : t> p r i a * i f or hy U o < h » r a * l , 
itt'f J) s«co*»-!«cy or »**tli«r i«fj. » i t i p r i « * r / 
4 l e « r « t t o n t a * r » t s * c o a i i « t * n * tncr»*s* ta 
r * „ ^Ao^raltr • d ' c c t i M 1a 7 *a<l Th, * a l * 
•Mt tMiw in 9F2; th*r* i s •• a l u j a t d*cr*«.t* 
in 9-a i t * c « e i o B * anl *o i a c r « * s « ie 
s t r a c t a r a l «od *baorb*4 »aC*r r 5«coA4acy 
* ; c « r « t t o a prodac^s a d«cc«aa« i n Ca, *r. 
i « c r « « s « cf l a « c H i « l o f * - * L I # c a t i o a s , «a4 a 
r * l a t i v * i a c r a a s * i a 3 - a i t * c a t i o a a , t o t a 
t f p * o o f a l t « r * t i o » a r * p a r v a c i v * «a4 a f f e c t 
p w f a l c a l p r o p a r i i * * ; i a aoa>a> c « a « s a 
a p « r a l i t t c r « c r y a t * l l l » t i o n i« i a i t i a t « d . 
E x a a i M t i o a at «o-«cla«Bs in tlt« O.S. I B M D I 
of « * t a c a . Ttiatorr t f t t f i a l i t a , OSfl 8^070 
-ni 3$f* r*9Q; « * < f o l i a i t « # OSWR M 0 2 ; aad 
• L U a i r a , 0$«a q««70) • • 4 9 « « t a t h a t th# 
•ttf.fm ar* « q a a l l r p * r » a a i * a la b a t a a i c t 
* i l i c e t * a . Aatora<1iograpaa t a t a a l c U a r 
•vi4*nca> of 0 aad Th l * a c h i a i • l o n q th« 
• i c c o f r a c t a c * * coaaoa i o M t a a i c t a ia*r« ta -
0 * t a i l « d a i c r o p r o b * a a a l n l a 0 / an a l t a r a a 

Ccsy-^ao?**;; *!»*-.<:*:» &a C a * a i s t r v s * n e t 1??; 
Si j i-L«!»*l "«itO*CtJ.»€ B*St* '«« = *iy'»B*Et» • . ? ! 
<CaBji«II (f-*-.) , P r x « * t i K ! j f tr.* i67»a * - * f i r . ; 
af ta« a a * ; i c « - Cfe*»;.ral S c c i ' t f . L^s » a | ^ l * s . 
Ca, Apri l ' - 2 , 19"*». Aaericaa ; a * a i c a l S o c i * t » „ 
•*«a.;t<j*ct, »C, CS. '*, [pp. 1 2 6 - 1 3 ? ) . 1*6 

S t a d i a s »*L-* a*!*- .if ^ » a i<jr*t i ja of 
- o U ' i i t s CTCtaLr-ir. 1 r U f . c a : . i t h t o i ; * i o r * s 
o£ f i a i 4 i 4 l iB^st^r-* a-. * t a s a l t s . % s a a l t 
*8Q4r-t of ?* ; ; ^ ?a (»v> |» t u c e : in a » a t r a t 
ajiMoas s » i < 4 t i o - »as ? l * c * 4 on t*r* s « r f a c ^ o* 
tb* i! is« of s t a t * *o<i * l l o « ^ 4 t o iry «t raoa 
t*ap*rat •!*:•*. *i^^*-i-; *»• t o c r - a * - e s sf H2O 
«*-;I< •. wr. ;J:C«--1 t s r o i i c - a * l i a ^ i t i r . * i i s k , 
*r.i "t# !«>?tt «f ?*;.#tr *t 1 ^r i f t&p p l i t o n u a 
t c a c * ; was a*-** *r'-! by -a^ i - r « » i s u : ? t i 3c 
t*chr.L^i#. Th*- f » r . a l t i ot t^*^* * i p * r i a * n t s 
y i * i i * i a B i ; r * ' i - c c^* ff i c i * i t , a« O f. t»s or 
a i c i s 1*? i i 3 ( 5 - r ( B / B ) :f * i t # r flow far th* 
l i a * s r o c * *^i f t p i t s or aia- is ^ ( i ] | ! - * | a /a} 
for i t - t434l t . - : , «fc*:» • i s tb*» 4»*r*-5*> 
d i £ t * n c * tc*»*;i*^ fey t".» p l i * . o s i i a * t o * s for 
• w r y a*>t*r tr i»*".*t fcy t b * *20 wol*Tij i*s . A 
$*cosd 3** if o f f ^ r i a ^ n t s c o a a i s t * - ! of 
t O U H I B U ^ t l 3f t \ » i * r l » C * %t>*3;?tl3£ 
c o * f f i c i * i f of p l i t o o i n oB tk« s t o - * y . In 
t b # s * * i p * r : a » r . t s l i s * - , i f xtofi* .'#r* 
iaa*cs*^ ir. s t t a t i c i . t of O^l^jD** pj . ,3* 
ra()i"3»a. j i a l l » ' . i^«6ts ( 0 , 1 S i | of t a * 
s o l a t ^ o c s ««r« r*a->v->*., J r i * 4 on Ta 
plBLcba<t*# -tnj tfc*r. plic<»i la «a iat*rr.«1 
a i fb4 proport ior .* l c a i j - t * ; . Bk*- t k* 
cooftfir.5 r a t * c * th» ^ t t p l * « t*k*a «t 12-hr 
i c t * r » 4 l s ,144 t e c i a * c o r s t a e t , t h i s t i s 
r«9ard*4 a s **i-i*-.c* of * ^ j t l i b f i i a , Ta* 
a^sorpctor c o a s t « - . t , k, «*« 4*ti*\*4 a s : * * 
( a c t i v i t y o f Pa /e l of s - i la t io - . ) / ( a r t x»ir.y of 
?u/a^«ar* ca of a t o o * | . 7*i» » « l o * of It f i r 
fttrn t c h t i X ! of P 4 { * 0 ^ a »t 1,C30oa« tti|B 
0.10 f l e a or a inac 0 . 0 2 roc l i a * a t o n * and 
fi.O1 p l a t or ainaa 0 .32 f o r b a a a l e a . Tk* k 
v a l a * i a * f < a c t * d by ot bar ion a l a t b * 
a o U t l o n , stack u i « r i r Z%C\2, LaTl1 # anA 
ZrCla, Xt aaa f-ian* tbat at t a a a t t » o 
c b a c i c a l foraa of p i a t c c i a * vara praaaat t r. 
tk* a * « t r a l a o l a t i o o a « B 4 om* of t h a » * , 
praaaaably * po!ya*r i2»< p l a t o a l a a ^tiArn, 
ai^ratad t * n t iawa f a s t e r taao tka otfc*r 
fora- (JdTJ 

•LUTOWT"; BASAtTS; LIHE57C««S; I J«»ons BOOT'*; 
sEDiHtTAtr »o<rirs; »ADro»na;»r ai'Wirr^a; 
ADSOIFTtOI; 5ACTS; LASOHATCiT STflatR".; ^«**-»L 
raoprrr:f5 
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02> 
Fried a* a. P.B., aad S. rri*d„ Irgoes* fatioaal 
tabor* tor y, krqosae. I t . 

t i f K t u c t of tfra Ckeelcal Species Pot wed ia tk* 
Xiteractica-

» / 0 i I / S » » - * V l « 2 * * ; C & 1 T - T 7 » m ; v a s t * - l o c k 
lataractlofts. Proceedta^s of tka Vetioaal l a s t* 
Tarsia-el store** Pre^raa CoaterejbOc,, Sateersit? 
Pari. Ft, J«X» «-T, t*T\, fpe- 3V«0) , *2 
f p. ft977 # ft a 9*s t 2C| 

L* beret or y s ted ie* ooadected os tk* sioratioa 
-»f act told** a**1 toe?-lived fismio* prodect* 
throes* roe* kewe skov* tket s ine* a*r**tive 
ios biadiaa s i t e s ere •*ck less p n t a l t a t ie 
eeoloeic s trata , as7 sedative species wil l 
t*£4 aot to b* stresa-ly etsorbard *ad will 
tkss alexat* taFi.41.T- tesw.lt* k**e iadiceted 
tfcat tke biaket oxidatioe s tate* of tk * 
act iaides (? • ( •€» , l o f+5) , aa* »(•*>) are 
stable aed at least soseefcst a s ioc i c ia 
Troeadweter. I* addit ioa, I- , I03 - , a*4 
?c5a- at*, of c o i n « ( aalcaic e*4 a l l of 
t b * » ioea ka** cfcaracterastieslly low v«l«*s 
of absorptioa oc eaay »ia*rais . Is coat cast, 
tk* lower oxidation s t a t e s of tk* ac t i s id*s 
*cd Tc are fcaad to aierat* at a web slower 
cat*. Pr*s*at rvsearck e f for t s era 
cosoeatrated on 3«t*rsisiso; tk* sMtatlooai 
characterist ics of tk* cfc**icel sra**s and 03 
s*tko4s of ideatify*.^ ekick s ta te s at* 
pr*s*s? i s »**y d i l s t e s o l a t i o o s . T*ck&i;v*s 
•bj.cb ka«* b**a 4***IOD*4 iee lsd* 
*l*ctrapa.ore*i* *«4 a 1**4 tracer reactions. 
Laboratory a*assr***ats at* beisq aal* of 
*4*or?ties ami 4* sorption kiaecic* of 
«ct iaid*i aed Ioaa-liv*4 f iss ion prodect* io 
c*pr«s*at*tie* «*cl*<;ic strata {basalts asd 
t s f f s ) , sad 05 tb* r»letiw* revers ib i l i ty at 
ck* process. Flo* aed aoaeaant of xomr 
species aloft? f i s s*r*s , cc . lo id f o r s a t i " at! 
transport, ami precioitat ioe «&d sol-** .a 
***•..!* a is as ar« tetaa, e s a e i . e t . »* Lit*^ttl 
?*chai«i9*i mvolv* as* of froth f<j»a 
» t i ' i ' » i and cay-j*a-fr** sc* i o u . sos* 
absorption co*ffi<ri*nt vale*s h«v# fc**E 
I*t#raia*<1 for fa, «?, Tc, iM T sp«*rt*n. 

r.cl* t i * abstract i s -jtr*^. 

'.IS-- 1 5*:*)*' I'.lZZtS; ?*rfSi r « * » S ?OCfS; 
• I S I t T S ; TffPfS; » r T T « 3 S 5 ; PISsW* P»C3aTTc.; 

r r ' . r n i : icyt?r:oi: iBsoami*; sofpn^*: 
- | i - !»P j : : ' ' i i ; VL'»T1»T0*; TTCWiffl l"; *VPTV*I1": 
rcr:*r; orsiirraTrrcf ropfrrrrrrr,- *?»fw»r »ITE»; 
C*?nrC»'. PtCpEFTV^E; r « s « T r « l »«»LTST5; ICSS; 
I / i r r p»f).:tS5!S; • ftSIOinCLIO t fflCWftTlOt; 
ai'>:»-»oc» fsrf«*CTio»s; sir-pn-

< 1 ;> 
* .« i t*t»* , "(.f., • . . * . " r i s , %r.4 ". F. 5 # * i i * r , 
'Jn»*r*ity of T'.Iiaoi*, o*p«tra<^:f of c#ol*;f, 
T r ^ « r . « , XL. 

t l l i t » : i *->U; Sa»*^ tf t*i# 'i-xpt ior i-h^fi'-.r 

• nt#ab*r-^*'-#ab*r» 

"<apt#- ro«poa«4 of th* r U f sir.«>r4l l i l i t * 
h*A, \\ \ t t#-iu*<l-l4t»r s«r*ri*! ;P th» !*•;'•. 

inf"st i ]4 i* tfc« r*.rtrpr.i or. f#h4.-jor if "i» 
*h*«i* «4a^I»av th* *M»"ti B#«r • , t-o*-* tr::*r.*. 

0 3 > 

9«xbtab**,d v « s 4 P i t h i a a i l l t t e a , «s<S 
" C r a t i i t a * , * a r i * 4 ftodvcatoly i a c k * s l c a l 
c o s p o s i t i o a a « 4 t k * aaoamt of a i » 4 - l « r * r i s ? 
pr***at a s <fi*asoa«4 by I - r a f 4 i f f r * c t i o s 
t«Kfcfti*a^s. TV* t o t a l c a s t a s s o r p t i o n 
c * p * c i t r o f •acfc s a a p l * was o b t a i a * o by 
batc&iao 1 .5 a of s s s p l * * i tk 130 »l of 
c « s i « a a i t r a t * s o t s t i o a r a s f l s o ; ia 
c o a c a n t r a t l o a f r o * 1 t a 1 0 ( M Q ) L «o 
c « * p * t i s 4 c a t i o u * * t * iatxo4*«-a4 i a t a * 
s o l a t i a * * i a order t o b e t t e r f o l i o * t k * 
c t a y - c e s t a e r e a c t l o s s d e r i a ^ t k * a n a l y s e s . 
l e s a l t s c f t k * r « £ t j c k * * a c a l t * s t s o f tk* 
s o r p t i o e c a p a b i l i t y of tfc* i l l i t e s ahom t k a t 
s a t l e a s p o c c a c t a ^ a s of o e s i a a socbed ocrarr*a 
a i t a i c a r e l e t i w l y s k o r t per iod of t i a * . 
a s a a l l * v i t a l s fo«r i a a r s . 1*> to ' 0 * of t k * 
c * s i a s aaa sorbee by tk* c lay i s t i e lowes t 
c o s c e s t r a t i o s r a a o * . Tke a a i i s s a t o r p t i o a 
recorded i * t b i s t a a o * * * s for f l t k i a a 
i l l i t e , f o l l o w e d c l s s e l y tj • 5 c » d i t * - # *ad 
lock I s l a c d , Barb l«b«e£ , aad 9*«*ers ' Bead 
rXZit** . Tke a a o e a t of a i a a d - i a y e r i o e i s 
t k * s e s a s p i * s say be d i r e c t l y c**.r*l***4 t o 
t b * c * s i « « s o r p t i o s c a p a c i t y , a s ?i» an 
i l l i t * asd * < r a B 4 i t e " c c s t a i a tk* r * a t * s t 
* r i d * c o e o f s i s e d - l s f e r t a ^ , a s d a*so bar* tk* 
k i « * * s t s o t T t i o a c * p * c i « y . D i f f k a c t i o a 
a a a l y s e s of t k * s e t r e a t e d s a s p l e s skoved *k*t 
t k * p c i s a r y e f f e c t s of c e s i s s - a o x p t i o a u * a 
s l i - j h t bro«4*a i»9 * - 4 daatpia? o f tk* 0<Jt 
i f t t * e s i t i * s , « i t k s o a p ^ r e c i a b l * c h t » ^ « s l a 
tk« b a s a l s p a c t a o s . a c e * 4 i s * B s i o a a i 
s t r a c t era 1 pro-*«ct iocs of tk* i l l i t e s a s p l e s 
be fore tad a f t « r approcrxat* t r .** ta*at3 v i t k 
c * s i a s * l * « r i a < ; s o i a t i o e s m i l c a t * t a a t <t the 
l * * * l s of c e s i t s coac*- : trat io f i ia t k * 
c o s t a c t i o ? s o l i c t o r . * , a c stCB<rtar*l c a a a ^ e s 
ka*» taken ?I*c» •ns.ct caa be 4>>fia*d by 
l - ; * y d i f f r % c t i o s a s a l y s i s . T h i s an 
u t # r ? r » U f . » B say b* a«.d* t k a t • i t h c<esi«i 
s o c p t i o e a t c o i : c * t * r * M c * l * * * l s vbirk 
* P 7 * r * c l y # x k i t i * * » i 3 « a c # s of n b i j t 
i o f p t i o c c t p a c i t y o f tb» to a n ^ s t r o s c lay for 
c*svas^ ^n s t r i c t jr-%1 1 ac or p»r at 1 >- caa b* 
C O B C I O S I T * I f 0-%t*bl ish+-U { * 7 | 

? * r c « t t idsor ptto*. 

trP92:tS; rftRTTTIF ZlZf; SOJIS; CLftTS; C » 3 : n ; 
'.ITTTCP 

> r « . P . , Oair g i d ^ i« f : iJR«l *_<6ofA'ir»^ i i k 

•**..-.(.<»:;.%I of ? t Ji.i«rt i v * . '4xt<s t", ".*l» ^aian. 

- i*;- tr; '" r.-»".t I ' t v - f m * . ' ; , #6t:h *r»- (ra'iiwt L̂» 
»h* ; I * ' . " . ' i*toi *4 t • jr. »r tfrtc* **I^ b*^?s, 
f.*«* t*«T. f O f l ' - M ** ' r r .J i l t ' .» l l f . * » l i r , i for 
tfcr i:..i.o•;4 ,. '"-* i <»*. t-. *cf i •* M S " 1 ! r<»<;ijiri CT 
lor, f - t«ca c -r. t4i:.a«T. t . T-*c- *r«", h >»*>»#r„ 
.-^varral i « r ) r t 4 r t ';i«".» ior,s - o r - c - f n i n i 
• •• 'tor. i* - . " * - i t i » T , i * . - ' . i 3 i i l f l o e , ar,4 
e * I t % t i l i » 7 >f l ir-T-t»r s o r . t . ift»*a» t \ * t 
vowl'T M?» t o t»* s a t iaf *r tori l y 4QS**ti»'t 
t . - for* thir. srh^a» >f a a s * * U s p i s u l could K* 
'•or.-.' i *r* l f**<, iM*. ' » ? * n ; (r>r,'*pts M » * 
t**r. 't ii'^r.-'t f ir i ».* * ap l4T*eent of 
u U - w ^ t l t * »ar.t**; ^:. 1i4pici<* i 4 l t 
stror-t'if*r,. Th# »o-,t f .roststno' ->f tb* - 4C*: 
( 1 | 4 a*fh*r. i r a l a ; - . - , 4f 1 (?» m« a;itn<] of 
J '4 i . . i 4r »-».f#- 4r. * T •*:. *•-* •• M l » in !*#;. 
A'>I'j»iOfl '.j7i*«»-r. , ' ' >sp«r 1 sor *»th 4 
*«trh*;.ir.4' t t i ! . * , • );4T. <tl4T » U f i r * ".ft 
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CSC3ICU. MB raTSICIL ISFECTS 

<3a> COOT. 
•olatloe cavities aoale' resalce tke eiaisa of 
U t f « •eleaea of M l t aac Baals' b* feasible 
ealy e i tk eastee aeae siacif icaatly aere tk«B 
10 r r : oa the otk*c kaee, i t C H U o»f*c 
acaetec ral laki l l ty of loaa-tKa ceBtelBeeat 
t K H M of tke lacrosse* iaolatiea proaMee 
by tke ecester Oeptk. a* tk | 

m a i m c i i s m m : t u r n , m c s - i n n . ; » i s n 
cisrosu.; s i w rats; m m : ; t u r n s : 
t K O T R l ; tBUBPb I1T! I ; S U B f l B : t l H I U 
f i a n a m s : • B O S T T M T ; carnicS: aires; K m : 
N I U I K : v i s u s . tigaiB; corrarraeBT; SITE 
s iucrnw 

« 5 > 
I n f . I .O . , Isstltat f«r W i n Ckeeia, 
Cesellschart car C*raforack*.« aha. (aclaraaa. 
Cecaaw M n i l Caaaktlc 

Sea* aspect* aaa leaa taia PxaMaas af 
•ieh-leael as* BCtiaHe-CoateBlaetea' Saest raal 
Bcarocessiea Bastes free tk* •ceaias-riataaiaa 
aal rkrelee-Ocaal** reel Cycles. 

I lte-S*-207/Sl: laaiaaaaat at latioectiv* tastes 
tees tb* Baclear raal Cyel*, rc*ca*0iao» af as 
l i t * Syaaoaise, Tl*aaa, aestcia. Bare* 22-20, 
• IT* , »ol- 2. Tatecaatiaaal Itealc taecey 
leeacy, ' lease, (pa. 231-2a2|, a n aa,it*T»| 

k coBpacisBa is ease a f tbt leas-teca 
caOletosicity af U l f K M t kith-leael •«* 
actlalao te atalBlao *a«ta* fcos eeclesc (aal 
repcoceealsB aa< of lateral ly Oceania* 
raOioectiee eateriala. Tbt caslotozicity of 
tka caBioaecliae lafeatocf la soils ac 
salMlf ies aaataa f lx*e ia a practicable 
iaselabla estrls ia COBBSC** * l tk tka 
caOiotosicity * ( tk* aaelMa iBTeatocy of tk* 
asaa aaaaat af araaiaa art (0.2 stS • ) , vfeiek 
coSBeseeBtlf alloaes tka dafialtioa of a 
c*latl*a toxicity laoez. Tka coaaacisoa ia 
esteaeaa to kiak'Iaral M i te slssosal of »-
sia«l* fcere kolas ia seep eeeleelcal 
fecaatlaaa, Ik* resales iaeicate tkat after 
stoat 1000 years af eecay tka reeiotozicity 
of tfc* ceatcolUae; actiaieas ia tka total 
rolaaa af tk* kfsh-lerel aaata llseesal layer 
• i l l aot a* kiekar «kaa tbt rt ilocexlcity of 
tka aaaa aeoeet of a lea fees* acaaiaa era 
•aaoelt costalalaa 0.2 atf 0. Tka 
caaeaatcatiaa liaitatioaa preset kr tk* 
sisal* kor* kal* alspoeel aeezetry caa alsa 
k* aat ky slailar aiaposel eeafitieas for 
other ectialse-coatelalte. aastaa. (seta) 

•CTXIIOBS; OaiTCI, l I C t - U T f l ; f i l l 
• IfMCtSSnC; TOXICITY; MalniES; MSTC 
aisrosii-. s*otiet, csoueic; I I M I B I B I L T S I S ; 
u r o i r n c t L STODIK 

Taraiaal state** of kiak-leael ra«i*acti<* 
wastes ceeeices placaaaat af tb* aolidifiaa 
aatacials ia a stakl* aaaLxaaaoat h n i i sf 
ciccalatisa *coas«>at*c. Tais iaalias 
i a i t i a l lT tkat tka aatartial cafasitotj rack 
i s of lea aaraaabilit* aa< tkat aakaaiaaat to 
•scBsatiaa of tka aaslt . ckia aacaeaailitT 
B i l l aot iacraasa aacasaiaalT. Zt alsa 
iaplias tkat tk* tkacaal f i * M casaltia* fcaa 
tk* **rlac*a sasto caaiatacs a i l l ast lasa to 
stcactacal acaelaas ac larva aacaaakility 
i iCTHan sitk t iaa . Tb* anal af tk ls aack 
i s to aaaass tk* aacaaatilitr ckacaetacistics 
of coacaa-acaiaat laatoaa cocks as affacta* 
bf acaaaara. aaalatacic stcass, *a* 
taaaasataca. Xa ocaac ta> aceaxet tka 
loac-toca aakasiac of tkaaa cocks, kotk 
aicaia aaf f racta l * * . aacaaaMUtr aaa a l l 
artaci sal atcaias caaaltiaa fcea aa iaaaaaa 
aaaiatacic stcaaa aaaac aaciaas sisalataf 
l l taastat i r acasaaras aca kaisa aaasacaa. la 
aMi t ioa . <. ̂ accaasiaaal as aall as skaac 
aa lar i t i— aa« elaccxlcal caaaactialtr aloaf 
tkaaa rc iadaa l Uractlsaa ace kaia* 
atalaataa. Tease siaaltaaeoas aaasariaaats 
mzm kaisf etc* l a i t i a U ) i t K c M i IS a 
aiaaatax k j 30 ca leaf asaala ia a arassac* 
aaracatas caatxelleO fcr * •iai-caaaatac. Tka 
•fairaaat ia caatkle bf aeaacatiae a 2 kkac 
cTafiaiaf ccaasara at t*aaatatar«s BB to 300 
C kfclla Bcaaaciac aa axial lea* aa tka case 
of 25-30 fckacs. Tke mUce •asaal i s kaetae. 
cacxelatise af taasa aata aUk siailac a*14 
ofcaecvatiese saeaU ta*L allea s ieaUf ie i 
exploratioe fee a sa l t * t ie raaositacT si te as 
aal l as tk* acnstctlos af tke cespaasa of a 
siae* caaitr aitk betk ttstaace aa4 t i e * at 
tkls s i te , after eealacaaeat of the east* 
caaistaxs, tke Bockaalcal s tak i l i t f sa« 
kracelofic iataacltr of tk is aisea ceaoeltocf 
• • i l l k* aicactlf laflaaacad kf tka fcactactas 
of tke saccoaadlaf reck (kick casalta fro* 
local taepeTBtere «iff*caac*a aa< tk* tkacaal 
asieasiaa of tkat cock. Teapecaterea (aaa, 
keac*. tkasa siffeceeces} ia tea xicialty of 
the ceaesitecj sea azaacted to be affectea kj 
tk* pceseaca af sore f l a i l s (slaale- ac 
tae-asasel ia tka cock, t k * beat capacity, 
aaa tke tkereal caasBetiaitr of tkis systsa. 
Is tare, these are a l l eaoeaiaat aaoa 
litbostatic pcassar*. pace acassace. aaa 
stress. Tbecsel ezpaasisa faai frectsriao) 
a l i i also be affected by the l i tkestatic (aaa 
af fectl**} pcassaca, tka aaaUtocic stress 
f i e la , aad the i a i t i a l a-lsotroar ef tke 
cock, (latk) f U l ) 

Oaly the abstract is oiaea. 
r iTSici i awrgaTjcs; T I E I I U . r t o r m i t s ; t isrcs, 
• i e i - u r n . ; aisTts, s o n * ; m a n a n i T T : STBIXO; 
STtiss; r t a c r m s ; m s s n i rrrtcTS; U » I S T M T 
sropiis: n t i » STOSIC:; S I i t S M C T I O O ; 
CirOSTTCaT; •ISTt-OOCII IfTtHCTWIS 

toara. I . e . , aM t. Oaka, Laar* 
laboratory, l i aencr * . Ct, 

Strees, i tcala, aaa Teeperateje lafaca* 
M c a a t H l i t r Cfcaaa** la rateatlal tasealtocy 
-
T/0Ol/sa»-T»/1»3M; COST-•>>«•>»»; fas«a>-Boct 
lataraetloas, rrocaaaiass of the (atioaal fast* 
Taralaal ftocao* rresrsa Coafaraaca, Talrarslty 
Pack. Pi , Jala 0-7, f f r r , (ff, «3-«*>, n 
pp.(1*TT, isaaat 20) 

<J1> 
fackox, C O . , J r . , Saasia Ubocatociaa, r is i< 
aa« Tkaraal Sclaacea Oapartaeat, llkaaaerfaa. 

fteaay Tkacaal Ceaaectl^s at bar taylaiak 
froB Ceacaatrata4 foarcee ia roroaa «*4ia. 

»i«-TT-IJ2«r *0 as. (1«T7, s*ceab*c| 

la tk.s report, seyeral sathakatlcal aoaala 
ore propoaea for tka aaalyaia of steea' 
tkaraal coarectioa free a eeecntruee laat 
soarca i t a flsM-aatocatai peroas aeflsa, as 
part at as aeeassseet o( the sea baa so sa 
affective karris* to re Mas* af siaposa* 
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<!» con. 
radaaatas. la saaaral. radisaocUdr 
traaaaert l a this tya* a t i l l s * iaaolaas « 
aasic suLaasss; ceaaactiBB. 
dlffaslaa-alaaacxlaB. sacttiaa, as* 
n U a t c t i r t aacay. I« ardar ts> ardal tkis 
traaaaart I t i s aacaaaary to acssida saaa 
aatlaata at the Q t U aelcclcy; tais i s the 
Beciratlee (a t the eaalysis ptoaaalad la tkis 
ra*ect. aaTcaciaet* eeaciiaiiaas of taa 
UtBatatata Bad salacity ts t r iast laas at* 
ptaaaatal for a variety e» idealised 
altaatioae iasslaia* lscalicet baat u c x t f 
aabaddad i a a flaid-sateratad awcoea sa«ias. 
la a l l eaaas. ic ««s amasaat tftat tee 
Baaeciated Baylaieh Beaker aas sa i l l aaoeah 
sa that taa effect of caaaectaoa aa 
taeeecatecej t istr iaet ies ceeM a* aealected. 
la*. Haal lsal siteatiees atedied lacladad a 
peiat aeecce, esrttcal l i s t i 
iaotherael Sahara eeheddad ia aa i 
tataaa sadiee. Salatiaas aaca alas eataieed 
fee taa aaaa I I W I I ehee thar ear* eehedded 
ia a recess aadiaa a f ia i te disease* balsa a 
plaae asctaea asac eUch hath pressor* aat 
taeearatare *er* ceastaat. Tfea lattar 
sitaatiaa i s ear* repceeaetatiae 1 taa 
ceadltieaa expected to prevail l a th* aaa 
ba«. Is a l l cases, BO*a aneerstare ar t 
velocity distriaatiees vara datecaiaed tad 
reaceseatative ieatberes aad strsaaliaas acta 
plotted, fteaaete distritstioas caa he 
ehtsiaed ay iateajraciea 9t taa -^t jctty 
ceeeeaaats. aealyticsl •a t iaata i of taa • 
vertical ttaaapert of t ie id particle* ay 
coavectioa aata eeteiaet far both steady aad 
decayia* ceiat aoarcss. la approtlaate 
therael toaer decay rata taaai s i 
calesiatiaaa resorted ay «.». Klett »I»TT| 
sas aaad ia tat aaalyzls. Taa raralts 
presaeted caa he readily astasias ta 
sitsatiass iaaclviaa act*as of poUt searces, 
vertical cyllkders, or spkata*. * aodal far 
a kerireatal l iaa sarcca cf f ia i ta lesatk 
ceeld also ba ottaiaed. «atM €«•» 

l l B H I I C t t STWDtIS; MBCU; M M U , 
i n m m c u ; BI IT Soviets; K I T Excuse;; 

i i a m c i n i aicunat; I I N H L I C vrxocrri; 
? H m m t f : t m i u tsortPTics; sea OISPOSH; 
• » * T I aisrosii.; BISTB, i iea-itm. 

<3»> 
liakebela, t . t . , tad P.P. m m , Sardis 
lakocatories, lltaasetaee, I R . 

t icreetrectnal laceractioae of Seolosic Madia 
sltk Baste •edioaecUd«s. 

sin-7»-»iei: ?• ? f . c»r>B, isrcki 
I rral lsiaarr iavestieatics of tha 
slcrestrectere of fosc oaclocic aadia aas 
aadextatea to ereelee taa iBtarectioa of Cs, 
St, «d aad • • • ta those sadia. Siacs H 
aaasaraaasts of tars tar* a* aora %aaa aa stdav 
of saaaitate ca racks of taa aaaa strata 
saaaratad by aaaaral fas t , i t *as yrababla 
that aiaot rack csaaasaati piay a* iapoctaat 
tola ia radioatclida sarptioa. » saal i tat i t * 
asalysis of taa reck sarfacas aftat 
aaailiarstios aith solstKss of Cs(»1| , 
Sr{«I>, a»(*H. aad 002(«a raaeaiad tkat 
clay staaiala tea tassaasihla far »U 
iaaartsat aarnloa that tstas alaca aa tha 
racks stsdiad (aaaaata dalsslta, ta l l Caayoa 
s i l t stoss, claaaa sas la sad clay laariaa 
ka l l ta ) . lass i t is eoacJsdaJ that a 
rslativaly asail aaitiaa »t thasa racks is 
aetisaly rasaaasifela for asrstloa 
ekartctaciotics. fld aas taaad oa all 

saaalas. scaaab^y aa la baariaa ^hlotitas. 
Ca sas straaf ly kald oa taa Claaaa saalav 
ftobably by aa i l l i t a . tltaaaali araaiaa aas 
aasaciatad aith aa aaidaatifiad clay it tka 
ha l i t * saaala, araaiaa aacvtioa arobably 
occaxrad as •023D3 shick aaald sot 
sifaif icaatly catard araaias aataaaat at 
traca caaeaatratiaaa. Siailarlr Sr aaa 
rataiaad aaly as SrSOS ca aaaaata aad this 
aachaaiaa ia aat xiaaif icaat at traca laaals. 
Thaaa aaalyaas aar* aacfaraad by cortalatiaf 
alactraa aicrooroaa alaaaatal dlatr tbatioa 
ahataaicroscsaha sitk s-ray aealyaas of tka 
Coax racks, laatal 

f i f t y saaaa alaaaatal disttibatiwi 
BhataaicrosraBas af tast less aad iaaiaidaal 
aiaarals axa a iaaa. 

«•: th 
ctsin; s n o i m i ; c i w u i t u ; a i u t n ; oxiats: 
ccoxocic smctaifS: soamoi; OOUHITS: 
SIITSTIWCS: s u i t s ; XtOS; CSU»ITt5: l U I t t ; 
O H S ; TOSS; CMMC*:. MkltStS: SStftTW; 
n n u u ; sksnes: LIBOMTCIT STSDIES 

<»> 
Uakabcia. T . ! . , aad p.r. ( I i t a . saadia 
labaratacias. Mbaosarsaa, IB. 

Irtarartieaa of siaalatad aasta Vadioasclidas 
aad I K J . 

COBT-TailZl: Scitstif ic Basis for ssclaai Basta 
laaaaaaaat, Sciaaca Vadarlyias lad.aactisa Bastr 
aaaaaaeaat, Vol. 1 , S.J. BcCartky (Ca.l , at a l . , 
frocaadiaaa of s SysBosiaa, Soatos, Bk. loaaabac 
2t-Dacaabar 1 , t*7a. Plaass srass, tarn Tack, IT , 
(pp. «t»-*J7l, 56J pp. (1«T*| 

Satacal sadiaactacy cocks sara asad in a 
stady of radioaaclida sdstioa aai cock 
istacactioss. Chip saailax fcos tka saoaata 
doloaita. Ball Caayoa saadstoaa, >laaas 
abala, aad clay-aaaciB« Salsdo salt aaca 
aaailirratcd aitb solaiioas ai c%, St, <H. 
asd 902. Sistribatioa coafflciaata sac* 
aaasarad aad taa clips mn araaiaad aits aa 
alactroa aicroprokc. tcpscaatlr *m a rasalt 
of tha ya-baaclaa cklotita ~-4 aas sorfcad OB 
a l l saaplas, ahila aaly tka 'laasa sksla 
rataiaad Cs. Tkis »as aadoabtadly 4a* to tka 
i l l i t a . | tkick ciad of 702C01 aas foiacd oa 
tka saaaata doloaita and i» tk* salt saapla 0 
»»» asaociatad sitk /ockats of fiaa-ftaiaad, 
clay-ricS aatarial. Strocttsa zfct.fi »itk 
tha CaJja to SrST* la t x laaaau doloa^ta. 
•aaca, i t is raasoasbls to coaclsda tkat clay 
aiaarals is tka racks aca caspoislbla for tka 
iapoctaat socption caarsctarisctes of tka 
rocks. (ID») 

SOIPTIOf; MlOSITrr SkkLB; SIIOSTIIE:; StUTS; 
MotoioetiDr iremrioi; mttt-rf:* tsrsitcriois; 
CUTS; ^;»»»»7S; LktOtlTOkT iVlSl'.i 

f l s r i , P.r., aad l,!*. Cktatacs, S«4ia 
taboratorlas, lllaoaatfaa. Is . 

Sktaractioa of a Glasa'Sass* laelaac last* 
Sisalsat sad Istsrsl Pock. 

C0»f-7»1121; sciaatirie Basis tnr licittt last* 
•Jsaasaaat, Sclaac* isiarlyina > 4ioactit< aaat* 
•aaaoaaaat, t o l . 1 , I . J . *c£*rtar ( t d . | , *t a l . . 
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<«0> COM. 
w r o c e e f i n a s cf a S y n p o s i a s , Boston, a t , Roweaber 
2B-Beceabe>r 1, 197a . ? l e a en Cress , Bee l o c k , I T , 
| f ,p. 1S5-2701 . S M pp. ( I W I 

l a ( i p t r l m t a r t coed acted t o d e t e r s i a e tk« 
i B t e r a c t l e a bet»e>n a g l a a s c o a t a l a l a g 
s i a a l a t e d h i g h - l a t e l r a d i c e c t i v e n i t i and 
n a t a r a l reck , t o t a s t a r e e k - e e l t c o a c a p t o f 
waste d i s c o s a l i a which w a s t e s a r e a l t i a a t e l f 
e n c a p s u l a t e d aad i a a o b i i i a e d i a a s o l i d i f i e d 
s i l i c a t e a a s s a t d e p t h . The e x p e r i a e B t a l 
pcocadar* was i n s e r t i o a o f a s i a e l a a t g l a s s 
c o a t a i a i a 9 s t a b l e i s o t o p e i i a t o a b o l e bored 
i a t o a O.S X 0 . 9 T l . a a c lock o f 
s i c r e g a b b r c . 1 p l a t i a a a - i k e a t k e d r e s i s t a n c e 
hea ter a e l t e d t a t a l a s s froa day 21 t o day a t 
t a r s a l * * t e a p e r a t a r e range o f ( 1 0 t o U S 0 c . 
C O « U B T t«gan oa t h e Sotb day , aad tfce g l a s s 
r e s o l i d i f i e d on day 5 0 . I k e b lock a a s 
s e c t i o n e d aad I t s e l e a e a t a l coe p o s i t i o n a a s 
d e t e r a i a e d by x-ray f l a o r s c e a c v . C o l o r 
x o u t i o a aas observed i n the a l a s s . 
i n d i c a t i n g a p o s s i b l e ooaaa^t loa f low 
boundary, s o e l e c t r o n p r o l e a n a l y s t * e a s doae 
f o r IT e l e a e n t s , i n c l e d i a g a l l o f t h o s e 
c o a u i a e d ia t k e a l a s s s i t e l a s t id s e r e r a l 
i e p o r t a a t o a e s froa t h e r e c k . ; r e s a l t s 
showed t h a t a c o n v e c t i o n c e l l K c a e d i a t h e 
a o l t e a r e g i o n akich k e p t t h e c e n t r a l per t o f 
t h e c e l l M i l s i r e d and h c a o g e a e o e s . There 
• k i t e band o f pyroxene c r y s t a l s f o r e l e g a 
boaadary b e t e e e a t k a s t a g n a n t z o n e s a ad t e a 
c o n f e c t i o n c e l l , roar t y r e s of c r y s t a l l i n e 
phases 9 r a t f r o a t h e a e l t : 2 o x i d e s a 
b o r a t e , aad a s i l i c a t e . * p i e e l c r y s t a l s were 
d i s p e r s e d throeghoat t k e ^ e l t , a&d v a r i o a s 
o t h e r c r y s t a l l i t e s s e r e o t s e r v e d . (hath) IOCS) 

Tke paper p r o v i d e s a s c b e s a t i c drawing o f the 
zonat lon observed in the c o o l e d a e l t , a t a b l e of 
e l e s e a t s a o a l y i e d by and s t a a d a r d s ased f o r t k e 
e l e c t r o n a i c r o p r o b a , aad 2 pfcotoeicrograpks of 
c r y s t a l l i t e s . 

Tvsperatare 

I1STR DtSrOSU; BBSTE STOB1CI; BtSTES, 
I10KUCTCTE; BlSTtS , RIGH-LETCl; B1STE 
FIOCE'.SIBG; BUTE-BOCK IETESKTIOES; STOKaSE, 
Sf^OGIC; GLISS; EBC1PS0I.ITICB; IBBOBILIZaTIOR; 
-..OLIOmCHTISl; S l l IClTES; t r . v S H . PBOPCRTItS; 
TIBPEMTBRE; UBOB1T0RT STB'IE!? HETRODS; 
CiBBBOS; ICBfOOS BOCK J; CO'/RTIOk: 
S t l B I L m t l O S , C B E B l a i ; ' P I E t l ; I -.0TOMS; 
BIOtOICrrTE CEC1T; BRIT «E»T 

J e n k s , S . R . , Oak Ridge B a t i o a a l l a b o r a t o r y , 
Chea i c s l Technology D i v i s i o n , Oak Ridge , TB. 

E f f e c t s o f Teaperatare , T e - p e r a t s r e S r a d i e n t s , 
S t r e s s , and I r r a d i a t i o n oa R i g r a t l o a of Brine 
l a e l s e l o a s i n a S a l t B e p o s i t o r y . 

CBBI-S52S; « 7 p p . ( t t T g , J o l y ; 

T h i s r e p o r t r e v i s e s and i n e l y x e s a v a i l a b l e 
exper! • e a t t l aad t h e o r e t i c t l i a f o r s a t l o s on 
br iaa a l g n t l o n in bedded s a l t , i n c l u d i n g t k a 
e f f e c t s of t e e p e r e t e r e , t h e r e a t g r a d i e n t , 
s t r e s s , i r r a d i a t i o n , and r r e a s a r e . The 
t h e o r e t i c a l aad wiper i e e n t e l ( a i t h BCD 
r e s a l t s of l e t h e e y aad C l i a e were a n d t o 
c o r r e l a t e aad « x p l e l a t h e a v a i l a b l e da ta f o r 
r a t e s o f br ine a l g r a t l o e at t e w p e r e t e r e s ap 
t o 250 C i s n e t s r a l c r y s t a l s of bedded s a l t 
f r o s Lyoaa aad Ratch inson , Kaaaaa. I t *aa 
c o n e l a d e d t h a t the f o l l o w i n g e a p l r i c a l 
e g a t t l o s for f / « sob s ( a i g r a t i o a v e l o c i t y o f 
br ine i s e l a a i o n per s a l t t a e p s r e t a r e g r a d i e n t 

i s t h e s a l t ! r e p r e s e n t s t h e a a z i a u waive f o r 
t h i s p a r a a e t e r which a o a l d r e s e l t f r o e 
t h e r a a l g r a d i e n t s i n the bedded s a l t c r y s t a l s 
o f a r e p o s i t o r y : l o o T/c sab s • 0 . 00656 T -
3 . 6 0 3 4 , where T i s t h e t e e p e r a t e t e i f the 
s a l t ( C | . aad T/C s^b s h a s t h e B a i t s (se. 
c a / y r / C l . The s o s t p r o b a b l e e f f e c t s o f 
s t r e s s i n g c r y s t a l s o f bedded s a l t s a s tke 
B i e r a t i o s p r o p e r t i e s of b r i n e i a c l a s i o B s a r e 
a s e a l l * . • c t i o e n l i a c r a a s e i a t e e s o l e b i l i t y 
o f t h e sa. . w i t h i n t h e l i g a i d aad a 
c e e c o s i t a n t and e a a a l f r a c t i o n a l i n c r e a s e l a 
t h e r a t e o f t h e r a a l g r e t t e a t - i a d a e e d 
a i g a t i o a o f t h e b r i a e . a p p l i c a t i o n o f k i c k 
p c e s s a r e c o a l d r e d a c e t h e e a l e e of t h e 
k i s e t i c p o t e a t i a l f r e e t h a t e x i s t i n g i n t h e 
a b s e n c e o f t h e p r e s s u r e , bat t h i s woe ld n o t 
a f f e c t t h e aaxxsaa r a t e s p r e d i c t e d by t h e 
a g n a t i o n . B a s a l t s o b t a i n e d i n P r o j e c t S a l t 
v a e l t s a g g e s t e d t h a t r a d i a t i o a e n e r g y s t o r e d 
w i t h i n c r y s t a l s had l i t t l e , i f any, i a f l a e a c e 
OB t h e r a t e o f b r i n e f l e a i a t o e a p l a c e a e a t 
c a v i t i e s i n s a l t , s o d i r e c t i a f o r ' a a t i o a 
r e g a r d i n g t h e e f f e c t of s t o r e d e n e r g y oa t h e 
s o l a b i l i t y of s a l t i s a v a i l a b l e ; t h a s i t i s 
recoaaeaded t h a t e x p e r i e e n t s b e aadertaken t o 
p r o v i d e s a c k i n f o r a a t i o n . The g r e a t e s t 
a n c e r t a i a t y r e l a t i v e t o t h e p r e d i c t i o e of 
r a t e s o f b r i a e s i g r a t i o n i a t o a a a s t e 
e s p l a c e a e a t c a v i t y i s a s s o c i a t e d with 
g e e s t i o n s c o n c e r n i n g t h e e f f e c t s of t h e g r a i n 
b o e n d s r i e s oa b r i n e a : q r a t i o n throagh the 
d e p o s i t . Xt i s l i k e l y t h a t o r a l s bosadary 
t r a p p i n g v i l l t e n d t o r e t a r d b r i a e s i g j r a t i o n 
ander t h e c o n d i t i o n s e x p e c t e d t o p r e v a i l w i t h 
probab le r e p o a i t o r y d e s i g n s . Brine i n f l o w 
e s t i s a t e s f o r 1 0 - y r o l d BIB e a p l a c e d a t ISO 
fcB/acre in a a l t c o n t a i n i n g 0 . 5 v o l s b r i a e 
i n c l u s i o n s i n d i c a t e d i n f l o w r a t e s s t a r t i a g a t 
0 . 7 l i t e r / y r and t o l a l i n g 12 l i t e r s a t M yr 
a f t e r e a p l a c e a e B t . E s t i a s t e s f o r 1 0 - y r o l d 
PBB SOB* e s p l a c e d a t 60 k B / a c r e i n d i c a t e d a 
c o n s t a n t i n f l o w o f 0 . 0 3 5 l i t e r / h r f o r the 
f i r s t 35 yr a f t e r e a p l a c e s e n t . ( i i t h ) (US) 

Plow Bate 

tETXEBS; TBEOEETICaL STODIIS; EQBIttOBS; B I K E S ; 
S l l T 0EP0SITS; TIOB t l T t ; ITBIUL1C VELOCRT; 
TBEBBlt ?BOrEBniS; PtESSBBE I m C T S ; STBBS5; 
BtDIUIOB ErriCTS; S O W B I t l T t ; BEPOSITOBT; 
STOIICE, CIO10SIC; BISTE STOBKIt; BkSTES, 
BICB-IEVEl 

<»2> 
l e a k s , .ft., and C D . Bopp, Oak Bidee B a t i o a a l 
l a b o r a t o r y , C h e a i c a l Tecknc logr 0 1 v i s i o n , oak 
l i d g e , TB. 

S t o r a g e aad B e l e a s e o f l a d i a t i o n taergy i n S a l t 
la R a d i o a c t i v e B a s t e R e p o s i t o r i e s . 

0 E S I - 5 0 M ; 102 pp. f 1 « 7 7 , October) 

t x p e r l a e n t a l s t a d i a s were c o a d s c t e d o a tka 
a a e a a t s o f g a s s s - r a y e n e r g y t h a t are s t o r e d 
i a a a l t a sder a v a r i e t y o f e x p o s a r e 
c o n d i t i o n s , l l s o i n v a s t i g a t a d were t b e r a a l 
a a n e a l l n g c k a r a c t e r i s t l c a o f t k e s t o r e d 
e n e r g y i n s a l t , t k e e k e i l e a l r e a c t i o n s tha t 
r a d i a t i o a defect* , i a s a l t aadergo opoe 
a g e e o s s d i s s o l a t i o a at tke a a l t , aad t h e 
r e t e n t i o n o f t h e r t d i a t i o e d e f e c t s w i t h i n t h e 
s a l t c r y s t a l s . B e a n I t s o f t h e s tady • h o s e d 
t h a t a p p r e c i a b l e a a o a a t * o f g a s a a - r a d l a t i o a 
• a e r g y can be s t o r e d aader c e c t a i a e x p o e a r e 
e o a d i t i o a s . I t was e l s e shown t h a t t h e r a a l l y 
a c t i v a t e d a s n e a l i s g t a k e s p l a c e a t e i e v a t t d 
t e a p e r a t a r e s aad t h a t t h e t a t e a o f t h i s 
a a s e s l i s g a t U s p e r a t a r e s above ISO ~ are 
s a c k t h a t n e g l i g i b l e a a c a n t s o f e n e r g y w i l l 
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< »2> COR. 
•a atered la s a l t i a a repoaitorv ebare the 
aa l t i a a teapeiataca above 15* C. l o 
tberaally activated aaeeaUag was observed i a 
rack s a l t at taaparatsree belae eheet 150 c . 
Soee radiatloa-iaeaced aaaaaliaf e ight occer. 
The r e s a l t s of eaaaoxoaeets of eaeray stored 
at irradiet ioa taaperatarcs hatseoa 30 aad 
ISO C. together s i tk r e s a l t s of theoret ical 
coaaideratioas, shooed tkat taa aaxiaaa 
stored eaergy tkat soald ba t o n e d l a sv.lt ia 
a repository s i t * ae aaaaaliaf •hatever soald 
ba akeat SO c a l / f . l o aaaaa aaa coacoivsd by 
shich tha stored eaergy eaal t a* released 
abceptly, aer s e e aay a iga l f i cas t bastard 
k i U m l to ba possible ( m i th« release i f 
i t s*ssM aeear ebreptly by seas eetoreeeee 
eechcais*. l a practice, aal t taaaeratares 
balaa aboet 150 C s i l l accar oaly a i t b 
i sc lataa or s ea l - i so la ted caaistters l a a 
repository, or aitfc aoat caa i s ters , after 
tacr loag; t i a e s dariag abieb tb* feesa-dose 
rata a i l l base stepped of f aarkedly. 
avai lable evldoace froa theraal aaaaaliaf 
observations aaa froe ea lor iaatr ic sad 
d i s so la t i ea veesereaeets ladicated tbat there 
aaca ao a i fa i f i caa t l o s s e s of e i ther cbloriaa 
or aet iaa aarlaa or aftor i r a d i a t i o a . Oaa 
affaet o f tba stored anergy abicb eas t ba 
accoested for i a a safety aaalys is i s taa 
sssaratioa of 12 , abicb tafcas plaea apea 
agaaeas d i s so l s t i oe of raUatioa-aaaaoad 
s a l t , aboat 0 .1 ca ca of 12 i s generated par 
caloria of stored esergy. aoeever. ao 
pcobleas aara rscegaixed ariaisg froa t k i s 
affaet abieb cease* ba coaateracted by 
appropriate desigs aad ovaratlos of tbe 
repository, (sat*) (M>) 

Saapla aataria ls asev. aara baddal s a l t frca tba 
Carey aiaa at Lyoae, (ansae, aad frra taa Los 
ladaaos aree , l a s baiico. Eareha* s a l t saaplas 
served ai n l n n c t aatar ia l . 

s t o u e f , e i o i o e i c ; s a l t DEPOSITS; IIPOSITOIT: 
Salt OOIIS; MDIlTIOf, Call*; PUCTOIES; TJHEtL 
ttOttrtttS; IIZ1ID 1HLTSIS; CORIIRIS; 
BISSOLSTIOI; CIIOII1I; SODIII; MSTIS, 
RICI-LXVIL; DOSE *»Tt; l lDI l l IOl DOSE; ITM06EI; 
taaOtaTOti STODIIS; ItDIlt lOl tfflCIS; 
tCOtTIOKS; IIIIDIITIOI; CIMKlt PIOPEITIES: 
tkSTE St01»CI; IaSlIS, MOIObCtm 

<»3> 
laxaajlaa, » . « . , l eckvel l International, atonies 
l a t e i s e t l o n e l Divis ion, Prodsct Integrity aad 
Ssrvei lUace arosp, xoeky f l a t s r iant , Soldea, 
CC. 

tadio lyt ic eas Senaratlon *n f l s toniea 
Coataainated l a s t s Oaterie ls . 

irp-2«64; 25 pp. (1»76, October 2«) 

laay platealsa coataaiaatfd aasta satarta ls 
decompose iato gsssojs prod acta becaaee of 
exposare to alpba r a l i a t i c a . Tha asses 
generated (aaaally kydtoaeal ovar looo 
atoraaa periods aay areata baxardeas 
ceadi t ioas . t o dotaraiaa tfca extent of sack 
k a u r i s , gas geaeratioa yields acre aeasared 
by eoetsctlno. soae eoaaoa locky f l a t s »W«t 
aaste aater ia l s s i tk platesiaa aad aoaitoriaa 
tka eaelosed ataospkeras for extaasire 
periods of t i s e . Tka satarials sera 
P lex i f la s s , polyrLayl eklerida, slo*e-box 
alores , asekis iaa o i l , carbon tatracklocide, 
ckloretkaae TO aolraat, f iaaipes (dry aad 
• a t ) , polyatkylene, Dowex-1 resin, and 

a float 
ostalaed l a too aariaa at taatas la oaa. 
aatariala warn coetactas aitk fa 23» for «T0 
daya. aad i a taa> etbac, aatar ia l s aaca 
caatactad aitk *• 2J» for 2*7 says, tba a s s 
aaalysee aara aade by aaaa aaactsaaatxy aad 
taa r e a a l t s obtaiaad aaxa the to ta l f a s 
aaaaratioa, the bydroaaa aaaaratioa. tba 
oxyese cMsaaptioa r a t a , aad tba ajas 
eaipaait ioa asoc tbe s a t i n etecase aariad. 
Iba f a s y i e l d s , ia aaita of atasci id ca ca 
par day par Ci of platoalaa, sak..ed Crea 1* 
far Texaco taoal~l aacbiaia* o i l to 0.71 t o r 
Doaax-1 iaa axcassea raa ia . Tba pradataiaaat 
fa s l a aost o f tbe aa tar ia l s a s s kyeroeea-
Tbe oKroaa coasaaptloe ta tas wariad froa 
0.0000 t o 0.070 at/day par fa o f pletoaiaa 
oxide 23* aad froa 0.001* t o 0.O051 as/fay 
pec Bfa la 230. tat iaat ioa af tka basards 
created i s storaca draai by tka aaasarai aas 
rates oas aot attaaptad bacaasa of i t s 
caaplaxlty. Taa raaalts obtaiaad iadicate 
tbat altaoafk s i f a i f i c a a t oeer-atesaarixatiaa 
i s poss ib le , tbe (capabi l i ty i s loa . Tka 
probability depeeds oa tka aatarial asd easy 
etber factors , kppradabla aeoaats of 
bydroaaa are asaally prodacad, bat s i l l aot 
bo accoapaaied by oxyfe* i s a draa for aost 
of tba storage patios , (both) (LCI) 

Sxtaasiaa tabslar data are profi led. 

UDIOUSIS; CUES; OTNOOM; m t O I I l I 234; 
mSTIS, BWIOlCfITE; rUTORSI 230: 
StICTJOBXTtT; POLTfXIIl. CIIOIXK; POLttHTUIC; 
ClOTIS; OIL; SOITESTS; IESIIS; laSTtS, SOLID; 
WlSTtS, LIODIO; UOOHTOIT STOOItS: USTf 
DISPOS1L; COITMIIMIOI 

<aa> 
Kellay, J . l 
laboratory. 

, and L I . I s l l a c a , Saaaaaah l iver 
dikaa, SC. 

Procedare for Detersinisf Laackabilities of 
tadloectiaa t a s t e roras. 

laclear Technology 3»:»7-51. (1»7«, Jaly) 

1 na» asd iaprored procadsre »as davelopad 
for dotarsiaiaf leackabil i t i^a of proposed 
radioactive aasta fors s . r iaely divided 
g lass sasplas era lescked ia (loving 
deionixed aater; laacaad loan are 
cost iBoossly aorbed on ion exchange resiaa to 
control ionic gas l i ty . Sorbed ioas s r e 
alstad froe the reala cs lasns for a t o s i c 
absorption analyses. Laackabllitiea seasared 
by t h i s pcocedero tee loser aad aore 
consistent tkaa tkssa aada ia stagnant attar 
e i thoet coatiaaoas ionic coatro l . (»oth) 

LtBoilTOlI STODtES; ItSTCS, «»DI0»CTIft; 
1MCIIIS; 0L»S.I; MTU; 101 MCHilSE; IESII5; 
I0IS; SOIPTIOf; SOLIDirtCkTIOl; I»ST» ITOIkSf; 
MtTXCLZ SIZE; pB 

<»5> 
flsckkovsky, T.K., 1 .1 . 
Tseliskchava. 

Sokelova, aad 5 .x . 

Tke scrptioa of uicrogoant i t l ea of Stroatiaa and 
Casisa i s S o i l s . 

»/CO»r.1VT-2310; Paacafal ""-s of atas l s 
tnsrgy. Proceedings of the 2nd United lat ioaa 
International conference, Geneva, svitxerlaad, 
Santaaber 1-13, 1*SI. OniMd lat lona, Uaneva, 

http://sv.lt
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<«5> COST. 
Se l txer laad , lot. l a , tap. « I S - a * 3 | . ( 1 9 M I 

laboratory stadias vara ccadacted t o 
( l U n i M tk« a b i l i t y of ( o i l s t o absorb 
a t r o a t i a s u i caataa , aed t o cospire the 
behaviors of Sr 90 e i t h Ca B5 aad ca 137 » i t k 
I «2 l a s o i l . T i n t t y p e * of s o i l aara esad: 
tke t a r f - p e e x o l l c s o i l o f t » e Potest 
ExperlaeBtal s t a t i o a of t t a T le i ryaxee 
a y r i c a l t e r a l scales v laoscoal. t k a alack s o u 
of the Saa* Exper lsaatal Stat ioa (Vkraiaiaa 
b t p e b l i c l , aed taa r e * s o i l f roa t k a sa taa i 
K H (Ceergiaa bapebl ic l - along wi th taa 
radioact ive isotopes o f s t r v a t i a a a ad castas 
•sod a i tkoat c a r r i e r s , t k a rad ioac t i ve 
lsetop«~ Ca »S aid a" «2 aara a lso esed i a tke 
atpaciaaata. Tkaaa isotopes eere added i a 
saaa experiaeets as a tag t o a c t i v a s a l t 
eo la t ieas to i sves t lga te a coafar iaoa o f tka 
eerpt iea car tas received a f to r aaciaas 
periods o f l a to rac t ioa betaees tka s o i l ead 
tka a c t i a a ao la t ioa . Tka d i a t r i b e t t o a 
c o a f f i c i e a t s f o e tko th rea types of s o i l s foe 
s t roat iae aca as f o l l o w : Tar f -podsol ic -
5S5. Slack a e i l • 1 1 * 2 . sat Bat s o i l • C2t . 
Tka sorption of eicroaaae t i t l e s of s t r o a t i a a 
ay t k e so i l s f roa s a l t aolatiofcs i s sarkedly 
redeced, feat a i t k aa iaccaasa i a t k a 
csBcamtratioa, tka cfcaaee i a t ko aalaa of tka 
d i s t r l k e t i o a c o a f U c i a a t i a aat s t r i c t l y 
proport iosal t o tke s a l t coeeeatrat ioB. Tree 
tka CaC12 so ls t ieas , tke sorpt ioa o f tke St 
90 by podzolic so i l s aad f lack eactk i s 
aoaeakat laser tkaa tka scrpt ioa f ree 
ss ls t leas of ( C I . l a t k a axperlaeat a i t k red 
s a i l , tko ssrptiea o f Sc » f roa caC12 
aolat ias eaa soaaskat e t rcaeer . a i t k tka 
cas iaa , tke d i s t r i b s t i o a cao f f i c ioa ts of tka 
t i r e * types af so i l s ear * 10** f o r 
Tsrf -podxol ic , 301? fo r » U c k s o i l , asd 1192 
far t k a l e d a o i l . Tka p r t l i e i a e r y 
sakst i ta t ioa of a l l tke exekaage cat ioes for 
(otasslaa kad aa aaasaal a f fec t on tke 
sorptioa of e ic rogasnt i t i as of cesisa by 
s a i l s . Tko sorption o f castas ky red s o i l 
and tac f podxolic s o i l s iecreased 
coasiderably akas a l l tka exekaage . t l o a s l a 
tka sorbisg cosriex • o r e sebat i te ted f o r 
potassiea. l a tka exper iseat a i t k black 
s o i l , tka pre l iBlaery s a b s t i t a t l o a of a l l tke 
eickaag* cat ioaa ky potasatea scarcely 
ckaaoed tke sorption of castas , akareas i t s 
aorptioa by red s o i l seat as 7-10 t l s e s as • 
r e s e l t of sack a s b e t i t e t i o B . i t tke saaa 
t l a a , i t ess aoted t k o t tka sorpt ioa of 
castas ky s o i l s a i tkoat t k a t r p r e l i e i a a r y 
s t t s r s t i s s by aotassiaa o r ea le lee ras aaay 
t iaas greater i f i t took ( lace f ros a 
sa la t ioa o f calciaa ch lo r ide tkaa f roa a 
aolst ics o f aotaasies c k l c r l d e , (J IT) 

Tkera t s a coasiderakle aaoaat of t a b a l a r data 
os t i e d i a t r i b e t i a s c o e f f t c i a a t a of tka three 
s o i l s e tsdled ta t k i a r e p o r t , 

B i s t r i k s t t e a C o e f f i c t a a t ; p i 

5r 90; Ca «5; Ca 137; K * 2 

I I S O t r t T O l ; CkTIO* C O l C I I T I l t l O l ; CklCOTI 
cotronos; cnoizti; coartiiis; costiaia•*:»«; 
• ist i iMt IOI coiyriciMT; r>a C M I I S ; 
xinoaiinmo*: I O I nctfatt ISOTOPES; 
l l lOi lTOST ITOPItS; POTaSSXPf; fOTkSSIOl 
coaromps; roiiorioi, soil; M i n n a ; sorts; 
M-THt 

( e s l e v l e s , t., I . t s r r a e l e i g i , sad » . t e r i e k k , 
los l l t a o a s e i o t t i f i c laboratory , toe l U e o a , 

Degradatioa of l a b t a s t e s . 

l a - 7 5 « 2 - M ; s tad ias o f Traaseraaic Sasta Storage 
aader Coadit ioas Expected ia tke l a s t s I s o l a t i o s 
P i l o t Pre lect fS IPPI , Ja ly 1-Septesber 30 , 19TS, 
Cpp- » - « l . 1« pp . (1979. Jaoaaryt 

This i s tke foartfc e a a r t e r l y report 
d e s c r i b i a i progress i a aa exper iseate l 
prograe to detera iee tke e f f e c t s of 
r a d i o l y t i c . t h e r a a l , aad catalyxed p y r o l y t i c 
deeraeatioe . ( t e r i e e s fores of e x i s t i a a or 
proposed t- .eaaaraaic (Tfo"| sastes. Tkoreal 
deeredetioa o f paper aad coeroz i te (3S< 
c e U a l a s i c s , 231 polyetay leaa , 12S polpaiayl 
c h l o r i d e . 1SS aaapreae, aad K\ Kypaleel a t 
70 aad loo oesraes c i s occar r ise . Sose 
r a U o l y t i c f a r e a o l a t i a r appears t o he 
occar r i a * a t • dee* o f * I 10(S>5I a c i / f . 
The rates o f s l a i ^ deaater ias a t 2 5 , • • . 70 , 
• • • 100 degrees C here roes detera iaad. 
Severa l k i fk -cressece ( U S I 10<t-at M a , ox 
ISO a t e ) expar iaaats are i s proarass. Ts 
a d d i t i o a , as assaassast o f Los biases 
S c l a a t l f i c labor-.tory ( U S l l r e t r i e a a b l r 
stored T*> aaste f o r tba c a l r ear f e a r s 1971 
t a 1977 i s i s proa/rass. The t o t a l aolase of 

. T H aaste stored a t U S l dar i>9 these years 
i s 1509 ca a or aboet 3.SS o f tke a a t i o a a l 
Departaast o f kaer f r t o t a l . (katk| 

• a s t e Tolaee 

U M b l T O t T STOPICS; f k S T I S . T k M S l t k H C ; tXPP; 
n n u t r t o m n r ; iibiottsis: usss; sussrs; 
m s s n t r m n s ; USTE TO use; I I S I I T I O I 
SfTICTS: DECIlDtTIOS; PLISl tCS; I tBOItTOIT 
STODICS 

i c a i e a i c x , S . T . , B.L. Barreeloaok, aad « . 
XOk-aakb, los klaaos S c i a a t i f i c laboratory , los 
klaaoo, • £ . 

Stadias of Trsk^araaic t a s t e Storage tader 
Coadit ioas Expected ta tka t a s t e l a o l a t t o a p i l o t 
P l a i t ( t i p p i , October 1-Dacsabar 15, 197*. 

U - 7 a l 9 - P I ; IS pp. (1979, ta rcb l 

Tk is report describes progress i a aa 
esper ieeata l proaraa to deteralae tke e f f e c t s 
of r a d i o l y t i c , t i e r a a l , aad catalysed 
pyro ly t i c degradation o f r a r i a t i . foras of 
s i i s t i a f or proposed t rsss isaa ic coataaiastaA 
aastes. P ra l t s taa ry data appear t o i ad ica ta 
t k a t « ( » • • ) i s dose-rat a tadepatdeat . Tke 
r a t e of e r o l e t i o a of r a d l o l y t l c a l l y eeiecatad 
gases deereases a i t k lacreas iag exposare 
t i e s , bora gas i s srolaed by rad io lya ts a t 
70 c tkaa a t 20 C I saaaary of other aork 
oa alpha rad io lys ts of crgaaics t s proaided. 
The rates of ceseat paste dsaater iag b a n 
bees deteralaed a t * 0 sad 100 C. 
Ckerac te r i ta t toa of (1) eas t * types, (2) 
aaste coata isars , aad (J) radlonecl lde 
occarreocea are preaestad i s data11 l a the 
l a s Uasos Sc t e a t 1 f i e laboratory * M l a s t s 
isToatory assasssaat. H the aid o f 1977, 27 
aaste types coeprlaed the t o t a l i a r a s t o r y of 
r a t r U T t b l y s t o r e d , s o l i d , n o coataataatad 
l a s t s . Tke t o t a l acceealated fa lase aaoaatad 
to 1590 ca t , 2 M of ih leh i s c o a b a s U k U . 
Tka t o t a l Tt» i ss ta i s a e s t o r y i s stored i s 
2(13 coBtsiaars, f l a e d l f f e r e i t typea of 
eostaiasxs are i a asai 210 -1 dress, 110-1 
d f i s s , d p , r i p c r a t o a , a id caaaat caak i , 
Tke t o t a l e a r l s coateat of t k a n o aaste 
lSTsntory I s ee t taa ted ts be close t o ( . 0 z 
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c a i n c u i i a patsicii aspects 

<«i> coat. 
! • » • * ) CI > i l l »a 23B, Pa 23». • •< »• 2*1 
ieaiaatiaf «.ke iaaaatory'e carle content. 
|B«*I 

• u r n . taaasaatnc; • I S T I s n u c i ; 
Bi i iocauisr i t ; n i t ; BtsaMtTloB; c u t s ; tore 
» m : n a m t t n t : oacuiC cearoans; CEBER*; 
caataians: aaaas: cases; ataioiTsis: uaontoaT 
s i n i B ; hits* n r a a i s : a»«r« *oiaat; aauiaa 
233: m a i a a 23S; aiaaiia 23»= aarraaiaa 237: 
f i t n a i a a 23a; KBTOBXBI i»» ; tataiciaa aot; 
aataxctaa 2*2; catiaa » • : cu.irot.sin 2« ' : 
acmtaa 221; raoiiaa 232 

t i n , a . , taereace lieeraore laboratory, 
l i m n H , c». 

Beaaarlae the Peraeebility • ( Claaaa a r t i l l i t e 
few ana 1?, Beeada Text Site, (elae the 
Traaatieat Betbod. 
BCtL-SNte; I t pp.|»«7a, Beccsber 111 

Islaa the traasieat Bathes, aaraeebllity of 
kiak-eeartx Ilaaaa axai l l i te froo tb* Be»eda 
test Site m latera l * * * aa a faact iM af 
effectiae xcessarev I f cceparia* calculated 
as* observe* pressor* decay la tha apstreae 
reservoir, the cersoabillty of iatact aad 
fractered sped seas ks*w taaa deteralee* at 
effective prostates tree V» to 2a.O BPa. 
0*ac this reae*, tleaaa a u l l l l t e aa* a la* 
pereeabillty ( (WfE' l * | -10(C- ia| so. ea| ] ahan 
latact and a kieher pereeabillty 
t10|E-12»-10JI-17j aa ea] aitk one isdaced 
throe«k-eolB« iractere. lltboaeh tka 
fractere does laeraaaa peneability 
eiaalflceatly, the lacceae* la *ot 
prohibitively treat at biak pcessere. rar a 
reasonably deep repository (WM-JOOO a) , tka 
presence ef tractates eosld aot necessarily 
•iclade storia* aaclaar aaataa safely, rroa 
tka vl*«cclat of aatac transport at tooa 
tesperatere, kiab-aaertx Uaaaa aro i l l i te 
aaaaa a (labia al tentative to altkat easterly 
or aacra arasite aa a location for a 
radioactive aasta repositccy. f I tk la tka 
aca i l l l te , pataeabillty aaaaa to decreaae 
altk iecreasiae; depth. I t *aa aat passlkla 
to aaaanta peraeabillt) ea a l0B-o*.«rts 
specisea; tka effect of lea esartz content u 
pereeabllity of taa Eleana ara i l l i te aast ba 
farther atasied. The atfacta of teeperatare, 
t ise , aad aeisotropy oa peraeability aaat 
also ba ietestioated. (»*tk) (MB| 

laraaabllltT 
stUES; siDiatfTttf aocnj; r n a n t t U T T ; 
sf isoi iatrrs; r t ic ta t ts ; m i S * U C T I O « ; 
StonsE, otOIOSIC; Gtosap a i l t l ; QOitTZ; 
coaroTta coots; n o w u ; IOBBIS, ii»T*ti»t:c»t; 
i M o a n o i i STOOIIS; T a t o i m c i i STBDIEJ; 
artosiTotT; rifssoti c m c t s 

<a»> 
t i n , a . , Lavreace llveraore laboratory, 
liveraore, C». 

Ceepreasible Held rio» Tktoaik *ocka of 
farlabla tataaabllltT. 
OCIl-523()l; 1« pp. (19TT, Ja l j 2M 

Tha affaetlraaata of eearaa-aralnad lgn«o»« 

<a7> 

rocka aa akaltars far batflaa cadloactlaa 
aaa^as eat ba aaaaasaal ty aatatalalaa tka 
rack parwtabilltiaa at tkalr l a alta 
praaxarax aa4 atraaaax. la tfclx tapact, 
aaalytlcal aaa aaaarlcal aataoas ara aaaa to 
aolt* aUffacaatlal ajaatloaa of 
oa«-4la»axlaoal f l a t * Claa tkroaak cocks aitk 
paraaabUitiaa fcoa l»Cf»«» ta I aB. la 
tkaxa calcalatioaE, apstreaa aaa aoaastcaaa 
caxarxelc aolaaas of 5, SO, aa* SM ca ca 
ran aaaa. Tba coapatac cota T I 0 « aa* aaaa 
t a abtaia uaaarlcal xalatloax of tka 
aarlatia* la pcacaara fcr aotk tba -.pxtraaa 
aad doaastraae Easarwoira avac t laa . Tb* 
optlaal alxa coabiaatioaa of taa tao 
casarxolxx oat* tataraiaaa foe aaasacaaaata 
a f pacaaabf U t a , steals, strata, acoexf.c 
•a locl t r , a»a alactdcal coaaaetlvlty OB 
loa-pocasit* r coarsa-aralaad laaaoax rocka. 
Optlaal coablaatloaa for aaasaria*} 
paraaabllitr ap to T3(E»3| aB ax* fapatraaa 
xasanalx aolaaa, Aoaastraaa caaaraolr 
valaaair ( M . S0|. (50e. M l , rS«, $00|, aad 
ISaO, SO0| . Tk* optiaa 1 rasacxalc 
caaklaatloas far paraaattlftfas lass tkaa or 
aa;aal to I0(C*3| ara |SC, 5»| , ISO, S00|, aad 
1500, S00), (katk| (1KEI 

PEtBaallLlTT; TBEOtCTIClL r M O I I S ; PIESSBft 
srrecTs: sratss; ROCKS; icaeoas aocis: 
B}l»I0BS; no ID IKBlf lCS; COIPOTO COBtS; 
STMIB; BETR09S; (kSTCS, ••DIOlCTItT; BaSTE 
DisPoskL: aaiEkicti BCTRODS; poiasrrr 

Uacolt, B.C., o.a. Laraaa, aad C. ' . Slxxoa, 
Said la Laboratories, albaaaanaa, an. 

Satiaatas of la la t ia* Iraax for tka oispoxal ia 
•adds* Salt ot Lot aaxtas froa altaraatite raal 
Cyclas. 

S»»D-7T-1* IB; J»7 op.|1*7a, Janaaryl 

Tb* r»lati?a alae-laxal diapoaal areax 
raaalrad for S ty^aa of L<> radioactln 
aaatcs dixsosad lato a fcysotkatlcal 
korixoatally-baddad xalt focaatloa kaaa tmaa 
astlaatad. Baata typas coaxidarad **z* 
aa raprocaxxad xpaat raactor faal [Sf (001) ] , 
solldifiad »aat* froa raprocaasiai of 0-oxid* 
faal (aL*(I02l J, fa ftoa reprocaxxlua *pc»t 
raactor faal dopad altk 1,St of tkv 
accoapaBylnf aaxta froa raprocasMna S-oilda 
faallSPK Pa), aaxta froa raprocasalna 0'. 
aixad O/Pa-oxiJa faal la tk' tklrd 
racyclat 111 (BCJJ J, aad aniaprocasaad apaat 
faal i f ta r 3 racyclax of slxad o/Pa-o>ld* 
I«*1»[ JT (R0I| ] . Tka aodal axad In tha 
calculation* axxasax no coapactloa or 
aabxldaac* of xtrata oaar tka rapoaltory, BO 
tkaraal affacts daa to aojalfara, 
oae-diaaaaloaal aartlea I kaat floo only, 
aasta aaplacaaant layara raprasentad hy t la t 
cylindrical dlxcx, aartk'a aarfaca ax aa 
iaotharaal boandary, aad tka *0)9 a daap 
bottoa of the rapoaltory aa an adlabatic 
boaadary; potential rapcaltory aperatloaal 
eoastraiata aara aot eoaaldacad, aa<t no 
•treaa caL-alatloas aara t^kon Into accoant. 
Tba aodal xi ta is coaposed ef S layara; rroa 
top to bottos, layer I is a six of xandatone, 
Ueeftoae, akale, aad xarfaca sadiaencx; 2 la 
half aalt Intecbadded alth aahydclta, skala, 
•nd/or doloaita; 3 la aalt (disposal 
hocixsn) s > i * Identical to 2; and S la a alt 
of aandstoaa, llaeatone, and shale, r i te 
eases are aodeled: The Deferens* Case, 
Oeepar Caaa (saaa tkaraal propartlaa and salt 
rolsaa, bat diaposal botIion is 3/7 deeper), 
loa-K Case (tk«raal cr>ndaetialty of layara 1 

http://cu.irot.sin
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•*e> coir. 
ead 5 arc 2/3 of Pef- react Casei, Lass-Salt 
Case (layers 2 , 3. ana a ara 2/3 thickness of 
tefareace Case, bat disposal deptk aad 
theroe I rroeexties tea the s e a t ) , aad 
faciakle-Propacties casa (thecael 
condectieity of layers dexceas*s e i th 
l^ccaasiaa te tperetare) . Sstiaated aasta 
disposal ataa ra t ios dete-raiaed. froe 
e s c a l a t e d ealacs foe tke aaslaaa tkacaal 
eaeray |RT5) coatent of tka facaatioes ara as 
f o l l o e s r»l"IW2J > 1 i t t i l casas ) : 
tefeceaca case - a. a for SP(»n2). a. 1 foe SK 
Pa. 2. a foe BLKSOtJ, and 11 for STpOI); 
Deeper Case - 6.S foe S?(BB2). 5.7 for SPK 
Pa, 3 .1 fee Biw(noi). u d l i foe srt jnni : 
Loe-I Cas« - 5 . * foe Sr(0C2|. ».B foe S*K Pa, 
2.9 Cot Bis(SOI), and 12 tec SF(BOI); 
Less-Sal* casa - 5 foe s f (1021. • 3 foe SM 
Pa. 2.C foe Bis (HOI J , aaa i i («c SP|aoi | ; 
Variable-Properties Case - a. 5 for SP(0t>2), 
3.a (oc s n Pa, 2 .* foe RUIHOH. aaa 10 foi 
Sf(S0I) . (Lei) 

STOikCt, seoLoeic; GEOLOGIC STI»T»; * * S ? E S , 
i i ca- iEtEi : TEEEHIL p t o p n t i B ; t m u i 
COPDOCTIVTTT; RUT TMVSPEt; «E»T EKEMGE; S»K 
CffCSTTS; SfCtBnTlBT EOCIS; SB1LES; SIBBSTOStS; 
UBEST3IES: UHTetlTE; SOD El!; TREOIETIChL 
ST0»IES: BhSTE STOllGE: l lSTf BISICEIERT 

<«1> 
teeenick, T.P., Cak tido* Bstioaal Laboratory, 
c*k 9 idea, Ti. 

ItbocatocT Pillar Rodel Erpeclaeats. 

CHL-»554 (Ccafti; 0«»l-cr-7e-7-a2: Project Salt 
I n l t : k Deaosstretioe of tka Disposal of Risk 
Ic t i e l ty £al ldiffed Bastes ia vader«ro««d Salt 
Bin*!, Ck. 12, , ; p . 12.1-12. « ) , 822 pp. (1*71, 
• f r i l l 

Scale ao l e l s o ! sa l t p i l l a r s aad their 
ss.-roaadina rooas eere fatricat*d and tested 
sader coedlt lons tkat alakt b« eipected in 
actaal o^aratioas, to stsdy tka daforsatioaal 
bekevior of rock s a l t in aiaad openings. 
Laboratory t a s t s vara contacted at 
taapaeaearas ranging feos 22.5 degrees to 200 
degrees foe as ia l loads of feoa 2000-10,000 
psi for aack tesperatare. tka daforaatios of 
tka p i l l a r s increased serkedly attk 
increasing loads and t«ep«ratece, bat skoald 
decrees aitk t i t a . Tkis skala beds aitkia 
tka sa i l daposits caasad tka accelerated 
rates ak«.i they occurred at roof and flooc 
interface- . Otbar rock s a l t s froa various 
locations vara ased ia ordar to aake general 
eoaparlsoas of detoraattoael behavior. 
Tslted s tates deposits frca akich saaples 
•ere taken are: Lyons aad Rateklasoo 
(Kansas); l e t sof (lea Tockl ; Detroit 
(Richlgan); Stand Saline (Tesas); and Cote 
blanche ( l ea l t iaaa) . Tka ksse sa l t H i tka 
taropeaa eiaaple. »t 2 2 . ! C deforeatioa of 
tfca Lyons, RstcMason, Richlgsn, Cota Blanche 
aad ksse sere s l e t l a r . Tka Grand Saline sa l t 
skoaad a higher deforsatlcn rata tbaa tea 
otters eki le tka teteof s a l t -' ->sed an 
i n i t i a l l y tleaar rata, Tka i. >a* for t i e 
diffaraacas are not f s l l y onoi .stoid. 
Rechealss of daforaatioa are dlscmsed. 
(CM) U0f> 

•IfOSIIOBr; S»lf DtPOSITS; RSRES; DISJCS; 
iiiotiToir siosits; Tnn»»i IBOPIITIIJ; 
EULaktlOB-. MC* iICMKCS; tCPOIRkTIO*; JTHISS; 
»1«10»TI0»; SBtttS; TOOEIS; JTPOCTOHl SUBItlTI 

<52> 
Saetra. t . T . . Itssackasatts Ias t i ta te of 
Teckaoloaa. sett o l of EcaLaeeriaa, caafecidaa, 
9 1 . 

rvas ik iUty of Seallna Borekolas aitk coapacted 
Satjcal Eactbaa Eatacial , folaass I aad 2. 

« n / s n - 3 N » / 2 ; SIT caseeeck Baaoct 75-29. 
folaaes 1 t a t 2; 20a pp. (l*7S, Jaaef 

Tkis recoct describes laoscatocr 
iaaestiaattioas of bocakela sea l ine es iaa 
caapactaa skala or skala ceepoeeat aatar ia l s 
i.i a skala a»t i trate , sa ter ia l s kaee beea 
eiaxined for peraeabilitT. stcaaatk, 
skeiakaaei, and « w l l pressaca to est iaata 
f e a s i b i l i t y of botk tka aatarials aad 
possibl* roastcactioa tackaiqaas. Taeea 
ecaaireaamts foe Icas ib i l i tp arar ( 1 | 
paraeat i l i t r lass tbaa C.1 aiceodaccf; (21 
adkcsioa bataaas tka plea aad skala foeaatioa 
sa f f i c iaa t te r e s i s t a 300-ft eater head; aad 
(31 dacabi l i t j foe 2O«,M0 yeacs. Laboratory 
coapactaaT pla<ss caa ba aada tkat seat the 
peraeability aad saaac streaath raaairaaaats 
foe Beeey lake Skale. BiBaaacab Skala, aad 
aos taor i l l oa i t e . To ackieea tae peraeakil ity 
reaalred necessitated very kiafc coaaactiee 
e f fort laqaiealaat t o a000 psi s t a t i c 
pressseel foe a aoataori l laaita plea ia Deeey 
lake Shale. Tke aasiaaa coastaat eolaae 
s a e l l peassae* seeseced on laboratory 
coapacted saaples aas (ao ps l . alloaine If 
strata redeced tka see l I pressare 50t . 
Coe3actad sasplas alloead to skrink by air 
drying to coastast aaiakt aava a aaxiaaa 
aolaaatcic skriakaje of 3 .M. Paraaability 
t a s t s oa skrinkeoe saaplas after ssekies 
ak i le confined to tke orie ieal coapactvd 
vola-ie aaea so ckenoe in peraeability dee to 
skrinkaoa and casve l l - Based oa tka 
laboratory tas t s i t e«s coacleded tkat 
crasked skale core aa te i i a l , skale oatcrop 
aa tec ia l , and aoataoril lonite are , eitkin 
reason, feas ib le aatacials foe sealing 
boreholes, tddi t iosa l research i s seeded to 
opt iaire any particaltr aaterial aitk aay 
particalac coaptation tackniqaa. rotpactioa 
aetkods that appear t o te technically 
feasible ace: s t a t i c , ispact, c e l i a c , and 
air ana. Proa the labontocy t e s t iaa done, 
peraeabll l ty appears to be the c r i t i c a l 
peraeeter. Therefore peraeability 
aaasareseat daeiaa f i e ld tes t iaa » i l l be 
ieportast not only foe proyisa satisfactory 
f ie ld tes t constrsction, bat a l so '.at proeiaa 
q a a ' i t j assaraace tkcoash corralatloa eith 
data obtained iron aa iastcseeat package on 
the coepactor. » aa^or point of r i t a l 
iaportasca toaacd ackietiaa an aptiaaa final 
prodsct i s tka aecy sirens interdependence of 
tka aa ter ia l , the construction aathod, and 
the instiaaent package necessary for f a a l l t y 
control of the consteactioa and of the final 
proaact. (katb) | l !») 

Tolaae 2 coas i s t s of appendices detai l ing the 
•ock {ascribed in Tolaae 1. 

SOIMOLES; 'ChllaS; SRIltS; SlblnfaTttT hOCIS; 
STOtlOf, SrOlO-JIC; LIBOaiTCIT I^BBItS; 
PIIBtlllOCI; (EPOSITOtT; MISICIL PBOPEPTtES; 
ROBTROtlllOKTt; CUTS: StCIBEBT:; EfllOkTIOf; 
CORPaCTIOl; PEIRMUIITT; ITHWSTi, RECRlRTCal; 
gokiiTT »sso»ieci 



.r X 

21 

cnucu >*• mncu tswcrs 
<»» 

<53> 
•Btllsai seal, l . r . . u i c l . ksick, 
Berkeley lakecatecy, tarkelay. Ck; Balverxlty of 
Celiferata, r e t e l l — testae arise taaatatarr. 
Berkeley, cs. 

Tfcersal tresertiee of Cakls aaalata M a l t 
Coras I n f e c t ••elver keeervatlaa. 

1U-703S: I aa.f1*1«. Bares) 
Tfcerael ceafectlvltloe eat t i f f eelvitleB e» a 
area* of iaaalt cacaa fro« the SsMa aeoataia 
area ears evslaataa. Thetaal ceesectlvitiee 
•era aoaaiial. aatat a steata-stst* 
csasaratec aria rata a. a t a fixed stress aaf 
at tee tear*ratere levels. TporlfU keeta 
•era caljalatst as a faaVttea o* taBasketate 
tree eatte aaalysae. Balk teaelUsa esce 
eoeseret at reee tsalltlsBe; esasitias a t 
elevated teaparstare* ear* oatteatot free 
evaluate thereat expeasica fa ta . Tree tke 
akaaa tata , teerasl Uf faata i t las oara 
calcalatea. patkl CUTI 

Tkeraal Ceatectlvlty; Beaatty 

IkMtTOtT STBBTtS; n B U W I I I B i tOtakt. 
c o i m m i W i ISBSITT: sm ssuctroB; M S B U S ; 
T i m u i m i a m t i srscxrxc a m 

<s«> 
•cCartfcy, 6 -J . . S. (oaarseei, • • « - Scheets, aat 
«.k. f k l te , Ike tanavlvaaia State taivereity, 
lateriala leooarck laboratory, aat •eoarteeat ef 
Gsoscieaces, Baiverclty tack, rk. 
Bytrotfcotaal teactlvity ef Sieeletet Beeleer 
•aata rarea aat satar-Catalyeet Baate-tock 
Iateractiaaa. 

C0If-7k11Ji; SdaaUfic Basis for faclear Seate 
•aaeeeeeet, Setaaee vatarlyie* tetloactive «aete 
•aaeeeaeat, Vol. 1 , S.J. icCartky ( t t . | , et a l . , 
froceedlaee af a Syepoaiea, Bwtea, I k , Soveaker 
20-e*ceek*r 1. 197k. Pleaae tree*, lee fork, ST, 
tea. 3» - ] *0 ) , M3 pp. (W7«| 

1 kar ceaaiearatiea la tke lew tore aafe 
iispoetl af aaclaar lascat la tkeir stability 
la tka repository eaviroseaat. I f tka 
eeveaklaas of atata phases la aet l a 
tkereetyeaaic evsillhriea eltk tke alaeral 
aeseaklaee ef tke Mat rock*, ckeaical 
raeetieas aklck ire ereetly eakaacet fcy tke 
preeeace ef aatat or tola* aay oceer. 
Cloeet-aystee experiaeats vitk tkree vaste 
ferae (a l l aoartdioactiv* alaalatioaa}—aeaat 
fee l , a a Use, *a< a crystallta* ceteele, aat 
tkcae rack type—basalt, skele, a** aalt , 
aero feae la ssalet salt capeeles coateiset 
la eetoclavee or eoM-aeal fraeaare vaeaela, 
altk tka (xessare at 300 tare, tke 
taeperatere react 200 to 300 C, aal la tka 
presetce of exctse eater ao tkat a l l akaaa 
asaeablaeea lecletet a I I f e l t pkaa* ekeee 
coepeeltio* aaa teterelBSt by tke relative 
eelekiUty ef lUfare t t ccapeaeats. ike 
experleeets U l ta t re te i tkrae types ef 
kyfrotkeresl aaata-reck istataetloaet 
reactivity of etete foras la tka prae**ee of 
efaeoee soltt ioM ( d i s t i l l * * eater or l*T-ea 
U t te r * krlaelt reactivity tataa aaste, rock, 
••a vtter; aid peteetlally iaportaat 
ratleaacllte f l ia t iee roactleaa. tke 
solatlei tkat ma l ted free tka eraeriaeate 
vitk speat fael *ad deloaixed eater eo*tal**< 
Cs, *k. So, aad 0, bat ao St, H , l a , or M . 
Tke MT-ea krla* dlaaelval C», »b, lara* 
aaoaata of ( r , ta, im, *•* M , and M tlaea 
aere I tkaa tke deloelted aater. lea* So via 

la aeletio* 
tka krlae ta fi 
teaa lu of too 

i t aaaeted eltk tfce ca la 
aoaelUta fCajekki. Tka 

esaerlaeate eltk kecosiUcata 

tkat akUo fleas eae very reactive i a keth 
aelaelae* eater aa< kclae, tke feraer 
ceaverte* tka alasa to a cxrataHiae 
aiaaral-Uke araaact. a u l a la tka la t ter , 
•ajar aaoaats at a l l tke laaartaat 
raliaaacllaa eeeel ekaaeats wnm aitractad 
ta4 raaalaad la aolatlea. la the eraerlaaata 
vltk tka ctyatal l la* cenuic , oMealxed eater 
ka« very l i t t t o effect tat fcriae dlaaalvad 
laroe parcaataaaa ef key elaaaata la tke 
caraatc, LaclaUaq Ca aat * c . aaaaeac. after 
aa aeck aa tea aaatka ef treataeat, several 
passes, IscIsUaa aeaaxlta, eere a t l l l 
•aalterea. eklck ssppacta tka sefaaatiea tkat 
aesarlto i s a petaatlally Meal kest for 
aaclaar assto act!alaea. kiss, tka aklUty 
ef k i t t e n arises t e extract free vasts feraa 
tm sack of tke kest arstkeisf Sr aat Cs 
laatoaae,. aloof e l tk eekataatlal S, asaaa ts 
ka aivea seriea* ceaaiteratioe la reaeett»ry 
salactlSB eat eafiaaariaf sestfa. (kea 
kasalt ass etee* to tke apaat fealWeieeixet 
vater erperleeatay east af tke cs aas reaevet 
frea aelatiea. leace, tke ava lUWl i ty ef 
exveas feaaclty keffeci ey sack as tkat feaat 
ia kaaalta est aeay akelas apaaara to ke aa 
laportsat a t t r ikat* ef a aeeleeical 
repoeltary. saekaalass for tke f ixatiaa of 
Cs vara eatecslset te ke fecaatise of 
pallacite est poaaiute. sere attaatiaa to 
•ptialxet syataetic aiaerals far particalar 
rapsaitecies i r Basset, (katkl(OCt) 

roar takle* «ive perceats ef eieseata la 
solatioa after kytrotkeraal traataeata; tee 
fieeres skoe z-rey tiffrectearasa of 
koreeillcete flasa kef ere aat after kyfretkerael 
treataeat, aat tea protect* of kytretkeraal 
iaterectioaa keteaea caaiaa eat 1aeratorite. 

BisTts, sipioicrivt; irrosRoiT; i i s m i s ; M S T 
kocis; cstnctL r tort tTirs: t ts t t - toc i 
i m t k R l o s s ; srart r » U J ; euss: c r i m e s ; 
MMtTS; SfklfS; SttT krpOSTTS; UkOllTOtf 
STtviiS; crocstsiSTtT: nssios rtoascrs: 
i M t o M c u r t s ; c i tnca i , ceirosiTiot: tcnsikts; 
rZUTIPS; SBIItS; saiMITB; CtSI l t ; STSOITHS; 
OSIIiai; stODTaltl; USTfkMS; BtCkf lf»T; 
nr t t lRSTS; SU I1 I ; katiDISS; BOlTSkins; 
C k i c m 

<55> 
SeClala, I . e . , aat k-B. s ta r f l e l t , oak l i tae 
•atlaaal Ukoratary, Oak Sitae, Tt. 

kaalyslB of Coakiaal I f facta , 

0»I1-»SM (Draft) j 0ISl-CT-10-7-«2s rreject Salt 
Taaltt > Seaeaatratioa ef tke oiapoaal of l iak 
ic t lv l ty Sol l t i f le t f a a l j * 1 * latareroaat Salt 
tlaaa, Ck. 13, (13.1-13.S0I, *22 pp. (1*71, kprill 

1 eaavtitative * * * l y * i * of tke taforeatiOBal 
kekeviot of tka aatite eapariaaatal area 
• I ter tka eeaklaet iafleasee of atreas. 
Stress klstory, keat, tkeraal eraiieete aat 
tlas is praaeatat. Saaerlcal valaea are aaet 
for pkyalcsl pttxsatera 1 * eaatraat to tfce 
t ie l l ta t lve latarpreutioaa preaaatat ia 
ckaptar 11. 1 eeapatar proerae via vrlttaa 
vklck coaklaet varies* laflveacea over a 
ktoet area, • * * repeated coapeter rata vet* 
aete aaf tke varioaa affacta oketrvet. Saaet 
c» tke accuracy of tka coipater aodala aad 
tk* reaaoaiaf tkat vaat late tkea. I t seeas 
tkat tka okjective of eke aaasareaest aid 
aaalyala •>•» kea* aeklevadi tke eoekiaet 
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CHBICIL »»0 FeTSICU. kSPECTS 

<5«> COST. 
pkysical e f f e c t s oa tka deferaatioc of aalt 
ar* aacerateod eel l eaoaek tktt a catteaal 
desiea, of eetaal aaste disposal f a c i l i t i e s 
caa b« eaeertakea. (CIJ1 

l«**tioas ( M ejrapks era iacladed. 

stance. ewLocic; ttaosiToti; saw atrosiTs: 
IIHS; DISPOSU. SITE; I B I t l ; irFOUtTIO*: 
iikiUTiok: s n t s s : MCK I K U I K S ; n n s : SITE 
ttkUkTioi; kKonnnktioks; n a m m r m n s ; 
ccarvm nocues : TROtttrciL STVBIZS; 
t c i i n o t s : i m i u PMPDTII? 

kctaoy, » . ! . , Lasreace astrkeley laboratory. 
lea l -Tie* Syetees Creep, sexkaley, CI. 

lata I c a e i a i t i o a . BaadliBe, sad Display *er tka 
leatar txaatrlBeata at s t r i p e . 

IH-TH2; StC-lS; ""I pp.(te->f. rebcesry) 

la Jaaa 1971. a Jolat Seedisk/kaericsa 
raaeerck taaa beea* acaairiaa fata free tka 
Stripe aiaa ia Saedea, 3«C a kaloe tka 
cacfaca. t l o c t r i c a l boaters sere iaattalled 
ead are) ao« esed to assasa tka s u i t a b i l i t y of 
exaaite reck as * repositcry (or radioactiaa 
saate aatac la l . Exteesis* iaatcaaaatatiaa 
saaseca* teaperBtare, s t r e s s , aad 
disploceoeat e f f ec t s cassed ky tkaaa keetera, 
aklck are iateaded to s lae la te asclesr east* 
caalatsr* In s ixe aid poatr oatpet. * data 
ocea l s i t i oa sys tes i s esed t a achate* aaa 
d ig i t Ix* data, eo»»« t eeeaered » 1 M I to 
•aalaeeriaa a a i t s , • tor* data fat raadoa 
acces s , provide on-s i te erapkical data 
d i sp lays , aad trassfer data to Laareace 
Berkeley laboratory for fartkar aaalyais , 
Deplicate coapater peripkerels aad beckap 
data loafers aara aaad ta radaca data less** 
eaaaad by (a i laca derlae. tka plaaeiaa t .S 
years of OBeretloa. tkia report dasccikaa 
tka data ecaeiaitiOB sye tee , i t a seeiaa 
coas ideret loas , c a p a b i l i t i e s , aad operatioeal 
asa. Tka tackaiaeea esplcyed t o datact aad 
aaalyxe a ay aaoaaleas orpctiaeatal taaa It» 
a t* a l so descrited. laay daeiee 
coaeiderst ioas aata tka resel t of iBstcaisat 
capabi l i t iaa aad character is t ics , and tka 
desired eccaraciea isposaa' by oar raaaarck 
raoalreeeets . Ik« systes a l so repaired 
addlt loaal aappert sack at adeaeate poser 
eepply, protective eecloaaros, aad f ira 
protaet ioa. talaaaat aaviroaaaatal 
coas lderet ioas ara dascritad la tka ippeadii . 
(lath) (air) 

CMPOTEI HOCIMS; PIEID S TO t i l l ; ItPOSITOIT; 
I I S I I S , mei-LiTii; OMISI; IISTMIRTS; RUT 
SOnCCS; COSTHIMS; STIES!; riaCTOIES; 
CIIIITIS; T l f l l l L flOPRTIEX; lOCr itCIIIICS; 
I00ELS 

<57> 
I c U s e t r y , l . » . , Pesasylvaala s tate Oalveraity, 
• e t e c i a l * Maearck laboratory, Baiversity 'ark, 
PI. 

Tkersal I f facta in Skala*: taasereseate aad 
Icoallaa. 
f/0tI/»SI-TT/1*2««; 'TOaf-TTOTt*; laata-lock 
I s taract ioas , Proeoidliaa of tka la t ioaa l l a s t s 
Tarataal staraaa Proaraa coatsranca, oaiaorsi tr 

park, »». Jaly «-•», H T . (pp. S) -Sai , »2 
pp. ( I T " . la*ast 2«| 

Tkis casa trek caacacsa tkataal aad pkyalcal 
aaaawraawau aad tkaocatical saaal iaf 
taiaaaat ta tkai st-wsf* »t radiaactlaa ws taa 
ia skala. M l a m c t tkaraal coadactiaitr 
aaaa^raaaats ara aada a t ataaapkattc ptaaaar* 
ia a coaaaxcial apparatva; a^sipaaat for 
paraiaakilitr aaasaroaaata aaa kaaa daaalapad. 
Tkaraat pcapartias of skalas ara baiaa 
datacaiaad as a faactiaa af taaaaratara amd 
pcasaara. la aaa tos t a IS aa disk of saapla 
i s awaaarad bf i staadp atata tackaioao as l a s 
a rafaraaca aatariai ( i a i t i a ' l p xlaala 
crystal ajaartzl to aaasara . kaat f loa 
a l tk ia tka systaa. Tka saapxa i s aaadaickad 
bataoaa too disks of rafasaaca aatariai aad 
tka tkaraal c cad ac t iv i ty of tka aasolo at 
xtoady s t a t a i s ca lcs latod. k sacoad tost 
d a t a n i a a s tka affact of taaparatara oa a 
larfor saapla of aatsr-sataratad skala far 
s i l t s t o K - l . 1 cy l iadr ica l saapl* 25 ca 
dLaaotat a 20 c a , i s kaatad a l a c t t l c a l l y a t 
tka castor sk i l a coataiaad ia a pressor* 
vassal tkat aaiataias a f i n d aatar Jtasaara 
araand i t . Tka taapacatara i s aoiitacaa by a 
aicxocaapatac systaa coaaactad to 1* 
tkoraocvaplas t o racocd vaciattaa ia 
taoporatora d is tr ikat iaa aitk t i a a . Tka 
aicrocoapatar systaa as carraatly darisad caa 
a l s o ceatrol tka asoray daliaarad t o tko 
kaatiaa olaaaat. Tka aaper pslsa skoald tkas 
b* oaasarai. .i.vfcoat kcatiaa tka aatar aall of 
tka prassara aassal . I f , as kypatkasii^d, 
tka kaat driaas tka a ' ta t aaay fraa tkt 
i a t a r a d kattac tka taaporatara distril>atiaa 
skoald raf lact a draoatic taaparatara | a l s * 
passiaa tkroaak tka saarla . ly aaiaa ikaraal 
cas tac t iv i ty data froa tka s a a l l saapla 
aiporiaaets , paraaakility aaassraaaats, sad 
tka rasa l t s of a f i a i t * diffacaaco coapatar 
aodal ci tka koac traasfar, tka kakaaior of 
tao saapla skoald Ja preporly iatarpratad. 
<latk) CUt") 

Oaly tko abstract i s aiaaa. 

S-«ltS; lOOtlS; IODEM, IIUfBlTIClt; T l t lUL 
»IMCTTTTtT; PttRCktlLITT ; TinikL M0PT»T1»S: 
PIESSRIC tTreCTS; SCPIKKItl BOCK. IITII; 
5*S15; RTIT TkUSPEI; LkHMTOIT STODIW; 
Tl tomiCIL STUDIES; IISTE-tOCI IlrtliCTIOtS 

Raaxal, I .e . 

tccaaalatios aad Roaaaaot sf riaaioa prodacts i s 
Soi l* and f-laats. 

n o - 7 * * * ; OB* of Iaoraaaic Eickaaf* Ratarials 
for tadioactiaa la s t* Traataaat, D.t . Jasisoa, 
at a l . ( f d s . | , procoadiaaa of a lorklaa koatiaa, 
•askit f toa, DC, laoast 1>' la , 1**2. J .S . i taa ic 
taargy Coaaiasioa, Diaisioa of Tackaical 
laforastioa, Paskiaataa, DC (19() , Jtaaary) 

Tka affact of taaparatara oa tka f i i s t i o t of 
St (5 i t s o i l * sas is*a*tiaatad. Se l la aaad 
ia tka atady ara Daaidsca, Paakar, laary, aad 
•aat loy . Tka f i r s t too s o i l * probably f ir Sr 
by idsorptioa aad dlffaalos la ta aaorpkoaa 
• a t e r i a l , akile tka laary say f ix sr by 
pracipit ioa or racrysta U i i s t i o a of 
pkoaakatas. Tka R » t l * y , a ctlcaraoaa s o i l , 
•ay f i t Sr by precipltat ioa sr 
racryata l l i ia t loa of catkoaata*. for tka 
Daabsr, • saidy l e a s , sera Sr i s f l iad aitk 
iacross i id t i sa aad a s e n t ef sr iddod. 
•oaefe t , tka perceataee ef Sr f i n d eocreasos 
aitk tka aseait added. Ike* tke ruber ea* 
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tst> curt. 
iscasatss at 35 sasraas C tk* aaasst of Sr 
m a l l iacraasad eras M la a*f tec aack 
tkraafsl* lacraaa* la t i a * . •*. kissar 
tsasarassras son rapid f iratiaa accarr** 
aariaa tka f i r s t • kaars. a i t * saallar 
iscnaasts taacaaftar. laackiaa attk Wot 
acids issicats* ta*> aoratio* is lar fa l r a 
rsvsrsisla rsactiss la a skort t i a * racial. 
Taa rata- l ia i t laa st«p * f taa T:--»iaa 
taactlaa aas*. iaaolaa tka Vraaxiss at aaaa 
ckaaical kaada aa taa sarfac* af tka ceil 
par t ic l * * . afclck i s ladicat** ay taa 
r * * * rs ik l l i ty af tka raactisa. lac* stadias 
ssia* tka atkar tkxaa mails aas« k« daas 
karaca ccapariacaa caa ka aaaa >itk tka 
saakac. laTtaj 

SCtmo*: SCIK; C l i c m ClttDtaTZ: 
I K O R U n t t M ; BtStOSU. SttC; P I U T I M : 
U M i m i Slavics: u i w i i i r : uucnac; toil; 
• B R MStOSU,; Tl*»r»STtlI; laSTTS, 
• M n i c m f ; tK3TSTJU.lB.Tici: arrcirranoa. 
c m t c u ; scixs: tisrt-irct m n c m n 

<51> 
Mara. J . C , I .T . aorsaa, * . « . tctaaisl , l . t . 
( M M . as* ( . 1 . sast. Oak tHas latisaal 
laaoratary, Ckaaical roctaolofy tUaisioa, Oak 
• U s * , Tt . 
Caaaat Tackaalosy (at siaasiaa torakolas ia 
fadiaactia* Bast* kapssitsry Sitas: rroarass 
Isaac t Car tka rsriod Octoksr 1 , 1«T7. to 
Saptssoar IS , 1»7t. 

Cfn.-552t; 1* pp. (1 *1* , saasstl 

Tkis proajraa aas is l t iatsd to daralop aad 
taat casaatitiaas airtaraa ssitabl* foe 
plaoola* tarafcolas dri l led dsciaa 
coastrsctioa of a asrsaasat radloacti** aaata 
repository, txrariassts are ia prosres'-
ssia* 3* tatckes ef caaaaU fcaa 13 d i f t * r * * t 
locales, repr*seatf.ae 11 typa* of caaaat, aad 
IT katckas of f i r ask froa 1* ssppliers. tat 
s i * stadias **»« revealed tkat additioa af 10 
att salt ta a steaderd sorter a l l l doable tka 
U i t l a l sal f iaal sat t la«* . Sat tiaa of tka 
aaltcrata caa ka iacreessd or decreased by 
tka additiea ef a l ias i te f l f ask or a 
kitaaiaass f i r ask, respactlacly. Procedares 
aara ostatlisked for *acea* drylae 
cassatitioas seecioaae to rasoae essosed 
astar aitkoet cassia* daseae. stylse i * 
ressired (or poresity ssaisresasts, aa aall 
as eartaia tkersel cosdectlUty aas 
peraeability seeasraeeats. Tkraa aetkod* 
vara aaai to aa tarsia* tka ia i t l a l porosities 
of sslectss speclaees: setsrated aed dry 
daasitiss, kalias pyesosetry, «•* sorcery 
Utraslo* . rsrtkar stadias sast be sade to 
detarslae akick of tkasa rrecsssres is aoat 
adaastaaooas. Tka cosaratsioa streaatbs of 
eassat-fl? ack coac rotes iere foaad to vary 
aitk carlst t i e * as* to dapead an tk* 
coepeeitio* of tka f ly ask. Tka stresatks of 
stltcretee dscreessd aitk itcresstaa salt 
coscaatratioa fcat lacreasel aitk tka additioa 
of f ly aak; tk* offset of tk* f ly ask 
esaaosltiea ass apaaraatl; •aaliaikla. 
Tkacsal coagactlvitiaa n n fossa to taetata* 
aitk a*»aity a*4 attk aaat aas/or salt 
coacaatratlea. Haasaraaarts aaa* o»*t a 
n aaa of JO to Too C skoaal tkat tksraal 
co*4acti*ltias of ssltcrstts oscrasawa aitk 
iacr*a*la« taaparatar* bat raaal»4 alaost 
coaataat i" aaat casaat pastas. Coataetiaity 
nlsaa raaaas froa 0.* f /a( for a aaat caaaat 
pa at* to 1.1 » / • * for a saltcrsts. aaa »n4 
llaai4 paraaatility aaaaanaasta ar* aatar 

< 5 » 

aay asiaa a lasslar c * I l pcacaaara. tasalts 
fsc a a*ak*_t- af saltcsstas aatac tka saaa 
aryUa caaalitioss skoaat* tkat asyarast U«*l< 
paraaakility lacraaaai aitk lacraaaiaa salt 
caataat: i t vatiat* froa 0 t lOft-Ti aarcy for 
0 at* salt to 1-25 I is (•-•) iarcy far a 
•al ters** coat* is ia* #3.2 atf salt , t a i t i a l 
liajai«l aarasskiUty saaaarasaats oa coacrvtsx 
«a«* aalaas akaot 2 acsass af saaaitsta lass 
tkat tkoa* calcslatad f ta* aas Baaaaraaaats. 
Sariakaaja B****r*a*at* aftar aa i a i t i a l xa-kr 
csrisf aario< ak*a«« tkat . ia saaoral, 
skriakas* of a»at pasta* *a4 aaltcratas 
*sri*4 appcoatiaattalT liaaacty aitk t i s * . 
akila c***at - f ly ask so H i s « • * • * * a kiak*r 
rata i s tk* f i rs t fa* soaks folloaod ky « 
losar cat* Car a loasar tisa aaria*. Tka 
rapraascikility of tkasa saasarasaats aas 
vary pane: aUi t iaaa l stadias a i l l a* 
raaalr*4 to iaprawa tk* ra l isbi l i ty of tk* 
sat* ass to aaaass tka sifslficaac* of ta* 
skzUkas* rssalts. (aatk) | U i | 

Tkarsal Cssiactiaity: Parssakility: taistar* 
Oataat: Dsasity: Porosity: Coapcassiaa S tmatk 

BOttaDUB: StkLIK: C t l tnS; ItPOSmiT; 
stoBtcx, snioexc; n i tsc; H i t i m : SILTS; 
uctirts: tiTtstis: »ri«t»ULirr: Ttttsu. 
coiDscrorrr: POSOSXTT; coKittts; smnrn. 
CKBPItSSTVe; S I M S ; DEasiTT; lUOIkTa tT S t t tT tS 

<«0> 
war* . J-C., I . txssaa, asd C.C. Woa*cs. 0*k 
lidsa satioaal Lakocatary, Ckaaical Tacjaoloay 
Diaisioa, Oak • ! * * « , TS. 

tadioactiv* fasta Pixatios ia rofTt? (Pora«4 
B»4*c Il**ata4 Taapsratara aai Prass*r<| 
Coaccctas - Eip«ria*at«i aroaraa m*t In i t ia l 
tasalts. 

o*il/Ts-»?T3; 21 pp. | i n » , sarcki 

Tkis raport 4«*crib»s ata4i*s no* is proor*ss 
to 4*taraia* tka t*ckao!o«ical foaatkility 
• M ! accaptability of coacratas ^oraad aad«r 
alaaatao t*sp*ratar* as4 prassar* (rOTTtPI as 
kosts for radiaactira vastas. Tk* 
radioactit* oasts c*t*scri«* aast aaasakl* to 
tkis procass aad aay uckaolo*leal asd/ax 
scosooic adaaataajos o»*t cristiaa coac*pts 
for tka fixatiaa of kiak spacific-actiaity 
aastas a i l l k* astaklisUd. l a i t i a l stadiaa 
sko* tkat rsasoaskly sard, daraal* solids 
caatsisUa 1S-15 sts siaalatad csdiaactlf* 
sladsa cat fcs aad* ky sabyactiaa ctaaatitioas 
aiataras to 150 daacaas C tad 199 pal tor 2* 
fcr. Sack solids a ik ik i t *rtr*aaly loa 
platsaisa Iaack ratas aad caasa rapid 
rocoabiaatios af kydroaa* aad osyacn at r»ea 
tssparatara. Caaaats stadial aara ^arqaatta 
Typ* 1 , tt las Typa J, aad n i ' i r o l ( t las 
•>C-laasit«. as soil aa riBoston riy »*h. 
Typical raaaas of pcoB*(ti*s far tk* i a l t t a l 
PirtiP coacrotas aara: coapr«sstt* stratdtk 
* .a - i» .a i p s ; pocoaity tat 15,090 pail 
]1.0-51.«S; daaslty 1.S0-1.56 a/e« ca; 
tkoraal csadsctiaity |at 103 C| 0.11-0.53 
» /a I ; aad .atar loss * f tar 2a br at 250 c, 
12.1-a2.«it. Tkara n ) l i t t l * diff*raac* ia 
atraaatka of sasplas aado aitk Typ* t or fyp* 
3 caaast, bat spac sass coataiaiaa toss i t * , a 
kisk-alaaisa caaaat, kad !0-t0< las* 
atraaatk. Straaatk aay b« tactaasad by 
iacraasisf t k * f ly tsh/caaast ratio or by 
iacrassiaa tka t l a * alloaad to attain tka 
dssirad carisf.tasparatsra asd praassr*. Is 
• spaclaas coataiaiaa Typa 1 caaaat aad 
sodis* ai trato, lacaasiaa tk* f l y ssk/caaast 
ratio froa 0.2s to 1.0 iscraaaad eoaprossiaa 
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CatSICaL I I I MTSICM. kSPECTS 

<««> corr. 
atc*B«tk fto* lk.2 to 10-7 ap*. Tsiaa tk* 
«•»• u u r i a U tot •Uaoiof 7 kr iasteed of 
1.5 kc fee tk« i p c i n i tc mack 250 C aad 
H t M i iaee*as«« tkc coectesaii* a t m q t k to 
27.« I F * , stadia* a n •adataap to datacaia* 
tk* * f f *c t of tkas* oatkoao «* tk* aocositr. 
t k t c u l ceetacttaitp, *ad setae loos; tat.ee* 
stadicx Bi l l n U w l-«ck characteristics to 
tk* dlffereat pceaacatloa •ctkods a*4 
coapnsiticas. I t «•» oaa*e**4 tkat tka 
peaseac* of aitrate ia tk« octelaal coaccat* 
* ! < • * aicsificastlT iacnatea tk* aaaaat of 
• * t * r loss at 250 C; kocaase tk* •—•ooac* of 
satwr cool* ka*« a bearis* oa tbi aeoeet of 
cadlalpsis ia t k . f i a a l pcedoets. i.-Utioeal 
s t * i i « e i l l b* sad* to ietatlfp ta-
aackaaiaa kekied tkis offact. Iaaa rsioa of a 
specie** of Typ* 1 c*a*at coataiaiat a i t r t ta 
ia sieoleted SaaUa Typa t aria* fee • «*T* 
at 217 C aat 300 pal ceased ao ap~r»«t 
ciaes* i * t l * spacie**. otk*c tkaa a t.«S 
aclakt tela, aaalpsis of tk* aria* saos** 
tkat tka * > ] « coaaoeast last fees tk* 
specieea ata a i t cat* (less tkaa ar eeaal to 
«5.«t): of tk* siaelat**' U i i a i ia to* 
specleeB, aaxiaaa lea* *a* of Ct (less tkaa 
or •* ,*»! ta 0.91), follow*! by 11. 11, a ad 
F*. Idditioaal stadia* a n ia pcoarcss i * 
tkts ar** . flatkl f U I | 

Tkeceel C**d*cti»ity; fecosity; a*a«itf; 
Ceacrassi** Stc*eatk 

UEOlaTOtl STODIfS; CEBlrrS; COBCtTRS; TICTBJl 
f f o t t K i t s : atsTrs, t iBioicr ire; ttstts, 
IICR-LTJEI; SUDCtS; tUCaZIC; PLBTOSXB*; 
ST incr i . comfsstre; •oiosrrr; mtsirt: 
i i m u coioacTimi: I I T H T B ; B>:its; 
cstoaiiH; t i n t i L t f t n a i 

<61> 
seeaae, I .T . . Oak lidae laticaal Labocatocp, 
Ck«aic*l Teckaoloijy oiaisioa. Oak l ida* , T*. 

Tk*r*«l Coadactiaity of Feet salt fro* teaisieaa 
Salt Ooaes. 
oMl/T«-t»0-»: is pp. | t*7«, j a ( | 

Tk* tkeraal coadectialtlef of doa* calt 
*aapl*s free tka kaarp tslaod aad Jeffecson 
Islaal Hist* In «oetk*cs loaislaaa Mr* 
detetsiaed as /act of aa ataltatloe of tk«s* 
foraatioes foe aa* ax poscikl* aast* 
c*posltoci*s. fk« tk*cs*l coedectlaities 
tsaaed fco* * a/a I ,n 11 c u 1 »/a « at 313 
C. Tk* atecca* tbataal ccadactltttj of tk* 
doa* aalt at 100 C »«» akcat 25* l*as tkaa 
tkat of a * ia f l * -cr ra ta l aalt at 100 C. Ta« 
taccael coedectlaity oaa fesad to k* » U t i < 
to tk* deasitp tad fcaeil itp of tk* celt . 
Tk* tketeal coadactiaitiai »*t* e*a**t*d 
•aiao a cospacatl** tackaiaa* la *klck tkp 
teaple »•» caadaickad b*ta**a ataadacd 
rafanaeaa of fjrocata* *W4. Tka ptaciaioa 
of tk* a*tkod ia v i tk i * plas ot aiaaa 10* aid 
tka of*tal l *rtoc i * aitkia pU* ot aiaw 
20*. Ceaaldetatl* attaatloa »•» git** to 
ap*eia*a pnpatatlo*. r>i>lsk*d aarfac** oar* 
pa cal l* I aitkia 0.005 lack and f la t Co r i tk ia 
0,0005 lack. Ckteeol-tlaaal tk*c«oco*pl*s 
a*t* laatallad ia oroo«o* oa iacorfac* 
aacfaee* ta m n » t*ap*t*t*c*«. (latM 

Tkataal Coaaactiaitf 
t m i l l tlOPRTTtS; SUIT DO«l*j ItPOSITOtT; 
SMPCff; OfKITT; tOtOSITT; WHIMS; 
• f lWIMf lTS; RCTRODf; «0I*TWf; T'ffHll. 
COIWCffflTT; • ' " » STOOTM 

<«2> 
•ot* * * , I . T . . J-S. aoot*, B.e. a*r«a*r, C.c 
*a**t^. C a i l l iaaa, aad E. m a n , Oak l i d * * 
*ati'j««l Labocatocp, ckcalcal T*c*aoIo«T 
Bia'aioa. oak l i d * * . T». 

Ik* nUpaaal *f toUa* 12^-

COar-TallJI; scioatifie Baals far laclaar aaat* 
Saaaoaaast. Sci*ao* Vaoarlfie* •a<ieaet.i*a last* 
saaaaeeaat, »ol. 1 , C.J. accartkp ( I d . ) . * t a l . r 

pr»c**dia«s of a Sfapoalaa, toatoa, aa, (oaaaasr 
2a->ac*ak*ar 1 . 117*. FUaaa rcaas, • • * Tsck. R , 
(pp. *S3-*S9|. 5*3 pp. 11*7*1 

ractoca iafla*aclaf tfc* f iaal disposal of I 
12* at* dixcaaavd. loaia* aaf k* flaad ia 
oa*e*t as baciaa iodat* foe p*ca*a**t 
dlapoxal. s a i l * paraaacar isolatiaa caaaa*. 
k« oaaraatood, a coabiaat^aa of iaolatla* aaat 
dilstioa • i l l peaveet kacafal effects to tk* 
popalacai. Tk* laackad fractioa aaa liaaac 
eitk tka xaaac* toot of t iaa, tkaa iaUcat iaf 
a diffasioa aackaaisa. kiffasioe 
co*ff ici*at* sac* eadacad kp a factoc of 10 
*a*a 10* f i r ask »ax adoad ta tk* caaaat 
aixtae*. kaaaal eteaactloa •< I 12* i s aboat 
1/2 aetric tea, aad t a * aaxiasa bodT bataaas 
a n 3 aci ia tk* taptoid aad 200 aci la tk* 
koay. Tk* aoesal coat* at of I Is 10 to 15 *« 
ia ta* tkpeaid aad 50 a* ia ta* bodr-
Tkacafeca to e*ack tk* aaliava v* t * is* ik l * 
ictadiatioa d*s* t * tk* bedp aa oaacdos* 
aeald a* eaoaiecd. t a * iaiiaa coataat ia s*a 
aat*c if 1*5 tiaaa tk* aatieaa ptcaiaaibl* 
coacaatcatioa. Too altataatiaas at* 
aaailabl* fee p*t*aa«at diapositioa ef I 12*; 
kaeial ia a loop, dtp aceloaical eapositoepr 
aad disposal ia tk* occaa. (»B*i 

tODIIf; C M T l i n i R : UkCSIlS; BQB»Tt3»Sr 
HBOBI'IUTIOI; Dimsioo; •Kins m i i s s D u 
CDICf ;t»TIO«; CtBMTS: OOiES". •ePOStTOtT: SU 
DtSP'.SK; BOlIat 

<«3> 
Socoaa, I .T . , aad «.». a*«t, oak l id * * eatioaal 
takotatacp, Ckaaical T*ckaele«T Biaialoa, 
Saclaac Pv*t aad *ast* pcoaraaa. Oak t ida*, T». 

Tktesal coadactiritp of tk* feck* ia tk* sac*** 
of Bises staadacd sect sa l t * . 

om/Ta-7052; S* pp. (1*»0. Jaaastfl 

Taarail cosdacti*iti*s cf aiakt cocks fro* 
tk* Bar*** af aia*< staadJrd lock salt* * * t * 
aaaaatad is aie one tka t*sp*cst*c* csaae 
371 to 533 r (100 to 2*0 Ci. Tk* tkataal 
coadectivities of tk*a* tacks **e* aaasaead 
to facaisk staaaatd* for tstsc* cospaciaoas 
aitk kost cock fcoa proapectit* aaclasc east* 
capeaitecf sites. Tk* cseks aad tkeit 
apacaa* tk* ts* l coadactiaitias at 37} t 
b«foc* taataal cpcliaa sate (1) Slew 
fsattxita, 5.5 1/a d«« f; (21 St. Cload aeap 
ocaaodioeit*, 2.7 a/a d*j «; (J) prassac 
basalt, 3.0 1/a d*« K; p>| sacra fraaite, 2.5 
l/a d*« B; |5> lelatoa Uaastoaa, 2.5 1/a d*< 
I ; (a) sastaelp eeasit*, 2.3 1/a d*« I ; (7) 
•«T*a saadste**, 2.2 * / • d*« * ; sad (01 Sales 
lisestoae, 1.7 l/a d*4 S. Tk* ikeraal 
cesdaetiPitp at a l i r a * t*ia*c*t*c« dactaased 
t f a* sack as »* aftac a specie** bad a*** 
heated to tke I M I I I I tasperatate (SJj f ) , 
bet sddltioael keatiaa cpclea ked so fsetkac 
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c m t c u u i I R S K U ispacts 

<«» coat. 
• ( ( K t . n i l secraase ass m l U M is tks 
i f — neks aas t u i i i l la tea M U n t t u i 
types, tsrlstiass sea t*> erfeataU.es ssrs 
sithie tfce araclsieB at ssBssrssests !• a t -
S*l . la aest m a the tfceresl 
csalac Hett ies ana llaaar s i t * tfca 
reclacscal af tat teasaratere as« aere altkia 
M I a* esaUefces' lata eat sleet ay attar 

esssiessale vase a*t« ay a c o t t e r 
arises as leaf la aUek »ks easels a w 

m m tee n a m c t ar srtsrist 
kera aata af f r i m m WW ( U a r c a u f e . 
Tee assatstas casual at a t » kieatscfc asesl 
I L f f - l i U ceepsrstive tfcsrssl casta ct ivity 
saalyxsr caatzaUai fcy a awslett rscfcsrt 
•seal 3M2I lata scTsisitlee syvtss. tfca 
tear M i u i ccatrelleTS la tfcs kyssteck 
isstxassst sera lstsrf sees' to tfca aata 
scoaielttos systea via a asekstt facksrt 
•seal D M ssltlprssxssser. Tfca cespster 
cestcel tscxeaset tfca U i u laaat sfrtctsscy 
fcy aaca tfcss a tartar af 3 fcacasss ceersiekt 
aai saekeat eeeratisa csslt fc» isstiaaes 
vitas** sssseiUaaes aa4 bscsese ceepetstisss 
sue istessl i r . 1 erssxaa ess ssittes t s 
iacraant set cycla tfca teasacstar* la stars 
bataaaa ptssstsiilBBt i a i t i e l as* aartaaa 
valees. I t sack star tfca t a n t l 
csstactivity aas asanas sCtar rtsaty-ststs 
cseUtisss sans sstsbllsfcal. Tfca racks 
fsrsisbsi ay tks asiaee af Usss sara 
sssrrist Is lsres est fa i t ly kssseseees* lots 
far aas fcy cssserckers st secloss 
lskscstsrias. Is isvsstlfete ssy ssisetrepy, 
cares ssrs tskss frsa aack rack ess* 
psrpssticslsr to sack of tfcs cak* 'aces. 
Sssples 2 is . I s Useeter aai skest S.T5 to. 
tkick sscs prepares fras tke earss on* ssrs 
aris4 is s vscsss sssa fsr st laast oss sostfc 
prise ta tst isf sssssrssssts. |kstk| 

is sppsstix rrovis'es tsklss sssasrisias s l l 
ssspls taspscstsrss, tsspsrstsrs aiffsrsatisls 
scraas ssspls ••< rsfsresce, sssssret tfcsrasl 
cssssctivitiss, as* iifferescss kstsess assssces 
ssi cslcslatst tfcsrssl costsctisltiss. 

Tksrasl Cevfectivity 

i m m coisamrtit; n n u i n o m n e ; . 
C3IBTOTCS; CtlfOSXOIIRS; IISILTS; ClISITIS: 
uttsTosts; siKSTons; icftcas locits: 
siDiinriiT COCKS; STTBOBS; toOTnrsr; 
i f s m i n t s ; sifstts; »nsnnnrs; U K U T D I I 
smoiis 

•Ssssr, C . t . , » . I . eeoloslcsl Serrsy. 

Is* tsefcsss* kssssrek sy tks ssitss ststss 
sssloficel Ssrvsy. 

Crosst Disposal sf •ssisactits fsstss, f . J . 
I H ( H I ( M . | , Procssiisfs sf s Cssfsrsscs, 
tsrkslsy, CI , tsssst 2 W 7 , T»M. tsivsrsity of 
Csliforals, Isrkslsy, CI , (pp. 1 1 7 - I I S » , US 
pf. (1M1, Jilyl 

Cstlss iss sicfcsses stasis* ssrs eosfsets4 
ssisf clays ss tfcs sseksst* assi*. 
fsrsieslits vss ssss to scsvaass Cs 137 ss4 
i t vss fessl tkst siffsrsst asspls* vsris4 
arsstly is tks ssssst af tiss to sxefcssss s 
sasclfist ssesst sf Cs D"). Tksrs vas slsays 
s t«»l« i s i t i s i ssesssss (sllsvsi by a slovsr 
sxekasoa. f las tics sts4iai isficsta tkis is 
prskably sss ts tss <i f fstsst ssckssss s'. ss. 
Tks is i t H I ssckssss f o l i o s tks eesrss of • 
sscos4*scssr tssetisa ss« tks lsttsr sad 
slossr sickssas tkst of s f i rs t -Mtar 

k stasy af tas lstlssacs af ( • as 
casisa taka-sr ky varaicslica afcsasl tkst at 
s(*s afcave 1 esslss sss csaslstsly lasusat 
fras a • • • • • easisa attests sslatiss. a 
sistsrs af eras ai l l i t * ( f C s k l l ^ o a i l . a l a i l , 
asarts, fcaoUaita, ass s i U M i t s kas tba 
csaartty t a rsaoss a.3 ta t .C af of straatlaa 
ssr fras sf srs frsa caaeaatcatiaaa sf M to 
I N faa strsstias. rsssssastsl stsiiss as 
days ta aatacaias tfcs f l f f a n a t klsts mt 
m i s a i i sitss vara ssss ay t i t ra t isa sal 
asassias acatsts aatfcsta. I l l l t s sas afcass 
ta fcava ssly aaa ssefcaaas a i ts sfcil* 
saataeriUssita ast Tstsicslits fca* tss. TSS 
f i rs t sits af sestsoclllsslta ass a capacity 
task i s US sf tfcs ts ta l skat sss tks f i r s t 
s i ts sf varaicalita kas s csaacity sf saiy 
2 M sf tfca t s t a l . rsrtksr stasias ars 
saawrssy. (*s*| 

H . IS* Ssckasfs Capacity 

CS 137; ST •» 
aknKTvxossa t i n a m o i ; ctnea BXCUKI 
csticxTT; CUTS; M m i t n i n n M ; mm ncnasi; 
•WuminosTtt; ftMicniT*: n-iire: CCSTH: 
STBOBTISI: sisrt Tsnrsnr; pis sotiawiciTios; 
•citsfUTXof: U M n i g n nssirs 

<«s> 
• s i r i s . k . C , V»m U s 
tss klssss, I I . 

Scisstific ksssrstsry. 

Oklo — sstsrsl rissios sssctoc Profrss, 
rrsfssss sspsrt fsr Jsly f-Ssptssssc M . 1*79. 

u -« is * - t« ; om/Sab/7S/iSI1'»llOs-' aO; f 
pp. ( ISM, Jssssry) 

Tfca fssl of tkis ptosiss is tfcs sstsrslssti a 
st ratas of rasctac prassct a isrst is* saf tfca 
ssckssisss of trssspsrt is asoloslc aalia 
tkst isclsds sstsrel fissioa rsseters or rick 
•raai.s srs sosiss. Tkis sssrtsr sssrly 200 
sssplas ssrs csllactss st tfcs otlo siss is 
Cakes tor skipasst ts tks » . * . to coatiaas 
ktsdiss sf Issd, rstfcssiss, ssf tsefcsstiss 
•isrstios. fork is slss ssssrvsy ts sssssrs 
t ssA rk csscsstxstisss «s« Vb isotspic 
sfcasssscas is sasple* ssiscts4 froa «A2 
sssplss slick ssrs collsctsd st tks isy ksks, 
Csssss, srssiss dsposlt. Tss ssrpess sf tk is 
sack is to ssssars tfcs rsts of rssiosssic 
lss4 trsssport is s ssolojic rsoiss 
Ustlsct ly Uftscsst fees tfcst sf Okie. To 
fats, t coscsst rat loss ksvs sess sssssrsf is 
21 sssplss; sfc coBCSBttstisss sat isstopie 
SBssosacss fcsvs ksss sssssrs4 is 10 sf tfcsss 
21. Dsts isdicsts tfcst sssplss fres tke 
Itksbsscs Sassstsss sss s pyrlts-rlck cock 
(cos tfca costsct fcstvsss tks sessstess sss 
ccystslliss ksssaest rock are ssricssd is 
rtilesssic Iss4 rslstivs ts srssiss. I 
prr i tsTick ssspls sf ksssssst rock 
stasrlyUa tks srssiss oc« ts rslstivsly 
dsficisst is rsUoassic loss. Mf l t ioss I 
ssrk is sss<s4 fcafsrs ststsassts ess ks ssfs 
sssst liksly trsssport pstks fsr tk is 
r<4isssslc lsss. k tackslfss sss •ssslsse* 
tkis sssrtsr ts slisissts tks isterfsrsaca of 
orsssic sstsrisls 4sri*« ssss sssctrasstric 
sulysss of (s la okls aiaplss vitk kifk 
sspksltic costssts. I» tkis tseksi^ss, ks is 
f ist l l lsA (rss ss ora selstles, tkss fsrrlc 
icos is sMsd is ssffieisst sssstity to 
ptrsit i ts foei rscofsry a» tks feffrozlsS. 
Ssflss kyfrsriss is ssfsf to prsclpttsts 
r«(en3, vkick carries tks Ps. Tfcs sells 
pksss is sspsrstsf, 4issslvs4, ui 
rs f is t i l lsa , rsssltisa is «s ylsUs ss klsk 
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<«?> COR. 
as M * — ( n t of N i n l c t m r t m i w . I 
pcapaaal I K aawo araftat foe a staty of 
aatarally *ccscis« n U » « c l i t i aiaratlos at 
rick • oca kaslaa la l u t a l i a to b« 
r « r - ^ H < Jaistly ky I M I I . M w i u u t at 
Saaray • • * *fc« I M U I U M ttaaic t a s n 
a n l i i i w . CLaaj 

ItaCMtS. Bt lMal j Ott t W O S m ; I U B W ; U a t : 
M T i n m E TKWVTtVB; CtOCraiStlT; 
• inodcinc iisatTiw; xsott 
ccnrcti u u m s ; u i e u m t srtoirS; 
SMBSTOSIS; i B i u i t u i toes: 
•cess 

<M> 
Mam, J . I . . u l * . t . saxtla. m t c t a a t t i 
tastltota of TBckacloay, k r « t m t of c i v i l 
taaioooriBa, Caastraetat Tactl i t ias Bialsioa. 
CMbr l l f i , M . 
raasiail ity of Soalia* ssrakola 
•ataral tartkaa aatartals, »«!« 

» i tk 
r 3. 

i m / m - m U ; l i t ta**arck tofort 7C-2C: If 
ff.O',Tt. J*BB| 

Tkis rapart to a caatiaaatio* of too 
i***stf«atioa af m U i ) fcorok&les asias 
coapactat sataral aorta** ootorlolo aaaiaat 
ootoc iotcosloB for * * to 2t t , tot poors, 
rroriooo oork skoaat tkot aacfcaaical 
coapoctlaa io tfca loborstcry COB proieca 
earoookilitio* lao* tkao e. 1 oicrstcrcy Ion 
1» too b U o t i i f oartk ootocUla: | 1 | Bsaaj 
lata Skala coco ootociol (Baaaatically la pact 
coopocto*; (2) o oockaoicol aistsra 
cootaioioa 2M •eatsoril lcalt* aa* MS ta*oy 
Lata coca aataciol COBpacta* ky sra*ity 
lapact; f J> o aistara af V3 aootaorillflBlta 
sat 2/3 DoooT Loco eara a at aria I statically 
caapactat aita MM pal; OB4 (*) 
aaataorillaaita statically Loop a Had to alaa 
a icy taaslty af at loast » • lka/co f t . 
Ckooicol staki l i ty af too eastoarillaait* 
•BOO* io aooara* far oaf toroaala tasparatsr* 
laao tkaa "K c. Tao oaly paattkla ckasaa io 
co*>*r*loe ta l l l i t o , okick eaaairas 
potasaiaa ioos. koto froa M l f Coaot 
aatlaasts iooicoto tkot otto* 10 aiUiao 
roots ot W c, oat aspaafabl* lapera oca 
ratalaat. la rioo of tka foot tkat 
aaatoorilloalto cacoiataatly «* * * to* looaot 
pacoaokility af oay aataclol too ta t , i t is 
easel**** tkot i t la tka tost passikla 
•atarial oitk akick ta ooka too aoal aoctiaa 
af a korakalo plaf. tfca csapactiva af fart 
caaalr** ta ackiaaa loo paxsaaklllty io aery 
oooaot static cwepacttas Has* tkaa *0» pal) . 
I oyotao aoa kai l t ta sassars ckaaaa* io 
lototol strooo tvria* cot la*, tot saksaaaaa'. 
p l*** la* af a kola cocao iota okala. Tka 
ayataa aoo aasiaojof as tkot lataral soall 
pcaaosro aad pataoaMlity cooU also ka 
eeamrat. la total 00011 tr laoata af iatoct 
Doaay loko okala aaa • * * | a l aao 2*0 pal far 
tka kiak aao loo cloy coo toot oooploo 
raspaetissly. Tko coriof apontloa as** 0 
•oaoorao aasraaa* ta ls ta ta l otraao ot 1.1 
kaU tlaeatars at M u I M pal. Caapoctlaa 
at • , • * • poi oof •rtsaslaa af tka coopoctaf 
plat frao *a* kiak clay costewt ska la oooplo 
aoao s osaatrooMa aaaroiotioa i s latacal 
across at I.J kola oiosatars. f i a l U r taota 
at 1.W* pot w tka klfk day eaatoat skals 
oof a»oa ot l , « H psl casiaatiaa offart so 
tfea la* clap costoat sfcslo okoaat a* 
faxafat iaa of latacsl otoaoo. tka 
oarisaatal ta vartlcal ottaoo rat io , ( , aaa 
aaoooro* a«ar tka appllaf aartlcal otraao 

caaaa af 0 - M * pot. t t tko oattaota* l * a l to 
aiotaaUaa atraaa tko aaaaarao c *o* t .a aaa 
o.»5 foe too kiak oat Ic* cUy coatoat 
aaaplaa raapactiaaly. Papal as tW 
lakontary caaalta o n l l t k h . oaotalck 
caavtroctlaa i s tatoaaastat as too tojekaaaa* 
•kick pacaits aatiaisatiaa af aatariala aat 
of aaaii tr coatrol. Batarials lornaoaatal 
for raooirartlaa tka aaotaick ptoa a n 
saktaacillaaita clay far tka oaal aactiaa oa* 
•oartx ooat ta arsaiaa oorkooical ataMli .tr 
to tka oaal aactiua. Toa saataartllaatta 
lopac BBMU * • saataickat aotaaaa aaartt oaa>« 
layars. Caaaactioa oaalt ba kf static 
arasaar* oa a l l Uyars. Saataick 
coastractlaa asiaa asottaarlUaaita aat aaarta 
oast B i l l acaviaa tka kaot piaatkla kot okala 
saal tkat caa aa ackiaaat ky oockaalca'. 
aaaaa r iaa l ly , tka pccpalUo* af tka 
fioiaaat pcatoct »U1 ka ooca tkaa aaa%a*t« 
ta kaap aatar ftoo taa caaaaitary far 2M,aa« 
poors, t a a t k i m u 

•asslty 

M B M B ; SCaUBE; t f M S I l M T : SToMSt. 
m u n t ; H S C B U M I ; PBTSICU. B M M K K S : 
MsraamjABTTE: c u t s ; satus; s t s m s t s ; 
U I 1 I U U B •OCK: tfaMaTfOV; U t O H n t l 
s t m i D ; coaraCTioi; pa*namn.iTT: Biasrtt: 
canxcu. r a o r r m i s : anrtu S U M 

Pariaaos, ».«.» R / i K C lac . , (apit City, St. 

lkanoolastic/Flostic loalysis af 
oBSta-faatotsac Slaavas t . I a i t i a l Estiaataa 
of laattaa a* tka Slaeva. 

o»BX/i*»-r)oa/*; to pp. {i«n, s*y «i 
Costa caataisar slsava loaaiaf oatiaatas aa*a 
oaaa oktaiaaf fraa as a d a l l y oysootric, 
t koraaalao cic/ploatic, fiaita-alaaast 
aaolysis ot too SI'.T-a/l aatal aaar a 
oioolatat I t yaar kaatist patio*, local 
foilaraa af salt aafscast ta tka alsava as* 
1 * tka * icioity ef taa *ics**tat raoa ora oat 
aksorvaa; tko aaaal raaalas alastic 
tkraoakaot tko ascaaatioa ao4 aaatlaa 
pariass. I ratscat otraaotk aaalyais 
iaaicstaa tkat s salt safoty factor af 
opprasisataly 2 is ptassat. la tkls 
aaalrsls, tka caopatar cats siaalataa a 
ooaaaac* ot aparatiaas tkat ladoaaa: (1> 
asca«atia» of typical ropoaitorp^eoa oat 
t r l l lka la is tka raas f War: |2I asplacaaaat 
af tka s i t * * * sat *asta caatsiaar; ast p» 
aaknaoaat kaotist o*or o too yaar pariat. 
•star ia l praaartias af tka oolk. aot aosto 
caatsiaar/alaa*a arraoassast aiaaail far tklo 
otsty Bar* as fe l la * * : alaotic sooalos t . s t 
X W(B**) pal for oalt , t . t I 1»f*««l poi far 
tko Bssto cootsioor/sloo**( y l * U straaatk 
•SM sal for salt , «0,0M pal far ossta 
caatalaac/slaava; tossltf »M pef for fcatk; 
sat taaraal atpsssias 21.2 1 itg-t>/t«oraao 
r far s a t , ».* x ltc*-*l/fo«roos r far aaote 
caatoiaor/slaavo. Tfca roaolto iaticata a 
aorltaottal sttaaa of apyriAaataly »!*• pal 
octlsf SB tka * la**a, as**ala« iat isat* 
caotoct katBoa* aolt sat alooro. taesl 
failoroa af salt otjocoot ta tka elav** aat 
is taa f i c i s l t r of tka axcaratat raa* ara sat 
•koaraat: tko tttml ratals* slaatlc 
tkcaaakoat tk* ascsastiot ta t kaatiaf 
parlata. » roaanat atrasatk aaalysio 
isticstos tost s sslt safaty facta* mt 
aporasioatoly 2 is ptaaoaU taasvar, i t i s 
fai t tfcot tot tasaoac; of too keatel salt ta 
t i t voalt alaoat coctoUly lsttca as *p*arf 
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<«•» co»r. 
skaariaa; actios aloaa tkat lateral ssrfac* of 
tka t l a t n or. i f salt/sliaaa istarfac* 
boadlaa a«ra «a)tflcia»t, tka slaava aosld b* 
l i t tad aitk tsar sal t . Sararatioa bataaaa tke 
slaaaa aad dr l l lko l * bottca coald occar. 
iaiaclaa an axial tamsila i t n s s ia tka 
slaaaa. I f as l a i t l a l aar aar« laft bataaaa 
tka slaaaa aad tka sal t , toriioatal I ta l ia } 
aaaU ba ataatly ca*aca«. Ikt tasaltiaa, k*»t 
transfer tktaaajk tka bottca of tka slaaaa. 
tka associated teasvcatar* f ield iadaced ia 
tka adjacent salt , sal tkcic effects ea rose 
stabil i ty, need to be laaastiamtad for 
accsrata assassaaat of tka onara.il affacts. 
run 

aODIlS; BODfU. M m a i T T C a T : Salf KPlSXTV-
ccanrtt corns; t i c m r x o i ; c a i m a n s ; • * « 
scaicts; tustopLksricrrr: T O I L Eir iasn»; 
STCESS; Mat T»»»S»I?: STOMCE, SSOtOCtt": 
itrcsiTOBi; s m c r n i i . S T « B I I I T T ; TazotrrictL 
STVDtCS 

<«o 
Piper. »-•-
tack Types, alio seoloaic aad aydrsellc 
Settings, Teectatle to Beep flacaaast of 
*iok-Ltrel asdloactlte lastac. 

t /aar/sn-lTsS/*; la pp. JUT*. October) 

Tka objective of tkis repcrt is to identify 
those reck tyre* and eeolco;ic-hydroto*ic 
sett leas ia aaick a repository for klok-l*»»I 
cadtosctlae aastes siaht b* expected to 
raaais feecticaslly iatact foe a t least a 
tksasasd. aad possibly ksndreds of tboesaeds 
of years, deep taaaatk tk< blospfcer*. k rock 
•ediae faaorable to deep (laces* at of 
kiak-lenel radeawtes skeeld. priaari ly: II 
ba eaeeatbered and distiact ly hoeoc»aeo*s 
{isotropic? ia both aicco- aad eacrot*«tir»». 
oaec a space sefflcieat t« contain aot only 
tka naileries of a repository, bat also 
adeqnete taffat xoaes batavan tkose galleria-s 
aad aey Bator ssrface of diacoatinalty. sect 
as a atretiarapbic boa ad a rr at a fractara 
kaaiaa a aalaaqa of creaked cock; 21 ban 
aiaiaal intereraneler poet spaea aad pot* 
aatat contest, oarticslarly iaterconaected 
pota spaca iepartiaa kydrselic coadectinlty. 
and aitk )oiats akora aidtk saoald cot 
greatly aicaad ( .1 H aad akoa* aisles* 
apselea akoa Id not ba law tfcaa f a ; 3» ba 
eoa-slaklaf. tot exasple. coatais aa 
••kydrcet e i u r i l n akick tight balk is tk* 
presence of acirt a i . , otkar rock 
ckaractaristica tkat sight lafleeac* tb* 
design or oparatioa of a repository, bat 
ordUarily aoald aot ba d«f ia l t in* are; 
deasity, aackaaical strength, 
elastoplastictty, there:! condectieity, 
solebility, pote'tlal eiei icel reactivity 
betaeea aiaaral coostiteests of tea rot̂ k «-4 
aasta coaatltaasts, aad tka aaaaitada aad 
ortaatatioa of raaldaal strasa ia tka rock. 
Sara* patraloaic typos sa«s aost l ikal f to 
•ffar aassas af rock satiaffiaa tka tkr«a 
prlaary la^alcaaaatt for a vasta rapoaitory. 
Tkaaa ara. ia aaaarai ordar of disiaisklai 
proaisa: t) salt , bad dad or (possibly! 
doaal; J) sfcala ct aadstoaa. aoa-flaalla; 1| 
9raaita aad otbar aoloctystsUiM rocks: •! 
carula aafaaorikic roeka - ekiofly aaaiaa, 
ajaattilta, aad scklst i f iadlstiactly 
folia tad: M liaartoaa. acaeaaaraoaa; *> 
taff , daaaa or aaltad; aad 1\ chalk, tftac 
aa aitaasiaa dlacaaaios of tka aaoloilc aad 
kydtolooic aattiaia to ba cossidarad ia tb* 

salactia* af a rapositary s i ta , i t is 
coacladad tkat prafarabta sitss aoali ba is 
aplaad ara ax of aodacata to stick*, caliaf. 
tactaaically atabV* sia«a> .ba 
aid-»l«istocaa-'. aitk tka rapoaitory korixaa 
taloa taa> local basa la aal of arosioa. 
Zffactiwa cootaiLaaat o( aaaodittad 
kiok-lava1 aasta for tvrsx loaaar tfcac a faa 
tkaasaad yaars aoald raaair* a ' i r tsa l ly 
•atar-fraa sttataa; oaly baddad. and possibly 
doaal. salt offars sack aa <a*iroaaaat 
aidvly. Critaria foe a repository s i t * caald 
k* ralaaad coasidatatlT i t actiatdas. 
aaclidas aitk ka l f - l i«» i ooar IMS yaars. aad 
aos-radioactiv* toxiaa vara caaoaad or 
raadarad iaxolabl*, or if tb* aiciaity o* tk* 
lasository a«r* to ba *•: coatrallad taat tk* 
aasiaaa parsissibla coacaatcatioas of tka 
parsistaatly toric coastitaaats coald ba 
ralaxad tao ocdar* a! aaaaitada fros tkos* 
appliad to pablic drizkisa a*tar. (astk| [H«j 

GEoiocT; svn stiznzoti i i r icas: THeotetick-. 
Stmts; S70UCE. CEOL'KIT; PSfOSI— »t; 
POlOirrT: ITIIKtBLIC CO«0"rTt»tIT; »I»TS: SklT 
3CTOSJTS; 5»LT I3SIS; SBUtS: 9«9$T0IES; 
a u m s : cstissis; o o t i n r t t s : sensrs: 
unstoars; Tt»rs: n i u s : icsnos wars: 
SE9I«*Ta»T »OCIS: ^«t»a»p»BIC tOCIS: STD»<H.'>«T; 
•isTES. tzrm-iatti n u i r a o i 

?ottar. • ! .» . . '-o* alaaos Sciaatific laboratory, 
lox llaaos. s i . 

•xpxriaeatal Mrsaabilny stadias at !la>atad 
Taaparatar* aad prassora of ' I raai t^ Pocks. 
U-^Ija-T; 101 pp. f ie 'a , «ay| 

Poraaability of oaartz aoos^ait* fros tk* tos 
alaaos kot'lry-rock oaotkaraal v*LX GT-2 aad 
•astarly qracit* •«£ a*jsarad aip^riaaatall; 
as a facet ioa of taaparatara aad prassara. 
Paraaability cf tk* "• I rocks fraa d«ptks of 
•Sao ft v-i f.22 ft batatas lik» aastaily 
graait* for ckaeo«s in <ff*ctiv» coaficiai 
tcassar*. as t*aperatosa is iacr*as#c. tke 
parsaafciltty of lastarly tfraait* passas 
tkroagk a s l iat t ainiaat aod tk^ î iscraas** 
aipoeaatially abov* 100 c. 300' coolia*} tb» 
paraaability slioas a paraaaont .rcraasa of ap 
to fosr tisas i ts orialaal t a l l * . Taa 
paraaakility of t'-2-','22, 00 ta* otkar kaa', 
drcps off aapoaaatislly «itk iacr*asiai 
t«*paratsra. raackiao. a aiaia^a naar lao C; 
abota IV) c, paraaability risas sloaly. rba 
GT-2-B%ao saapl* akoas aoaaabat siatlar 
bahaaior, altaoaok tk* raraaabtlity skoaa a 
aitiaaa w u 130 c. folloaad by a ratkor 
skacp risa ia paxaaability at kttkar 
taaparatara. Tkasa ckaaaas ia paraaatility 
>ltk taaparatara at* soatalat«4 to ba caasad 
by dlffaraatial tkarsal arpasc.oa. 
Taaparatara dioaqsilibrIts o< th* rr-2 ro' «a 
ia tbair prasant la srrc ar.^irof.a*&ts la 
bali*«ad to bar* c*as*<! tk* diffarancas in 
tba bahaaior bataaaa tba too aaaolas. TMs 
disaqailibriaa aay proaida a aatkod for 
dataraiaiso tk* pr»-iatrasioa aaotbarsal 
aradiast of tko Jaaas « r * i . Plo* ckasrals 
asr* otseraad la "T-2 saaplas astaa ( i 63 as 
radioactla* tiacar. Tkasa ch»a«*l-traclaj 
- f forts iadlcata tkat at loa prassara*. tlsld 
cap sport tkroaak tka reck is pt*!"»i6an> .r 
alaaa iatararaaalar ekaaaals. latraacanalar 
chaaaals aar* aot absaraad aitk tbls 
tackniaaa. (iatk)(t»f> 

paraaability; Tkaraal *>passion 
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<«*» can. 
sf tntK: m u R i n t : wets: m n m u i ; 
THBBU. t tottt tns; unoTMiT: aac 
n a s i « : soatia 22; sum JS; tucsts: m t 
ncx «s* : m o n m n s tmts : tgatTioBS; cons: 
nsosiTt; m m mkssici: I D I I I U C 
rftcrsuBc 

boiay ( M a M froa t M U i U M l aoehads foe 
treads, tve Tslidatiss parpssos laboratory 
osBociaoats o i l l bo caaaacto*. »lso tsaiooao' 
aro M M i t i m l f i o l * K O U M , larvae 
lysiaatar. ac latact com laboratory atadios. 

n t n t s ; tisTi-iocx remtcrroas: so*mo«; 
m t i n i t w i cosmcinr; anns: ttiisss; 
nnxsnes; U H U M I snexts: rota ST*PIZS 

<7f> 
ta t , » . . I . J - Sacao, B-a. Sacra, as* l .B. 
Strooatt. BattaUo-taciflc Berthas** 
ubarstorias. l ichlasi . » I : asafbrd asaiaaarls? 
M i l n n t laboratory. tiebUsd. Bh. 

Uactraa Trassrar js^tha* of Coatrollia« Ik 
Birisa adaorrttoa of t a l t i n t e a t O t a n t t at 
Coolof ic sadis. 

((L-Sa-CTM; T7 o * . | i m , Oc to sort 

Tko atsdy arotoats th* oaofalaoaa of a 
potaatioatat 1> rostralUs* tfc of soil 
aassossiaas m la aaiatslsiaa »«(•*» ia 
solstioa darisa adaocptia* ay «»ola*ie aatia. 
I t aas sacasasry to dataraiss i t tola aetBOi 
• u adoosate la ardor to ttasy adssrftj >a asd 
alaratlos of asltisalaat alasaata i a tka 
psoloaic aalla abar* thair distribatloa i s 
highly aapssdsst oa thoir orUatioa atata* Is 
orasadsator. la aloctrolysis col l capshla of 
sitbataadiaf kiafc costrlfoyal torcos as* 
•aad. * pcalialsary res tedieete* taat tha 
patoatioatat oaa capekia of ssistaisisa 
fo ( *« l . Far tka espsrisssts kaolislte, 
eoetaerilleelte, yibhaita, aai sesicalar 
basalt a m aaad. Basalt* shoo that tW 
otidatio* atato ttstr^batfoa 1 U aot eaaaoa 
•itfc t iaa aa< aaaratially a l l Fa ass presort 
as »• ( •«) . Tka data L i ica te tkat tka 
pstastioatst r i f i l l y cesttolta* Ik as sai l as 
i t eaiataisad »»(•*> is sdatioa dsrlay i ts 
adsorstios ky sell aisarala. IBBt) 

dSOIPTIO*; USILTS; »k; ClttSITC: LMMlTOBT 
i m i B : ( M i D i T t ; lovriatiudaxTt; riaionn; 
i i i n c t ; O I I M T I O S ; cataicst. rna ta rns 

<T1> 
salyea, J . r . , a. Bel, sad I . J . Saras, 
tsttalla~pacittc aottkaost lesoratoriaa, 
Sichlsad, a i . 

tataractios of (aata tsdiosscliees «ltk 
l i s : Froarss ipprosck aid Ptoarase. 

CC»r-7»mi; Scieatific laaia foe lecleor Basts 
aaesaeaeet, Scloaca IsJerlyisf tsdloactlts But* 
lassaaaeet, fo l . t , t.J, sccartky ( l a . ) , at • ! . , 
Proceediaas ef a Syaaasiaa, loatos, U , Wvoakar 
M-Sacoabac I , 1»7». yiaaaa frsss, • •« fact, I I , 
I P » . m-vt*t. s«j pp. ( t t i * 

Carrost aotkoooisflas of itsayisa 
raiiosacliaa-oaeloalc aaaia IstsraeUoas urn 
praaaataa. »»a soo< for e*ara<aca»lo 
sarptloo M'» aol/ar slarstlaa rata* la 
eroat, so as at<4tt ia aaaaraay to oataraUa 
tka aoat arrarata ootkoaa. n ptaooat taara 
axo sasy su laa laaalsoi ia eaaaaCor 
aooalliaa faraslatiaa la aroaa sack aa 
araaatsstai aeaaaaat, aaackaalcal 
iatoraetiaaa, tsrsaatrial *wt afaatie too* 
ekalss, ralistica soaw to aaa, foalotie 
stabi l i ty aaa ilaraaciao *»«at aaaiyala. 
raoco ia a laa* at ao*ptio»-aeo»rptias data 
asd tkia l i a l t a tko aaasa aadoU' 
erof lb i l i ty . soratiaa-daaarptios data i a 

02> 
•aa4«ar, t - . aad I .E. aalfcis, B.S. coototieal 
Sartor. Pastas, n. 

l ap l i aUaa of Stadias of noid lartssioas ia 
paraiaa Salato Salt, BOB aasica, to rroklaas of 
SitlBf tbo Basta Iaolatioa Pilot Plaac. 

COST-781121; Sciaatific asais far Bacloar aasta 
•BOB i la M t , Sdaaca Bsdarlyiaa Ba«ioacti»a Bast* 
•taaaaaaat, ToL t , « . j . BcCartky f U - l , at a U . 
Pte<;oodiaia of a Syapoalss. Baatoa. u , losaober 
2*-Bocosbor t . l t i a . rlasaa Prass, baa lark, si.. 
CPP. 313-3211, 5*3 pp. paraj 

This papar prasasts a soaaary of tbo data 
obtaiaad abas flaid iacssatoos ia roraiaa 
Salads salt ia cocoa ires tba ptosoaad Basta 
IsoUtiaa Pilot PUat atto (for rsUoactira 
vastas) Bar* asaeisad potroorapkicslly, aad 
s i tk sisraocopa frooxisf, haatiaa,, asd 
erajahisy ataaas. PlaU ass proaaat is tba 
saaplas stodiai raaaaa aldaly froa <0.1 to 
1.7 st * ; taa total ia aits f la id caotaat of 
tbo rock i s cortalaly aroatar. Tbo isclaaios 
f la id is act Jaat astsrstad Bad solatiaa bat 
«. aariablo aad ostroasly aaliao k i t tars 
coataiaiaf soar soocosdosaablo aasos asdor 
proaasra. Tka isclaaiosa aero is thoraal 
aradlasta asd raact faickly to asiarial 
atraas, bat daeaspitatics is astiaatad to b* 
a sera iaportast sockss.'sa of f l a i * ralaosa 
•ador tberaal loadias. .'aksa(»a*t aoaaeeat of 
tba ralosaod flaids is tot eossidarad. Too 
aasy faetora appoar ta tit iossly affact tka 
rata of astoosot of isclssioaa to porait 
aaafal tbaoratical aadoliM • ' tka offsets of 
tba tkoraal lasdiaf of a csaiator at tkis 
t iao — aack as: cospsaitiea of tko briso; 
isclssioa s u a : sapor/lifsld ra t io ; 
aaacosdaaaabla ass proaaare: arootk dafacta 
aad solid laclsaiaaa; aroatk-iadaeod or lator 
tactoaicallr or tkarsslly isdscsd s t n i s is 
tbo boat e . u l ; ask last taaparatsra; 
taaaarstsro frsdiaat; arsis s irs; astsro, 
aldtk, asd costiaaity of arsis ooaadarisa; 
posaibility of eraaaic f i lss so bossdtrioa 
diarsptiaa cestisaity; sad sarfaca toasios 
forcas at tss babbla/liaaid iatarfaca. l iakt 
canclaaioaa sra l iatad. (Istk) (SO) 

Tkirtoos pkoto«-apka of f la id laclaaiosa aro 
proaMod U toa fiaaraa. 

BdlfCS, SiPIOiCTiri; BsffS BUWS1L; B1STI 
sTotssi; u w u t o n sttntSi ixpnntBTS; 
C W R U nernrrM: pfisicii raomrxts,- awts; 
COWS; asTBMS; TlaPBIlTBil; rSSSSStt trrtCTS; 
STttSS; TasaBkl ISOPCITIBS; sTJ*t tttBtSi SsiT 
NPOSTTS; TUI9 XBOnSlOIS; stcSttlTlTTOa; 
ooiecTC roMiTiow 

<TJ> 
Sssdia uboratorlas, *lka«aar«aa. Ml. 

esolooiesl Ckaraetarisatisa kapact, Baau 

f, 



c n u a i i n MtsKii uncts 
<73> 

<73> COST. 
I w l » t t JJ pi lot Pleat i m t l Site, SMtaaastera 
•a* aaatca. special Srealee of s u a * laclatioe 
tUm. Mae* m m aecka. 

SIBa-TaVisec- taalaaical Cbetacterlsatlaa 
•apart, •eat*> leolatlea f i l e t Meat ( I t n i Si te, 
^eatkoaatats Bee Basic*, » • • - Posara. at eX. 
l i t e . | , * a l . 2. Ca- t . CP*> t -» - »-#S|. CM 
n M i m . aecaaeatt 

Creep lata; CaBBceaBleesl Baa* Valbdty; 
Beaatlty; Tkereel Ceelactlefcy; •eslatlairT: 

Ca 137: Sc PS; I M l ; re * * - » I IS ; Ca 1 * * : la 
«2s «a 153; Ba MS; la » 3 ( Ca 2*Bs ta 23a 

Special axel las am kaiat teasel, I el to a l l ia 
aaalaatlea aC taa a i w alta Cat iaatatlaa of 
raUeectiee eeetea. Becta free tee a i ta kee* 
kaa* tested la « kceel areas? i n 
sstxAssrepaa. |2) physical properties 
W—slty, aaiatara castas*, taelst lv l tyt . {31 

~ sical properties sjaaal-atatic as* 
aal | « | rattaaarHaa 

fkysical neponloa reacaeestatlae 
" l a tee BUT ksriisss ata 
eaet aeaalty 2.1B eyas ea; 

pstaalty aVSS C m * * a . « - * , M I : aoia 
U 3 W C *VB a t * trsaea 0-1.0 atSI : 
reeist l r i ty SB, »•• ata-aaaaca fraese 
*M«-230,**B1; ass peraeatllity ~ 
J.0S X 10|>-e) eercy: reorroaalna sat* 
velocity 0.5 ka/Bee fraa«* a.02-0.02); 
thecaal c**aecti»ity S.1S • / «« . aaasl-aUtlc 

strasftk. aacaat aeaelsB, pciacipla etraia 
r a t i * , etcale at Cellar* aer earless 
eoafiaiae sresserea, teealle atxaagtk. sal 
l a i t l a l y l e l l atraaav taaalta aaelyxe*' * ' 
•ata ial icate teat a n * sal t eay aaeere* set* 
traaataat see ataat; stats cxeep-
' teeeyetate creep zwtac appear to raae* troa 
tOfBVMl to »<*-T| /aac. traaataat creep 
caaalta iaUcete taat tssBsrater* kas taa 
exeetest affecte aa creep rata, a ssrsey of 
taa potaatial of oaoloolcsl eel la (roe taa 
aicialty of tke PlPf aita ia seataaaat see 
sexico for retsreatiee of reAloeeclUe 
alaratioa via aa efseoes carrier baa baaa 
coaalata*. Solatia* aiaolaata repzeseatiae 
aatar ia aaail iariaa ei tk potaek aiaerels or 
balita xesss aa* a typical «seeae*ater vara 
splkel * l tk reliesecliee* a as coatecta* aitk 
eeoloeicel eseplea to oktaia serstioa 
coatf teleets ( I * ' a ) . tka easple* aara takaa 
fraa potsstisl easifere ate** as* kaloe tka 
repository horiseea aa* fxss koiiaa *a l t 
aaaoaits i a tka raaaaitort kariroaa. Tka 
aaclUaa choaaa foe ctaaj laclaso* Ca 13'*, St 
•S, I 131, Tc •*> Sk 12$, Co 1*», ta 192, So 
IS3, la 1M, la 243, Ca 2W, aa« fa 23S. la 
aria* solatiora, tc aaa I aara aot 
aioaificaatly aaaorbaa by aay of tka aiaarals 
aal ca aaa Sr akoaaa aiaiaal alaoratioa (M>* 
laaa tkaa I I . tka Uatkaaida aal actiaila 
U ' a aara tyaically axaatac tkaa 10|S»3| aal 
la aal Sk H*s aariol la tka raafa li to oaor 
10|t»l) . la tka aroaaaaatar alaalaat, te aal 
t skoaal taa H M takatrior. kat tka H ' u of 
tka otkar aaclllaa aara aaaarally kifkar. 
Soaa i a i t t a l aaraaatric ataliaa iaaolviaa »«, 
trace otaaaic ceaatltaaata la tke sieelaat 
aolatioaa, aal ralioaaclila coacuattatieaa 
aara carried oat. •lffaraacaa ia tat 
oaaacval H ' a eaa raaalt troa aarylK * * • » ' 
aara of tfceee aolatioa aataaatara. fke ntt 
• i t a racks, lsclaliaa rock salt , skoa aa 
af f la i t r for ralioaaelUa aoretioa. l a r j 
aaall talaas of M (loaa tkaa 1) are 
affect i n is reterllea aoeaaeat of 
nlieascUees la oroaalaa tare. Ilatk) ( U l i 

fee also Map 7e-0297, tatoractioa of 
•elloaeclMa* aitfc eeeaelia isaocUtal a l tk tka 
last* ts4Utioa f i l e t H a r t mint s i te is foa 
assies, sareessility, tk> aal esfllaetlrlty, aal 
(ttess-etrai* ylots ssl tskias of reck 
aroesrtles >4 ralioaaclila l istrikatioa 
ceefficleata are iaclalel at tke oal of tko 
e tartar. 

> a m ; BBISBS: uaiosacLlMS: 
coarvBEzkaT: tocss: wiummn surs; 

s u m ; ronsa; ignms; SIT* ssuerm: s m 
IfttaaJlPS; Salt aajOSPS; fBTSICM, ?a«fs»lllSt 
taaaaal tMsajBTXlS; BBsSTTlr saajostrT; 

IWTt; taaaaal COsaecrlTITI; 

Oa> 
SaaUa ubarataciaa. klkaajaaceaa, sm. 

aealeelcal Caaractaclxatiaa kaport, aaatc 
Xaalatiaa Pilot Heat |sn>a} Sit«. Soatkaa stara 
•as Sasico. Caackaa tatty. 

S M B - 7 B - I S 9 * ; eaaleslcal ckaractarfaatias 
saasct, aaate laalatioa pilat rlaat f t u r i s i ts , 
Saataaaatara Boo m i c e , S . I . teaaca, at a l . 
I H s . 1 . f o l . 2 , Ck. 1 , |»a. T- l - 1-W«|, * H 
pp. ( i m , Bacaakari 

Tela caastoc saaaarixes tka fial iaas of 
aeockeaical isaestiestlcss of taa aaapodtaa 
aal asaaciatal aoa-a*apcritoa of tka Selaaar* 
•esia ia tka aicisity of tka proposal ST»f 
a l to . Tka sost ceesas aisaral ia tka secaiaa 
lockaaal Salalo roraatiaa, skick is proposal 
far raansta aaplacsaaat, is kal l te, aasaa of 
aalck caataiss aiaor aaaaats of aakyarite, 
sal traces of trioctakeeral clays aal 
l e t r i t a l aiaatala. Barker bels of aakyorite 
asl polykalita occar locally at i a t e m l s af 
a fas teas of eaters ia tk* SaUle roraacloa. 
Local sccaaalatioaa of lotassiaa asl 
aaasasiaa aalfatas accat ia tke aciatt aotaak 
loaa ia tke eeper Salalo. Petroarapkic 
tostsraa, osockraaoloay, aal tke yreseaca of 
aiaerala skick are tot frieary praclpitataa 
of seaaator, sack as sylsit* sal oolrkalita, 
ial icate tkat sack af taa aaaporita stctioa 
last aaleraast racrratallitatioa aora tfcaa 
200 ai l l ioa years aeo, akortly after peraiaa 
leooaitias. Tke trace clay alatral fraetioa 
kas eff iciaatly aatraapal aal kai l raliooaaic 
Sr siace tke teraiaa. Tke aejeeos* aolatioaa 
iaaolael la tkla recryatalllsatioa aara act 
ir coaaeaic**.ioa altk f l a i l s ostsile tk* 
e<ssortlte seetios. folst i les prssaatly 
occar ia tke saasoritss as 
cfcealcally-caaaiael aatar of eryatalUsatloa, 
kylroiyl 9xeapa boaal ia skoot al l ieatea, 
saert - l i ra l soaps exposal ia eiaes, aal ** 
pkyaically aatrapeal later- aal 
iatraccyataUise f l a i l iaclaaioas. le lat i la 
rscoaary fros kalits kaatad to (SO c 
typically aeoeats to less tkaa a.S at! lakoat 
t .5 TO*S|. xa al l i t ioa to aatar, traces of 
12, C02, aal coataaiaaats fros tke coriaa 
oporatioa are recovered f roa eakaarface 
atasorita cocas, tka ( l » l l iaclaaioas appatr 
to ka*e keea aatrappel at J0-»5 c, aal 
coatais BaCl, 10012, aal alaor aaeeats of 
otker solatee; tkoaa set affected by 
roccystallisatiSB kaae aet soaol is tks 
aaMeat osotkerssl srslieat siace t ie 
reralaa. Isolate! pockets of aaaoosa 
soiatioea aoa foaal ia tke eseaorites kava to 
aeockastcal relatioaakii to ssrfaes-lsrivel 
aateoric astota or to aroaalaatars akaae aal 
fcolos tke essporitesi asitkor lo they 
resxeseat easaorlte sotkar liaaete. Tkey 
prosskiy are relics of tks pest-leposltioaal 
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<7«> COST. 
racrystal l ixatica vklch tcot place • « 200 
Bill ion years ago, at (kick t i e * they say 
have inherited their geocbaeically dist iact 
aalata assMblages and stable isotope 
coapasitioas. Stable isotope and s o l i t i 
content stadias of Beteor lo l ly -der ived 
groaBdeatecs aast c f tk« BIPP s i t * aad 
peripheral to tke Oelavar* Basin indicate 
tkat s i s p l * aptate of solatas froa cocks eitk 
•kick they have coee in ccatact did aot a l tar 
their aataocic isotope rat ios . The*, aatacs 
participatiag i a active d i sso lat ioa of s a l t , 
•kick kas aot occsrrad ia tke Salado 
roraatioa at tka IIP* s i t s , coald b* readily 
idet t i f i ed by taaic oaochcBistry. n t origin 
aad ag* of aa artesian bciae pockat i s tka 
Grstlle recaatiea aoctkaast of tke aipp s i t e 
aas evaleatad by a ecanlat isotope 
disagail ibciaa aodel. I t sas coaclsdad tkat 
tk is accaaalatica (•acoaateced la bocekole 
ESDI So. 6) kas so connection s i t k aay otkec 
knosn groandsaters, and kss bees la i t s 
pcesaat eaviroaaert foe at least 080,000 
years, (hath) (Ik*) 

Photographs, charts , aad extensive tables of 
data are iaclated at tke aad of tke ckaptec. 

CroCBUISTfT; IIPP; SITE tlllDlTIOl; ETaPOIITES; 
a i l lTt ; POI.TBU.ITZ: St MITE; CUTS; hBBTDHTE; 
tOTaSt; S01MTE5; CIMID MTU; BUSES; ICE 
BITEBIIMTIOI; UBCIITOBT ST0DIE5 

<75> 
Science kpplicnttoas, l a c , cat l i d o * , Tl; 
pacsoss Bcisckecfcoff Qeade acd Dosgles, l a c . 
Be* lock, I t . 

feckaical Seaport for Senecic xaviconaental 
Ispact StatessBt: ladioactiv* Baste Isolation 
ia Geologic Tocsatioss. Vol see 19 - Tketasl 
analyses. 

T/OII/TI-38/19; 2*0 pp. (1978. »pril> 

Tkis solas* d iscssses tbe t U r e a l ispacts of 
isolated high-level and scent f a e l m U l in 
geologic focsatloBS. t detailed t c e i i i t of 
tee setkodologi** SBployed i s given as s e l l 
as selected ress l t* of tk« analyaee. tke 
aaalyaes reported r e m i t fcoa tbree different 
•aste types fros a l taraat i s* l i t f ee l cycles: 
reprocessed saste resett ing fros orsnlia and 
platos iss recycle {Total Bscycl* or Cycle I ) : 
spent aareproceaeeA reactcr f a . l (SVtr or 
Cycle I I I ; aad reprocessed vast* resetting 
fros tke recycle of sraaiscs onl* (0-oaly 
lecycle or Cycle I I I ) . » s i s a l e - l e v e l 
repository for tkes* sastss i s assaaei to l i e 
approilaately 2000 f t bale* tke mrfac* i s a 
geologic forsatlos of one of s erers l g*n*rlc 
types; dosed or bedded s a l t ; granite 
(crysta l l ine) ; sksl* (argil laccoas); or 
basalt (volcanic). Tb* t asperate re f ield* 
r e s s l t i s f fros eeplaceaest of these m u i 
s i l l base conseqaences i s three regioek', (1) 
tk* near-field region enecspessiny tke 
storage rooss sad p i l l a r s betseen the storage 
rooss; (21 tk* **ry-**ar-field, sklck 
iacled** tb* i s s e s i a t * vicinity and tbe 
interior of tk* saste canisters; aad (3) tke 
far - f i e ld , tkat i s , at distances seek resoved 
fro* tk* sosrees . Tn* safer l a t e s t of tksse 
s t sd ies i s t o detersine tb* tk*r**l loading 
l i s l t s based span cr i t er ia lap**** ia tb* 
a**r-flaid, v*ry-a*ar-fl*ld, sad far-f ield 
tones, fa i l sal a n a l loading* ( i f / a c r e ) , for 
a n aad epeat fael (S-rr r*trl*vabilty | aad 
for spent fs* l (25-yr ra tr lavabi l l ty ) , >a**d 
oa near-field tbaraoaaekanleal s t r e s s s tsdies 

ere: sa l t - 130 aad J6: gcaaite • 1*0 aad 
80: skale « 110 aad 55; aad basalt - 1*0 aad 
80. •axiaas canister leadings (IB/can), 
based oa very-nonr-field stadias are: based 
3B H a l t i n g canister tesperataces foe 
v i t r i f i e d aast* ia s a l t , 1.2; ia graaite . 
1.7; in xkale , 1.2; ia basalt , 1.3; for 
calcined sas te la s a l t , 2-«: la granite , 1.6; 
in skale , 1 .1; ia basa l t . 1.1; based oa 
l i a i t i a e east* teap*rataces foe v i t r i f i ed 
sas te in s a l t . J-S: ia gcaal te , 2 .3 ; in 
shale , l . S ; i n basalt . 1.1; foe calcined 
aaste i s s a l t . 2.*.; in granite , 1.0-. i n 
ska le , 1.5; aad i s basa l t . UT. P lots of 
teeperatere versa* t in* a t varloaa depths 
bs los tee ssrfac* keve teen generated froa 
the far f i e ld analyse*. Tb* concept o f 
raaoviag aeat fro* tke ceposito' - by seaaa of 
venti lat ion *a* investigated i n L I U U M to 
the 25-yr retcievabl* option. Tke analysis 
indicate* tkat fee* coavectiv* heat transfer 
• i l l 1* sa f t l c i ea t t o roaeve v i r t s a l l y a l l 
tk* heat generated by tb* caainters t o tae 
storage coos a ir «tr*a* e i t b i a a period of 2 
years after **plac**aat. Tk* - ea t i l a t i oa 
r*g*ic*a to pr*v*at rooa c lossr* over the 
25-yr r*tri*vabl* period *as a l so 
invest igated. The f e a s i b i l i t y of the coacept 
deposes heavily oa tk* a b i l i t y of tk* 
veBti lat iag a i r straaa to absorn six**bl* 
portions of tn* g***r*t«d beat vitk**t tk* 
reg*ire**nt of inocdinnt* gvaatlt i** of 
vent i la t ioa . t sa lys i* ha* s k o n tkat 
s s f f i c i e a t gaaat i t i e s of k**t can b* r**ov*i 
« i t b air f l o* v e l o c i t i e s tkat are hardly 
perceivable, aad vitfcoat tke aeed for 
specia l ly designed caa is tec slaevas t o 
f a c i U t a t e ksnt f l o* . | l*th) (trt) 

k sappleaeat eat i t 1*4 l e f iaed Convectiv* (eat 
Baaoval laport", by Pcrsoaa, aciackarboff, Saada 
and ooaglas. I n c . , i s inclanea In tke abstract . 

Theraal load 

TBEOtfTICIL STOPIES; TREtBBL PWPttTtES; SPMT 
POttS; BISTES, 8ICI-LETEL; SIOIiEt, SEOIOCIC; 
CsUITES; SEkltS; UShtTS; JUT BtfOMTS; WIT 
BOIES; I3BEO0S 10CKS; StDIRBTlIT COCKS; TRtlbL 
1010; TEimtTmE; BtlT SOOtCIS; l a l f TtklSTEt; 
TEITIUTIOI; DESISB 

<T«> 
Saitk, 0 . 0 . , Oak Bidg* 1-12 Plant, oak t ide* , 
Tl. 

Tkarsopkysical ipsrt i** of Cosasasg* Shale. 

T-2181; 27 pp. (1078, bscaafcer ») 

TWrso-pkysical property a*a*ar*a*ata of l i s * 
Cosasaaga seal* cocas r*pc*s**tatis* of 
•aatara i l l i t i c shale fsaad aader tke Oak 
t idg* reswrvatio* v*r* d*t*rain*d at 
tsspsratares b*ts**n 291 sad <73 U kstkods 
of specimen fabrication for different t e s t s 
ser* avalaatad. Tk*raal-condsctivlty aad 
tk*r*al-*ipaacioa data sac* foaad t o b* 
•epandeat on tbe s t r sc t sre aad oriaatatioa of 
tk* iadlvidsal i M c i s n i , thacaal 
c sadcc t lv l t ia s raag*d hat**** 2.1 aad 1.0 
I / * - * »ltk a saa l l n*g*Uv* t**p*r*tar* 
dependeac*. Tk*raal •xpa**lan* vere batsee* 
2 aad i z 10{(-3) or*r tk* u i n s r a t i x * rang* 
for the groop. Beat capjeity vari*d s i t b tk* 
CMpasitloa. (latkl (Ml) 

haotoaxspk* aid pkotoBicroarsph* of «**t*4 
s a t a r i s l s sea givsa. 

Tk*raal Cosdoetlvitf; Theraal txpaaalos; l a s t 



cipncai H B MTSICIL tappers 
<7»> 

<7«> co^r. 
capacity 
sirt sntcxiOT: umuiotT swans-, n a m 
fiorttrtts; S U B ; m u i congctztin: 
i m u t Eiptastos; i m m : m s n i u m ; 
i n n o i n o m n c s ; RUT c tncm 

<»7> 
Saytk, J . t . , P.a_ C m * . aad P.Pv Ea l leck . Los 
alaaos S c i a a t i f i c labora tory , * • » klneee:. »»-

I s E v n l M t i e n of t W S t o r a * * e f Badioact iv* 
Vasts a U k i a S i l i c i c P r r e c l a r t l c l acks . 

CCar-7»1121; Scieece BadeclTiaa l a d l o e c t i v e 
Paste l u q n n t , Hecaadiaaa «C a Syaposiaa, 
• a s t e a , • » . naveaber 2*-Dac*asar 1 , 1*78, (p . 
I « > . n pp. |197al 

Tke eccerxer--a* and tka k Ideo log ica l , 
t k e r s a l , aackaaica l , aad t iaeca lop ica l 
propecties o f s i l i c i c pprec las t ic rocks 
( t a f f ) I R coopered a i t k tfcose of s a l t , 
area i t e , a k a l e , as* basa l t , c r e t t 
tnie*»es*eaf t a f f sccat a t t k a l e n d * Cast 
S i t * . Tka average p e r e e a t i l i t y for 
x e o l i t i x e d t a f f s i s « I l C | t - « | darcys aad 
foe c lapa t t a f f s i s * I 10( I -«J darcys. Sack 
p e c e e a k i l i t i e s caapaca f a (scab I T a i t k etkec 
cock t y p e * , a lea deas i ty t a f f kas a 
eoaaakat loaas coedact iv i ty tkaa skala a t 20 
C, a k l l a a voided t a f f apRoeckas t k a t of 
g rae i te C3.0 a / a k | . r e r t i l l x e d t a f f s a t * 
aaparior t o otker cock types 4 a * to very kigk 
sorpt ive a b i l i t i e s , l i a i t g bedded t a f f i s 
coeperakle t a s a l t . Daa to t k s i c o v e r a l l 
c h a r a c t e r i s t i c s , t a f f s , s a l t s , g r a a i t e s , 
aka las , aad basal ts skoald ka considered foe 
a k i g k - l e v e l cadsast* reposi tory . (IDT) 

Tkis papat aas pcasaatad a t tke coaferanc* bat 
«a< aot pakl isked i s t k a Proceedings. 

f a r a a a b i l i t p 

t l f f S ; T l t t M t P t O P t K K S ; SM.TS; C U I l T t S - , 
S I U I I ; MSM.TS; ZrOLITES; •IDrOLOCT; CEO10CT; 
I I I C I t U H T : P t t d U I U t t T ; DEISRT; 5 0 I P T I 0 I ; 
IfPOSITOIT; I kSTtS , * I sa>LETH; POCKS 

<7i> 
Spitsya, 7 . 1 . , T .D . Pelskovs, S.k. Kabekcki, aad 
1 . 1 . I i l n l t i i , l a a t i t a t * o f Pkysicsl Ckeaist ry , 
tcaseay of Sciaacas of t k * OSM, soacoa, O J S I . 

I c f l a e e c * of Padiatlos oa tka Systea L igaid 
Radioactive Pastas - geologic Poraatloa. 

CCPr-7»1l21; S c i e n t i f i c Pes! a foe faclaac laa te 
•eaageaeet, Sciaaca Psderlyisg Radioactive Pasta 
flaaageeaat. P e l . 1 , C .J . fcCsrtky ( E d . ) , o t a l . , 
froceediage cf a Syeposiaa, faatoa, M , loveebet 
3t-»eceeb*r 1 , 1 * 7 1 , please fees* , las f o r k , I T , 
ipp. 2 W - 2 5 S ) , S M pp. |1V>») 

la tcodact io* o f l l a a i d radioact ive aastas 
into aaap geologic s t r a t a r a s e I t s l a a aaabar 
of p fcT«ica l -e*aa ic t l processes-. 
p r a c l p i t a t i o a , d i s e o l e t l o i , eoapla i 
f o r e s t l e o , sorp t ion , a t e . factors t k a t 
la f leeace t k * vaeta-rock systaa a t * 
r a d i o a c t i v i t y (e»lck leada to r a d i o l y s i s aad 
kaat genera t ion ) , ckaa ica l coaposltloa of 
vas t * , aad vaeta-rock i a ts rac t ione *ad«r 
r a d i a t i o a aad pteeeare a t daptk. Tka araa 
accepted by tka ia jected aaat* aad changes la 

t k a aa ta r * o f t k * l igaLd pkaa* dapaad 
p r i a a r i l y oa rad io lya is procassas i s t k * 
katarapaaaaas aystaa of l l a a i d aaata-gaelegic 
a a t e r i a l ocenrring at e levated teaperatares 
Bad pcassacas. Experlaeats t k a t s i a a l a t e 
a c t a a l coadi t ioas of t * a p * r a t a r a , pcasaara, 
aad kigk r a d i a t i o n leve ls oa t k i s systaa kave 
baaa pacforaard. aass l ts i t * prasaatad for 
r ' . a i o l y t i c fas focaat ioa (sack as kydrosaa, 

arkoa d iox ida , aad a i t raaaa l aad foe ckaaaas 
l a t H * U f a id pkaa* aad aorptioa capacity o f 
kost cock, a i a a c a l a . I t i s saaaa t k a t t h * 
taapaxatac* i a c a a a a l a tka oaoloaic s tcata 
s i a a i f i c a a t l y aakaacas saat* dacoapositioa 
pcocassas, pcaaatas sorption o f 
cad ioaac l idaa , aad daceaasas t k * a o k i l i t y o f 
tfca aasta i a tka focaa t ioa . s i r k iads or 
fcoaps of aspaeisaats aea dasccikad: a l aa 
axpaciaaat o» cad io lys is k l a * t i c s * f a i t c i c 
ac id a t d i f fweaat dos* poaars aad i r r a d i a t i o n 
taaparatacas; fc) aapaciaaats i a akick aqaaooa 
so laUaas o f sadiaa a i t l a ta aad a i t r i c acid 
aafa •zposad to a caap* af tcaparataeas aad 
pcassaras a i t k aad o i tkeat t k * add i t ion of 
c a c t a i a a a t a l a ; c l aa aspaeiaaat akaaiaa ka« 
tkc a a a a t i t p aad .k iaa t ics o f a a t a I ion 
p r e c i p i t a t i o n dapaad on aaay f a c t o r s , 
iacladiaa. taspara tara , tka i a i t i a l ac id 
concent ra t ion . W a t l a a t i n * . « t c . ; d | s * v * r a l 
sxpaciaaats t o explere' sasta-kast cock 
i a t a c a c t i s a s at a laaa tcd t *ap*ratacas and 
prassaras; * | aa aapar iaaat i n afcick 
carboaata boat a a t e r i a l i a contact a i t k 
l i a a i d sas t * aas ic rad ia tad t o sko* tke 
k i a a t i c s o f a i t rogaa aad kydroeaa a ro la t ion 
aad'osyaaa coasaaptioa; aad f ) • i p c r l a e o t i on 
t k * i a f l aeace of cad ia t ioa oa aiaacals and 
t k a i r snept iea e n p a c i t i a s , akick incladad 
i a a a s t i a a t i o a of iccadiatad a iaacals by I -cay 
and i n f r a - r e d space.roe*try. (ketk) (DCa) 

Tkis paper i s la roe ly concerned e i t k pkysical 
ckea is t ry experiaents oa l i a a i d rad ioact ive 
aaate-rock i n t e r a c t i o n s . Tao f iaaces present 
data oa r a d i o l y s i s k i n a t i c a of n i t r i c acid at 
d i f f e r e n t dose poaec aad i e r a d i a t i o n 
teap*cateces, aad aitcoaan sad oxvoen 
coaaaaptioa dar ing tb«raoradio lys la o f a 
" v » s t * - s t r a t a * s y s t * s . 

JB; Taapaeatae* 

•ISTE STOUCE; SISTE DISPOSUL; PISTES, 
MKOICT ITE; fllSTES, L lOOIt ; IISTE'tOCE 
IPTEIkCTTOPS; STOItCS, CEOtOSIC; HOST fOCKS; 
CEOtOCIC STfATk; StOtOCIC POSHtTIO'S; 
MHOLTSIS; DECtT K k T ; EI fEt I1»»T5; 
TEiPEIkTGEE; PIESSDPE ErTECTS; (kSHTIOP 
ErTECTS; PIDIOkCTITE DECtT; CUtl lCti . PtOPSITIES; 
PETSICkL PIOPEtTIES; CEERISTIT; L»»0»»TOIT 
STIDIES; UrTBOOS; 1IPEE1LS; C i M I C l L 
C01P0SITI0»; PIECIPITkTIOa, CPMICtL; CORPUtES; 
I0 I IC PPOCESSES; XIPETICS; ««SES; SOSPTIOf 

<7a> 
Staaact, D . » . , V .S . e *o loo ica l Sacrey, Scaneh o f 
txpar iaanta l eaockaslstry aad Mnacaloay, 
taa toa , 7k. 

Onited States Geological ssrvey stadies of 
Pk ja ica l -Ckeaica l ra la t ionskips i n Sa l t 
tepos i tor ias . 

t / 0» I /S0a -77 /1»J6« ; COPf-770Ta«; l aa te - lock 
l a t a r s e t l o i s , ftocaadinaa cf tke ( a t i o s a l Past* 
Tereiaal storao* rroocaa Ccnfacaaca, Oa t fe ra i ty 
Park, »k , Jaly * - 7 , 1977, (pp. n-f), n 
pp. (1977, kgoast 20) 

Tka aaoant and physical pcopartlas of bciaa 
tka t can occac in a a l t capoe l todes at 
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<n> C O R . 
elevated teaperetares aad presssres edjaceet 
to •este-keariag cae i s ter* " i l l save 
coaalderetle i s tac t oa the streagtk aad 
s t a b i l i t y of tke repository. Bciaa " i l l fora 
readily fcoa B2o absorbed oa ser faces, 
e i f fes ioa aloaf gesis beesderies, ooveaoBt of 
field iac les ioea , dekydxatioa of kydroes 
ataarala sack aa gypssa, ro lykal i te , or 
c lays , or evea fcoa leakage tkroagk fa i led 
shaft opeaiags. Ika teaparatare-pcassare 
diagraa foe »acl-B20 <l«scribaa tk« l i s i t s foe 
coexist iag so l id - l i ga id -ges assaablsges ia 
sa l t reposi tor ies . Xsoberlc T-t «1agrees 
s k « coBpositioaal d e t a i l s at presaeres bale* 
end above tee c r i t i c a l poiat Caboat *«0 CJ. 
M-Utioa of coaroaeets casaas skriakaaa of 
tka solid-l igoid-vapor loop oa tkas* 
dlagraas; eea i l ibr lea i s et ta lsea rapidly, 
large fraasiaf poiat depressieos accar. aed 
tka beeedery • ' ««* l i g e i * f ie ld s k i f t s 
aarketly. Tkis akift i s tolas teteralaed. foe 
tko sys tes BaCl-CoS0*-B2o aa* for tka pkasa 
velaae ia tka systes 
MCl-ICl-BgCl2-CsC12-faSO*-120 taat i s i s 
age i l lkr ios ai tk sol id BaCl aad CaSOO (or 
iatarvealag roapoaadsl. I l l of tka physical 
propartias of tka ease l s* feslk briaes s i l l ba 
aaasared, or eedeced froa a correspoadiag 
stata ataaaast aad proportias of tka systas 
BaCl-120. Decease aggregates of s o l i d s ara 
secksBlcally aaakoaai by i a t e r s t i t i a l l i g e l d , 
deterBlaatloa of eechaaical propartias of 
triaa-baariaa aggregates i s seeded. 1 
eel ir*e of 1/3 by eeigfct cf kciae, aaa 
probably aack l a s s , s i l l destroy rock 
strssgtk. laace . pkysical ckaaical fata "111 
se t l i a i t s t o paraissibla 120 accass a t 
specified tesrereteres , a s s i s t la tba desigs 
of c r i t i c a l saasarasaats cf aacfcaaical 
straaatk, as* a i l l aaabla taa volsae aaa 
etkar propartias of briaa* generated by tkt 
access of 120 t c ba deters ! aed. (lath) f i l l ) 

Oaly tka abstract i s provided. 

w a r s ; s i M Deposits; irrosrrotT; STOMCI, 
CIOMCIC; Tina>L f t o r n T i i s ; rtrssorr trrccrs; 
V1TSICU. MOVrjTIII; STl t lSt t , IKIUICiL; 
lltOtlTOIT STOOICS; TIEOICTiaL STOOIE*: 
t t i r o m t s ; n s T i - t o c i m n t c t i o i s 

<SU> 
Staaart, P.P. , aad I . e . Pottar, J r . , O.S. 
Geological Sartay, l ea tos , »»; O.S. Geological 
Ssrvey, Realc Park, CI. 
•ppUcatio* of Pkysical Chesistry of Plaids i s 
lock Salt at tteveted Tasparatara aad Prassara 
to topositot ias for ladloactive laa ta . 

C0fr-1«112t; s c l a a t i f i c Oasis for l a c i e s t Baste 
•aaagsaeet, s d e a c e oaderlylag fadiaactive fast* 
laaegeeeet, f o l . 1, e .J . BcCertky ( t d . | , at a l . , 
Proceedlags of a Syepoaisa, toetoa, M , loveeber 
2f-Deceeber 1, 197i. PIOBBB Press, lea fork, IT, 
IPP. W - 3 1 1 ) , 5*3 pp. |W»») 

Salt deposits o s u l l y kava less tkaa If 120 
• i tkin tka s a l t esse, ( s tar say ocear i s 
flaid eosclasioas as blttara asd as briaa 
cosposed of Ca a*J «g chlorides , t s t e r s i l l 
also be preseat i s sock kydroas s i s e r a l s aa 
polykal i te , c a r a a l l i t e , tockykydrlte, 
b l sekof i te , gypeas, or kyacess s i l i c a t e 
aiaartlP, Tkis f ie ld e larates •kea 
aaekaalcal s t r e s s i s iepsssd, sack as skea a 
repositoty pertarbs a s a l t deposit 
seckaaically, tkeraal ly , sad ekeaieal ly . Tke 
flaid released cosld access lata gear tke 
mete ssrier i t s t best l e s s recoverable aad 

a t aocst a i fkt coaproai;* tka repository aad 
i t s s e a l s , t o batter desioa waste 
reposi tories tke salt-kriaa-aasta caais ter 
pkysical ckeaistry Bast be aaderstood. Tka 
vapor pressor* at repository teaperatate of 
Cad 2 or BeC12 k i t t e n s i s l e s s tkaa 
l i t k o s t a t i c pressors so ao ess pkasa i s 
expected. l oee ter , corcoeiem a i l l ke swrere 
ia tke preaeaea of sack b i t teras . klso tke 
aeckaaical streaetk of s a l t foraatioas i s 
raeecad abea bi t tecas are pr -»»t. lore data 
are kelap obtaiaed ia laboratory aad f i e l d 
experiaeats . (I3f| 

BUIES; CIEBIC1L PtO'EtTIES: COSTtllMS: 
COSOSIOt; PUIS HeCIMXCS; ailElaLS; PRSBCkl, 
PtOPEsTIfS; lePOStTOST; IOCS IKIMtCS; 
SsSTt-5001 ISTniCTIOlS; SILT BIPOSttS; I I B U l 
ctoprm-rlis 

<81> 
Seyler , I.J., • . * . t la f fky , aa* ^.S. levy , 
•reokfcavea ( a t i o a a l lakoratocy, aptoa, I I . 

•adiatioa Pasaea Stadies oa Pataral aaf 
syataet lc tock s a l t for Paste Hsposal 
Ippl icat ioas . 

C0«T-1«1121; S c i e a U f i c (aa i s for saclear t a s t e 
•aaaeeaeat, sc ieace tederlyiBe ladioactiae Pests 
•eaaeeseat. Pel . 1, S.J. icCartky ( H . | , e t a l . , 
Proceediaes of a Syapoaisa, Bostos, U , BoaeBker 
2P-»aceaper 1 , l»7s . Plesss Press, Be* Terk, IT, 
(pp. » « - 3 M | , 5*3 pp.(t*T«) 

appreciable radiatioa dasaea i » to ba 
expected i a tk* rock sa l t adjaceat to 
radioactiae saste disposal caa i s t srs la s a l t 
deposits . IB sa f f i c i ea t coaceatratioas, tka 
defects forsad a i l l aodif y tLe pkysical aad 
ckeaical properties of tke rock s a l t . Defect 
forsetloa ia aataral rock sa l t i s s i a i l s r bat 
t o t idaatical to defect foraatioa ia 
ayatketic f e c i , txperiseatal s tadies of 
radiatioa daaaoe sere daae asiaa optical 
absorpties aeasaraaeats oa saaples k:14 a t 
coBtrolled teBperatere, * arise aad after l .S 
• •» elactroa lrradiatioa. lateral rock s a l t 
aad syat se t i c PaCl develop aaprtive ios 
defecta (T ceaters) vkei Irradiated beteeea 
20 aad 300 C. lotfc fora kigk coacaatratiOBS 
of sodlas s e t e l co l lo id part ic les aksa 
irradiated la tke 125 t c 200 C ragioa. I» 
syatketic Bad sariBes colloid foraatioa 
occars i s tba ISO t o 110 C rasee. I s botk 
BBtoxials tke f 'coater sataratioa l e v e l s vary 
• i t k teaperatsre aad dose rate bet are 
resarkably ladepatdeat cf plast ic deforsatiOB 
or geological o r i g i s . Used as carreat la ta , 
i t i s est ieated teat tbe exposeres expected 
fro* kigk-level vasts disposal caateters v l l l 
cease 0.01 to 0.1 so le percest of tke sod l i s 
i* tke sarroBBdlag reck s a l t t o be coaverted 
to sodlss sa ta l co l lo id paxticlea. Oefect" 
foraatiOB i s depeadeat ca tasperatars, 
crystal s t r a i s , dose, dese rate, origia of 
c rys ta l s , sad possibly otker factors , 
(istk) (DCf) 

Tkree figares i l l s s t r t t o atsorptios spectra 
dsrlag asd after e lectros cookstdBest of aataral 
rock s a l t , grovtk of p coster aid col lo id 
•bsorotios dsrisg irradiat ios of synthetic PaCl 
aad astsral rock s a l t , aad grovtk of co l lo id 
absorptioa dariag irradiatioa of p la s t i ca l l y 
deforaed syatket ic ( s c i . • table gives 
cadist ioa daaage i s oa tars i rock sa l t at fM C 

WiSTII, llOlOiCTITE; t iSTfi , IHB-UTtl ; 
MSTf-tocf irrrttcTioif; t istt stotiat; gittt 
0ISP0U1; tlOHQW, BIOlOOICs CUISTItf; *»iT 
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cmicu. »i» msxcM. ksncrs 

<•!> COtl. 
utesits: rnsxcat nwnms; c m t a i 
itovntiis; a n u n t ; xuMnnot; SOKBB: 
cfowac MIOSXTS: tost m i ; n m i i m i ; 
itiautoiT smns 

SBISS: B U I t ! SU.T •WOSIIS; UMSROITi 
ansnas; u m m irrarts; n u K i n N ; 
u n w m s m w ; n a m nwctnts; stun; 
CDUOIBS; m m c S ; MSR-fOCt tBUkfcCISBs*: 
Ksm, iinoicim 

<t2> 
Ssylar, I t . J . , aad I . * . I»»y, •xnakkavaa fatioaal 
laboratory, Sftaaj, Is*)*; tslaat, * ! • 

ladiotioa Baa*** Stadias os Bxtaral asd 
SyBtkatle tocfc S a l t t U l l « U « N M I I M U M i l * 
W i l l t l *ctc«* X tn t ia t ioe . 

I /OT I /S t t - r> /n2M; e0*T-T»l»»j Saata-tock 
I i o n c U m s , procaall»ia of the Batioaal l u l l 
Taxaiasl Stout* »r*frBB O w i R i M i , Baissraity 
l u t , M , *sly d-7, 1477. (at. «4-Tt|, 92 
pp.|1»T>, laaast 2<| 

<k* c d i t t l n dasaoa affect* stick B i l l occsr 
in reck salt sarrasaUaa. naieactiva mat * 
disposal caalatvr* a n fecial ia»*stiaat*d 
aitk « apastatss far aakfef optical asd 
otfcar m n t i m t i darlaa 1-3 • • * alactroa 
irradiat io*. 1U> aaalpaoBt coasists of a 
ceasatac csatrollat ioakla bsae 
spsctropfcotoaatcr aklcfc siaaltaaaaaclr 
racord* 23* potat akaorptioa aad 
radiolaaiaaacaaca apactra, la aitfeax tfc* 
M«-»0« or »00-aoo aa raaioa, «**ry «• aac. 
Tfci* pracadar* praaidaa isforaatiaa aa> tka 
klaatics a*4 otkar datal l* ot tka daaaa* 
foraatio* acecaaa aad skat tfca rat lat io* i s 
taralaatad, ea fcotk tfca tcaaalaat aad stafela 
aaaaf* coaooaaats. Tka axpossr* rata* aar a* 
aariad kataaaa 10ft>2) or 10&>3) to sot* 
tkaa I0<1«*» raa/kr aad tka aaapte 
taapatstara aaiatalsad feataaaa 2S aad 404 C. 
Baaaaraaaata ka*a baas ssde aa syatkatlc fact 
aad oa aataral fcalita fro* t»» potaatial 
disposal a i ta i sad taa alas* (IscUdisa 
saaplea frea IXC d r i l l kola 17 aa tka BIPP 
s i t a l . latk *a*tr* i * *d aad ptrpoaaly 
straiaad saaplas kar* feaat aaad. Best 
racaatly, aaaaaxaaaata at taaparataras 
feetaaaa 25 aaa 200 C kav* baas atartad. 
•aaaaraaaats to data iadicata tkat tka daaaa* 
foraatioa klaatics ia aataral kalita acs 
aalta dlftaraat froo tkas* okaartad ia 
ayatfcatlc BaCl. kt roea taaparatara tka 
r-castar sataa* lxradlatlca tiaa c i n u 
diffar appreciably. Tka kalita cartas so set 
coataia tka pceaiaaat f i r at ataaa *tkikit*d 
fey aystkatic laCl bat do coatali a aaaaia 
toot ot Irradiation tiaa <o«pssaat akick la 
•ot asaallr okaarvad la aiataatle alkal i 
kalidaa otkar tkaa Uf. i t tooa taaparatu* 
tka P'eastat axeath esiaaa eoatisaa to 
iaccaaaa at laca* doaaa ard l i t t l a or »o 
colloid feraatioa la okaanad. Xa costrast, 
tka r-caitar arostk earaat obaaraad at kifkac 
taapacatacaa iadlcata tkat tka f-c«otar 
concastratioaa roack a aataratian la»«l. 
l lao, at tkaaa taaparatarw, aitaaaiaa 
colloid kasd (araatloa la obaarrad. fkaa 
rooa taaraiatara irradlatloa* ata catalsatad 
trasaitnt affacta occar in fc«tk aTBtkatie asd 
aataral crratala. Traaaiaatf, otkar tkaa 
tkoae «itk ka l f - l l faa of aa koar or aora, ara 
w t aaa* at klakar taaparnaraa. loaa-tara 
•aaaalls« affact* kafa aot feaaa ofeaaraad ia 
aataral aaaplaa kataaan It and 360 C. 
Hoaarar, leao-tara amaaliag as* baa» 
ofeaarrad 1* aodarata>,r imdla tad afstkatle 
aaiplas at 290 C. fkia sajaaata tkat tka 
AacK'caacUosa vklek H a l t f-ca«tar (araatloa 
ia aataral aaaplaa at alantad taap*rat«c«s 
oparata sslf dorin» irradlatioa. <»»*»>(t««) 

OalT tka abatract la olrao. 

T » _ . 
Sclaati ' lc 

loapaa*, J. I~ . sad c. •airakacf, loa alaaaai 
:l«ati<ic LakoratocT. lea tlaaoa. la . 

IppUcakllitr at Ucroastandioarapkr ta 
SorpttoB stadias. 
U.-7M9-K; 12 pp . f l lT l . 4tasar|t 

Tfca kackalajaa at aicroaatacadioarapkr aaa 
appliad to tka atat j of tka aorptioa of • aad 
la aa f i t * rack tjpss sklck at lst at tka 
(anda tact Slto. katoxaaaaaraas aara 
prspaxad l a xalatlsalx akack tiaas aaiaf 
aoaaat laaala af aet lal tp. SolaUoaa of • 
213 ac la 2*1 »ltk acUsl t f at W(I»C) to 
1«|C*T) dls/ala/hl coetactad »ltk rack fat a 
( « ftoara »a»a aafClclaat trasafar a ( 
act ia i t r t« prodaca food aaal l t t raaioaraaa 
i s sxpossr* tiaaa aot aacaadia* a faa dafa. 
Tka daaaitp at track* ia tka radlofraa caa b* 
diractlr corralatod a i tk tka taadaacf of a 
aiaaral to aorfe tka radlaactifa apacias, aad 
particalarlr aaad aorptioa aitas ara closely 
icdicatad feT stars ia tfea daralopad aaalaioa. 
Tka astaat of sorptioa l» aac «aaatitatiiraly 
aaasscad bat i t preaidaa iaaifkt lata tka 
sorptio* procasa bacaaaa tka atata of 
aijroiatioa of tfca sorfead particlas is 
iadicatad. ( I l l ) 

so i rao i ; UTOMiiositPiT: t i a o n t o t i s t o i i i t : 
a i l l D I 233; I U I I C I M 2»1; IOCKS; S I l tM lS ; 
H.101UI; SMIITIS; TOTTS; »l»l» n iT ICUS: 
iieiuins 

Toaaasaaa, I . I . , aad J .J . Cokta, taaraaea 
Ufaraara laboratory. Lisaraara, CI. 

Saraay of Vatarally Occar r i a l Miatdoss 
katarials ia Daap saoloaic foraatioas: 1 
Parapactia* oa tka lalat isa laaard of oaap 
K r i a l ot laclaar lastas. 

OCU'52144; 13 pp. OW, Jaaaary 1*1 

•start* aasoeistad aitk daap barial of 
aolidlfiad aaclaar aaata ara cosaldarad aitfc 
tafarasca to toi ie alaaaata la aatarally 
occarrlB4 ota dapoaita. Tka alaaaats 
rafarrad to ar* l a , l a , cd, Cr, Fb, ft, ka, 
Tk, asd V. Tfca baaia for coaparlaoa darivaa 
froa a coaaidacatlos of aafa triafclaa n l « 
1** *1* . calcalatloaa for ralatlaa ter lc l ty 
of fast kraadar raactor (••«) *a*t* aad l iakt 
•at«r raactor ( t i«j vast* ia aa aadararoaad 
rapesitacy »ta eaaparad aitk tka ralatiaa 
tosiclty iadica* abtaiBad for araraoj* 
coacoBtratio* ora dapoaita. laaalta iadicata 
tkat , o«ar t l * a , aaclaar aaata toxicity 
dacxaasa* to laaala bale* tkoaa of aatarally 
occarrUj ktrardoa* *at«r iala. (latM (»»') 

Tka raiatlra toxicity of aaelaar saate orar tlaa 
coBparad aitfc tka' of afaraaa aiaaral or** of 
toxic * l *at f l t * la l l laat tatad. 

TBXOtiTICV. STODIf*; 10(111; B»fTt5, 
HOIOtCTirc; 010100IC POMITIOff; Blt l lp 
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<•«> c o n . 
1IH.TSIS; TOXICITY: MIS: (TU.MTIOI: 
i t tositoi i; Mttnsc I»TEX; m a n n a s , r i tmi . : 
•txrrots, ntmti tucrots , LICIT n n i ; 
I H D K : n i m ; U M t w : a n i m : m c w r ; 
m i ; s t tKim: siiTH; • i i i n i 23S; s u n n 
23»; TsOtlm 232; SOUSILITT: OK MPOSXTS: 
ttOtOStC BIPOSITS 

toiakt, a- , PeaasTlaeaia stela ssiaecsity. 
••facials sassscck Labocator), (Btrarslty Pack, 
fa. 

lock Stress** associated aitt Social of (*• <»t 
Bait*. 
1/0H/SM-17/1«2M; e01F-77»T»»; l u u - l jck 
iBteractioaa, Proceed! a«* of tke Sat iaar 1 Basto 
teraiaal Stareee froarae Coafereace, l r i . varsity 
lack, P I , JelT «-7, »T». Jp- 73), (2 pp.fl«r», 
leaast M) 

lack stroas ckasaes colatol to Kaf-teca deep 
alocafo of aaclaar m t t iavolae 
tkarsoelastic *ad pore f lata profsare ckeaaes 
associated attk ezcavatiea aad l ia t laa . so 
aca ao* exaaiBiaa ceapatec Betels to a s m * 
tke eeestioa of tkacsallr-iadaced fcacteciaa. 
ia stores* rock sarcossdisf cadioective vasta 
caBtaiseca. Stcessae aca evelsatet i a tkcae 
diaeaaioea, eeplayiBf elaatic-plastic f i a i t * 
alaaaat codes. Po tn t i a l fai laro coaditioas 
aca expressed l a tacas of "effective 
streases*. Bad facca aa< tkerael fields ara 
iacreaeated to prodace aa appropriate lot* 
patk. la saaeral, keatis* ia the vlciaity of 
vaste caatalaaca prodacaa a xoae of kiak 
eaapraaatoB beaded by a scao of 
ciccaafacaatial aad axial taaaioa. rractires 
aca possible ia radial directioss aa aall aa 
earpeadicslar to tka axis of tko cylladrical 
ktat soarce. la additioa, tka aecksaical 
affaet of a vapor pels* a i l l bo exploced by a 
tvo-paxae aaoacical f ie ld traasport aedel 
ased ia ceajaactloa aitk aackaaical f i a i t * 
alaaaat aofala. a toaalla pals* ia expected 
to prop*eat* eat fraa tka aita a loaf aitk tko 
teaperatsre f ie ld , la additioa, iataraetioa 
t i l l oceac aa tko taapaxataro palses of 
differeet caaiatora approsek aaek otkox aad 
ssperiepoae. Tkis a i l l irtoaaifr tko atress, 
aaa taaaioa fracteres say ko expected. 
U t t r , tka coapressive pals* aay eloaa tkaso 
tractataa i f aiaocalixatiea kaa aot occecrad. 
Proliaiaaiy aotk eeaeasts tka possibility of 
aatabllakioo desiea eri tar ia Ideates bacial 
deptk, depth of caaistax bale* stoxage vaalt, 
• tc. ) ia ardor to aiaiaix* problem of 
potaatlal rock fractaro. flatkt (UK) 

oaly tko abatcact ia air*a. 
loons: IODIIS, •ITIIIITTCIL; TrotmciL 
St lKIS; COIIaTfl COPII; STOMSI, SKOIOOIC; 
n m u ffoiiiTZts; n n i t i K S ; nc iut to t ; IOCK 
tfCllfXCS; StIMI; Stalll; CCITalftlS; HIT 
SCVKfS; lt»T T l l i s r r t ; M l c n t t S ; »tS(SI; 
f lStfS, »»0IO»CTl«I; f*Sfs>ICCK IVTRtCTIOIS 

lasersik, # . ! . , * * t 0 .1 . laaaaa, Saadla 
tabotatoxioa, llbaasecese, XI. 

•eckseieal feksvlor of loa •axlco lock salt ia 
Triaxlal cescresslsa *p to 200 C. 

san-TT-i i* .2C: coar-7«os««: r t l t . PcocooaUca 
of aa IBtaraatioaal Sfaaociaa. laabact. Cacaaa 
Pooacal Bapablic, 9ar M , 11TI. |»« r M . p * T I | 

ta oxtaaaiva axaaclamtal acofcaa la boiaf 
caadactat to dotoraiao tk* aoekaaical 
boka*ioc of laa lai lco rock aalt ia aapaoct 
of tao stractacal aosiaa of a xadioactiaa 
•aata laolatica r i l a t r laat l«IPPV> Tkro* 
fcoaaa of taata aca dlscaaxol ta idoatifr tko 
rolatlao aad aito-apacific iapoctaaco of 
doviator atxoaav coafiaiaf pcosaaco |aoaa 
s t n s a l . toaoorataco, tiaa lloadiao ra ta l , 
aad stress patk. tka tacaa SCOOPS of 
axaariaaats coartat of | 1 | fcrdcoatatic 
loadiaa. 12) caaaaatioaal t r iax ia l 
coasrassioa tosts (aifaa sab 1 aroatar tkaa 
siaaa sab 2 or aaaal to aiaaa sab 3 a^aal tc 
coast.) , aad p i aarisblo atcoss patk tasts 
iacladlao axpariaaats at approxiaatoly 
coaataat alas* sab 1 aad at coastaat aaaa 
stross. I l l data aaca faaaratod oa MO aa 
diaaator spaciaaas. Tb« cock salt oxfciUtod 
aoeliaaar rasfoasa satax a l l loadlas 
caaaitioas, pcacticallr xaro i a i t i a l alaatlc 
l i a i t aad aa apparaat iasap b i l i t j of 
paxaaaaat dof oraatioas lata aa-iadapaadaat 
aad tlao aapaadaat coapcaaats. rrosssro aad 
toapsracara did aot al tar taa wlastic 
coastaata bat affactad tk* ariscipal straia 
ra t io , tka rat ia volaaatric stcaia/sbaar 
stcaia, cock salt a a c t i l i t j , aad tk* alUaata 
strass. Xa particslac, las praasara aad 
taaparatara pacaittoi pcaaoaacad dilataacr 
aad loss la load boariat abl l l tx . iadar aach 
coaUtiaas tka aolaaatric atraia* raacfc 
sixakl* fractioas of tka sbaar atraiaa. 
rraasara rasalaad lapoctaat ana at kifk 
toaporatare bacaase i t iaflasacad tka rata of 
skaariac. loot patk aad strass fcistar? * * I 
be slaaificaat aadar daaiatoric loadiaa 
coaditioas aad for laco* aariatioBS ia 
pressors. Uatkl |»»P) 

M«ac* 1 aivos descrlptioa of oxporiaaBtal 
apparatas. rioercx 2-d f i t * strasa-straia 
caraas for las lexico rock salt axdar varriaa 
coaditioas. 
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aea<ai, e x . , oaoxeia Iaatitato of TackaolOfT, 
sckool of eeopkrsical Scioacas, I t laa ta , S i . 

saoskaraoaotrr lotkoss for Dotoraiaiao tko 
Tkorsal l latorr of Ska las. 
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SeotiioreoMtrr stadias at* baiaa coasectei to 
alios prodictioa of dia aaaa t i c ckaafoa tfcat 
• i l l ocear akaa akalaa ars oipoaad to tae 
koat •aaoratod bf radioactlfo aaata. l a l t i a l 
stadias aro of tka •aotkecul kiatory of tko 
Coaasssa* fkalo soar Oak Udfa , toaaosaoa. 
Otkor stadf sitas ia Toaaaasao, aortkoast 
saocfla, aad aastsca alekaaa » l l l also ko 
iavostifataa. Tks atadj lavolfos 
lavastioBtioa of eatcroc, faatcr, aad cot* 
saaplos. totalled ckat leal aad aiaaraloaie 
sMdios of tks rarioss sis* frsetloas s i l l be 
aada to laterals* tka iar la t lo* ia tfca 
aak*-*p of tk* day ss,' M , tka i l l l t a aad 
cklorlto polftTpaa, e r /e ta l l l a l t f ladas, 10 
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<»i> c o n . 
a/* a peak-belfbt r a t i o . Bn-1 feldspar 
r a t i o s , e t c cr i t er ia t i l l a* developed to 
attaraiaa the extent aad an tare of the 
dieae a t t i c ca iaoH that keee occarred as a 
faactia* of teefecatara as* depth of aortal . 
Scaealae aai t r a a s s l s s i s e oloctcoa 
•Icraacoaos e l l l bo seed to ebeatie 
eorphelceical. t e l t e x a l , aad s trsctacal 
ckeeoes that aco related to teaperatare. 
Potassiae-ereon stadias o l l l Wo sad* of too 
1111 t i c aaterla l la tao varieas a l so 
f iac t icaa . aaa tfca variation la B/Bc rat io as 
a faactloa of teeperatere asd notabi l i ty s i l l 
to eeesered estae tao »c OO/Lt 39 aetkod, to 
detereiae tkc oztaat t o vkick E aaa ar have 
heea eebi l ixed. *adio*eaac acaos preseat la 
tao pore asters of tao TO la t i n I T iaoerseeale 
ska las o i l l ko a n n u l , Oxyaee ityozyees It 
aealyses s i l l ko eade of too or aoco 
coex i s t i s* e iaera l s . probably eaartx a ad 
i l l l t e , teas varieas s i t s f r e c t i o e s of tko 
ssaplas. If l i t too e iaata la have reached 
i se topic eee i l i cr inn . tao oarleea teaperatar* 
to ehick they have kooa ssojactad cas to 
calculated, v i t r i a i t * r«electa ace 
eeasereveets s i l l be aaio t o detecaiae tko 
l eve l of oraaaic Betaaorphiss. Tkoao valees 
aloof s i tk f i s c a l keroeee asaessaeat " i l l kc 
ased to e s t l a t t e tko aa<lsaa bacial 
teeperatere. Tko e f f e c t i v e heatiae t in* i s a 
s i f a i f i e a a t factor aad aakos tao oceanic 
eetaaorphiss-tesperatsre ro 1st Los soaevbat 
ssbject i**: keeever, oitk B-ar, o i s / o I t , 
e laeralee lc cats i t skoal* bo poss ible to 
obtaia t lee-teepatatare laforaatio* tkat cas 
bo esed to aako tko ereaafcc teeperatare sca le 
fa ir ly accerate. (tatkl (UtB| 

Oaly tko abstract is aivea. 

TIEBBaL t lOttmiS; SOM.ES; SEBIBEBTBET P.OCES; 
certs; ocTctors; cMeimsTii; «iittnocT: 
IUITE; cnOfRIS; PtTVSPaES; DUetKSIS; : 
IITEB; ISOTOPE tlTTOS; OBCaltC COsPOVIOS; MELD 
MtOTtS; IlSOBkTOIT STBBIES; •aSTE-IOCK 
IttEslCTIOfS 

•k i ta , » .P . , aaa i . e . Claassca, 0 . 5 . Seoloaical 
Sarvey, Eeclear lydroleay Prcaraa, Beaver, CO. 

l i s o t l c lodel for s u l c a t a Bcck-Croasd tator 
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fzperleea<«l aaa theoret ical aval s e t ! on of 
k isat ic to ie t ioe oec iaa l s i s aad catos tkat 
coatrol •assess istaracticft sltk s u l c a t a 
pkases i s belnr condected bt tka Cooloaical 
Sartor, Present espkasia i s ea d i s so la t l ea 
aed kTlcelTois of t i t c l c n f t o froa tka 
Mta4a t«»t S i t e , a prosoaad tapoaltocT of 
ki fk- iasol aaclaar Mats . Oissolstloa 
• iparisaata bar* barn coo<sct*a o»*r pi 
raaaas of b .S-7 .S r toaaorrtaras of 12-50 c , 
•ad alas* sariaco to a^aaeas rolaaa rat ios of 
IS sa a A-100 s^ S/ l . fb< cspatiaaats asaa a 
r b f o l i t i e toff 02% 5102) froa Paaler Rasa 
•at laboratorr tator a o o l t i a l to s i sa la to 
H t m l n t o r s . Ootttrlf leaf loo pkasos in 
tko to f f TioUad c a l c i s s n d Mcarboaat* 
•poelas to tb« aolatloa • H I * '>« alassy 
pkssos « iaUas sodisa sad blcarbooat* 
spocias. It Has boa* foosS that pi i s 
rolatod tc tka faloaco s t a t s of tko loss and 

«t7> 

tkorofor* tko parabolic d i f fas iaa rata i s 
strosolT. dopaaioat apes tbo dioalaat calc iaa 
i s o coaccatcatioa. Tko parabolic d i f fas iaa 
aockaaisss caa bo oxplaiaed kj s o l H s ta te 
coaatoT-ioa a i f fas loo batsaaa fcsdroooa loos 
aad species cestaiaad aitkia tao ( l a s s 
s t ree t ar*. Tko pi oepeaseace of tko roactioa 
coastaat i s prapoctiaojal t o tko •aleac* 
s t a t e s of tke d i f fas iaa s p e c i e s . Too 
teap-natsre deooadcace caa be described by 
tee acrkesias eoaatiao. » sabstaat ial 
fractiaa o f tke t o t a l asss transferred (coa 
the so l id i s aksorbad a t tke e l a s s / s o l a t i e a 
iatocface. H a i r l c a l s c la t i saa to tke 
diffasiaa eeaat ioas caa describe sarface t o 
eolaa* e f f ec t s aad so la t ia* coaceatratioas oa 
tbo react!oa rate by e t U l x l a * a teaadUcfc 
sorptioa isotaera akick re la tes s s l a t i oa 
coacaatratioas to alass-sacface 
coaceatratioos. I laker serf ace 
coacoBtratteas e f fec t ive ly decrease tfce 
fradio i t s scasest la tk« s o l i d paase eklck la 
tecs decreases tke d i f f a s i o * f lea and 
therefore *-he caoctioa rate . Ettrapolatio* 
of the erperiaeatal reactloa rates t o a loaa 
t ine interval saccessfat ly daplicatas tke 
i o a i c casposit ioa of froaadaatec associated 
s i t h ta f f s at VTS. ratarc codif icat ions ace 
planned foe tke aodel teat s i l l 
aeaBtitat leely pcedlct pi aad teaeeratare 
e f f e c t s on tke reaction rates of indie total 
spec ies . Co*pled aitk kydcoloeic 
infornatioa. tke aodel skoald soccess fa l ly 
os t ioate tke kistory aad fate of ckeaical 
spec ies introdaced both fcoo tke alass pkase 
aad froa o r t i f i c a l soarces. (tetkl | U B | 

Oaly tke abstract i s given. 
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Tkis experiaental ^roir^a i s d«si*ivad to 
discover poss ible reactions betaeea skal* 
repository rocks and radioactive vastes . TH* 
canister can r* raoarded in three >ays: (a) 
as siaply a soorce of k*at tkat sadi f iex tk* 
ainoralofy and tkorafort the okysical 
properties of tke aarroaadiaa rack Idry 
heat ) ; |b) u i soarce of keat that atf Lfate-
roactions kot.reon ainarals ia the snrroandin; 
rock and s l o s l y percolatina aroaad aater; or 
(O as a soarce of reaction aater ia ls of 
different coa posit lor. froa tke aarroandina 
rock and antcfe tner»for< nay react to fora 
coapletaly ne» "alnarali" ia a contact 
asreolo aroand tk* enninter. The aatrlr of 
•asta-rock interactions contains tao 
composition aia*. one is tke eosposit ion of 
tka shalan of vhiek the i taas ahose 
rsr lab i l i ty are of sost interest are s s i f i d e s 
(•kick nay act as noareas of ac id l , oraanlc 
natarials (akick any aeaarat* a ktakly 
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<»i> c o n . 
redeciae; t M i n i a a t . lev I k , la wklck l u t ; 
aatala teed to ba aaca aot i la l , asd 
cacbeaataa fwklcfc Bay Eeleasa faa aa 
daceapoaitioa, aad wkick act to kaffer tka pi 
of «»i cizcalatiaf aalaticaal. TM sacoed 
• l i s ia Baste caaposxtloa, safiaea ky tka 
wacioes prototype aaata feces eaeally 
iaeeetieatea: alass, calciaa. •ssaat feel* 
aa< tka ceraaic aaparcalciaa. Tkla lattar I s 
coeposad of well-defile* ccystalliae pkaass 
aa« tkaaa eo«U ba iawast tasted iadlwiaselly. 
la a l l iatacactioaa aatac playa a oBclaJn 
cola. Tka teacecateraa aat peeaseres a t 
•kick tkaaa caaetloaa taka place aaat a* 
iaaaattaatai. tzaaciaaata at fcifkac pease tea 
aa* teeperitere al io* raactlaas to taka alaca 
aa a laboratory t iaa i c a l i oat tkaa idea t i t y 
akat coaM kappea- Tkaaa raactloaa ara tkaa 
fallowed doeawirf I •• taapcratace to Ootecaiae 
katk pfcase koeesa-ias aad klaatlc cat-offl 
balaa akick aeaUikriea c a m * ka ackiewed aa 
a laaor-*—-r *'ae scale, tka erperleeata 
described akoee aaakaaiaa tka solM akaaaa 
aa'. tkeic raactloaa, coejacdiaf tka f l a i l 
akaaa aa sorely a aatiaa fat eakaacltf 
ceactioe tataa. l a altatsato aat of 
experiaaata aca oaly ia tka desiea stafa aaaa 
tka ciccelatiae, f l a U phase aa a aaaaa of 
iawastifatiaf caactiaas aKUa tka kast recks 
•a* bataaaa tka keat cock aaa tka aaata 
estar ial . la tka cixcalatioa ayataa. 
teaparatece flow cat*, presssre kead, aad 
aatac ceapesitioa caa ka caatrollaa directly, 
ty coaUolUaf tka porosity of tka aatacial 
placed ia tka cfcaskec, tkc flaw kydreallcs 
caa alae ka coatcollaa to soaa exteat. tka 
eptake of aolata iato tka circalatiaa eeaseee 
aalatiea aad ckaaeas ia pi aal tk of tko 
aalatiaa crowide alteraete aoaccas of 
iafeceatiea akaat caactiaaa aaoaa tka sol l i 
abases la tka ckaakac. Ilstk) (IKHI 

Oely tko abattact i * a lma. 
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Okaetwatioee of a Potaatlal size-Effect ia 
Iiaeriaaatal aeteraiaatloa of tko lydraslic 
Iroperties of rractecoa. 
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la several recast laveatiojtloss, 
atperiseatal etedlee aa tka affect of nor M l 
stceaa oa tke kjtceellc ccadectltlty of a 
a l le le frectere aaca aide el tkree tack 
apaciaaaa rsaflzf i a creaa-sectloaal ana 
(tea 0.02 aa a to oaat 1.0 ae a. »t tka 
aaiiaae itceae lerela tkat coal* ka sttalaed 
(10 to 20 •»•» , aialaaa raises af tfca 
tractate kydrieUc coadectlvitr aaca lot tke 
eeee tot eeek cock apeciaea. Tkaaa aialaaa 
(i leaa iicreieed r i tk aped sea aire 
ladlcatiaa tkat tka dotareleatiot of fcactare 
coieectiritr eey ka aifelficaatly laflaaacaO 
by a alta effect. Tka laclicatieaa ef tkaaa 

caaalta aca iapactait. Cocas collacta4 ia 
tka Ha l f aca aocaallr aat lacoac tkaa 0.15 
i a ciaaatac. loaaaac, tk-* casalts af taia 
wort seeaest tkat akaa tkis siaa care i s 
foe laboratory iawestleetieas, tka caaalta 
aay ka aea-caaaamtiwa ia tkat Iractace 
pacaaiaUitlaa wi l l be aleaificaatly laaac 
tkaa B i l l ba faaa« U tka t iele- I f tke 
casalts a i tk aa altcalacaa coca f*.<S-a 
Oiaaataxl aca eon laeicatlwe of U i U 
coaOactiaitiaa foe a fcactaca aaaec stceae, 
tkea f actkac work ia easeee: ta aatacaiaa 
aftiaaa saeciaaa size so tkat reliable 
casalts oa flew ia free tares aaaer atcaas 
w i l l be awe'labia, (tatfc) 

•jacaelic Telocity 
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lecaakk, »-
loa liases. 

las. tlaaas Scieatiflc laboratory. 

Traaei 
aacatloa froa la t le ly t lc tttack of 
caaie-CeataaiaatoO latcaaaauaa H a t e . 

U-7«Ta-iS; 2* pp,|1»7», Jaae) 
Tfca posaikility test alffca-caOialrsis of 
kyacoaaaoaa satatiala afekt acoiaca toxic, 
cacraaiwa, aa< flasaakle aaaas ia catciavafcla 
atscaO aaata acoaata* a a iaaaatUatloa of fas 
ieeatities aa< aaaacatiaa rates la tka 
labocatocy aaa t i o l i . Typical waste l i s t area 
aaca swatkesiaae aee caataaiaataa aitk Pa 2M 
foe laboratory experieests, aa< draaa of 
actaal tcaasacaaic>caataaiaata4 eaata ware 
iastcaaaataa fee f ie ld tostiaf. Saaacal 
lewel* af coataaiastlaa aaca atadied, aa wall 
as acaasaca, teaaacataca. let Bolster* 
af facta. Cas ealaas were aetereiaea foe 
wacioaa aaate eatriees, aad aaacaiatiaa 
pcodacts aeca azaaiaad. Stadias af aaaecal 
yeara* records foe coat ea i n tad waste stored 
at las H i aoa sciaatlflc Laboratory aad aloe 
at Make Vatioaal lafiaeariaa Uboratory 
iidicata tkat araa coateats aaacafa leas tkaa 
10 oa of r-a 230 pee 210 L draa, aad aaay 
drsas coataia 1 fa or lass. Sack icaaa aace 
fmmd so* to oaaacata eeaaacaakla want i t lea 
of fas. Ilpexieeeta skewed tkat a lentad 
teaperatare iacmisaa tka rata of fas 
foraatloa; baeewer, tkia affect appaaca to 
llslaiak aitk t i e * . Tke cata af ass 
(oraatlee decreases aa czasaaca iaezaasaa; 
tfca possible beaefit ia case of deep 
iidarfroaad dlsyosal is obrloss. I f , aa tfca 
data aaaa to iadicata, tfcia pkeaOBoaea Is tka 
reaalt of recoakiiatioa of 12 aad 02, tape 
tka cats of aatac foraatioa aaaer preaiare 
weald be ereeter l e l t i s l l y tkai tke 10.5 af 
af I2OA0 af cellaloaic waste pas rear 
obsev'ei. Waawar, I t oesld diaii iab as (2 
prodectlaa diaialabod led a aoacee of 02 was 
•o loa pec m i l a k l a . Irtripolatioa e l tkia 
cacao skoea tkat tfca dleieetloi «f water 
prodectlaa probaklf aeald taka place daciaf 
tka aortiaa l i f e ef a ceepoaltocr; far tka 
loaf tare, tka f » aad eater prodactioa aoild 
be lasiaaif icai t . Tfca eeoaat of faa 
aaaacatiaa fzoa polTatkyleee aaa foaa* to be 
wecy a ia i l i r to tkat few callalaaica. 
tawaver, tfca fas caapaaltiea is • i fa i f leaat ly 
diffar eati polyatkyleie prodaces alaost a l l 
•2. (I»tk» n,nn 

•a 210 



caracu iaa n is i t i t isracts 

<9t> coat. u n a ; m m . a u v i c m t : ceanaxamea: 
aunusts: uraa M B T K M S ; auas; uaoaimr taiasauancs 
amxas: rrsa staam: aas*B. oawuc; 
a tm i n : rsawana 2M: naaoaxaa w»; 
o t u t M i ; aawaianaaa; aaaat; tataaai 
i M M i i f i i ; fa isuu utatfss aasia staaaaa; 
aura aistosu; aaxsma; t u n , taaaaaataxc; 
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<*» 
i B i o WE mroaaiact 

<«2> 
M lac Coealttea: «a tko Traaspaxtatlea of 
Plataaloa ky l i t . aatieaal taaaarck C m c U . 
aaraaaatics ta* Spaca taalaasrlat Boar*, 
aaaklaatoa, K . 

Baslas • ( Criteria Cac Pacta f l a t Flataaiaa for 
Traaapark ky a l t . 

aaBBE/tt-as» : S* a a . f m a i 

la tka> saaaac of WTS tka sklpaaat. fcy ale, 
at platsalaa aaa kaltef e a t i l a aaltakl* 
caatalaar (ax sack, traaspcrt caaM ka 
aasiaaa*. i papar aa tka prapnaal 
aaallf icatioo critacia Ear platoalaa pact*** 
cartiClcatlaai saa eaaarats*. Saa* at t te 
tasts tacaaaaata* far aatarataiaa; taa 
atraeajtk af taa aartaai aaa: iaaact a t «22 
ft/aac at a el fkt aaala aata a f l a t 
aayiaUiaf ssxfaca; static cesarassiao laai 
af t . a a a Iks: pactiaa ta a* aspoaa* t s 
aaaaa of aaiatiaa Caal fcr at laast «* 
ala ' taa: sat iaaarsiaa la a t taast 3 f t of 
satac Cat • fcaata. Tkesa taata ara t a ka 
aaaa l a earls*. IaUalaoal teats: ara free 
t a l l iaaact aa* aaap sakecrsiae. accoetaece 
stsasaxes ara: Ceataiaaoet fee vassal is 
repteros), aklalaiaa festerael rat iat iae aat 
«u,aa«le* 1 Bee/kr at a atotaaca of 3 f t ) , 
nacr l t l caUty ai pactaaa or aa array at 
ptckaavs aaat eeeeaetrata aaker l t i ca l l t i l . 
Ika alataaiaa ttctae** ara to ka alaeaa In 
taa aft-acat caree eactiee, aacerely craCele* 
aa< t i e * aaaa, ekippa* aitk aa atkar 
kaiarCaa* aetarials, aaa l» t l t t e * aitk 
teerceecy laeatar Traaaai Iters. I t i s 
ezpectea tkat tkla .-apart a l l l rasalt la a 
oackaaaa caataiaar tkat «i l> aat reptere ia 
tka crask <a4 eiploslea of a kifk-f lyia? 
a ircraf t , fa**) 

laaaaUs leclesas taa proceCara far calcalatias 
jeaeti t ias af alataaiaa. la attackasat i s 
proaiea* aa»::!^lr; tka ceapliaace cert i f icate. 

K C I t i m ; COSTIIIII i m C I I I T ; C M t l l R I S ; 
•fSI««; • M M * l l l t l S t S ; XltiCT SCttCC; 
LKISUTIOB; i i c t r a a s ; tkSTIS, TMBM1WIC; 
iiiisrottaTio*, l i t ; rurofiai 

laaaa, ». a_, caraiaf Class Berks, Coraiaf, IT. 

Ckeaietry of laciest caste Class taactiaas: 
erekleas a ad Pateatial of Kaf ic t iea . 

CCBP-T*1t21; Seioatific last* far laclaar Baste 
•aaaaeeest, Sdeeca Vaoarlyiaa aaUoactiaa lasta 
•aeaaaeeat, Tal. 1 , C.J. BcCertky ( M . ) , at a l . , 
froceeaieas cf a Syaaoaiaa, lostoa, • > , Poaaaaar 
2t-eecaaker 1, 1*71. Plaese frees. Bee fork, IT , 
(fa. 123-12*1, 5*3 pp. (1«7*| 

Slaea i t is iepesslkla to Co resl-tiee 
esperieeeta i s iataraialaf ralaaaa af 
raj loact l t l ty fraa a storage systea, 
ettcaeoletleae east ka aaaa. Beeeaer, tka 
* a l l * i t y of sack estraeelatleas septal a aa a 
eloar perceptie* at varioaa pi t fa l ls 
reat l t lae fraa tka eoepeeitlee af tka classes 
eaploye*. Pectere sack aa toaparatara, pt, 
si l ica solaki l l t r , aas CirtoCoaaaat of 
rosetloa leyera affost tka raactloa rataa. 
lose asamaptloas aro aot sleeps sccarata, for 
lastaece: a copperieoa i * a kst toat raaka 
fleeeee ia tko aaaa oraer as la a eel* tost 
skate tko sloaa of raactloi asttaa 
taaparatara aap olffar; sclakil itp iacraaaaa 
sltk iaeraaalM taaaaratara vltk aa 
aecotatiaf for oseoaa aalta; aaa solnat 

ckaaiatty raaalaa caastaat taraaak taa tost. 
Boactiaa ratas ara atxoaalp pa scpaaaaat, aa< 
(a i laro to caasMar pa a i l l caaaa iacorract 
iatararatatlaas. laplicatlaaa of tka 
aacaaaiaarai factors ara H m m l . 

itrkictiocs: p»: sulci ; t tsmitaat: CSXRCIL 
nonaries; cuss 

<*» 
•aaxaaa, I - J - . Ckaa-Iacloar Spstaas, lac . , 
k U « M , s i . 
tjfiBaaraC stocaoo far tka Bispaaal af aoa-raal 
•aarlaf caapaaaats fraa aaclaar rod l i t las aaa 
oasaxal Baalaactiao aaataw 

arl-sa-J*7/7B; aaaaaaaaat af Baiie^ctiaa castas 
fraa tka Bacloar toal C f d a . trocaaUafs af u 
n t l Syapaaiaa, Tisaaa, kaatria, tarck 22-2a, 
W . Istaraatlaaal I toalc Baartr kaeacy, 
Tiasaa, (S p p . | . < i m , Barckl 

Ckaa Bacloar Syataas. l a c kas Coaaloaac a 
aaiaao Baa-raal Baariac Caaaaaaat (BVBC| 
aaata traaapart cask aai cask aaaUiac aaslaa 
iatarfacsi aitk aa optiaaa aafa BPBC aaata 
storaaa faalt plat. Tka aalaaiiaf tasks kaaa 
koaa iaprovac to caatral m*mumn» kattar kp 
kaadlBf tko aast* coataaaars kalas ara a* la 
s l i t tjpa traackas 2B f t saap. 1 plaa kaa 
koaa daaalopa* to raCac* to a aiaiaaa tka 
aoraaaaal sipasara caafitloas aa* laaolias aa 
iapraaai cask oasiaa aa« lapronaaata ia si ta 
fcarlal tackaifaaa. 1 tcp-laaCiaa 
pottoa-aal aa*iac traaspcrt caak i a l t rai lar 
aait aasifaoa ta iatorf aca aitk aa aaoiaaaras 
sasta Cisposal systaa aiaplif iaa aaaaliaa., 
aiaiaiaas arposara, aasiaiaas aita 
at l l izat ioa aa< rod acorn karial aits salactioa 
proklasa. Tka cask/trailar aai t , locatoa 
o*or a aartical Ciapoaal »lmn ia a Spaclal 
•a tar ia l Sloan Taalt 131 ST), ia aaplopoi to 
traaafor tka caaistar ftaa tka caak to tka 
•ispaaal slaata ia a coacrata aaalt at a 
rolaaso aackaaisa akick praaaats tka ralaasa 
of airfcarso ratioactisa particlas aaC paraita 
caaity air saaaliat. Batalla* Iraalaaa of 
cask aai wast* caaistar. coefciaaC caak aaa 
track trai lar packaaa, asaiaaaraC 
storaao-sita f laa, aa* caak ksaUlss, cycla 
aro aiaaa. CC1J) 

C1SKS; USTIS, tlBZMCtlTB; MStfS, BMB-IBTBL: 
•ISTB DISP0511; BDOSXTOBT; DISIM; COBniRtS; 
1ISP0ML S i f t ; MBTZCIM, l l t B M f l ; nrOCBst, 
OCCVNTIO»U: f i n e STCSIII: BBTCOBS; STMWI, 
WOLOGIC; SVtPaCI COBTISTBITIM; T M B S M s T M i a a ; 
nracats; t u t i n m i m t ; i isr i STOBICB 

<»> 
lioaraaa, C.L., aa* t .a . laakia, Saaaaaak t i rar 
Ukoratory, llfcoa, s c 

• t rakUlty of coatalaars far Stociaf Ss lMl f io* 
•at toacUn lastas. 

»^* -7« -aa ! 1 * pa.(lt7() 

tfco ta raU l i t y of f l ra allays p tS I 1*20 
carkoa ataal , "Cor-fae a,* Typo ) H l 
scslslosa steal , •laeoaal t09», aa* laoaaal 
»75*J, coaaUata* far aaa la eoatalaace for 
tka stocafo of so lMl f is * ra*iaaetl«o sastao 
la *iseaaso« ia taa report, fkea tko tost of 
aatariala for tko coatsiaora ia lacisAa*, 
•020 carkoa ataal appears to fco tka awst 



c c m i r a Dtsrs» ipt K V O I U K I 

<«> corr. 
ceadidat* of tk* e l lorc csasidax-ad. Tk* 
ekotc* ae* ***** as tk* osidatioa 
n t i l t t i c u . strametks, %ti coapat ib i l i t i e s 
of tk« a l l eys eadec conditioa* *>a*ct*d 
dariaf 190 year store**, aeltiBa; of g lass by 
• i tkar ia-caa or cost i*eoas-s* l t*r process**, 
aad ispece aai tb*rssl ecc idaats . tack as 
loss of cool ie* aa* f i r e s - Tk* tkisser »»l l 
tkicaaass naa lred (or sat isfactory 
( t r i o n u c * of tfc* stroaajax. ear* 
oaidat ios-ras is tsat a l l o y s , sack a* 30*1 
s ta ia lass s t ea l i s o f f se t by tkair Meter 
cast par poaad. » ».»t a (2 Cacti ia 
diea*t«c t r 3 • I t f*«tj kiak earroej s tee l 
coetaiser oitk a s a i l tk ictaess of afcoet 1.9 
ca (4 .1 lack I soeld b* «i(*ct*d to saraia* 
soar service asd accideat •aviroaevats aitk 
*itb*r a coacret* or *lera east* Cora* I s 
t k i s a t a l y s i s , saraiaal I t ceeser»»tl»«ly 
deCiaed as lass tkaa 1< daforaatiae by creep 
daria* store**, *boa* I t cr**p i a a l a s s of 
c e o l i s e eccideet . so pesetratioa ia a* 
accid*at, e s t creep sC laas tkaa *» rbat aa 
raster*) i a a Cica. Bacaase of tk* kiak 
iataraal [ t t i n n s associated ai tk 
coecrete- f i l l ed coataieeri ia tkeraal 
acc leeats , *ed tk* kifk t*sp*rater*s 
associates' eitk ia-caa Belt la* oC e l a s s , sack 
tktctai s a i l s l«» t o 2%.* ca l»9 iscM 1 aoeld 
ba reeeiraa ta saraiaa n a n coadlt ioas . 
M»t> 

s t ' n s : accivirrs; c o i u i m * ; COST aneriT 
•»LTSt5: i i io i s ; c t t n t m n n n i n ; C»EE»; 
coactrres; u u s : BBSTIB, lin»KTiTr: BsSTEs. 
sous; LiaoiiTOii s m i t s 

•rsold, c , J r . , sasdia laboratories , rolyaet 
Scl*sce sag Eseia**rlsj D i i l f t co , l lkssaeras*, 
IB. 

Eaaleatlea of Oraasic Coo l a s t s Cor t i e 
Tteaspoctatic* aC l iaaid Ratal Fast Breeder 
•vector Spcat raal Sods. 

S1B9-T7-1*B«: 1* pp. ti«T«, a i r | 

Tka pkysieal sad ckaatcal processes tkat are 
l ike ly t c eccsr akaa sodiaa costad L«rn 
spest taal rods sra s*be*r«*4 in sarioas 
areeetic eraaaic coolasts vt% defia*d by 
aaaas of iaaarsioa *sp*ris*atx carriad oat 
• itk sediaa coated 10k s ta l» l» s s s t e e l 
coeposs. Vpos issarsioa cf sodiaa co*t*4 
cossets at 224 d*o.t*» c i« hydrocarbo* type 
coolest* sack a s Tkeral&oi a*, a e irtare of 
terphenyls. sot only w»* tk* a a t a l l i c sodiaa 
recsiswd cs t je cospoa, bat a carboaacaoss 
coatiai) Cocaad ea tka sstfaca of tka sodiaa. 
la coaleast , coolaats tkat coatataad aroaatie 
atkar beads, sack as Oostlars >, rasctad »l '» 
sodtss at 220 daaraas C cc foes skanolate and 
otkar s a l t s , akick srac i s i t s tad froa tka 
coolant i s tka fora of s dark slado*. Sitk 
Bostkars », isaaaal of a a t a l l i c sodita fros 
tk* cossos ass assaat ia l l f coaplata la a 
sattar of boars at eaaparatans of Mt-220 
da^taas C. Data oa tk* rata asd afficiaacy 
of sodiss raaoaaV «poa laaarsio* la Oostkara 
« at alaaatad taaparatsrat aara obtsisad. In 
•ddit lo* tka k l sa t i c s aod ckaalstrr *f tk* 
aodlai/Ooatkara • raactiat sar* daf isad. 
Bacass* sodlsa sladoss sra potaat ta l l j 
iscoapatibl* aitk tka coataiBiaa stractsral 
s s t a c i s l a akd tka foal a laaaats . I t ia 
racoBsasdad tkst sodiss ka raaof<tt prior to 
lasars ios ia tka coolaac at* r-.actios aitb 
b**tolc acid: t h i s sstkod skwid b* adsptabl* 
to tk* f « c i l i t i * s »t rractor s i t a s . In aalaa 

stadias gostkara 1 aas teaad t o ba tharsal lr 
s table ap to BM daaraai c «a< radiaact iaal; 
s tabla at aabiaet coadi t iaas . TXa coabiaad 
• f f a c t of haat aad rsdiatiaa aas sot daflaad. 
Uatk) 

•cios, oaetnc; c r a i c t i fwrarrts ; CSOUBTS; 
rm. BOOS; u t a t i r a n STBVRS; PUCBOLS: 
tnCTDIS. LIQBIB BRkL FkSt BBEEOCT: S0OIBS; 
StBVftS; TMISFOBTtTIOS; I I U 1 U PB0*CFTieS: 
BEIT ttCBlBCf; SRsT PBtXS 

<r>> 
*ala, '•., s . •aasckasdraa. sad B-C Jala, Bkabk* 
ktoaiiT t»saj*rck Castro, TrosbaT, Boab*.f, lad la . 

Baaaaaaast «f alakla kctia* Bacladdia« xircalvr 
Soli< Bastes froa a Fa*l laprocstssis* Plaat. 

«•*•-?*;; •»; : T I / » B B / « J 3 : i » t » - s » - » T / « t ; 
Baaaaaaaat of tadloactia* Bastas fro* tk* 
Baclaar raal C j c U , Pcocacdiaas of a* 1 I U 
Sraposisa. Biasaa. kas tr ia , larcfc 22-2*, 1«T*. 
Iat*rs*tioaaI I t o s i c rsarar taaacr, Biaaaa, Bel . 
I. fpp. IW-MJi . i rr pp. (t»T»» 

Tki* papar aascriba* a sasta* for tk* 
co l l ac t i oa , traasport, aad disposal of 
»ckop-l«ack*d" Zircalop-2 kail sastas fro* a 
f sa l roprocassisa plaat i s lad la . Tk* da*i«a 
at tk* disposal f a c i l i t r at Tsrspar Solid 
Bast* stars** S i t* tak*< i»to accoast tka 
kiBb radioact ia i t ) asd l»<a«-li»*H sstar* of 
tb*se aast*s, aad tk* local avokadroloaic 
cosi t i t ioas . Tk* astar t a l l * i* tba area i s 
c*L«ti**l* kiak tabost cae s*c*r baloa tka 
serface) dariaa tk* sossooa seasoa. bat s i t k 
rapid draiKaaa da* to tba frectared Stat* of 
tbe basalt ic bedrock, tkas tber* i s a seed 
for w*rr *ff*ct iv* i so l s t ioa of aastas . 
Zircalor *ast«s ar< col lected i s 200-Iit«r 
a i ld st**l bscrvls aitb acid-r«sistaat isa«r 
li&iaas. Tbesc sc* stored ' * *ad*r]toand 
circalar aas l t s ("ti l* boles") *sd* to bold 
tkr** stacked carr*U *ack. Tk* n s t t s sr* 
cosposed of coses at a/staal/coaccata lay«r*4 
pipes, aat«r^proof«'l os tk* oatsid*, «i«b a 
aelded s t e« l bottos set ia csacret* asd a 
1-s*t*r tklck caacrat* *ki*lJ am top. ss * 
f*ttk*r protection a^aisst tk* prropkoric 
satare of Zircaloa aastcs , tk*r *r< 4»siii>»! 
to b* flooded aitfc c*a*tt araat after tbe 
barrels are ia place. H s o , tk* arses 
b*t*e*s t i l * kol*s ar* p*r«d «icb coacr*t*. 
Soil «sd arj*sdvat*r aoaitoci-ia i s csrriad 
oat costiaatfssl*. ?kis Sfst«a i s cossidarvd 
aa l a t e r t i solat ioa to tk* east* disposal 
problas; sa i tabl* aaolo^lc strata are 
cacret t l f ssder s ta ly for s l t t s a t * l i s p o s a l . 

Claf Contest; 7ars*abil l tT; f o c j i l t y 

C»S«$; TXIBOIBC; COSTIIBE* C«?T«*lrT; 
COBTilBTtS; C3fT«:«SEIT: 0ICH00M',; DISICB; 
•OOTPIKBT; f*ft »?fB0CMSI*S; rOflS: BETBOBS; 
SIoa»CE, CEOLO'IC; TtHSHtMICS; C}BTI!r[Bl»TS; 
SRietBES corrtrsEBS; eto ioct ; BTOfotocr; B«;re 
OISrOHL; BIST* BBBBSEBEBT: H S R 5T1»««E; 
BIStES, SOttO; B1STE3, n*B$VP*STC; USTES, 
atCB-LEBEi; tZKHBtS; PEBBEkBtitTT, IBTBIBSrC 

H i l a r , B.E., Mfaaaah Bitar tabotatocr. «tt«a, 
SC. 

Badiolft lc c*s frodactlon (roa Cnaeret* 



coaritm nsica »»t n m n i i c i 
<••> 

<«*> COST. 
Ccstaiaiaf saaeaaak Oiaac Pleat aest*. 

i r - I U « ; M n . ( n n . Jaaaaryl 

Seeslos ef coocroto aa* stealtte* kl*>-*a«*l 
easts) a n * irradiate* ritt C« CO aaaaa cays 
(siaelatisf Data particles ( m (lamina 
pretectal aa* Ca 2*« alpka eet t ldee to 
toteraia* tk* aaaaat of ral iolpt ic a u 
predectioa. Tests eon caa 'ected oa coacret* 
ceetalslee, V*203 or aa(S2, * » * elKteres of 
k*dra*s esUas at ra j * as* *13* oc P»3» aa4 
• » • • . IrraUatioas o? *.» X 10fS**l rads/kr, 
«-% X WftaT) c ta i / k i , aai 2 . * I W|r*">l 
rads/kr eere sate, erdrofea ees tke oalr 
sajer protect froo oasae ladlolpaEis. roackis* 
a ste***-stat* presssro thmt iactaooa* aitk 
caliatiaa i a taad t r . l i t n a i ori*e aas als« 
feraed akaa tba saato cot laiaa* t i t rates ac 
aitxitea. Ocpaes sas deplete* ess aolaas 
aad n t t r - o t a m t ratios did aot ai fa i f icaat l r 
affect taa st*e*r-«tate 12 poaesere, osick 
aas 4C-100 pel tat a aoa» cats a( 2-0 I 
*>Ct*T> rees/fce. IrraeVUtie* staples e< 
eaoccata ceetaiaiae Po-al aasto aa* ascorbic 
acif as aa orsaaic oat retards*- reaeltat la 
faster 12 pesdtoctiao as* a hieker 
stes*T-ststo aceasare P. ISC pasi asla* ».» x 
10rtV»l rads/kr.- lasts a l t * actasl Sir 
• ta t * la coeexstt ackiejved a stoady-stst* 
pressor* a( 7 p*l a t a * *s* rata e i I I 
Wft*«l rses/kr: aa i a i t i a l pressors decrees* 
ta boles stoospasr.'c aas iaa ta 02 deplatioa. 
I t ia estiaata* tkst i n i t i a l doe* ratas la 
coacrete aasta feres w i l l be * . • I 10 ft**) 
rads/kr froa keta-aaaa*. sat 3M radaskr (ros 
elpae eeete. Berla* tke f i rst 300 rrs of 
stones, cs 13? sad sr 9* decs* skoal* 
ctodec* stoadp-stst* 02 tassasros of 0-20 aai 
aaa o2 presssres soar sacs: aaziaaa 020 
fressares a i l l aa eeder «• pa*. Pa 230 aaa 
Pa 23* decay rtll tkaa iacreese 12 to oaar 
200 psi . r iaal pressere* ia coataiaars 2 f t 
i t diaaatar X 10 f t aitk W* froa vol aaa a i l l 
be akoat 1*00 pai 12 sad 100 psi 02. V * 

•MIOLTSIS; COacirrrS; sis i s ; PKDICTXOtS; t l P U 
rimcLts; iMtatioo, suae i n u i m o i ; 
coBTtmHT; nsr i STOMsi: asms, iisa-LrteL: 
itctoan: onexk; otTOocco cccpacoos 

f lbler, l . t . , sad J . I . t e l l e * , SaTaaask l i ta r 
laboratory, alkee, SC. 
Iftact ef lataraal llpka tadUtioa oa 
Iccosilicata Class Caatsiaiaf Sanaaab t i n e 
Plaat tasta. 

0f-1««2: 1* pp. (t«10, UTI 

((facts ef iataraal alpka tadiatioa oa 
kacaallleata flsss, a proapaeti*a aa t r i i for 
losf tara storaos of Saasaaak t l rar Plaat 
{SIP) radlsactiaa aasta, saro aaalasted ia 
saaplaa ceataiaiaa. %i at % sisalatad aa*t< 
(Po(Ot| J-0SO2) aad oitkor O.S at I Ca 2M or 
1 at < Pa 210. t «las» coMaiaiaf Pa 2N 
aitkoot aiaalttad aasta »a» also stadia* (or 
«ospsriao>. Tko olassos a*rs ataaiaad for 
-rkaaaaa la pkfsieal a tak iUt f . Uacaabil l tr , 
aad dilstatioa. Uaaa doss ratas ia tko tost 
flaasos riaoad Iroa *.S s f»C(*1«| to 1.1 * 
» ( M S ) alpka dis/M-daft. a ( t * r «10 «•<*. 
•Icroerscro ksd foroad; kevoasr, ao 
aaerostractarsl sssao* to tk* flaaaaa ass 
•ksaraad. laackakilitlas for Ca M» aad Pa 
21* aoro <? I 10(0-*l / f J2 sf ea-dar) • • * aar* 
sot affoctod kf taa radiotioa. Caatl isoas 
1tacktaa kj **t«r (or 4 4»»s rosotod 

<10|E-5|« • ( tko isotopo*. rractioas laackrd 
saro 2 I 1 0 ( i - * | ( (or ca 2aa aad 2 t lOCC-Tlt 
for Pa 23a. ladicatiaa tkat Pa is aot as 
sttosslr koaad ia tko aatric. txpaasiaa 
rata* ia vol C/tt, rad a n t 0.01T for M 230 
alass aitk M A * , a.012 far ca !•» (lass vitk 
aasts>. aa« 0.00*3 for »a 230 «lass sitkoat 
aastsv Por flsss coataiaiaf Sir oasta tk* 
toaa attar Ik (EM) yoars rtll m a l t U a 
(ractiaaal npaasioa of loss tkaa 0.11. I t 
is calcalata* tkat stars* aaarsp s i l l b* loss 
tkaa C cal/«.. skick cool* sa« caas* a 
taaporataro r i s * af assro tkaa 50 d*f. c ia 
tk* f lass, iasstflci*at ta caasa djksaaa. 
Uatfcl (US1 

laacklao ta t * ; Tkcraal exposal**. 

C» 2«»; P* 230 

SOSC U T I ; U.PU PUTICLtS; CUSS; LUCOIK; 
TKBTEUTni; PlXStCTIOfS; O m t l l B T ; USTC 
stookci: Oksns. am-ixTct: M * I * T I O « xrncrs: 
UBOIlTOtT n f t l t 5 

<ioe> 
Oiklar. O.B.. asd E.C antaa«k, Saaasaak «i«*r 
Lakoratorj. kikoa, SC. 
ta«iol ) t ic Cas Pcodsctioa fraa Ttitiatod last * 
Pans. 

a»-1»W; 20 pp.|1«T>. jalp) 

tadiolrtic 9*s pcedactio* dariaf loaa-tora 
starad* af tr i t istad aast* aa* astiaatad fro* 
4aaaa aad alpka r»*lol>i!» tosts to dataraiaa 
tk* * ( t * * t of arawsarixatioa ia aaalad 
coatsiaars. two (ocas ef aiaalatod aastas 
»*r* inadiatad aitk CO *9 aaaa* raps or Cs 
2M alpka particles: coacrota far 
solidificatioa of t r i t iated aatar aad 
aeraicslito for soliditieatioa of t r i t i a t * * 
actaao or *ac*as peep o i l . I*salts of tkes* 
test irradiatioss aero asad to astisat* tke 
•(facts of beta radlelpsis. ror coacrate, 
tk* oska* sad alpka radkolysis raselts 
ptadlctad tkat 02 « l i l b> (oread kp t r iUaa 
^"U psrticlos aitk aa i a i t i a l cat* of 0.1 to 
0.3 eolecele (or oaorr 100 of ef oaerop 
absorbed, l lao, as tk* o2 prosaara 
iacreases, tkis 100-*» piold decreases 
bacaase of a react to* resotiss 12. 
(aeatssllf, a acoadp state rressere tkat 
dapeads ea tk* tad 1st lo t Isteasit j a i l l ha 
attaised. Por istoasitias less tkaa l0ft*St 
cads/kr, tke steadp stats pressor* a i l l be 
leas tkaa 20 pal. 02 i a tke air sealed »ltk 
tke coacrat* s i l l ee alaest cooplatelp 
depleted, aa* 12 s i l l ko aaaffactod, Por tko 
orauic aatorials sorka* oeto aaraicalits, 
tke «asa* as* alpks raAiolpsis rosslts 
predicted tkat 02 sad traces of coo aad CO2 
• i l l be protace*. Per txi t laa beta 
particles, tke 100-er fields for 02 based oa 
oaerap serbod bp tk* orejelc astarlsls are 
a.a for ectaae asd 2.2 for tacata psap o i l , 
la tk* castsiaars, steedp state 12 prosaare 
s i l l sat be attalaed at arossstss «e to at 
least 300 pel . as sitb tk* coacrete, 02 a i l l 
be aotrlr caspletolp demoted, sad 12 s i l l bo 
•soffected. taa tOO-oO yimU (oc 12 
prodectiea ess seed to calcalst* aressare 
iacraasea is coacootaal t r i t iated rest* 
pscatasa. Tot a J ' aai drsa coattlalsf 
10(1.J) Ci of I 3 sslidiMed ia 2* «*I of 
coscrote aitk a aoi* vols** of 191, i a i t i a l 
02 presaarlsatiea s i l l be *.0««0.12 p*l/d*r 
at 23 Ci a stesdr state pressors of loss tkss 
10 psi is predicted. Tke asa* draa 
costal*lag 10(I»S) ci of f 3 is T.« sal of 



<1M> 
comira i ism ai( n m n u r i 

• 3 

<••»> COR. 
aetaaa ac « C M I soap a i l aocfca* aata 2* f a l 
af tacatcalita asal* i a l t i a l l y acaataarlaaj at 
«.«•« aaa « .M pat/say, raapactiaaly. toe 
aetaaa aa* a i l : ( iaa l praaaacas m U a* 31* 
a i l ear actaaa sat 155 pal far n c n a paap 
a l l . faatk) d m 

•inaitsis: a M m s i m u a u K ; n m m ; •int; ucinc W W H I S ; ass ; riisicnoas: i tn i rurtcus: u t a n n . ana: rakaiarxoa: commm: n s m , vtgni: I I S M stoucts 
i t imtTsis 

laacklaa lata 

ca i l T ; ca Ma 

UMUioaT m m 

stasia*. > - ' - • •at ta l la-raci f lc 
uaoratoriaa,. licfclaaC. M . 

l latarf mt rrstotypa Bisk laaal 
ss-« t k i l a ia a i r aa* aatac Scan**. 
m-irti J» rr- n v n , anaaian 

tka kistacy af • laak ia • ksaSs 
SolUlClcatioa lasiaasriac. rratotypa (MSf) 
kiak-Iaaol aaata caaistar akila ia alaalata* 
attar basis storaaa aas Inastlastas. t ta 
caaiatar |SS-f|. a prototjpa fskrlcata* af 
310 ataialaaa ataal , aaas ttUaC aitk a 
kick-laaal pkoapkata caraaic aaata aatarial 
coataialaa 2 a 1* (*-*•) cartas af 
raaiaactiaity. Folloalaa 1.2 yaars aatar 
steraa* at SO *saroa C. 3.S jaara bat air 
ataraaa at soo to 500 aofraa C , aal 1» asatks 
aatar atarafa at 50) aatraa C, tka csaiatar 
(a l ia * , tka caaistar bat tars* r l a i k l . 
cracks, a l l sitkia tka bottaa 2 taat af tka 
eatistar, aa* aaa a f skict aaa 13 l a . laaa. 
Coafficiaati af tfearaal asaataiea aara f I 
10(1 S) i a . / i a . aafraa c aa* l»-» a 10(t-*| 
i a . / i a . aaaraa C for tka rkaankata alaaa aai 
310 ataal caaiatar raspactiaaiy. tkaa aa tka 
caaistar coo la* apoa ceaplstioa o( tka raa, 
i t kacaaa kifkly strsaaa* siac* tba f laa i 
pcaraata* I ta aaraal coatractioa. Tkia 
atalaatics akoaai that 310 ataialaaa ataal 
kacaaaa biakly aaaaltita* aftac trelaaaao air 
ataraaa at alavata* taaparstara* aas aboal* 
aot ka seksaaaaatly stara* ia aatar. I t aaa 
coaclasa* fraa aatalloaracki taat failara aaa 
4aa te atraaa-aaaista* iatararaaalar attack 
aabaaca* ky aatal aaaaitiaatlos *ariaf tka 
kat a i r ataraaa rat io* , aad a kick cUorUa 
loa caacaatratiaa la tka caaistar atoraaa 
aatar. Tka eraavaiaaat iastaaa ia tka S5-* 
caaiatar tka f l ra t * . ( yaars aas Ca 1««. 
attar tkia t i aa , ca 131 kacaaa tka aajor 
ra4i.-ioa aaarca. Tka priaary okjactivaa af 
tka raa «aa ta aataralsa skort-tara *acay 
af facta, aiaca tkaro aara aa aetiaiaaa ia tka 
,«aata. coca a aara takaa froa tka caaiatar 
aa* tka laack rata of tka aatarial ia 
daiaaiaaa ratat aaa aataraiaad ta bo 5.1 * 
i0(x-»> ayaa ca-*ay far t ta f i rs t fay. 
iaaraaa* aaar »* akya, tka aatarial laack 
rata aaa 3-1 s W(«-S) ayaa, co-day. Jiaca i t 
aaa kaaaa taat tka fa i lara accarraf saaatiaa 
kattaaa aaartarly caaiatar ataraaa aatar 
asaplla* oarloda, tkaaa laack cataa aara aaa* 
ta calcalata aa affactiaa aaata aarfaca ana 
praaaatal ky tka eaalatar cracks. Tkaa, tka 
laack tataa fee taa f i rs t lay aa* tka aaarasa 
far *0 fays rspraaaat tka artraaaa tkat coal* 
aata accttra*. Tka affactira aaata aarfaca 
araa coataeta* t i t tka caaistar cracks aas 
calcalata* ta ka kataaaa 1 aal 20 aa a. 
•aaad oa tka ealealsta* affaetiaa aarfaca 
araa aa* tka akata laack rata* of taa 
akssakats eataaic aatar ia l , «.1 a af aast* 
aara Oiaaalta* far aay. Ktl) 

<N2> 
Braitksaita, J - » . , aa< a. J . aai 
kakoratarlaa. llkaaaariaa, I k , 

CDaT-7»1121i s d a a U f i c Basis far saclaar aaata 
•aaaaaaaat, Sclaara «aaarlyia« kaaiaactiaa sasta 
•aaaaaasat. a a i» 1 . 6 - j . icCaxtky (kaV|, at a l ~ . 
Tiucaallaaa of a Syaanaiaa, aaataa, km. taaaakar 
10) lat—ksi 1 . t t ra . riaaaa tuaaa. aaa fork, n , 
Ira. 2a>-2*n. W3 aa. I I ITft 

Usaaasal l a a atakla aacloaic faraatlaa i s 
irasaatly tko aast aiakka aatkai Car iasarlaf 
iaalatioa af aartasr aastaa. Uaxatiaa aa4 
»afaraal af raaiaaacliaaa lata tka kiaaakara 
is klockaa ky karriara sack *m tka aaata 
f a n , tka aacasaalatiaf aatal caaistar, aaa 
tka faolafie faraatiaa. kt Saaiia 
lasoratorias tkraa aaalafic facaatiaaa ara 
kalaf iaxastiaata*; kaCaat salt i a saatkaaat 
tmm aaxico for traaaaraatc safaaaa aaataa, 
aaraacocosso* faal rota, aas kiak-laaal 
caaaarcial aaataa; aai aaa-soaka* foraatioas 
ia taa Mrtk lacif ic aa* kartrock ia laaaaa 
far coaaarcial ki«k-la*cl aaataa. tka iasact 
af raUolyais altaratioaa aa aaata fera aa* 
caaiatar ataki l i ty aaat ka assaasa* fartkar. 
TW klsk-Xaaal aaata kaMa* aalt aa* 
asc-aaaka* aa*iaaat aavireaaaata aiakt ka 
aasacially earraaiaa |kiak taaaaratara 
aaaaoaa cklarlaa aolatioaa), aa* aay ka aora 
•aaaaiaf taaa tka lataraal cacrasiaa 
aaaociata* aitk tka aaata. l a a aitat-aaacitic 
caapatibility ata*y at Saa*ia, corroaioa rata 
aataraiaatioaa far eaaistara ka»> fcaaa Aoaa 
far kaaaa* xalt aa* aakaaa saliasats. Oaar 
TO aatal alloys ara baiaff caaaiaaca* •% 
caa*i*ata caalatar aata r ials. Tka 
sossikllity of aaiag vary tkia saarpacka aa* 
aaksaraa* arc *aaositias or alaaaa-serayiaa 
af axaaasirs allays oata lass aaaaaslaa 
aakstrataa is also kaia* caasiaara*. la 
raaalta so far, taa affact af aaaaa raliatioa 
aa ky*rotkaraal aaaireaaaata aa* tka 
aaaaciata* ckaaaa ia tka cerrositity af tka 
cklorlto aolatioaa ka*a aot fat baaa 
a*as,aataly aaaatif ia*. Tka affact af iataaaa 
saaaa ratiatioa oa aasta fata 4arakility aa* 
aatal carrasioa at »0 c ia kciaa aa* aaaaatar 
ia prasaatly kaia« iaaastiaata*. 
Iiparlaaatal rasalr > sa typical csrrosiaa 
rataa ia aiaalata* klak-lsaal aaata lsolatloa 
aariroaaaata laa* to aaaaral caaclssloas: a| 
•aozyaaaata* aatarata* rriaa ia aora 
carrosiaa tkaa laaryjaaata* aaaaatar plaa 
saUsaats, k) taa a«*itisa of sakstaatlal 
aaosats of diaaolTa* oiyaaa to tka aolatioaa 
(to siaaalta tka aacst-cass affact of kriaa 
raUolysis) araatly iscraaaa* tka eorrasioa 
tats of a l l alloys taat a* , aa* e) loealisa* 
craaica corroaioa aa* pittiay la *aaarata* 
200 C aa* 250 C aaaaatac aa* arias aaa 
siaisal mrn for a sasccptlkla alloy, kat ia 
tka prosaaea of atyoaa, siaalfieaat localiia* 
attack oecarra* ataa la aary corroaioa 
raalstaat alloys. la-ai ta tastiaa a a* 
laboratory asparlaaatal rasalts bars la* to 



c o n u i D B I S K S t i l m m a r t 

< t « > * 
taa caaclaaiaa Oat loaf Ufat iaa caaiatats 
caa ba arotiaad. « l tkat corrasiOB rasistaat 
allaya sack aa Bastallo* C-27*. a ad TiCaaa 12 
ara tka Boat cast attactiaa. (latk) (BC»l 

labia * praaiaa* taaaacataca, 
ckaaistry aaacriatiaaa of tbraa siaposal 
aaatraaaiata lac diffaraat aaata typos; Tabla 2 
l ists cacrasiaa rata* at 2W C Car t» caaslaata 
oaaraajCk alleys ia siaalatat aaaicaaaaata. 

Cerraciaa lata 

• a n t s , n i n u t n i ; Basra I ISPOSI I . ; u s n 
snaacB: aastas, a t r a s t ; sasras, n t - i n n ; 
EISTBS, C C H I K I U ; sistcs, n n m m c ; 
sconce, caouctc; c u m t i s ; aaaxousis: sau 
i m s r t j ; a t u a c roaaiTioBj; saatrtBTS: s u 
• ISMSIt : SIT* StLfCTTH; COMOSIOI UBOBkTOIT 
s ta ins ; e n n u i I W U I W ; carat T * T S I M B B S : 
• U O I S ; u r s m n r s 

aocst-caaa. briaa i n i l a t < 4 , 250 c atidiziaa 
a&airsaaaats. Tfca aaat axpaaslaa (vac a i i t 
at) alloys: ap paar to aa coat af factlaa Cor 
baa* t t t 25- aa« lao-yc l i fa t laa 
altaraatisaa. allay raaairaaaats caa fca 
satiafiaC aitk acasast a.5. BcsasKtiaa 
capacity. Baaad ea taa a* i a i t i a l caaalta. 
patlisbad data, sad alley caata aat 
aaai labi l i t r , aiabt prla* caadiaata alloys 
kasa baaa, valactad far tartaac caaataaaaaiTa 
stadyr l » 1 * a iM ataal . Carta* « ataal , 
l aa* , **.-*•, Cafsa-aiskal, SS-tarlta 2a-1. 
•oaal *00. Iacoaal COB, aa* Ticaaa-12. 
laatai l tnq 

Taaaaratara; p i ; coccooioa lata 

UBOUTCBU STTOIS; SM.T BtfOSRS; SILT IORS; 
su nsfosu.; sniaca, eaoiocir: BISTI »:s»os»i.; 
n s n stOMcc; comt ra i ; i m t s : rm » m m ; 
t m n l i r a ; triors; stasis: s n o u s STKLS; 
a m m o * ; acoaoaics; cose IBSSTIT IBUTSIS; 
staiams: m i t n m t ; ratssaaa marts; 
conossoi: aaamitsis: OTHUCIIFC 

Craitaaaita. J .a . , aa* a.a, nlacfta, Saadia 
laaotatorlas. alaaaaaraaa, Bs. 

Biak-laaal >aata Casistar Corroatoa Stadias 
rartiaaat to Gaolotic taolatioa. 

san-Tav2ittc; co i t -7B i» i - CrocaadiBs* of a 
Ceafarsaca aa Bif a-Laaal Badfoactiva Soil* laato 
Texas, k m a t , CO. •acaabar t»-21, 1*Ta, (31 
pp.).(1*71, Bacaakarl 

Taa coapatlbility of casdidata ra* aaata 
caaistar satarials aitk daap aaoloaic 
Uolacioa aaairsaaaata is baias isaastisated 
ia a aatiaa of iatarralatad laboratory, 
baach-acala. Bad ia alta azpariaaats. 
lasalts pxasaatad aca partial ly applicabla to 
baddad sad doa-» sal t , sstsaabad sadiaaat. 
•ad aariaas typos of bard roc t aaoloaic aasta 
rapositery oc taat fac i l i t ies , tapkasis ia 
tkis aack ia «a baddad-sslt i a l aaabad 
aa*iro*aaats. Saaaral aatiaa of laboratory 
testa aaca coadacta* to aaalasta taa affact* 
af aaaiteaaaatal paraaataxs aa casaltaat _ 
cocroaioa cataa. Taa parasatacs rapraasat 
kotb optiaiaa4 aaplaeaaaat coasitioaa aaA 
ecasikla, aocat-caaa ( a . * . , aatac istrasioal 
boaaaarr caaaitioas. Tariaklas tsstaa 
laelaaa: taaparatara (29-2S0 C), pcasssca, 
•olatloa caapssitioa, o*T9*a coaemtratioss, 
atlatioa aalasa/sacfaca ataa rat ios, aaUia« 
*m* craaica atfaets, «a4 * r aa4 seist salt 
affsets. tpprotiaataly 20 csadidata aatals 
a»ra i a i t i a l l r tastad far cerxasisa ratas 
MOOT apprapria\a siaslatat 1X1 isalatioa 
caaiitioas. Xt aas foaaf taat taat salstlos 
eexresiaaaaas iaetaaaad ia tba otaar I t iaa 
(laCl) - saaastar - arias i phf/K/la 
cklsrlsa). enrcoaivaaasa aas pcobably 4aa to 
a pi affact; tfca pB of saaaatar aa< I t iaa a 
aacrsaaaa fras t .1 aad a»! at 25 C aa tba 
taapantara ass raisaa (4aaadw4, 2M C pa 
nlaaa vara J-»» >a« 3 . * , raaaactiaaly). 
I t laa a pa valaas ekaafaa lass tkaa oaa aait . 
Ucal l iaa attack U aaasrata* 200 C aai 250 
C taat aolatioai aas aiaiaal aaaa far 3»0l 
M . la tka praaaaea af oaTaaa, basaaar, 
aiaaificaat Isealissa (t tact ass obaairad 
aaaa i * taa asry carroaioa raaiataat sllors 
aacb as Carpastar 20CbJ sal aastaller C-27«. 
tffaets af fasss raUolraia ftoiaeta ara 
s t i l l Mass laaaatlaatioo. Tba acoaeaic 
aapaeta af « t l l ix ia« aararal caaoiaata 
etaistar aad cailatar oasrpack satsriais aara 
also addraaaad. Oasrpaek costs aara 
ejlcBlatadJ for aasslbls 1 - , 25-, aa< 300-yt 
da«i«* l i fa t isa raaairaaaats aadar 

Bcaxaaaa, B.B., L k lliaaa*. aa4 S.B. Oxiraaar, 
•caaaay af Sciaacas of tba aSSB. Taatitata af 
•bTsical Cbaaistcv, asacaa, BSSI. 

Titxificatioa of Biab Sotlaa-Uaaiaaa laataa: 
Coapositioa Baseaa aa4 Pro[artias. 
coar-T8H2l; sciaatific Basis for Baclaac a*«t« 
laaaaaaast, Sciaaca saaarlpiaa. ladioactUa Basta 
aaaaaaaaat, Vol. I , e .J . Bccartby (Bo.), at a L , 
rrocaaaiaas of a Srapoaiaa, aostoa, aa, aoaeabac 
2a-Dacoatar 1 , 197a. aiaaaa Trasa, Baa Tack, IT, 
(pp. «3-S2|. 5«3 pa. (1«7*| 

Baiaa glass aloefcs as storaga caataiaars foe 
cataasta ia kieklT ral iabla, bat taara ar« 
pcobiaaa i s aaiacstaadiaa. ait t t f icat ioa aa< 
aaaitrif icatioa pracassas. Staliaa of 
Ia20-r205 oiiaaa of aaatas aad 
Ia20-Si02-B203<a0 axUaa of sastas aboa tkat 
tfcraa aalaat oxidas act botb as alasa 
faraatars (ia pbesaaata srataaal aad as 
aasificatars. Tba tao aalast eriaas act oaly 
as aodificstors sk i f t ia * taa raaao of 
Titr i f icatoa to tba loaar coataat of asttaa 
ozida. Bfcaa tba coataat of aodificatars 
iacraaaa tba cbaaical stabil i ty lassaas. la 
tba procass af alsss aclt iaf tba aaiat i l i ty 
of seas coaaaaaats af tba aastaa, sack as Ca 
aad la takaa placs. Tba «lass of kiak-laral 
f i u t i o a (or radaastaa tkat da »ot rataira 
kiak taaparataxaa sas accasplisaad. I t aaa 
also sacaastad by tb« asaariaaat tkat tba 
laackability of radioaaclidos iacraasas aloas 
tba ca-Sr-Ca-la proaraasias, tad is 10(B-«), 
10(1-7), 10 ( f - t ) , aad IO(f-4) a/sa ca day, 
raspactiaaly. Stadias of crystall l tatiaa of 
elassas aad aataaictisa ties ara dlscaasad. 
(IB») 

Cl*SS; TTT»triC»TIOI; LMOUTOBT STBDIIJ; 
c iTSTi i t iUTtoi i cnaiciL raoraatifs; I U T R , 
MPXOaCTITf; LfirttBB; TTSin'TBIi 

<W5> 
Caray, f.. BBlaarslty of laaitoka, aaaattsoat »f 
tartk aciaacos, fiaaipaa, aaaitoka, Caaala. 

rellocita aad i ts Utaratlea ea OSolsaleal 
Occarxaacaa asd i i paap-aarial Badioactlra Basts 
Dispasal. 



•a 
<t»5> 

comi".i BCSKR tat nnotnacs 

<105> coat-
CCW-7B1121; S c l u U U c B u i * tor Baclaar Casta 
Maaaaaaat, seiaaea Baaerlylea tadieact l t* Bast* 
Rasaaaaeat. »»1. t , S.J. RcCartky | M . | . at » ! . . 
rrocaedia** of a Syasoaiea, Beaten, U , Roaeaber 
? ( - > K H b « 1, 1»78- Pleaas I r a * . *«• Tork, IT. 
trp- 231-23*1. S«3 pp. 1191*} 

t o l l a c i t e baloaea t o tka aolid-aoletioa 
•ar ias BaU3i2Of.R20-CaalSi20«. Isotropic, 
cable aaakara cater tka raaa* p o l i w - r o l l t t ; 
aaleatrepic Beaters ara lc*-ayBB**.ry 
caapoaitieas l a tka laa lr lck rase*. Biaac 
coapeaeats aca re , Ik, I , Ca, 1 9 , Li, l a , Tl . 
Ca, i l l St. Fol lae i ta eccar* l a tka central 
parts of kiakly fractioaaaad 9raai t ic 
peeaatitea eklck aca *Br<ck*d 1* Li . »b. i l l 
r. Crystal l ixatioa of tka aiaacal occera ia 
I»ie s t i ea eeeas t i t* coascl idat ie* aad Coras 
*itk psta l i ta or spodaaeae, (-feldspar, ass 
aaartc. Pol lac i t* i s e a s i l y altered, s i tk 
feltspara, lap ldo l i t* , speaeaaaa, s a s c e t i t e , 
ajaartx. aeataor i l loa i te , kaoliaita, aad 
carkeaatas sra tka aost ccaasa protects . 
"••It a ia sot ratal sad darlea altarat iaa aad 
••».->••* aidely dispersed, aaas coaaM'.'aa 
syt tkat ic pol lac i ta foe Cs 137 fixeltO* tn. 
t e l i M i a a i s ieportaat: iacerporatiea of Cs 
i s n e k kiakar tkaa ia t n aetaral fora; 
rarity aal spec i f i c para«*a*sis of aataral 
po l lac i te aca ceased aora by aaockaaical 
scare i tr asd aiacatiea patter, of Ca rataar 
tkaa restricted s t a b i l i t y : tka 
pevssare-tesperatera raafcs of a l tarat iea 
prodscts Beads aora stady; aal aa ertrvaely 
staap ckeeical aradiaat caa ba aspactad 
bataaaa tka Cs 131-baarlna store9*-poll*cite 
aad tka Clark*-lee*1 c s ccataats of 
ssrroaadiaa rocks aad solat ioas . (IDfl 

M1UCITI; BIBIML06T; CRIBICIL MOKttltS: 
cfoCBtalSTIT; CTTSIkLlIUTIOl; RXRSMLf; c r s i i l ; 
i i m » T « i f 

Cola, U.K., Baited Riagdoe atoBic Basra? 
latkority Reaearck Creep, t t c a i c Energy lasaarck 
Istabliskeaet, Electronics and kppllsa fkysi a 
Citiaioa, Baraall, Serkskire, Eaalaad. 

ka ketone t i c Draa Scanning Syst** for tk* 
Beaeereaest of Platoaiaa ia tes te . 

Baelaar Isstraaaara aad Ratkcds tS: »5-57. (196«| 

t description i s 9 ! tan for aa apparatas for 
locating aad eat leat leg tka pletoniaa coataat 
of taste draa*, s i tkoat opaaisa tkaa. Oee la 
aada of at aatosatic draa acaaaar aad a gaaee 
radiatloa datactor aeeeebly consisting of • 
UICT1J crystal and a pkotoaaltlplier taba. 
Tka draa tab* aiaaiaad ia positioned 
korltoatally t i t k i a tka aeaaaar, s t ick thaa 
rotataa tka draa abas? l t a axis aad scans i t s 
laaatk «itk tka detector assesbly. 1 s ingle 
ckaaaal analyser accepta tka palaas t*ri**d 
fro* tka datactor **d s e l e c t s tkos* tkos* 
•aerglee l i a altera a 50 k*T cfcaanal caatarad 
ea 3M ki» . Coapaasatie* of tka prasaac* of 
Interfering radiatloa fro i otfcar aaclida* i s 
possible by as* of a saparat* dlacrle isetor , 
•ad a second scalar , l i s i a s a detectable 
gaaatlti** of fa on tka saata-draa scanner, 
for tk* lata* datactor asMakly ar* 22 aa for 
s l o t scan, »< •< for aadiaa seaa, aad 105 sg 
for tas t seaa. Tk* acaaaiaa t iaa* ar* 1} 
• l a , 5 a ia , aad 1 ala rasfactlfaly, Tki* 
•atfcod of seaaolaa *ia«la«aa tka coaditloa of 
• pi «aossuy t s t i t k i a a tost •*, and ta* 
d*t*ctio* ****ltial«y i s ssck t int platoalaa 
caataat* t i tk ia tk* rasa* 22 *<-20 a aty ba 

datactad aitk plaa ar aiaa* 19* accaracf at 
tka 2 aiaa a (slaaat l a t a l . tka acaaaar Bay 
ba asa* afaa l ly s a i l for datcxalaiaa tka 
prasaaca of aaay etkar aaaaa >^ittiaa 
Isotopas, far axaapla * 23$ aad t t i l . roar 
taata-draa scaaaars kat* kaaa pcodacad, aad 
a l l ara i a raaalar as* ia tarioas H U I 
as tak l i sksaat s . IPT0| 

MBRS; IOC6IBS, CksM; nVlSBimi: BltlflBBT: 
BOIITOBIIC; BlCIktlOB. C H U ; t»BI«TIOS 0ETZCTOBS 

<107> 
Coopar, B.C., aad P.c . Pnaaar, Los klasos 
Sc iaat i f i c Laboratory, La* klaaos. BB. 

Boat * ip* Caeliaa Systaa for Badararoand, 
•adioactita Basta Storage Taaks. 

H-BWO-BS; 18 pp. (»1«0, rabraary) 

Tka ob]act i ta of t a i l proaraa i s to dataraia* 
tk* tacfcaical aad scoaoaie f eas ib i l i ty of aa 
a ir tkacaosypkea for cocliaa a* aadsraraaad 
«a-^« storaaa taah aitk a «0,0O0-1»O,B«« 
BTS/kr kaat aaaaratioa rata. Taia i s tka 
f i o a l raport mi Task 1 ef tk* proaraa ~ tk* 
parforaaac* of a tkaraal aad aa*r«y balar -a 
aaalys i s oa aa aadsraroaad tas t* staraa at 
to dataraia* tkaraosypkca faaa ibt l l ty , a 
paraaatrie stady to dataralaa tka loaat 
aladaa sac f aca taaparatara aad dact s i t a - j r 
tka a ir f l o * . Taak 2 ia tka proara* raaaira* 
a coaccptaal aasiaa repert iscladiag coat 
•a t iaa taa . prototyp* teat aait daai«a, aad 
aa*iroa**atal aasasssant; Task 1 t i l l asalyx* 
protatyp* tas t data to seal* ap taa 
tk*r*o*ypkoa systaa for aa aetaal taak. Tka 
r**alts of tk* aaaly~ia sko* tkat aa array of 
37 b*at pipa* ias*rt*d tkra*fk a caatral kola 
at tk* top of a radioactita taatc atoraoa 
taak t i l l raaon 100,000 9T0/kr aitk a kaat 
sink of 76 r ataospkaric a i r . Mat transfer 
ias id* tk* task to tb* kaat pipe i s by 
aataral coatactioa Reat rajaetio* to 
oatsida a i r a t i l i z * * a tlotar to force air 
past tka k««t pipa coadaas*r. Tk* kaat pipe 
evaporator section i s a t ia l ly fiaaad, aad i a 
coastractad of s ta ia lesa s t e a l . Tk* torkiaa 
f laid i* aeaosla . tk* tlaaai pipe* ara 
iadiaidaal ly akroadad aad ertaad 3$ f t dots 
into tk* tank air apace. The not taak air 
eaters tke skroad at tka top of tke taak aad 
f l eas dotaaard as i t i s cooled, aitk tka 
raaaltiaa iacreased density ferniBkiaa tk* 
pcesser* difference for circulation. Tka 
c*ol*d air disckaraee at tka center of tke 
taak abate tke sledge strface, flows radial ly 
oatvard, asd picka ap kaat troa tka 
radioactita sladaa. kt tka t in t t a l l tkt 
keated air riaas and tkaa flota iatard to 
coaplat* tk* cycle . Tk* d«*iaa pkllosopky 
coac**trst«s os asin? e i l s t U g t*ckaolo«y 
coabiaad t i t k ade^aata ptrforaaaca aaraias 
aitk tka aoal of s l a l s l i l a a dat*lop*ant t i ae 
asd radaciea cost . Tk* desian i s based aa 
pass i t* tbaraal coapoaaata in tide tk* taak 
penetration tkroeak eriavma doe* ports. l a 
addition, ancertalntiaa aboat da^radatlos of 
tk* kaat pipa tockisa f i e ld in tka radiation 
enfirosaeat (akoat 1000 rad/kr| at* otatcoaa 
by lacladi*9 on-*it* f ie ld r*plac*a*nt 
capabi l i ty , BosBdary teaperatnrea t*r* b***4 
oa torst cas* cosdi t ioas . If alaiaaa 
teapacatar* H e l t a are eetablisked, tk**a can 
be set by control l ing fas porar aad kenee 
tkeraal condoctanca to tk* oataid* 
• • f i roneeot . (t*tk| (Ira) 

OtSXSB; COOUBTS; (1ST! STCfnOC, T»«RS; RCK 
ItCIIMBT; SUTP4U; IMrf»»TO»f; IftLPmOB; «t»T 

^ J&Mf •''''"*•• 



c o m i i n atsici m pttroiuscE 

as 
<10T> 

<w»> COM. 
TIIBSPI*: comcttoi; itapoitrioi: aiaoiia; 
PIPCS; COOLIRS: I t S U M T I O l ; t I S t t S , BICB-LITIL 

< i o i > 
I l l l e t . • - • - , J . i . Ccorar. aad * . l . l a r d a i c k , 
I t o a i c laacyy lasaacch EBtabl iskasat , l a r a a l l , 
114 l a a t . 

P isat ias of ladioact iTo Basts l a C lass , Pact 2 . 
Tba t i p a r i a a s t a l I t a l a a t i o a c f fkoaaaata a s * 
t o r o s i l i c a t a Claasaa. 

Trcataaat aa< Storafa c* l i a s - L a r a l t a a i o a c t i t a 
• a s t a s , Pracaallaaa of a Coa-Iaraac*, H a a s s , 
l a s t r l a , octobar a-12, m i . I a t * r u i . L o a a l 
atoaic ( M e a t ioaacy, t i m s a , Q a . 
3 t 1 - 3 « * | . | 1 H 3 1 

I f l a n a s l t a b l s foe l o a q - t a r a storaoo o f 
f ias ioa -crodact aastas aaat ba ckosaa a i t k 
cafard t o t k a aatkod o f s tocafa aad 
r a l i a b l l i t y o f aaaatactara l a a k ish ly 
radioact laa p l a a t . Pactocs r a l a v a a t t o 
storsaa iaclado laack ras is tasco , t k a r a a l and 
t a d i a t i a a s t a b i l i t y a a l taa parcaatafo o f 
aaato t l a t caa be iacocpocatad, wkl la taa 
pkysical aad ckoaical aatara o f f l a s s - f o r a i a ? 
add l t iaaa tooatkar a i t a taa a o l t i a a polat aad 
v iscos i ty o f tka c lass ca la ta t o taa 
aaaafac tar ia f process. Taa r o l a t i a a 
iapottaaca o f tkoso facto is i s discassad. 
Espariaaatal s t a t l a s o f tka b o r o s i l i c a t a 
alassas tka t kata baaa ckosaa f o r p i l o t - p l a a t 
aotk aca dascribad, i a c l a d i a a t k a a f f a c t of 
rad ia t ioa dosos ef ap to 10 ( l »12 | caa oa 
t k a i c pkysical aal ckaatcal pcopactiaa. I t 
aaa dsaoaatratad t k a t a k c r o a i l i c e t a a lass 
coata ia iag 2 S I n s t a ozidas caa ka 
aaaafactacad l a tka l a r a a l l pcocass. T k i a 
• l ass soeld bo a »ary s a t i s f a c t o r y aodiss foe 
stocafa of f lssioa-pcodect aastaa, beiaa 
a laost iaaolabla la aatac aad t k i s 
i a s o l a b i l i t y i s not s i s a l ( l e a n t l y a f f a c t a * by 
d e s l t r l f i c a t i o a oc oroa by »ory kick 
cadiat ioa dosaa. I t doaa »ot r e a c t a i t k tka 
s t a i a l s a e - s t a a l pcoeoss vassal aaaa a t t ko 
kick taapaiatacas of i t s aaaafactaco. Tka 
bocosi l icato systaa say act ba s a i t a b l a fee 
iaeacpocatioa of aaato o i idos t o a oraator 
axtaat tkaa 30 * i f tka pcasast a a l t i a a - p o i a t 
l l a i t a t i s a s p a t a i s t . Otkct k iads o f 9lassas 
saca oiaslaod aad t k a i c p c t a a t i a l r a l e a as 
stotada aadia coapacod s i t k tka boros l l i ca ta 
a l a r - „ > . -.p t o »0» aasta osidos say ba 
iael.'dod i s *>nj etkoc a lass eosposi t ioas. 
I s p a i t l c a l a r t t a pkospko-si l icata systos 
4 i *ea »ary aood f l assas , t a t a k l l a i t offocs 
adfsataaas l a aotociaa a id kasdl iaa tka 
a laaa- focaiaa add i t l vas , t k i s i s o f fsa t by 
tka COCCSSITO aataca o f pkospkato a a l t s . 
(astk) (C»J| 

OUSS; STOI IS I , OMUMXC; M I T t S , l lDXOkCTIVI; 
S IS f IS , IX0 l -LZ?*L; U f T t STCI1M; PISSXOI 
IfODOCTS; OI ID IS; M M P M T I CUSS; PITIXCtL 
rtorfiTifs; c m i c u pioptiTns; rxno STIDXIS; 
• ID I1T I0 * I f f t C T f ; T I I I I l L PSOPntTIIJ; CtMIXCS; 
COtTkXIHIT; I I P P 

T a a l t : I baaoaatrat loa of tka Disposal o f l i a k 
a c t i v i t y s o l i d i f i a d l a s t s * l a aadaracoaad S a l t 
• l i a s . Ck. 1 * . Cpp. 1 0 . 1 - 1 0 . 2 ( 1 , 022 p p . ( 1 * 7 1 , 
• p r i l l 

Tk is ckaptar racoaata tka aaea t * of tfca 
apacattoa paasa of tka a a p a d a a a t , l ac lad iBf 
d i s a a a t U a a aad r a s o a i a j tka s f a i p a a a t , aad 
prostata « a iapoctaat r a s a l t s calatad t o 
a^aipaaat p.-cfocaaaoa l a kaadl ia f t k a f o a l 
alaoaat caa ls tacs . Tke cosal ts aca pc iaac i ly 
t a l a t a s t o t k a partocaaaea of aad aroseLaaca 
t l t k tka o ia lpaaat aad for kaadliaa tta f a a l 
a laaaat c a a i s t o r s . Tka tacka i faas aoaf i s 
kaadl ia f t k s caaistacs sacs ssccassfa l . (CIJ1 

erapks aad t a b l a s aca i a e l a l a d . Saapla data 
foraa foe opocat ia f precadaraa aca a lso f i a a a . 

•1511 U U 6 B » B T : WaSTCS, HBIOlCTtTE; I 1 S K 
DISPOSkL; STOUSt , GtOLOCIC; KVOSItOCT: SILT 
BBTCSITS; l l l t S ; DISPOSkL S I T l : B t S I S I ; 
•OntBEBT; CTtU lT IOB; m i l S T B B I O ; CUISTBIS; 
LkBOMtDBT STBMtS: I I S T I S , SOLID 

<110> 
Baaaiaooc, 0 . * . , »-». satkar laad, J c , s . 6 . 
Ostoa, aad « - » . Taa (oayaaabaci , Tka k a a l y t i c 
Sciaacos Cscporatioa, baadiaa, U ; Laacaaca 
L ia t raora Laboratory, Liaacaoca, C I . 

•a laas^ of Badioaaclidos fcos l i a k - L a a a l l a s t * 
Bar ia j Traa^poi tat ios r i r a a . 

COT-1»112t ; S c i a a t i f i c t a a i s foe Baclaac aasta 
Brasgaoaat, Sciaaca Badaclylaa lad ioac t iaa t a s t a 
Paaafaaast, V o l . 1 , C . J . IcCartky ( C d . ) , at a l . , 
fcocaodiafs of a Syaposiaa, loatoa , Bt , (ofaabac 
2S-Bac«abac 1 , f f 7S . Plsaaa Prass, fw lock , I T , 
(pp. 5«t-5s»> , s » j p p . ( I V » ) 

1 p r o b a b i l i s t i c ana lys is datarBiaiaa; tka 
arpaetad aalaas of popalatios dosos f roa r a i l 
oc road t raaspoctst ioa aa« pacfoca*d. Tka 
sasto cOBsidsc aas s o l l d i f l « J k i a k - l a « a l 
aasta ( roa spaat c o a a a c d a l caactoc 
raprocassiaf aad coasiatad of spray c s l c i a a , 
f lo id izod-bad c a l e i a a , fcorosilieata f l a s s , 
aad a apac ia l • a s l t i - b a r r i a r * aasta foes. 
Stainlass s too l coataiaacs bold tka aasto. 
•ador coBditioas of f i c a tka cast saal 
kreackas aac ly so t k a eaaistar da ts rs laa* t k a 
tktoskold of coloasa. Saavcally corrosioa of 
tka eaa is ta r i s tka priaacy poiat of f a l l a r a . 
I f t ka caa(star f a i l s tka rsloaso aaekaaiss 
• i l l dapaad oa tka vaata fora propart ias , 
aackanical tors of tka isptacad cask, tka 
caaistac sad aasta. Tka e a l c a l a t i o a say bo 
sacfoeaad by a doablo iatoocat ioa oaoc t l s o 
aid tssparatara of t k a ftodact of tka calaaaa 
faact ioa aad tka p r o b a b i l i t y danslty 
faactioas of f i r s t i s o sad t i r o toapacatara 
l» t b a araa o f tka t isa - taBpata taco akaca 
f a l l a r a caa tako p laca . Psct ic la plaaos-ara 
tka eoBf lgarat ioa tba a t t a r l a l takas i a t k a 
t i t . Tkis aatkod paxal ts safaty caaparisoB 
fcataoaa aasto foras aad tcaaspoctat las sodas. 
(»»» 

STMISTICS; StPtTT; CkBTSTIISt U U T I 0 I S ; 
T l f t l l l . P tOPI tT I IS ; TtHPt l lTBHI ; CISKS; 
n u t f o t n n o i ; IITIODS 

<10*> 
fspsoa, r . l . , » . t . loasar , a id f . r . Scksf far , 
Cak t idao l a t i o s a l Laboratory, oak t i d e * , T * . 

Oparattaa l i s s r i a a e a . 

C l f l - » M 5 ( S t a f t ) ; o n i - c y - I C - l - a J ; Pro lae t Salt 

<111> 
l a i s a . I . e . , O i i T s r s l t y of l a s M i l e o , 
DspattBOBt o f Oooloay, t l k H M r f i a , I I . 



c o m i m DISISS • • • rnroiiiKi 

<t«i> c o n . 
aataral Elaaaas: laalafaan. tar sadloactiaa (wta 
I c t u . 
COIF-TillJi: Sclaatlflc l a a i * Car taclaar as eta 
• • H f t m t , sctaaca aaasrlylaa aatiaactlta (acta 
•aaaaasaat. f a l . 1 , 6 - i . acC artsy ( N . | . at « l . , 
Pracaadiaes af a Syapaalaa, loatoa, at . seaaabar 
21-Dacaaaac 1, M70. Haaaa rraaa. Baa Talk, IT. 
(pp. 57-at). 5«J ra.(1«7*| 

Tka losa-tara affects of altacattoa sad 
eetaaictitatiee ia tka eeeloeic eariroaaeat 
ia stadiad eelae sateral eaaloeaes. 
txperlaeet* kaae sko*B tkat taa preaeace af 
•star as* taa taaperataca ata tke aaat 
iaaecteat rata caatcalliaf aarlaklas. 
Besidea aolcaaic (lessee, lapect (lasses, 
taktltaa aad laser elassea Bay oecar 
sekataatially aaaltata*. far ta t t l taa tkair 
taaiataaea ta altacatiaa ia tea ta tkeir kiak 
Sl-n eaataat aai la * a lkal i caataat. ta i le 
i t Is laaparoaclate ta aaka direct 
ceapariseaa kataaaa aataral elaaaee aal 
radsaata (lasses, taa aataral alasataa aaf 
aataa aa kaack eats, fac ccepaxisa pkyaical 
properties raaaltiaa froa cartaia f i m 
ckaaical properties. Tbie type af ceaparlaon 
skoal* a i i l a aalactiaa af tka appropriate 
•aata fata. (>BT) 

cmictt notmxis: suss; a imuiunoi; 
ItTTICI; HaOtlLII lTIOl; S13TIS, tlDIOICTITt 

•ar ta l f , C o . , Saadla Laberateclee, Lltsreere. 
«. 
•aaaa Spectra af caalaa UaalaeelUcate laata 
Paras. 

COiT-7»1121: Sciaatlfic Basis far asclear Baste 
•ttaeaeaeat, sdaaca taiarlTiaa katiaactlaa aaata 
Baaaeeaeet. Tel. 1 , e .J . acCartky ( I d . ) , at a i . . 
rrocaaaMaaa af a Syapoaise, loetoa. U , loseokar 
2*->acaaaac 1 . 1(Ts. Plaaaa Press, aaa lark. I t . 
laa. 2T9-22SI. SC3 pp. (1»7e, 

Taa laaaa spectra aaca seed ta tellaaata taa 
atractara of taa caalaa alaalaoailicates aitk 
facaalatiaaa slal lar ta pollecita 
(Cs2a.al203.«si02). Tkaaa aiaarala ara 
aaafal far iacerperatlaa. larea eaaatltiee af 
Cs 137 baatlBf aaata. Tee raaaaaaca at 
200/ca iaaolies aerticieatle* af Ca, at 
297/fcs U . aai at 3*2/fce Si . Qryeea 
atxatcklaa aiacatlaaa ata ceetaiaed aaar tka 
freeaascy revise af IMO/ca. Ika baai at 
<7«/es is aaeociatsd aitk aoa-kri lf la* 
oxyeaas, taa kaaa at lOaS/ca altk tka l l - o 
boed, aa« tka baa* at 1120/ca aitk tka Si-o. 
Tka spectra aaaa tkat aatac is lacecporeted 
lata polleclte as a aaa aaar, kyxroaee beaded 
ta tka osyoaa caee. la a kick i t is located. 

laavi 

sfBcrioacm; n u c m s ; i i m m : oiTcn: 
POUBCITI; CBSIBI; l i tT tCt ; LIB011TOIT STBBIIS 

< l t t> 
• a l l , i . J . , aattel le-facif lc fertkaaat 
lakoratariaa, licblaad, M . 
Beaelopseat of l l q k - U n l facta Skippiaa Caet 
ledela. 

»a»t-2126; lecleer laata lanaaaaaat asd 
Txaaaportatioa Oaarterly Progress leport, I p r l l 
Tkroeek J*se MT«, » . ! . Piatt , Sactioa 7.0, (p. 
7 . 1 | , «« pp. (197C, Octabarl 

Tka object!* of tkis proerae i * to 
caaeaptiallT daaiee, aad fabrieata aodela of a 
caak for trr tpertia? kiaa-laaal aaata by 
ra i l raa l . '-.o typas af aolala of a 
kiak-la*al aaata akippiaf caak ara to ba 
fafcricata* la tkia pro]act: 1) a ooial of 
tka caak aoaatad aa aa SO-aaaaa r a i l car 
(1:17 acalal aa< 2) a tafcla aoAal of tka caak 
aloaa for saa is portaUa displara. Tka 
daaiaa of a coscaptaal sol l I i f laC kigk-laaal 
casta sklppiaa cask systas aas eosplata*, a«d 
tka 1/IOtk acala ubla Aisplsr sosal is bal»? 
(abricatad. Tka cask foe tka takla aosal 
s i l l fca aboat 1 ft ia diaaatar kr 2 f t loaf 
aad a i l l iaelada a catava] aactioa skoaiaa 
tka ki«k-laaal aaata caaistars issida, Tk* 
tabla display aodal is aipactad to ba raadr 
aarlf l» Jaly. 1 display pastar to accaapaay 
tka aodal ass baaa praparad to fartfcar 
i l lastrata tka coacaptaal daaiaa sad to 
ckaractarisa tka aalidifiad biak-laaal aasta 
trassportad. rabricatioa of tka B0~assaa 
cask ear ayatac ao4al baa baas iait iatad. 
Tka caacapt draaiaa • • ! skatckos asad for 
aodal sksp fsbricatioa »r« balsa raflaad. 
Tkaaa dtaainaa a l l l ba aaat to *atieas RBI 
laboratories for rariaa aad ceaaaat. 
(latbl (1(1) 

•ODfU; DfSlSf: f»ni:»TIO»; CUTS; 
TlaMPOITlTIOf, M i l ' . , MSTI I , f l S I - l f f l l ; 
flSTts, tone; f u t i aifiotitwT; THiotrricii 
S1S0IIS 

<11«> 
•atbarl ia, S . t . , B.k. aakat, C.f. aayar, 5. 
Saadal, aad T.L. patarsos, sattalla-pacific 
•ortkaast laboratorias, Ilcfclaad, I I . 

laalaatioa of tka Caaaaasaaeaa of Uakt tatar 
saactoc spaat raal aad Platoalaa skipplaa 
Packaoa laaa at Sa*. 

» I l -S t -10 /1» ; Baai9a Coaatractios aad Tastisa 
of Packaaia^ for tka Safa Traaaport of 
ladioactiaa latar is la , Prooaadlaaa of a 
Syaposiss, Tisaaa, laat r ia , laaast 2}-27, 197«. 
Xataraatisaal Itoaic taaroy kgaacy, Tiaasa, (pp. 
315-323) . n»7a) 

Tkis papar is s tasoratical atady of tka 
affacts of tka loaa to tka aaa of skippisa 
sscksass coataisiaa t f t spaat faal or 
platoaiaa diozida. Tka skippiaa pactaaas 
coaaidarad ara a 100-taa aackaaically caolad 
caak ia tka caaa of t l» spast faal aad a 
57-l i tar spacificatioa 41 coatalsar sitk 
susdsrd 21 iaaar conUlaaaat is tka caaa of 
Pa02. Scoaarios coaaidarad ara loss of aa 
aadasasad packaaa, loaa of a flra-daaaaad 
packaga, loss o» tka coatiaaatal akalf (200 a 
or lass), sad loss bayoad tka saalf. 
tstiaatad araraaa iadltidaal doaa asd dosa 
caaaitaaot froa tka aariaa food caaia froa 
loss of a »« packaaa (2.SS k« fa) oa tka 
coatlaaatal akalf ara a.» i 10(1-6) rsa aad 
1.1s 10 (t-a) tas, raspactiaaly. tsUaatad 
aiaraa* ladifidaal doaa coasitBaat* fros loss 
of s spaat fael cask (3.1 toss 0) ara ( . } z 
10(I-») r*a for as sadaaaaad cask aa tka 
coatiaaatal akalf, 0.11 raa for as 
artsaslaaly fita-daaaaad cask oa tka 
coatlaaatal akalf, aad lass tkaa 1.1 s 
lO(I-S) raa for a cask (daiaaad or asdaaaeadl 
ia daap ocaas. (tru) 

teexoms; fi»r U U I B S ; ocsc comxrirpf*; 
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OM> COtt. 
c o m i n u ; su Disposal: IIHID aiiusis; 
OISTES, IICP-UTEL; laaoaRiai sraeiEs 

ois> 
•ee ley . 4 . T . . T.J. teedley . P.P. U s e e , B.B. 
Streckea, aad B-J. Eepfer. S u l l l Laboratories, 
klbeee.ece.Be. •*: l eekae l l b l f K i opsratioer. 
t i ck les* , s i . 
t icreetracteral Caeracterisetioa of Solidif ied 
Siealated (sector Sascefores. 

COsT- l tmi ; s c i e a t i t l e Basis (or Isc lear l a s t * 
Saaageeeat, S d e s e e taeerlylag M i t K t i n tas te 
laaeeeeast, Vol. 1, C J . BcCartky ( t d . | , a t a l . . 
Proceed lags e t • Syapoaiee, t s s tea , U . Boveaber 
2t-Decosker 1, W7«. Plaass K m , Ma t o r t , IT, 
lap. 03-961. 5*3 f t . (19791 

•lccoetracteraL character Uat iee of aaclaac 
•asteforea foe geologic disposal t s e s s e n t i a l 
to tbe eseerstaatiag aaa cralaatioa of 
afficioecT of tbe la seb i l i za t i ea process a ad 
aat laat iea of s a w pfcysicel properties sack 
as leeck rates aad s a s c s p t i b i l i t y t o 
rediatloa daeoge. Teckaigees for 
ckaracteriJisg aock focaa aco scaeaiag 
e lec tros elcroecapy, treasalss leB aat 
acaaalag traasaiaaioa electron aicroscopy, 
alocttea aicroprobe aae lya i s , i -ray 
d l t f rec t l ea , I-ray flsoreaceace, e saa t i ta t lve 
eicroacopy, opt ical petrocroyhy, aai kallaa 
aycaosetry. Scaaalag e lec tros aicroscopy i s 
capable ef aiaceralag «ko dealt r i f icat ioa 
processes la g loss s s d i s . t raass i s s ioa 
e l ec tros eicroecopy aad scaasiag t r e e s s l s s l o a 
aloetroa alcroecopy aro ased to ideet i fy 
aaall aad aery s a a l l c r y s t a l l i s e phases. 
lealyeea ftoa tko e lec troc sicroproba provide 
gaaatltative cospos i t lo s s of tka varioas 
pkases aad a l a a a a u l d i s tr ibet ioa saps of 
botk tka g lass aad ceras ic aodia. Tke 
prosoaca aad diatribat ioa of c r y s t s l l l s s 
pkases la tk< aad la cas ka detsraiaed by 
optical oicroscopy. tejor c r y s t s l l i a e pkaaas 
eay also ko ldaatif iod by I-rev d i f ftactioa 
aaalys i s . ta lk coapaoltica i s dotoraiaod by 
I-ray f l sccssceace . fo l iaa pycaosetry i s 
asad to detersias tke volese percent of 
ssrface coassctsd porosity preeeat i* coraaic 
aadia, k f a c i l i t y at Seatia koasss tko 
egelpeeat tegelred for tkasa tecks leees . 
(•Of) 

ctriictL rtomtns: PITSXCU ptoptmts; 
irnoos; "irmerioi, i-t»t; ciismixtiTiot; 
ciiss; cttiaics; ntcraoi aictortoit; 
itctoscorr; ttsTts, SOIID; sciiDxrictTios 

< i « > 
•of(aaa, 1.1.. Idako fa t ioaa l tsglaaerlsg 
laboratory, Idako f a l l s , ID, 

-.otcoalos losl ' .ot iag of S lot age k i te for 
tsdloactive Calciaas. 

ier-fi>7i; it pp. tun. October) 
l igk- leve l l laald vaatoa ars geaerated a t tko 
Idako Cheeical Processlag Piatt as tka rosalt 
of araaiaa rscotory oporatloas (ros spaat 
• te laet roaster f a s t . Tkaaa algkiy acidic 
n a t e s origlaate froa •.ke f i r s t cycle sol vest 
attractioa of tka dissolved feel e l e s e e t s iad 
eoasist of tke dissolved claddiag eleeente , 
f l se ie* prod acta asd process adjestseat 

chaaical*. Baaeeaaeat frect ice for 
kigk-level eeat* la t o i t o n te* l iaa id aaste 
safe ly ia oaaiaavnd biaa ef Types «»S aad 
3da | 0 . K perceat cacboc aasiaa^i s t a t e l e s s 
s t e e l s afcere i t e i l l be r e t r i e n b l e at a l l 
t i s e s . Cocceaios eamlaatiee of coapoR.i 
•itbdraea froa tkese biaa iadicates eace l l at 
perfocaeace far tke aatar ia l s af construction 
ot tbat b ias , kt exaooeca periods of ap to 
ait years tke aesraee psaetratioa rates ace 
0.01 aad 0.05 s i l e s per year toe Types 30* 
aad a05 s t a i a l e s s s t e e l s , respactiaaly. 
(katk) t u n 

co i i o s ioa ; eoarrosiac; a t i i e S I D I I S E ; 
o o r r u I E I S ; c k i c m : • I S T E S , B I S I - U T E I : » » S T E S . 
i t g a i s ; S R W ; soi iBtricaitos- . t L m t n « ; 
XIICOIIBB: 1LLOTS: SITE SBfTEIlUICE 

<111> 
•offaaa, T.L., Idako la t ioaa l Eafiaeeriaf 
laboratory, Idako r a i l s . I t . 

Corrosioa Evalaatioa of Sta ia less Stee ls i a 
Idako Ckeaical Processiae riant ilak t o t a l 
tadioactiee t a s t e S e n i c e . 

ICP-1072; 21 pp. 11*76, Jeaal 

kt tke Idako Ckeeical Ptacessiaa Plaat , 
seaeral 300 s e r i e s s t a i r l e s s s t e e l s sere 
corrosioa tested ia raf fiaate storage taafca 
Bade of tke saee sa ter ia la . I f ter etposare 
to tke raffiaate s o l a t i c s s for periods ap to 
alseteea yeara, aatiaee peaetratioa rates of 
0 .1 a i l per year sere nlserved oa Types 10aL 
aad 3*0 ata ia less Stee le aad 0.1 a l l per year 
oa Type 31fL s ta in le s s s tee l ia 
aleeiasB-rircoBiee preccaa f i r s t cycle 
raf f iaate , aad oaly 0.006 a i l par year oa 
Types 30»L sad 3B0 sta in Was s t e e l s ia second 
aad tkird cycle raf f iaate . Tkasa favorable 
observations at s i 9 » i f i c t a t eiposere t i s e a 
a l i a i sdicat ioa of a ra lat iae ly loaf service 
l i f e for tbe vassals . Coatiaaal eeaaareaeats 
of l iqaid level i a a l l teaks carreatly ia asa 
skoa tkat ao leakage kaa aecarred ftoa aay of 
tke teaks dee to tank fai laro (roe corrosioa 
or other ceases . (1stk )(>•') 

COtlOSlOl; STtELS; (ISTES, IIH-LITEI; 
urriHTES; Tins; us i ts , nooio; srrt 
sstvcK-uaci; tioaiaon; XIKOIIOR; kiiois 

<110> 
•oaser, C.». , I .S.T. Tsoao, aad a.*. Sk i te , Tke 
feaasyleaaia State Oaiversity, aater ia l s 
lesearek laboratory, Oaivecslty Park, Pi. 

Ckaracterlsatioe of leached Sarfaee l e y e t s oa 
Slsalated *l«k-Lefel taste Glasses by 
Spstter-Iadsced optical I s i s s i o a . 

C0tr-7(1121; Sc ient i f i c f a s i s for taclear tas te 
•aaaeeeeat. Science saderlyiao •adloactlvo tas te 
Haaafaaeat, Vol. 4, 8 ,J . ReCartky ( t d . | , e t a l . . 
Proceedings of a Syaposiss, toatos , Ik, loveeber 
2d-fteceaber 1, 197*. Pleas t •rose, t o t fork, IT, 
•pp. 131-139), 563 PP'|1*79| 

Tbe s t a b i l i t y of g l a s s e s ia loacklag 
coadltioas ia erplored, la general tke 
leecbiag of tbe a lka l i s caaaea tke focaatloa 
of an alkali-depleted layer oa tke o t t ec 
aarface tkick acts as s dlffss«ea barrier to 
ftrtkor atoaic aigrat loa. For tk i s stady 
leaeklag taa atadled by aeasarlag tke 

http://klbeee.ece.Be


ccmiiit msm ut nmiuic i 

<11«> COST. 
coaposlt leaal e n t i l e s of « . SI , i .1 , t W 
a l k a l i s , tk* I I U U M earths , a ad trwnsitioa 
M t a l s , seek as p», I r , a** So. rr*liaiaary 
m a l t s «* a sat a n 1 obsi i iaB hydrated by tka 
di f fes ioa at aa cleat wet*r ska* tka a lkal i 
aatals aaca c learly depleted at tka sarface. 
tka s m e skaa* *ad eeplettoa-deptk far tka 
a l k a l i s a****at a coaaoa eecheais* for tkaic 
• i gra t ioa . For eg aad Ca tka deptk profi les 
aaca eore I m g s l a r aad axkibltad l a s s 
eeplet ioe tkaa tk* a l k a l i s . Of g m t c s t 
iatacast aas tk« apparaat ptl*-*p a t both c« 
•14 ig OB tka aaac-sacfaca layers , akick 
i a i i c a t a s s*a* raactioa bateaea Ca/oc Eg aad 
tka *lkeli-d*plet*d a l a a i s o - s i l l c s t * 
fraeevork poss i t ly torsi*? aa alkal iaa aactk 
s i l i c a t e Tka <t n e t i r e , however, of tk i s 
laaac k*» fa t t e b*. i e ta f s iaea. Tke Si and 
• 1 profi les skewed-very l i t t l e variat ion 
tkas, saggeatiaa tkat tka a laa iao - s i l i ca ta 
fraaevock c a s a i u i a tac t deriag l**ckiag 
aster aaatral ccadit ioas . Bora aork i s 
plaaa*d. fROf) 

suss; Lttcwits: l u u t n n ; t u t EIPTES: 
intents: Dimsioi: UTTICJ; ussiras; 
UIOIsTOtT SffOIts 

<n»> 
Jaaxoa, C , and J .a . l a ser , Est tv l lc -Paci f ic 
•etthaest laboratories, Ucbland, Ik. 

Inproved (eat Traasfar fro* Badionctiv* taste 
Caaistars. 

Traasactieas of tka taacicaa Vaclear Society 
11:327; COir-731101; laeclcaa laclaar Society 
• later sMtiag, San Pranciscc, CI, Soreabar 
11-W. H t l . IW31 

Caaistar design codif ications to redece tke 
» * r a * l tesistaace of tka average path for 
kaat flawles to tka ssrroaadiags froa stored 
so l id tadioactiv* vastes acre stsdied at Pit. 
Rodlficatioas cosaidared incladed (a) 
aaaalar c i ' . t t e t i , (b) internally finaad 
c a n i s t e r . , (c | caaistars aitk a a l t l p l e 
lateraai cooling ports, fdl lnt laat« ly aiiad 
aetal->asta eoapasitaa, and |el a l ternate 
layers of aats l tad beat-generating caraeie 
•aster.. Tkasa ears conpared aitk s taple 
cyl indrical caaistars cos t s i s i eg os ly 
noBaettl l ic aastaa. Tka Halt ing taaparatira 
•as assayed to la the aasisaa »««te 
taaperatara, and tka Tola aa t r i e kaat 
geaecstica rata aas alloaad to vary as tba 
alloaabla total poaar varied. Paraaetric 
correlation* for tka ieprcved iateraal tteat 
traasfar aara developed fee sack of tkase 
systeaa. Cost coaparlsoni batveea 
cy l iadr lca l , aaaalar, and lataraal ly finned 
ceaiatars for botk s ta la lass s t e e l aad carbon 
• t e a l coast n e t ion aara based its e s t i a a t e s 
froa ecckltect engineers asd vendors, costs 
i s dol lars par aait volaae aara radacad to 
eapir ical eqtation* involving the saae 
variables as tka bast traasfar. Comparison 
of tka tao corrslat ioas save correlat ions of 
the caaistar coat la dol lars par aatt of 
•asta for sack caaaistar type. Tk* cost 
advantage of aaaalar over staple caaiaters 
passed tkroaak a aailaaa as aire lacceetsd, 
S l s l lar bakeflot aas observed as a fanctlon 
of tk* oasber of letaraal f i n s , bat at a *>ch 
larger naebec of ( l a s tksa i s carreatly 
practicable, (e i ther east advantage aas 
greater tkaa a factor of 2 over s taple 
c v l l a e e t t , aad tka rasiltaftt increase ia 
operating cos t s for f i l l i n g , shipping, a*d 
container integrity aoall tend to sake tn*ir 

ese Mrglaal ly des irable . Unt i l (U*4 

c o R i i t E i s : oisxca; »t»r S-ESISTEICZ: R E T 
TEiisrei; T R M E I ptopetTitS; s a s t t s . SOLI*; 
lESTES, RICE-LETEL: SISTE HSWKIL: SIStH 
STOVISE; COS? SEKrTT MM.1S1S: tjaiTIOSS; 
TaEotrtictL sTaaics 

Jeakias, J .O. . E.J. I l U a , aad E.D. Slakeaaa, 
a*k l i d f e Sat iosal Laboratory, Saeiaeerlaa, 
brckssloay • i e i s i o a . Oak ride*, n . 

Saterial Costrol aad accosetakl l t ty •rocadares 
far a l a s t s I s o l s t i o a Beposltory. 

Otfl/TS-«1*2; M pp. t i n * . . ^*y| 

lddress*4 are control asd accoaatakil ity 
seeds asd re9*irea*ats of a ascltfar wast* 
tars iaal storaa* f a c i l i t y . Sack 
accosatabi l i ty B i l l be to protect tke health 
and •altar* of tk* paklic ky prevcatia* 
tkeft , divACSioa, l o s s , aad saks*«s*at as* of 
a*cl*ar aataria l by aaa*tkarix*d a*rsoB«cl. 
Pear types of oast* ar* considered: 
kigk-l*v*l , c laddisg, iBtcraaidUt*-l*v*l, aad 
lov-l*v*l aast*s. Staadard coataia*rs wil l 
b* ascd for storage and the kiok-l***l , 
cladding aad iat*rs*diat*-l***I •ast*s will 
ka*« *xt*rsal sk ie ld iag . low-l*v*l wastes 
s i l l probably b* stared i s SS gallon drees. 
Lead, tkoriaa, protactiBiaa, eraeiee , 
aeptsniaa, aa*rici*a, ccriaa and a l l of tkair 
radioisotopes are coasld*r*d- It i s 
projected that ky tke year 2905, 34,320 
caaistars ef Hit, c t , asd IL> will be stored 
along aitfc H,000 draas of LL«. for 
accoaatabi l i ty , record teepiag i s a& absolat* 
necessity. Other «ast*s e«y be accepted at 
tke waate storage f a c i l i t i e s i f speat fael 
reprocessing i s not perforaed. Tkree l e v e l s 
of control are needed a t the f a c i l i t y : 
idCBtification aad itaa ccntro l ; taaper 
indication; aad gaantitative sa ter i e l assay. 
Present neassres for higk-lev*! vaste 
accoantability aru sa f f i c i en t , «hicb i s to 
insare aad leaonstrate vafe delivery of the 
aat*rial . Tke sase i s tree for cladding 
wastes, da* to tk* natac* of tk* wastes. 
lat*raediate-l*v*l wastes need botk i tea 
ident i f icat ion and taaper indic4tors as a 
rexalt of their natsce. low-level sastes are 
the eost d i f f i cu l t to ccatcol bocsase of the 
variaty of soorcas, heeca est*ri*l coatrol 
skosld occor at tke pi nee >h*r* tkey are 
•ncapsalatad. Technical option* for i tea 
control, taaper indicat ioa, and naclenr 
sat*rial assay are orasented. (SOSI 

OSTES, lOt-LtVCL; IISTtS, IJTT'tt^HTE-lttf.; 
atSTIS, RlGR-lETtl,; CH031IW; CLhSSirTCiTIOt; 
COfTtlSEPS; R»Z»»D iKLTSIS; IHClEtt IKTEDtalS; 
EhOIOROClIDES; SJPETt; ISPCSTTOtT; ttSTE VTUIflf 

<U1> 
leaks, S.R,, [fnion Carbide Corporation, nuclear 
Division, Office of taste Iso lat ion , Oak Pidga, 
T». 

anxisaa icceptabl* T*ap*rat«r*s of «*st*a aad 
Containers Daring Mtriavtkl* toologic Storage, 
T/0»I/TII-»2; * pp. <1«7i, tagast 17| 

rstiaata* of aasiaaa accaptahl* teaparatares 
of veate and conttinsrs daring retrievable 
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<i2i> coir. 
ajoele*ic atoraa* aata eoeetd foe aaa i a 
•valeatia* aed coaauiaa coeceptaal d*sie*s 
fa t repeaitari** fat east** ftaa reproceaaiB* 
aaa foe spaa*, foal la saoaeal eiffeteat. cock 
types, isaasptleaa seed ia tkaaa estlmto* 
aro that tke leaatk ef tk* r e t r i e n k i l i t T 
ooriad la S years foe a l l * * * * * * «tcea*. spaa*, 
foal , foe ebick I t la 25 yean. • • ! taat a l l 
eoatalaota ara of aestaaitic ataialaaa stool. 
Mat . roc alaa-laoal easts, aaa aeetaaitlc oc 
carkea atoal fae taa oteer was taa. tstlsated 
aaalaaa aeeaa**tla> tee per *t eras of east* aa* 
coataiaer tociaf ratr iaeat l* eaoloylc stacaaa 
l l a i a f . q ara as fol io**: far fclfk-lani 
aasU ia caaistars - ITS. as flass - 5 M , as 
cmlcls* - TO*, eat as *iat*r**l flass canalc 
- CM; foe clatttaaj *a* kardear* la caaistars 
- 375, aa sella caapresred aasta - 200, aoi 
fasai - aot; for ia torso* iat«- la*«l Tl» rasta 
ia casistors - 3T5. as alios - M , la caaaat 
- l i t : fae ssoat faal alaatats - 2 t t ; asd for 
oaol - See. ikes* ficsrai aro eased aa 
evideac* la tee litecatax* relatlsa to 
* t tactua l ck*a**s sad s*«asa craefciaa ia 
asstssitic staialess stool aaa carkea steel , 
trassitlaa aa* aorceaise. taapacitara* of 
boresllicat* alassas. cs aolat i l i ty ia 
celclae, reactivity of XiKalot kalla deriae 
katatia*, ate. tt*tk| | U I | 

TtlPCMTftt; STOttCtV CtnlOSaT; I1STCS, 
•ica-MTtt: iisrts, n m i n n n - u m ; e m i t s ; 
cescanis: cuss; nsris, T I M S N H I C : fasrts, 
SCIXB; coiTinris; ran ttntars 

<112> 
Jokastoae, J . I . , T.J. Beadlei, P.P. U n a , ass 
r . l . Stokl, Saadit taboraterlea, aiB«o.etr*,ee, 
i t . 

Ckiracterisatlea of a t i t *a * to Based Cacaaic for 
tlak Loral faclaae last* SolHl f icatloa. 

COir-701121; Scientific lasi f foe leclear *a*ta 
lauoesaat, Sdeac* Oadarlylit ladlaactlt* lasts 
aeiaaoeast, t e l . t , S.J. acCactay ( ( * . ) , ot » 1 . , 
Ptoceodlias of a SrsposUs, testos, I I , soeoiber 
2(-BocoakOE 1, 1911. Plmaa trass, to* t o r i , IT . 
Ipp. 211-217|. 5«3 pa. (19791 

To ckaractaeisa a aa* titaaato ceraalc, 
•ovarii aatkoaa aoro sapiens1 to stagy i ts 
stractara. Soli l i f icatioa occsrs dorisa; <a 
los aicksaa* peccoss * l tk casaoecial aaetaae 
roactor sastaa 1* a t i t ** f»*-b***d iioreaalc 
ioa eiefcaie* satarial *»d a systketic 
l ao l l t * . Tka titaaata a* t e l l , xaolita 
reejiois, artal f i r t i d e s aad pores aaco 
discacsad by 11 ait optical slcroscopy ssd 
•Ioctroa alcroproba tacksifaas. 1-rar 
Jlffractloa tactile.*** Idtatif iad rat i lo as 
tk* daaiasat pkas* aad s •lsoc pkasa as tk* 
•isod rata aartk t i t u a t a talatad t e 
HJT130I.1. Otkae tact i le*** ekoeed tke 
aicro*tr*ct*r* to b* cosposod of a coiploi 
MSasblaoa of «**11 crystal* sapariaposod 
•p->« * lscear ta t i la s t t r lx . Use ptasoat 
•ere Urge, ssoipkoes s l l ic * radio**. Tka 
fisslea f rod act cat lot* aara eescesttated is 
tk« fiie-araisod *ad to scaa ortaat tka 
•satrpko** s l l i c * reoiois, *itfc tko rat i lo 
pkasa kola* par*. Id** t l f l *d pkases iaclalad 
T102 ( r e t i U I , C»J0.»U03.«IiO2 (poUacltal, 
•o (oat*l ie), ad2T1207, »d |satal l ic | , asd 
UOi (cakic **d t*traao**] | . Otkar pkasa* 
kave rat to bo Idostlflod. Tkorasi l i ab i l i ty 
• todiw skosod t*o dUtlsct toss* forsad *ltk 
tko oitar rl» b»l*« crr*t*l l l«od asd soroa* 
aad tk* l***r tit sklek i« dUtiaoaiahabl* 
ftoa tko iatoxiee. lata stadia* * r * b*is* 

aad* ta fal ly aatarstaad tka cooplosltT of 
tka tkoraal a tak i l i t r paoaaaaaoa. ( I»t| 

SoUHPicarioi; cruues: aisTkLUUTioa: 
nnuLocT; uocsawT; rtspiMmti P ITSICI I 
r iorums; C I U I C I I . norERitS; snici : 
n r i m i coaroncs: SISTIS. ii»iakcti*(; rissias 
noaacrs: a«sti ntaTasTT: S I I T I noctssiic: 
UMMMOtT StmiS 

<M3> 
•aarBcraaaslasaokarkat, Stcckkola, Saodaa. 

faadliaf sf Spoat l^claac fool aad r iaal stacaao 
at f i t r i f i a d H«k-Ia*ol. taacacaniM Saata. a. 
tafaty laalrals. 

!2S pp-(19Tal 

Tkls raport i s a sasaarisiaa asal*atis sf tka 
kaadllaa, atoraaa, aad traasportatioa af 
•past faal asd rttriflad kiak-latol aastat is 
SasJaa, aad tka laaa-tara aaf o t i of tko f iaal 
star so* of aitcif iod k iak- l * *a l » s t * ia 
rack. I t iacladas discsssioss af tka 
folloaisaj: saaaral aafaty roajairaaaats 
lacladia* a kriaf bact*to**d os lass, 
staadards, aad araoada tor aaalaatioa la 
ralatloa to aaclaac act i» I t las; a oosacal 
ssrao* of tko ratios* rsdiossclidos asd tka 
aaaacatlon af dacaf kaat is ssoat faal aad 
a i t r i f iad klak-laaal aaata; tko rolotl*o 
kazards of tko tacloas radioasclidos tktnoak 
t iso; ossaatial safaty pciacipala ajotataiaa 
aaolofic storsoa af a i t r i f iad saato la 
Saadlsk aodrock; potaatiala for *acapa aad 
disparsal of radiractiait*; aad laaa-tara 
coasaaaaaca* of aack disporsol la toeaa of 
radlatioa doso* aad aadical af facts. 
Oaastitiss, traaapoct, aaposara patkmrs, aid 
doa* load* of radloaocl U*i laackod ftoa 
flass aco dlscasaad aa tka basis of aarioaa 
coacoi*akla dispacaal aockaalss*. I t Is 
assssod tkat tko coatraI stocafo f a c i l i t j far 
spast faal "111 aa ia a rock catara aitk 
approrisatalT 30 a of reck co*or. Tka fael 
storaa* peels Sro daslasad a* feae-staadiaf, 
tkick-valled aaita of ccaceoto, liaad «ttk 
staislass steal . Tka csollsa STstea is 
desiasad ta saiitaia tka teeperatare at 25-30 
C. 1 asakar of sackap * r * t *e * aid a lake-ip 
aater *f«t«* caa aaistaia coolia* i a tka 
• fast of f i l l e r * of tko priear* »T*te*. « 
dropped truaport cask cr fael csasatt* kss 
boos fooad to f i l e rise to radistiea desss ef 
loss tkss 0.1 area is tke ei*ico*aeat, nitV * 
probabilitj of 0.000*/yt. lorsal act la l t r 
raloaaos dariaaj oporatioa coaslst prisarilT 
of • 3 aid (r IS (0.0001 sc * * / i r . | . 
T l t r i f i *d kl«k-l*»*l aests « l l l b* kMdlsd 
• id stored (olloala* pctsclplos astakllsaod 
at tka asrcosla plaat i * Prince, isalfsis of 
trassaort accidoat* skoas tkat prokabllitr • ' 
tke aost senre tfpe — skip collisioa sith 
f i re — Is aboet 3 i 10 | f - ( | /p r ; cole*** is 
sock a clrcustaaca is astisatad at » raas 
for a sasi i i l lp **po*«d tsdi*ld«al, *itk a 
colleeti*e doss of 30,000 •••rose i f release 
occsrs issr a larae c i ty , l i ak - l * *o l rast* 
fros roprecessisf of spest feel s i l t be 
v i t r i f i ed , eicapeeleted i * Pk-Ti caaistars, 
aid a*bedded is haffor Mte r ia l (90( start* , 
10( Boiteaitel i i reek M0 a deep. 
Coasoaaeseo* of tke aost severe breeck ef 
C0Btaiaae*t lifcolr - tkat froa a deep 
driskiac »*t*r aall aoiro* - is cilcalited to 
roaek a anlaaa of 0.1 rea/3t d*T», attaiaod 
after 200,000 Tears. Tke seat probable doa* 
load is less tkaa 1* of tko s s s i m . 
•ealosil n d alobal do** larala aider tee 
•erst clreisstasces *o*ld be 2000 sssreas 



<121> 
c i m i i B stsica * • • m r o i u K t 

aa calculate* 
<»23> i 

etac a 50C year perls*, aaxlaaa 
coecaatratioa iacreesas fcr auai 
ndieeecl i*** l a a aal l as* a lata aaar the 
tlaal repository arc aa f a l l * * * (la pCi/ l ) : 
la 22« - aVI as* 0 .M2, respectively; • - JO 
aa« l . « ; *> 2JT - * • aat S; Cs 135 - 2S aat 
0.5. I l l celcalaUoas laaicat* aalaos bale* 
tk* ra* iat ia* protactioa l la l ts for aacleer 
isstallatiaes; tbe pcoposa* aatfco* fac f i a t l 
storaee of klck- l*r»l east* la therefore 
]«d*** te be sat*. lack chapter aaa 
separately iepat lata tka data has*, file) 

•a 2 H ; * : la 231; Ca 13% 

TKOttTTCll STaaitS: SirtTT; • M a * * MUTSIS; 
StOUCI. CIOLOEIC; Basils, I K I - U f l t ; S R R 
FtfI5; USISUTXM; ST1IMIBS. DTrtUTlOIU.: 
IkBlOtCTITt tCCST; CUSS; K 9 U T 1 ; 
t i t n o n i n u n r o s r t t n t n i T ; u s m x i o i : 
c e m n n i ; c o n u u i R ; cooiirts; 
t f t m o n i T i o a ; iccivtrrs: t H t n i ; I I T R M : 
lacirsauTioi; S ILLS: i tSTrs, sou* : i i s r t 
• H K n n T ; ' n s n stsposaL 

<12«> 
ftaaa, 0.T-, CD. larpky, aa* a.s. L*riae, 
Stadia Laboratories, llbBe.*erej*e, I I . 

le*«-Tera Elevate* Teeperater 
• • i t * Poraa. 

Ueckiaa a( Solid 

coir-7(1121; S c l n t l U c lasts tec laclaac faata 
tasaoaaeet, Sclaaca saderlyiea radioactive l is t * 
•asaeaeeet, f o l . 1 , C.J. accartky f t * . ) , at a l . , 
Preceadlaas ef a Sysposlse, eostoa, U , (ovoeker 
}f-0ece*b*r 1, 1*T«, riaaaa Press, taw fork, IT, 
IFP- 157-1*01, 5*3 pp.{1»"Mj 

Tka laackiaa ptocasa of ccapiat* aasta ferax 
la aat aiapla la eater* a a* caaaat ka 
describe* by sivole diffesioa laas. Tka 
prcseat vork ia aa i a l t l a l step toser* 
eaderstaadlaa tka basic laackiaa process (*s). 
Sotk a laas aaa coraaic aaata foras 
coatilsiaa 25 v/o slaelate* klafc-level caata 
save baaa *a*erooia* Soiklat laackiaa at 
elsvtte* taaparatataa aa* are coatiaaiaa. 
Tkc laackiaa carves correapoe* to aaitkac 
root aor liaaar t i e * *ap*s**ace, bat tk*r* 
appeers to ba a pat iodic cycle of laackiaa. 
tee-iklle cleststs (lo, ta> aikibit vasiaoe 
latckiaa iboat oaa aoatk prior co aobila 
alaaaat (Ps, ca, Sc) assist, bat tka alaiaa 
of botk coladde. Tka cyclic leackiae la aot 
4a* to iekoeoseaeoae olaaaat dlstribatle* 
«l»c« electros alcroproba raaalta keve 
sstend alaaaatal kosooessity. 1 ssrface 
•s»la», depleted ia aobila alaaaat a, fores oa 
tk* fleas aaaplaa «ad svetteelly loaaa 
leteerity wltk tka aaapl* deriss tka letter 
*tae*s of tko laackiaa cycle. » possible for 
cyclic letckiaa, a pkaaoaaaoa akick k*a baaa 
latere* ia eaey past leacliae stadias, caa b* 
aada o* tka basis of iataractlsa kataaaa tka 
alaaasta tkeeeelve* asd altfc tka Betels. 
(katk) (Ceaplat* tort) 

tflCHHC; DtrrosiOl; SUSS: CE*MICS; ItSTtS, 
• IGS-ltVU; tUOtlTOtT STVOIIS; TiaKtITOtr.; 
SlfCTtlMfTIT 

lataria Stone* at Sees* veel kssaakllas. 
ap-aa-Ta-3*: coaT-IMTtl: B»Beeeeeet of lasts 
fxaaj tka U l raal Cfclo, Pracasliaaa of aa 
rstaraatiaaal Spacaalaa, baaaar, CO. Jalp 11-1*. 
1«T«. |22 aaw|.(1«Tal 

Spaat faa l dlackaraad f roa l lakt aatar 
raactaca tl»«l is cool** at tbs roactar sitas 
foe at laast S asatas tc a l ls* akact-llaa* 
raalaactia* iaatooas to 4*cap. I t tac t U i 
aacap. fa * l coaU ba aklppa* to a cmaalcal 
rsacocosmiaf plaat for •acovorr of araaiaa 
•a * p la tMiaa. kccacaiaajlp. atoraoa 
fac i l i t lss at i n altaa aaraj orlf iaal lp 
iatoa*** for oalp saact-tara atacaoa of aatoat 
fool, aara racaatlp, spaat foal kaa baaa 
foaatoaro* as a postaikla aaata for* aaltakl* 
for lataxia atacaoa or saaa altlaata 
dlapaaal. Sararal altoraatiaas aaaa baaa 
daaaastrata* or prapaa** fac ratrloaakl* 
atocafa of saatat fool far parlaaa of ap est 
to* paaxa. Tkaaa iadaaa ataraaa ia 
aatsr-cooto* baslss, air-caslo* aaalts, 
coacrotai sarfaca al ios, aaolsalc facaatioma, 
or oaar-sarfaca boat aiaks. rao faal 
claodlaa ia asaall i caasiaar** tk* i a i t U l 
baxrior for caofiaoaaat of faal coca aatarlal 
far a l l atocaoa csacapts. Tka atoraoa 
fac i l i ty is saslaaa* to protsct tkia clsMisf 
aaaiaat aackaaical. cfcaaical. or tbaxaal 
daasaa am* to acoal** a safa, sabcrlUcal 
arrsasasaat aitk a*a**at* skialaiaa aadac 
aarsal oforatiaa coa*itioas or dariaa artraa* 
aataral pkasvaasa. aMitioaal ceafiaoaaat la 
pcoaiaa* by a caataiaar i f tka faal kas baa* 
packao** or by claaaap ef tka coolaat i f bat* 
faal is store*. la a l l concepts, laakiaa 
faal aast a* packaoa* ia naiad coataiaars to 
aialaixa radioactiao r* leases, (atar-coola* 
stocaoa of spaat faal ia aeer-ssrface calls 
of kaaUly roisforce* caacrate liaa* altk 
staialoss steal kas boea proaee by sboot 30 
years of operettas osperieace at reactor 
sitas aa* Cael reprocasalaa plaata. 
saer-sarfece etoreee sitk forced-draft air 
coolis* of area ( i l *k Tssparetere cas 
(•actor) foals is baiaa ase* ky I I S fldaao 
latioaal tssiseeris? laterstoryl sad ia 
feesisla for eeptckaoad Lot fsal tkat kas 
baaa aat of tka reactor at leeat 3 to * 
yeers. *ataral-4raft ccoliae al spest feol 
kas also boea proposed, sa* *eaoastratio* 
prostata ate la ptoareaa for CUM fCsaada 
Destariea Oraaiaa) fee l . Spsst feal 
sssasblias are set lad is tkick loa-csrbos 
steal coataiaars tsd placed ia Isroe 
c y l l a * r i » l caacrato keaalaaa {alios) located 
ostdoors. Tk* cooliaa ia coaplately passive, 
resslriaa l i t t l e aaiateaaace asd oaly siaiasl 
ssrsoillsace. saceat stsdles coaparlS9 tke 
acoaoalcs of iateria stsrsae of spaat (sal 
(tkroeasay faal cycle) to praapt ckealctl 
reprocosslsf coacled* tkst disposal aa fsal 
decreaaos tke satlos's sstsrsl rasoarees 
sisaificaatly aad ia sat cost testified i f 
botk plataaia* asd stasias sre recycled ia 
tk* saclaar faal eye la. (latkl 

SPt»T POtlS; ItlCTOtS, LIKtT I I T t l ; IkOIOICTI'f 
otc»T; r t t t f tnoctss i ie ; n n u i ; FUITOSH'- . 
• t t t i m m i T T ; i»sTt sToissi: t t s n VISPOSIL; 
jT0t»er, etoLoaic; S T O I I S I , t r r t t i s ; coonvrs: 
«T»»: l i t ; C I IBOISC: ssrrTT; sit t isipe: 
00ST>X*t»S; PlCKIStS".; C0»C»ITfJ; STfELS: 
•MCTOPS. n e i - r t a p m r a u e»s-cooi.t»; t t tcrots, 
CltOO; BCOSOalCJ; POtt CTCUS 

diss, r .o . , asd ».«. taker, Safeaask tisar 
laboratory, l ike* , SC. Las, O.J., t . s . Teal, n. ekes, asd U.S. 'sspp, 

Utaonta Pstioasl laboratory, traosna, t t . 
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c c m t r a DESKS i n retroraiacE 

<1»> COIT. 
*ee«iaa of Betel Oxiaaa ia Sc*l*a Silicate 
Claes. 

CCnT-7*1121: sclaatific aasia foe laclaar teat* 
taneaaeeat. Sciaaca aaaarlyia* sa«ioecti** Mat* 
laaaaaaaat, to l - 1 . C.J. scCartky (Ee.1. at e l - , 
r tec*** la* a at a Syaposiu, Eoeto*. u , aoveabac 
2t-»*c*aeer 1. I I H . riaeaa (rcaa. a** Tort. I T . 
tap. r» -W»i . *«3 F P - t W U 

raasaaeatal iafecaatioo relatina to tka 
kaadlaa c*eo»rties af aatal oxi**s ia alessas 
ia tlecaaaa*. T»o tacaalea.es oat* saa* ta 
aataxaiaa sacs, iaferaatlet E-cay 
pkoteaaisaioa apactroacop] (ITS) aa* extea*e* 
I-ray abaocptloi tlee strertar* IRaFS). ror 
tkis ata*y r*203 aa* fo2 la aodlea a i l i c i t * 
f lax* aaca eeploye*. Tb* coabiao* ITS aa* 
I t t r s taaalts aba* tkat tat iraa ataa ia 
ea rn * * * * * by aix oxy**a atoaa bat ia boade* 
ta oaly tatae of taaa, aa* these exyeaas ara 
alsa boaee* ta taa s i l i ce t ataaa af taa alase 
aatcix. fat an 2 aa * T I * * B C * of baa* bceakia* 
aitk rabseeeeat ceforaatica af etaaisa-oxyaea 
koees ia feaa*. la ataa*. taa ataaiaa exi*aa 
aatac tba s i l ica lat t ice asseatially aa aa 
a*«tti*a aitfcoat altarlaa taa boaain* ef tka 
ataaa aitk taa fleas aatt ix. To cosslsta tka 
*te*y tka caoctiaatloa of taa oSToee aa* 
aarraaaliaf acaaina ataas " i l l ka *ataraiaa*. 

s o i m r t c u i o i ; racirssuTioi; • M i n i ; i<oi 
cciroans: Ltr t ic t : class; sntcaTzs: OXTCSI; 
u m i n i t sr ts iK 

<127> 
la t i t i ec* , D.C., e.C. aalaoa, aa* «.k. tae i fe l . 
I t laat ic l i ck f ia l * faafot* Coapaay, ticalaa*. 
• 1 . 

Caaaloaaaat A tatioaal laata Tetalaal stotaae 
rce4taa laata Peckaaias; Ccitacia. 

Tccaaactioaa of tk% teericaa aeclaai Saciatf 
2«:2«7-2al; COtr-770611; ieetlcaa Secleat 
Saciatf taaaal leetiea, ••> fact, IT , Jan* 
12-1«, 1t77, (pp. 2«V2«S).(1*77) 

•aata eoataisatixatioa atadiaa ata Mis? 
coadacte* by ktlaatlc l i cc f ie l * laafoc* 
Coapeay aa aatt of taa syeteas atadiaa of tka 
(ITS rroatte to eeaelop aaeta acceptance 
criteria for caaaarcial aoclaac easts 
pectaaes. Taa ataliaa » l l l etteapt to 
eptiaisa caaiatet dealt* for eatet ia l , a l ia , 
baat content, coaf testation, ate. east** 
baiaa coaaUete* ata bi«b-le*el ia< 
i t t * tae* iate- la*ol , iateaee* fat *«*at*al 
deep aaoleaic etocaa*. latetaediate-leMl 
••ata ia *ef iaa* aa T i l eoataaiaata* aaat* 
aitk a laaat l i a l t of 10 aCl/g aa* aa appat 
l i a i t at taa bottoe of tka f i t taaaa; u i u i 
aipacta* ta be iec l * * * * i t tk i * catcaecy ac* 
eladdiaa kalla, aaa**, fa l le* eealpeeat, ta* 
Aaeoataiiaatloa a*4 eecoaaissianiaa aaatea. 
U H i aoal* laclade Kt «S, I 129, c 1 * , and R 
3. Kt aoaid likalT k* petkaee* **«et 
ptaaaata, aal I aa a a a l i * ia aatal 
coataiaata. Paaalopaaat cf aapatatio* aa* 
paekaaiaa taekaiaaa* fat C I t *a* • 1 ia ia 
tka aatla ataaaa. Taila* *4«ipaaat a>* 
••ataa (taa aocoataaiaatioa an* 
aaeaaaiaaloaias ef aaclaat f a e i i i t i m aoal* 
l i t a l r k* packaaa* ia ataa*at4-* i» 
caataiaata. rat tka "tkre»-««»y* f ta l cyel* 
e«**, atataa* af apaat n i aa* »•» faala a i i i 
b* eeaaKata*. k l l io* Oaaotal faclaat 
Satticaa kaa ptopaaa* tka aaa of a •S-la. 
*iaa*tac i t - f t loaa eoataiaat fot aatai 

cla*4ia* kalla ia tk* i r taacocasalaf plaat. 
Carcaat atataa of **aie;a ctitacia fot 
aol iUta* ki*;k-la**l aaata caataiaccx ia 
taflacto* ia tk* rafataae* caaiatvt pcopoaa* 
by Saa*ia labetatatlaa fat tk* a i r * ; tk* 
c u i i t i t ia a «eabl*-ahell tlakt cltcalat 
cyl i»**t . 1« ia. e.4. by 10 f t loa*. Taacaal 
poaac ia 3.5 ka. Tba iaae; coataiaac ia 
cataae ztaal . Pcaliaiaary aaataa ct l tat ia 
fat I I * caaisteta a i l b* iaaa** ia 1*7T: 

tkoa* foe I ta pacta*** axil k* iaaa** ia 
•acly 1*7*. t * a«« *ata ata 4aa*lopa*. tk«s* 
c t i tc t ia a i l l be ca*iaa* aa* taiaaaa*; 
aMitioaal **>ai*a aat i f icatiaa taatx a i l l b* 
coa**cta* as aacaaaaty. (tatkl r u n 

COITtlaslS; »»STK, l le*-LI*EI . : atSTCS, 
T IT(ME0im- ie*El ; fkSTES, T*I(S(U1IC: DEsrO; 
STOHSE, tEOlOlIC; VkSTE STOtaSS; CltBJUS-. 
CASES: •QOinstT: niP-roi; iooiac-. T t r r n a ; 
CtMOl; (ISTES, S0U9; CUISIEIS; IEC0UTIOK, 
rtOEHL 

<12«> 
Ua*a, r. 

Glaxa as tka r icst kactiet IJt Lo«*-T*ra Stocaaa 
of Miokly actifa la* ie*ct i*a laatas. 

CB-3Sk02; OECD I K l n c Eaecay kaeacy aa* tka 
coeaiaaioa of t k * Eacoa*aa Coaaaaitiaa, 
*tocaa*iaa* oC a aockskop, iapca, - taly. Say 
23-27, 1»TT, (pp. 50-77). (1*77, October) 

t * f * tc i *a to s t * * i *s on tka ptoaactie* of 
flaasaa, tke xapott *iacaaaas tka 
ckatactecistica of olaaaax aaa* ia tk* 
loaa-taca fizatioa of ta*ioactite eleaeat* 
coBtaiaa* ia fiaaloa-pteSact aolatioas. ia 
estiaatioa of tfca t iaa taceaxacy fot 
coafiaeaaat of tke coataiaata, aa* a ceviev 
of tke stadias oa feeaaviot of alaasas aade by 
tka coaaissioa of tke Eetopeaa Coaaaaitiea 
(CEk) at Satcoale, is pesseated. roc fiaaioa 
pto*ecu aloaa, tk* a*ce*aaty coafia«*aat 
t iae , aa* tkatafoc* tke *acability of tea 
ailica-bocate alaaa batt iet , ia ao lo*a*t 
tlaa 1000 y*ats. Tka alaaaas at**i*d kaae 
stability pcopattias satficiaat to be a 
pciaaty battiat *at i *a tbia t iaa. rot tke 
actiaides, caafiaaaaat eaoal* coatlaa* bayoa* 
100 y*ata, bat aot *tc«a* 10,000 ytata. 
Stability tests oi alaaess coataiaiaa bate oc 
giee* ealt tat* etc* coadacta* by siaalatita 
a * l f - i t ta * i * t ioa aitk des*s of 1.2 1 10(E«11| 
taa. So aeaaotable aaetay accaaalatioa ot 
ettectatal aodificatioaa appaata* aa* 
leackiaa-oet tataa *>r> aot affeeta*. 
Tketael t *at * coadaetad oa tkasa alaeeea at 
500 aa* COO *oa. C fot ooe yeac ia*icata* 
tkat ailico-berat* alaaa** aitk si l ica 
contest abota aot aaaacally aetata* t e l l . 
• i9k ceataata of fissioa-ptodact oaidaa (25*1 
aa* tke pteeeace of solybdaaaa faaot 
ctyatall lxatioa, akateaa tka ptaaaaca of 
botoa is beneficial. Leackiaa-oat testa aata 
cattia* oat oa glasses aitk l i t t l e tea**acy 
to ctystal l ixa. tataa facia* calatitaly aitk 
cosaosltloa t u * t a t * betaee* 10(t-k) »rd 
10(1-*) o pec ao c* pac day. tiffasioa 
coafficlaata aata 10(1-10) to 10(t-e)sa. ea 
pac day foe atroatias as* casta*, aa* bataeea 
10(t-21) and 10(1-20) aa ca pat day fet 
tetkaaies aa* catiaa. I* alaaaaa coataiaina 
alpka «aitt*ca, af<-« ass sisalatad by aopiao 
flass bleeka aith re 231, ka 2*1, aa* Ca 2«t. 
laasstaaoata of nellaa eccleded 1* tk* alaa* 
MI* 5.2 ca aa aad S ca • • pat « of {lass for 
*a 23* tad la 2«1 caspactitaly, »ltk t * *a l t * 
fcoa tka Ca 2«* not available yet. lean 
aalsas fot laaekiaa oat ratea aata 2 I 
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<«i> coat. 
»0 »»-•»> toe Pa T». aat 5 a » | E - » 1 f a r l a 
241 . n « w l shack taa ts stored that t u 
a l a s * blocks e l l l bo f l u s t e d • • < t h e i r 
serface area at 11 thee aa a e l t i a l i e d fey a 
f a c t o r e f W . stoceee la coacrated treacbes 
at t h * sarface aaees t e be aeeeotd far cee l iee 
sa r iae the f i r s t , years to ae t over taa 
t h e r e e l r r o M e e s . as soo* as coo l i a s by 
sa taca l coaoectioa I s s s t l i c i a s t , t b i s typo 
of s t e r a e * "111 bo aeVaetaaaees i a t k a t i t 
o i l l reaa i re oety l i t t l e eaiotaaekce aad i t 
• i l l o f f e r p o s s i b i l i t i e s ef aoa icor ia* ead 
tak iae cor rec t ive a c t i o s . Saheaeaaatly. 
s iaca periods a t 100o foots aas aaca B i l l bo 
reea lced . s teraaa i a eaa les ica l f e tea t ioes 
o i l l aacesssr i ly bo i r r e v e r s i b l e , aa i a i l t 
tfcaa kaoa t o c o e s t i t a t e taa isaispeeskble 
cosplaeeetery b a r r i e r . ( C U I 

Saoocal eraphs aad tab les «t« iacleded. 

Lcacbiaa l a t a : Bi f fes ioa Caoff i c ioa t 

(a 231 : l a 2 a i : ca 2«« 

c o n u i E t s : C O B T M I E I i m e t r r t ; C L I S S ; a iSTrs . 
• ISS-Ltf t l ; I ISTES, I I M O I C H T E ; taSTE STOIaCE; 
i m i r i c a T i a i : P I E I B sTsottS; T u t s i i 
rpOPt lT i rS: I t a C l l a S ; S I L I C I ; e o n i ; BOLTksrPOa: 
M S S I O I pioneers; F I S S I S E S : u t n i T o i t s r a t e s : 
i i s t c a i s r o s t i ; S T O M C E , c t o i o c i c ; » i » n s i o » : 

UPS* PkaTICLES; BtT» PMTICIES 

l i e i , D .C . , t t l a a t l c l i c k f i a M (Uafoxd Coapaay, 
l i c k l a a d , 1 1 . 

Coapi lat loa of Isaford Corre i ioa stadias . 

I l » - S T - M t ; I t pp. ( 1 *7 * , Jsly) 

Tk is repor t reoiess e iper isea te l eorresloe 
s t a d i a * ccadected a t t k a taefotd S i t e oeei 
tka l a s t 10 roots , I d e a t i l y l a a types aad 
ts tas of corrosioa, dascriblea techaieaas 
asad i a oatkerleo corrosica data, sad 
i a d i c a t i s s ko» these data coatc ikate to task 
( a l l o t * pred ic t iosa . Stadias t i l t lacleded 
* e e * r a l aad p i t t i s a corroaioa, stress 
corrosioa crack leo , c o r r o t l e i t y e f s o l i d i f i e d 
k l a k - l e e e l oasto, aad cat Iodic pro tec t ion . 
Early laboratory s tad ias tara caadactod asias 
coapea iaaots ioa tasks, fosa l t * iad icstad 
t k a t tka l a t a at ooaocal estrosiaa i s 
aeeaptabla f a r atorass o f c a a s t l c - a i t r a t a 
soWttofte la s l i d s too l ceats laers . P l t t l s e 
corrosioa data lava aot base a s a t a l la 
pred ic t l o w . k too l a - t o t * stadias >ora aado 
asiso toot cospeas atpasad to a c t a a l •astaa: 
r e s s l t s tested to c o a t I r a t k * balk of tka 
laboratory aspaf iaaats [ r a t a o f seaeral 
eorrosloa tppcoi lss te ly S I K>|t-5» i a . / a o ia 
botk cases j . la tka icaa sf st toss cotrosloa 
c rack ls f ( ICC) , Rases* and Boot* shooed tkat 
tka 6-8 > g i t t a t * coecestratloso foaad i a 
» l « b - l e » e l l l a e l d sasta oases crackles i a 
a i l d s t a a l 1 loots a t teoporatsre* efeooe too 
C. SCC caa a lso bo caasad by ccsidaal stroaa 
is oald arass. Taa eocroalaa a f f a e t s of 
s laa la tad s a l t caka v f stadiad. t a s a l t s 
skeoad cot tos loa ta tas f rsa 9 . 2 - 2 . 2 a i l s / y r . 
l o a a - t o r a iasaralea stadias ato oaaolao. 
crack iaa pcoroatloa aatkoca ksoo ba«a 
daaaaatratad. Tbaraal-stcoss aaaoal ia f kas 
booa skooa k i a k l y o f f s e t I »o aad is so* baiad 
appliad t o a l l daabla-sal lad s to iaga taaks; 
catkodoie protact ioa Is ptsaastly bata f 
i aoas t ias tad . ( l«»l 

Cetrosloa t s t a 

coMasroa; T k i i s : a tT toe t i coaPoasns; c tkc txac : 
SISTES. B T O - U T C t : STaSSS; • U T E S . JOLIS; 
a i m s . L i o a u : s t i r s i ; U K T I W I O I H S T S T ; 
T IT t tT fS : STEEIS: C D I T I I I I I S : UaOMTOCT 
STSalES: t l t W S D H S ; S t l t S ; CTkUkTTOS: 
nEBtCTTDSS: COkaOSXOa U T I 

<13«> 
• a e a u i i a a . » - • - , aad k- i c y , Taa Ooaasyloaaia 
Stata a a i o o r s i t y , B a t a r i a l i sasaarch l a k e r s t o r y , 
a s i o a r s i t f Park . P I . 

a l e t * l iaa. Prasaara Corrasiaa o f aa ta ls i s 
Srisa E n i t o a o c a t . 

C 0 « r - T t l t 2 1 ; Scioaca (adacly iaa l a d i a a c t i o a 
•asta saaaaaaatt . Pracaadiaas at a Syaposiaa, 
Ssstao, I I . aaoaabar 2a-0oc*saar 1 , 1 aT«v » p -
M - a a ( , 77 pp. UT»ai 

Coadidoto coataiaacs f a t rad iuact ioa aasta 
s o l i ' s s i l l bo oxpoaod to c o n o s i o a froo botk 
i a s i d * (by i a t a c a c t i a * « i tk tka aasta focal 
aad tka oats ida fby i r t t r o c t i o o a i t k tba host 
rock aad prokabla aaaaoas s o l a t l o a j . Tba 
post corrosioa of tka l i k o l y oaoiraaaasts a re 
tea bciaos at t k * too(otatares ea tka 
coataiaar sot face (ok ic l oa l i a i t i a t k i s 
stady te aboat MO C | . Tkis paper t i l l 
prasaat t k a r e s a l t s o f a c r e l i e i a e r y 
iaaes t iaa t ioa of tka r a l a t i o a caccesiaa 
rasistaacas af seoaa a o t i l s (To. I f , l a , » « , 
Pk, T i aad Ca| aad o iak t a l l e y s f lO ta a i l d 
s t a a l , 3t« s t a i a l e t s s t e a l , Eoerdar s i l i c o a 
bcoazo, soao l , Cocoaxa, l a s t a l l o y C, 
z iccs loy-2 aad a-brassf is a ceacaatrated 
br iaa at teepetatatos sad pressaras of sp t o 
250 c aad 15000 p a l . r a a p e c t i r o l y , s i s a l a t i e e 
e a r l y repository ceadi t ioas . Tke cbosaa 
b r i a a , akicb coataias 3.Ja <ja nosoa, I S . 10 «a 
•S2S0S aad IS2.$2 «a isCl pec l i t e r , 
s t s e l a t e * tbo 9roaadoatoc a t tke east* 
Iso la t ion P i lo t Plaat i a Carlsbad, so. to 
order to avoid tko oalsaaic e f f e c t s t b a t 
aoald r e m i t fros oacapn la t i ea i a I s t o t e s , 
tka preseat e i p e r i s e a t * iaooloo esclosiaa tko 
a s t a l f o i l speciaass i a k r i a a - f i l t a d acolod 
'Tatloa coataiaers aad bs t t i sa tko* i * a 
s s t e r - f l l l e d aatoclaoo at tke desired 
teaperatsre aad presasre for t ises raseiae 
froa a too days t o a fes soaks. Tke ae ta ta 
a»d t h e exteat of tke rsss l taa t corrosioa kss 
baas datersiaed i a tka f i r s t tastsaca free 
seiefct ekaaea aessareaoats asd I - r a y stadias 
of t k * corroaioa prodscta foraed oa tko 
t o i l s . *o cstastropklc kraakdsaa has booa 
foaad s i tk i * r of tko arooe oe ta ls . ( I s t k l 

abstract i s coop lot o t o r t . Tke paper *as sot 
lacladad i s tko TroceedUos. 

a ims, sous-, CC»K-->TO»; commas; COITIIIEP 
T S R e l l T f ; I t T l t S ; PIIPCS; TfoPEKTOIE; 
LkMIkTCWT S'SSSti 

<I11> 
Ralos, i t , , aad H. tadrasaa, 
u k a - ( a i t a a t - I f t s t i t a t far katsforackaaa p o r l i a . 
Cobs, s a r l i a , Jorao* rederal topsbl ic . 

s a l i a * Porsstioa froa llpks-Oeeay aad i t * 
S iaa l f lcaace foe sa t loacUee f a s t e t l a a a e s . 

C O a T - f l t u i ; sc les t iC le h n < for s tc laar tas te 
aaaaaaseat, Jcioaco Oaderlyiae I s d i o a c t i f * f a s t * 
•aoaeoeeat, s o l . %, S . J . SCCattky l t d , ) , at • ! . , 
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<I31>< 
F n o H l i k f t of a Sfaaeslaa, Bestae. a t . Beeeabsx 
2e-aaeeae*>r 1. t«1aV rleeea Brass, aaa Tort. VI. 
lea. 1M-115I. 5*3 pe-em*) 

sails* W k n l K ta l n a l l t t a l boroailicate 
f l u n i caateisiae. actiaias* aaa 
iarestieate*. la toe teeferatare reeee. af 
•JC-M« I Be eifleeiea aaa fsea* ta be 
eepae***t aa tfce raUatioB tees, n i ( U 
actieatioa astasia* ctaaa * f ta asset «S 
U/aole. as tka eajsrity » f tke ossta 
cansslteaats are iacscpereta* lata tke class 
strectere as aeteeek asUfrlae lass, a kisfc 
aasts csataat i a tka alasses skeel* iaaibit 
•a l i t fas iaa . Crystal excelfc ia classes 
csataiaiaa racaastee a i l l be Uffssiaa 
caatrslle*. ttnnl erevtk catas far aaaacal 
crystal [bases esse estiaate* ia aorosilicsts 
f l u > . teas eiffasies Beaaareeeate as* 
calcalstiess tka eSsirekla kaat pkaaaa far 
ttsslaa treeacts sack as psllecits aa* 
flaeclte sc scfceellte stractsrs* as* aat fere 
at tka relative I f las stereos taaearatere*. 
sasessc, as aa* U. csataiaiae. speciea sack as 
aetasilicsces a«T aa aara readily ferae* ass 
ta tkalr kiaaat aekUity as« Isa actieatiea 
aeerciea. Tkl* fact i s iapertaat fac tka 
asaeLef seat at elaaa cerasics. |W*I 

seuatrxctTioa; Efcwsaurioi: cuss; BTIXBB; 
sHicitts: iimsxoa; U T T I C I ; CEMIICS; 
m m i t n i : n a m notnriBs: icnaiats; 
»c»ci conroaias; LBBMMOBT. mates 

<132> 
l a t tsna . I . , See*isk corrosaas last l tsts, 
Stsckkals. See*ea. 

Cerroaioa tesistesce af Csaistsra fac Haal 
Dtspoaal af Spsst Baclaar r a t i . 

cear-T(H2l; SciaaUfic Besla fac Beclear fasts 
laaaaaeeat, sdeacs Saasrlyiaa; Batieectiaa lasts 
I i u i a m t , l o l . 1 , C.J. BcCertky f t * . ) , at « 1 . , 
frocsediase af a syepoeies. Bastes. U , aoeeaber 
le-Deceaker 1, 1*7*. Plaass Press, Bee fact, IT , 
(ta. 271- » 1 | , M3 a*. (1«7*| 

Seeilsfc acisatists i n l u u l aspects af tkrsa 
caalster types propose* fee fiaal aispeaal of 
aaclaac caactac aasta ia MO a deep kerekoles 
ia la*-aaraaakllitT Lassoes rack. Bs*er 
atones coa*itioas tka cealsters aaal* fca 
eekadee* aaa pat borskol* i s kastaaita ex 
eaarts ses*/beateaite, aa* cat coaeectiet 
korlxoatal taaasis aasl* to f i l l s * aitk tka 
ssei/kastoaite airtaca skick *»el* kecoee 
satirats* aitk «roaa* rater aa* ssall to faca 
a lea-eateaakility kaffar. Tka ficst 
canister type stadia* aaa titaalee eitk a 
sail tkickaasa af * as eat a 1M aa tkick 
liaiaa of exyaea~free lea*, to kel* 
rsptecsssa* aa* vi t r i f ied aasts. Tltaaiaa 
kaa ass* eerceaioa ceaiataaea ia astec 
selatieaa over a »lde reaoi of pi ealees 
aaciexe i t feca* a layer ef titaaiaa * ie r l *e . 
Corcesie* ia cklorUe eolations is ia tke 
raaae of 0.1 - 0.2S aa/yr. Tke eeeeral 
eoaclasiea ia tkst cerreaioa U of l i t t l e 
tkcaat, tkaa«,k i t »• as* tespatataxe ate 
eaaaltakle, plttiee aa* crevice correaiaa are 
possible vitk vara ckloriaa solatioas. I lea , 
kyaroeae aaarittlsaeat af tke tltaaiaa coal* 
occit i f tke aolskility la ky aao*ic 
Alsaolotlca, kat perforatioa acal* take 
tkeaaaa** ef years. Service l i fe of tke 
eaaiatar is sstisste* te to tkeaata** ta teaa 
of tkossaa** of years, tea seeoa* 
altataatlat ata*ie* H I cepasc caaiatera for 
saett saraprocaMs* faol , la akiek tot* aoal* 

a* eaclasa* ia eevfas-fesa kiek ca«*actlslty 
copses aitk 2«* as tkick sails. SscceasUse 
tke caaistec is tke korekele seal* ke 
keateaite aitk a ss l tUe caatsat as fcaater 
tkas 10« Sf/ke, a i tk Ise aeCBesaiUty 
C1«(t*U}a/sJ aa* a kl»k sselUef capacity 
aksa aeiatees*. tfce aass/saateelts is tas 
taaaels seal* ke fives as asalttac* ef iroa 
pkaspkats ta cssses erf aaa. Capper 
sstekil i ty is ssysse-frss pace rater i s lee. 
kat coppac caa as attacks* ky «lss»l*»* 
oxyeea is satsr at a kiak ra*oc potsatial. 
Capper ssUattea ky ssICate sc aitrsta is 
possikle. kat alas is tka aksasce of 
asctsris. Iscisste* sersics l i f e of tkis 
cssistac is k«a*r**s of tkeossals of years. 
Tka tkic* casistsc altecaative sta*ie< eas 
alaaiss far spent SBCoprscssso* feel ia afcick 
tka ra*s are ceile* ap aa* eacloee* ia e t . K 
t!203 sick a sai l tkickaaas af •)« aa. 
Cocraslea lasts ei tk total iBserslss foe fcalf 
a year ia para eater ef pi 7.0 - a . ) at «• C 
akee carresioa rates ef * . * 1 - o.»T aa/yr, 
bat a laser rate aiekt ba especte* ia storass 
sbsrs a Bcetsctiva aartsca csstlss aay tors. 
Belays* hectare cssl* cossibly rosalt free 
areetk of ssrfscs esfscts sa*as klek 
sscsssicsl tassiss. Sera ice l i f e of tka 
casistsr caaaot profarl i as astlsscs* sitkost 
fartkar sts*y, bat rsselts is*icsts a 
cerresioa rate ef Less tkas • . 1 aa/yr. facai 

csrrosioa Bats 

W1STCS, BkBIOlCTI*!: tiSTt STSUCt; XTSttCC, 
SE01OCIC; I tSTt BlSPOSal; 9 D T TaklS; KBBtMS 
aoats; o m i i a s ; ct i isnis; ataisTtt; 
CltBICll PfOfttTXIS; COBBOSIOf; i m i S ; UaB: 
n n n t i ; copptt; usaiaai couoaaas; 
BCROBXTES; S U B S : P B B a U l l U T T ; p i : S O U B I L I t f : 
aotiBoi.ES 
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•cDoasll. B.B., aa* S. Bi l l ick , Sataaaak l iaer 
Lskoratory, l ikee, s c 

tffecxs of lallatlooz free Trasasraaiaa fecli*ea 
os cestslaec Ssrfacas. 
D»-«'.-Ta-a. | i«7t| 

Ceatsiaer aaterUls far skort-lived 
traassrsaiaa aadKas sack as Ca 202 aa* cf 
232 aay bo iaplasts* altb au fficiestly fcifk 
caacsatratloas of ksliaa to casae ssrfaco 
kl istsr iaf «a* otkar *eieterisaa effects i * 
ssss eaeiroaaaats. Platiaaa as* staialeas 
steel serfaces a*)aceat to sol i * Cs 2*2-o«i*s 
*eaooits skoaa* so bliatera after 
reoa-taassratare axposarss, bat forao* 
poross, distorts* layer* oa posttiposare 
keatiaf. Platiaaa sarfsesa a*]acast te so l i * 
Cf 2f2-ozl*o *eposits, la coatraat, leaelope* 
aal l -4*f iaa* kltstet^ aitk a variety of 
coafiaaratieas *arlaa roea*tsBpetatara 
exposares. reraatloa of tka blisters at loa 
tssperatare* ess attribate* to tka 
fisoioa-fraaaeat-ia*ace* aealoaeratioa of 
iaplaate* kellaa, coapla* >ltk a 
stress-relieriaa traaspert of anas Usplsco* 
ky fissloa fraeaeats lata tka blister • a l l * , 
•igk-teaperatare eseoaaiee pro*aes* leaa 
•e l l - *e f iae* alebalar protraaioaa at aaefc 
loser coacaatratioas of iaplaate* bailee, 
laaersiee of class or platlaaa aaeclaeaa la 
4 Hate ca 2*2 or Cf 2S2 eoletioea eaaaa* ao 
siaaif icaat sarfaca aaaoto, aa* ea sakseoseet 
resetloa aitk acitle or eattit reaasat* 
otaer tkaa $T, tke oarfaces displays* ao 
aoll-sefiae* effect of tke ra«latioa 
axposares. I f aslatloat atefaraatially 

http://aotiBoi.ES
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camisu • m a M I nrro iu ic i 

< i w > a i t . 
staked f i s s l o a tracks i a Ct g l ^ q m l f U n 
aa*c leess . • • a i s a l t l c a a t r e t e a t i o a of « 
252 laplaeted l a e a e t a l e e l i a t » m by 
f i s a i e e f e a s a n t taaaet eaa detected, ( l e t k l 

rkotoerapke i n « l * a a of coata laar asrfaces 
* ipa*ad t o Cf 253 as* Ca 2*2 a o l s t i o a s a t 
d l f f e r a a t taeperateres tad C<r w o n a t e i t k 
acids < 

Cf 252 ; Ca 2*2 

I I I X a T m a i m c t l : I I S T I S , T B U S f l k U C ; M S T I S . 
S C I M : tiSTts, i«l»i»; e n m 2«2: a u r o n t n 
2*2: amis : u t u n i m u s ; i n . n i : 
a m i m s ; a m i m ims i t r r : svrics 
ttarcmis: pumas': snnttss sr r js ; m i n i 
n o m n i s ; cuss: »ci»s: nisias 

<13«> 
sealeee. 1 - 0 . , c . t cc lae toe . s . k . C laaa . aa l 
I . e . S p e i r , lac Uaaaa S c i a a t i f i c Laboratory, 
tea I U M I , m. 

l e e t r * * l a t e r m a a t e c kassy Spates f o e t W idab* 
Cbealcal f r c - ^ s a i i e t l a a l l a s t * Caa ls tax* a t * 
Spaat f o i l s Pcelisissxy Beact ipt ioa aad 
Orera t i ta rrooadsres Baaaal . 

H - l l S d - l ; 3 « p p . ( 1 « T I , l ay ) 

l a s t r i a t a * f a r isprarad asclear * * t * r i * l 
contro l aa< accoeat laa, a t eccoaataacy 
pronlte aas i d e n t i f i e d i a tke nast* can is te rs 
fcoa tk« Idab* Caaaical Process! aa Plant 
(IC»fJ f l a o r i a a l d lssoWet . Tke s l e d * * i a 
aoaa t i fo ia aaa coeteies l a t e * f s a a t i t l c s of 
z i r s o a i a a , f i s s i o a prodects, sad t k e r e a l 
aesttoa poiseas sock as becoa aad cadaiee. 
to pcoToa eecbod or ias t roaaata t ioa es is ts 
foe eeasarlaa O i l type of e e t e r l n l . » 
aaatcoa le te r roast iee assay srstss i s beia* 
desiened foe tka aaasacaaaat of eas t * 
eaa la tara aad apeak f a a l racksees. TW easay 
aystee i s a Ct 252 "Skaff Jar- t k a t eeptoys a 
cyc l ic seeaesce of f a s t - a a a t r o * i a t e r r o e a t l o a 
» l t k • Cf 252 aeacca fo l l caed ky 
delayed-eeetroe cooatlsa to d e t e r e i n * tka e 
» 5 content. (»nt») l»»»l 

tisres, iiiioacrtrf; *nr*oi5; oaisrtis; SPOT 
i « tu ; rtccicne; n i i i n 2)*; rciirartTs 
roisois; Ckoini: x m ; i n n m n n ; aotSTnt; 
C l t i r o t l l l l 252; CsTTIa J«2; C I H « « 2»«; 
f l C I S I M I D I M I t T t O t ; S M t l b t l S ; I t O I U I O l 
SOUKIS; THT IBS; CnLCIUTtOB 

<1W> 
• n m , « . » . , lasford t a a l t e e r i a a Daaelopeeat 
laboratory , t icfclaad. »« . 

Speat f « * l laadl iao aad Pectaalas: r r o a r a s . > 
Sarnay af l o t C a l l r a c t l i t l e t . 

I I D l - T « I - 7 » - 5 3 ; 21 pp. fill*. Ja ly i 

• a t c a l l f a c i l i t l a a i t tka Halted States vara 
aacftyad to d o t t r e l s * t k a i i e a p a k l l i t i a a f o -
eoaaact la* l e t e e r a l f a a l asseofcly aad 
l a d l t l d s a l f a a l rod e i a a l t s t l o e s tka t are 
rootteed ia sopport of tk< S p * « raa l 
ReadUs* aad Mckaelaa Frcefsa. Tka a b i l i t y 
to r e c e l t a , fcetdle, f l saa tesk le aad 
r e c o t s t l t t t * f s l l - l a a o t k Jiabt aa ta r reactor 
apant f a a l t eeeab l l ec , aad tka a b i l i t y to 
coadact aoadestrectl»e aad d o s t r o c t i ' 

a raa isa t loas oa r a l l - l a a s t k f a a l rods a s m o f 
p a r t i c a l a r i M a m t . I k a as*, c a l l f a c U l t l a a ) 
i a tk lsj e e r o y a r a taa t s f l a a a r Baiataaaaca 
aad Haaawaakly i w n t a c U l t r i a swaea : 
I a « U J S M S c i e a t i t i c Lobaretacy f U S M a t 
l a s ttaaaa; t a l l a c t t a s laclaatr caatac f U C I 
aaar F laasaataa, C a l l f o r a l a : laafacd 
t a j i a a a i U a b a w a l e a — t Vabocatacy | n > Q a t 
• i c k l a a d . • a s a i s f t a a : l a t t a l l * Colaasas 
Labsntac ios {ktQ Bat Ca l l r a c i l i t y aaac 
Calaaaas. o U a ; aad t k a Lyachbara b ia iarcb 
Caster M C I a t T-yacabeBi. T l r a l a l a . U l o f 
t b a t a c l U t i a s sat l ayad . aacajpt n k » . sac* 
fooad t o aaa* t k * c i p a b n i t y f a r oaasactUs 
d o s t r s c t l T * a n a l a a t l a a a . • s a a i a r . a a l y bCL, 
I K aed t i e kase past eaperiaace sad a r e 
c a r r a a t l y i s s a l a M i s asaa lB ia f raaaai i l a l 
L is f o a l coda, laves; tkase t k x a a , aa ly a c i 
BBS bad expar iaac* >.a a a a a i a i a f kotk 
pcaaaarixad aad b o i l a a f aa tar raactara . ( C t n 

srtwt MLS; racnsiBc; m cms; • tsn 
srciact: BBICTOBS. p u s s n n n • » » : i i m o i s . 

m m i m ; 

<13C> 
• a r l i a l . 1 . x , B . U Cask, aad E. Tarada, 
aockoell X a t a r a a t i o a a l , I t e a i c s l a t a c a a t i a a a l 
M a i s l a a , aacky r i a t s r i a a t , Soldes, CO. 

l ad ioac t iaa l a s t s facka«a Oaaaloaaaat a t t t o 
Cocky P l a t s r i a a t . 

COir-T»9«t3; l i t . - S I - I S / 2 * ; Dastea Coaatcactiea 
aad Test iaa of r>cka«ia« fee tka Safe Tea a sport 
of l ed loac t lae Ba-acLala. fcaccajdiass o f a 
Syaposias, » l«a»- . r k e s t r U , laaast 23-2 ' ' , H T » . 
t B t e r a e t i - i e ' ! a tsa ic l ae rey laaacy , f i a a a a , (1J 
p p . ) . l%rt*,l 

Xafarast ios i s praseeted aa ease ef t k * 
k i s t e r i c a l aad car ras t (ackaaw deaalopoests 
t o r t k * platoalaa 2)4 sastes ^aaaratad at t k a 
tocky r l a t s r i a a t . I W tao basic aackaaas 
•sad foe e a s t * caata iaaaat ' s r i a e 
t raaspor ta t ioa aa* s to rs fe ca tka s t e a l dree 
aad tka plywood box. f o r a t s a l dress, a 
diackSsiOB i s presented sa a ser ies of l i a e r s 
aad l i s e a r casractacist ics d*si«aed to 
provide lose packet* l i f e . T k l a diacassioa 
iaclsdes data oa t k * 11 sat s p e c i f i c a t i o a s , 
a a t e r i s l a of coas t rac t ioa , eee l lsa 
taCBBlfees, seal s t r e a a t b s , sad drop t e s t a , 
r o t t k * plyaead bos, sese espar laace* aad 
deaeloaaeats are described oa tka desies., 
coss t rac t ioa , aad drop t e s t i a a ef bows 
coated e i t k f ibe rs lass reiaforcad p l a a t i c 
( r i n . Cost data asd oaiparisoas a* 
apscopciats for d i f f e t e s t dras l i * * r * aad for 
t b * f»t coated plyeood boa are also isc leded. 
(dstkt f M f l 

srasiaaa ara « ia*a of draa l i t e r coepoaetts aad 
f l aae saa l iae teckai^aes. 

StSTfS, t t l l S f l l l l C ; tkSTCS, SOLtB; IL I tO tTa t 
2)*; ruRkeite; nMsaoititioi; Dram; 
C o r r » I I I » S ; S T R I S ; I t S X I S ; I M S ; i n n s ; S H I 
w n n u ; Ksisi; rusnes; n t t r t j ; COST 
i t i t rr t aikiTSis; toil* 

<13">> 
• e l e c t * , I . I . , Saadla t e f c e r a t o r l * * , l l b s s s a r f * * , 
•a. 

• aa te I s o l s t l o s M l o t f l a t t I t S i t t f i ? e r i s e s t e l 
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c o m m a itsrea i n rtvooaaacr. 

< » • » > 

< i n > COOT. 
t n ^ n i (ax I l i k - U n l t u t * . 

t/au/saa-rr/wMi; coir-T7«T»»: i m f i t c i 
latcractloas, raacaaatafa af tka satiaaal aaata 
faraiaal S l a n t * rtaaaaa c o k t a m , aaiaaraity 
Part, ra. Jsly < - ' . lfTT, nt- S - M l . *2 
pp.(1fTT, tsfast 2*| 

la s l lv Mfk-IaaaL aasta axfaclaaata ar* 
flaaaaa at tfce war alaaf " i t * iatar-talate* 
lakeratary ea* laack acala ataliaa. Tkaaa ia 
site aspariaaats wi l l kaf is la appaaaiaatoly 
r»M, aapaaMat a* tka aaaUaktUt j «C 
raaaarriallf rapiartaaat aaat* pla* iataT* l a 
tka o u n i c t l H ackatala far t U arpp . Oaa 
•at at aapariaaata l»»ol aa aaplaciaf kara 
WAI f raaaaats iata> t i ract caatact aitk tka 
Ha Me* salt •ariraaaaaC- a aacoa* aat 
at i l isaa tal l -eiaa caaiaura at aaata 
aaplac*?* ia x»m aalt l a tka mma aaaaac — i s 
plaaaa* .«r • fataca n a aapasltory. ft* 
kara aaata »«periaaats " i l l ataty ta as 
accelaratat aasaac aaa«.a-aaIt-kriB* 
iatatactiaas laclaaiaf aatris 
lataftlty/saftatotlaa. krkaa leecfclaf, ayataa 
ckaaislry, » • * fatjaatial raaUaaeclMa 
alfratiaa tkraaak «ka sa l t ka*. N b f 
fa l l -s ixs caaistaca « m ia aita m i l 
faralt i i w r t t i t t a i af aparatiaaal 
affectlaaaaasi aa* aafaty. f n n l a a a t s a i l . 
aaalaata carcaaiea aat c a ^ a t i k l l i t y 
iataractlaaa l i m a i tka aasta aatxis, 
caaiatar. aaa aaacaact aaaarlala, (at tar 
aatarlala, >t«n4 aaarf y. aaata laayaecy* 
ate. asiaf Call-aiset caalatara also allesa 
«aaeastratiM af eafiaaacet catrlavakility af 
aeetee. i f aacaaaary, a * tk* eat *C 
axperieeatatioa. ( t i t a) (KB) 

Oaly tka aketract la f i lea. 

• i r t ; sisTts, • S C B - I C Y U ; s t i r acrosm: n s i t s , 
SClIk; COITtlltSS: lETOSItOai; ST0I1CC , 
sioiocic: I K R S : tu rn ie : aacnitsTn: 
•ICXOIKllat IXCmitlOa; COStCSIO*; 
i r t n p i n u t T ; n n » «*»xt:; sin SEUTKOI; 
••sn-tocK itmacnoas 

C*oJ. I . , s. U lper t , art a. carats, 
leraferacksafnelaei Jalicfc caka, laacitat far 
Ckaaieal Tackaelaft, Jelick, eeraeiy. 

taaeatifatleaa a f tka te lac i l i ty af caeiae fraa 
llaaiaoallicatas kj laoa saertteaetrT. 

C0(r-Tt1121; Sciaatific lai far laclaar eaete 
laeafeeeet, Scieari Ss*irlT*>a sstieacUre l u u 
•aaafaaaat, lo l . i , a. J. kcCartky ( I * . ) , at a l . , 
ttacaadlata af a S|ar»al«a, laataa, n, (aaaakac 
2(-aacaakar I , 1«?I. riaaaa Iraaa, «•• Tort, I T , 
lap. JJ1-II1), * *3 ^0.(1*79) 

•l«k-taacant«ta aaaa-a»acttaaatrie ataAlaa 
aa volati l i ty aara catrla* aat te iaaaatiaata 
tkataaAyaaalc ycapactiaa a < tka iaflaaaca af 
flaaa focalaf aMitiaaa. Saaplaa aaa* aalaaa 
to tka t a r n r j irataa caZC-tlUV-SiM. S-jma 
aaaplaa caatalaa* loatr ecataat af eaalaa aa 
tfcalr rkaaa eaaaaaitiaa ccal< ka at alia<. 
tk* ecratalllaa eaayoaa«a kaaa tka 
atalekiaaatrle caapaaltiaa Caklsio* . 
Ca»lSi20«, Ca»lIlJ012. rtaa Taper pn—mn 
«ata i t la paa-rtkl- ta •ataralaa tka pkaaa or 
tka eaafoaltiaa ia aklek tka eaaiaa ia 
ratalaW ia tka eacaaie at flaaa ky tka 
aattflaaaaaa aowtioa. #»f) 

SfXCTWMtTIT, I M S ; CSSSICkl COBfoSino*; 
T l tMIL PWrlRISS; fgWTIOSi; SUSS: 

CtTSTICXXUTIOa; USOPITOVT St«8ICS 

Qaarajcia. I . S . . Saaaaaak Hrac Lakscatacy. 
Utaa. SC. 

Uaaatifatlaa af Caaliaf Ceil Oacraaioa ia 
•a«iaactl««-a< sta stacafa Taaka. 

»-1»2S: 21 tT-l**r>. laaaary) 

l i t t i a a af eaoliaf call a la kifk-kaat aaata 
ataraaa taaka aftor alaaya raaoaal aparatiaaa 
aas iaaaat.ifat.at t a talaxalaa tka caasa aat 
aaffaat fcaaastatiaa aaaaaraa. Saata saca 
caatactat aaiaf air iatara csaliaf colls af I 
1M ataal iaaarssa ia asriaaa taat aalatlaes. 
laatat ayatkatic alatfa aafacsata aat 
ayatkatjc alatfa pcataeat aaly a t l t p i t t la f 
(laaa tkaa aVKS aa/aaatk); a taa 
tkaaaaatfalt tllatiom a t sapacaata iacxaaaat 
p i t t la f ky a factac af I , to a.«TS Ba/aaatk -
• t i l l taa laa ta aceaaat for oaaactat p i t t ia f 
ia fall-^cala catla. Iacraaaat aalfata ia 
tka a la l fa , caakiaat a i t t t i l a t i aa af kaslc 
• l t r i t o lakikitac ia tka aaata caalt raaalt 
la rapit pt t t ia f : palarisatiaa atatlaa akaaat 
tkat la t i l a t a , 0.01 • aalfata, 
t«(T-a|-1»(«-3l • a i t r i t e . aiaalatat aaata 
aaparaata. kaaic a I t r I t a is aot affaetiao as 
aa aaatic iakikltor, aa* pratieta* cecroaloa 
ratas |1.22 aa/aoatkl, i f lacaliza* as 
p i t t la f , coal* ka as kifk as tka oksaraa* 
rata. Ittack is probokly la i t ia ta* at aayfaa 
tafltttlaa cal ls , tka xalfata, .kick aas 
laacka* fraa taa a la t fa , rxotaeas a 
coatactiaa aelatiaa tkat caal* facarata kifk 
carreet taasitiaa at tka carratiaf « a t l 
aarfaca. aacaaaaatatioaa far pcaaaatioa of 
p i t t ia f 4ariaf fatara ale*fa raaoaal 
aparatioaa ara tkat tka sla*f* ka slarr ia* 
asiaf aasta t i l a t a * aa aore tkaa eaa 
keatretfal* aitk aatar er aaiaf a MO pas 
i l t r i ta -aatar aolatiea at pi 12. (UCI) 

COIIOSX0I; S U N B ; THIS; HSTt STallGI; 
• i n z r t s ; svLrtrt cMPOfiss; i i s r t m i n m ; 
«»STtS, IlHOlCTXTI; LIMWITOIT STaVIIS: IsSTtS, 
• l e s - i t m . 

<M«> 
fariaaaa, a . C , l l /s tcc , l ac . , tapi* City, S». 

Tkaraaalaatic/Plaatic ksalysls af 
•aata-Caataiaar Slaaas: a. l l r cap '.afleeaca 
aa lela Cloaara. 

Oin /saa-awvJ; « pp. (ifTS, tarck 21) 

tkia rapart praaaata tka rasalta af aa 
asially syaaatric tkaraealaatle/plastic 
f la i ta alaaaat aaalyais of tka claeara of aa 
air-aap kataaaa tka korakala aall aa* a 
xaato-ceatalaac/slaata aasaakly paaltloaat ia 
tka loaac 10 f t nf aa i t f t iaap korakala 
caatrally lacatal l a a typical i f f t al«a I 
IT ft kifk aaa m i c e ka**a* salt aapaaltory 
pilot-plait rasa a*)acaat to a «0 f t »i*a 
p i l lar , tka ak]actl*a af tka aaalyaia la to 
ektaia aa aatiaata af tka aaiiaaa alr-fap 
cleaara axpacta* oaar a 10 yaar kaatl i f 
parla*. Za ortar to alaalata tka alr-fsp 
laflaaaea aa katakola claaata, tka SM.1A1 
•otal aas aaa*, altk tka eteaptlaa tkat tka 
alaaaata repcaaaatlsf tka aaata caa tara 
raplaea* ky "air alaaaata* ( faaaf 'a aotalaa 
of 10(«-»» pai l tkat arpariaacat tka saaa 

http://iaaaat.ifat.at


<l«0> 

c o n u i n scsisa i n resroiBkacE 

<X*3> COST. 
t*apetat*tes as tk* easte caa b«t offered ao 
resistaece to horekole c lcsere. Tk« air-gap 
analysis skoas tkat the bcrekole aall sores 
ineard a t anst 0.9*1 ia a t tka kola co l lar 
tad 0.0*0 ia tka loser 10 f t of tk* kola 
vkere ta* vast* coBtaie*rssle**s> *o*Id a* 
positioned, oeteard tketsa l espaasioc of tk* 
vaste/contaiaer/sleeve voold b« l a s s , so tkat 
to ta l air-«ap c loser* *o*M bt on the order 
of hatdrartths of aa lack at tost- Tb* eidtk 
of t i acceptable air-gap does aot appear to 
depead on tfce taaraoaackatical behavior of 
tka easte—coataiser/sleeve aad s a l t , k 
borehole s a f f i c i e a t i y t R D i a e i tk [aspect 
to s leeve s iaseter t o a l l c * eepLeceBeat speed 
aad coaveaieace hat aot s c large as t o 
repceseat eaaecvssary act I l i a ; Back la* 
capabil i ty eaeld probably provide aa 
acceptable air-eap. Socb aa air~gap eoeld 
e l ia iaate tka engineering necessity (or tk* 
s leee* . Xt voald seste vorth*aile- to explore 
tki* poss ib i l i ty farther ry asiaa a refined 
f l i t t e element Bosk to obtain aore detailed 
data at taa borehole aall aa« by aipaciaaotal 
t e s t s ia tk* l a c o r s t c y - (satkl (Ual 

•otarotCS: BOOELS: SOOELS, BBTBEMTICIL; 
CCSFSTBB PICCBSBS: CO«PBTE« costs; skit 
DIfOSITS; StOBaCE, C D I M I C ; BkSTE STOHCt; 
•irostToiT; CDBTUBEBS: T»tie»i. norants: 
EIlSTOPLaSTtCKT; B0C* HECtUJTCS; TBEOJETICIL. 
rtooi'-s 

<t»1> 
Fiackback, T . I . , aad 0 .» . (ascot , EC aad <i Idaho 
lacotpocatad, Idafco P a l l s , I t ; (Hied Ckoaical 
Corporation, Zdake P a l l s , ID. 

Tba Sevelopseat of Process and Storage Raterials 
Suitable for Iryptoa «5 Bast* vjanegasent. 

C0B»-7«1121: Sc ient i f i c Basil fot laclear l a s t* 
EaBaeeaent, Science fndorlt/is? Badiooctlv* las t* 
isaageeeet, f o l . 1, S.J. BcCartby (Ed.I. #t a l . . 
Proceedings of a synposiaa, Boston, *h, voveeber 
2r-0eceal>er 1, 1»7«. plena* Pc*ss, »*» Tort, a t . 
Ipp. *'»-•««,), i«J pp. (197«» 

redetel reoalatinns c t ) i l n tint s o nor* than 
1*» of th* krypton "5 ptodsced la neclear 
faal a ft* i 19SJ be released to the 
ataospkac*. Tkecefoce, .fcbaigaes for i t s 
teaoval aad storage aest t* developed. It 
sap be stored as a pressatlzed gas or as a 
solid a:tar i saobi l lxat lot i a » o l i t * . Th* 
decay prodact of krypton '*» rabldiae, along 
• i tb otk*c gas iapar l t i e s , i s < potential ly 
corrosif* aaeat to containers, valves, aad 
process egsipeeat. » test progras k<* been 
t* progress for evaleatlnc the eeepat ibi l t ty 
of candidate aater la ls vlih Uqald raktdiaa 
aad rsbidlsB cospoaads, Stressed "C* cla^s 
**r* selected for In i t ia l screening eiposnr* 
la llnjald rabidiaa, s laea t h i s t e s t provides 
a s taple , l o s - c e s t aethod of daterolnlaa 
corrosion aad eabrittlaseiit probleas for tk* 
candidate aatar la l s . tested aateriats 
iscladed: a l jo s t ee l ; J0», )1», and }*t 
s ta ln l e s i s t e e l ; f l tronic <0; 128*; nonel 
*00; sad laeoael S00. Scraeaina t e s t s for 
these aetAtsale iaaersed in kiok parity 
liaaid ratidi'.a skoaed so l laaM 
eabrittlaaent for s t a t i s t i c a l l y stressed, 
aeootk "C* r iaos at teapautares bot»een (00 
and »T2 I. Potential ly l«1arico« localized 
corrosion la tka fora of tittlnD ras obkareed 
for IS* i t a i n l e i s s t e e l at 672 r. Ml other 
astacla la skoead <Jood peiloraance i n th* 
taepaiatate ranoe proposaJ for krypton *f <f» 
cylinder ttoraae. Type H* s t a i n l e s s steal 

skoeed s i ia i f ica&t oenetBl corcosioa and 
iBterqraBelaE attack la l i ea id rtbidiaa of 
loeer pexity betaeea T«] aad «»3 I . Type 30* 
s t a i a l e s s s t e e l i s aot recoeooBoed for 
kardaace ekick say eecotatec s i a i l a c service 
coadltiOBs. (letkl (0C1| 

SISTES. IIDIOICTIWE: SISTE jTOIICE: »»STE 
OISPOSkL; BISTES. CkSEOOS; BtSTES. SOLID; 
nrPTOl OS; XEOLtTES; ISaOtH.II»tI«; 
co»T»i»»fs: coa»osro»; L*BCSIIOST S T I S I E S ; 
SESOLaTCOIS, FEDEPtl: 0OBIEIOB; tEUaSB LI "ITS 

<1»2> 
Port, E . I . , Bortheestera Oniversitp, center for 
Badiatioa Safe ty , Ckicafo, t t . 

IB lapcoaed Beceptacte for •edieacti** Baste. 

Bealtb Physics 29(51 :801-»«2. H»T5, soeesibetl 

kt •ortkeestera Vaieersitp l iaaid aast* i s 
co l lected in Bca-breakatle polyetkyleae 5-oal 
l a e s , asd so l id easte i s col lected i s step-oe 
aaste cans liaed vitk disposable p las t i c 
baas. Becease tkese disposable p l a s t i c baas 
present a aaabec of pcotieas , BB alteraative 
for kaadliao dry easte M I so>*ht. kt the 
present t i a e a l l radioactiea »«ste i s placed 
ia fiber draas aitk heaty oolret&yleae 
l i n e r s . Tke so let Ion f inal ly alopted to 
a ia ia ize breakaoe of tke bees iavolved tke 
ase of a fennel top "kick i s available as a 
Sabberaaid part Bo. 13*C, and a fiberboard 
drsa Srie* 3ros. »o. »2^SfV»t3 aad* t o the 
saae diaensloas as the standard easte 
receptacles . Tke dree tas a polyethylene 
l iner thick i s 18 in. IcnQer than the dras. 
Tke l iner i s palled *p tkroaok the fonnel top 
openings and draert doan over the fnnnel top 
and opper portion of tke draa, protect lag tke 
fennel top and upper portion of tke dcea froa 
contaalnation. When the drea i s f i l l e d tk* 
inverted l iner i s l i f t ed straight ap and t ied 
off at the aoath of tw* fane* I top. Th* 
(ncael top Is teaoved and the droa head Is 
instal led on the draa in th* laboratory. I t 
th* tine of the renoval of the f a l l draa froa 
th* laboratory, a nea dra* i s placei in tke 
laboratory and tke (unr.«l top Cittei. Tke 
anticipated redactioE in vaste costs shoo 11 
resa l t Croa both the iarroved ut i l izat ion of 
space and the redaction of vast* piekops 
reqoiced. (Jim 

CD«Tal»»»s: »»STt 3TS»OSIL: ««SI»S, •IBtOkCTITE; 
•»STES, L3e-t,SfEl; 0".U«5; IIIE1S 

<1*3> 
Rack, H.J., an-! ^.k. 'n)rovsky, saad-i 
Laboratories, albu^aecqae, »1. 

tr. kssesssent of J t c t « - j t r a i n Data Suitable (or 
f inite-Eleaent E l » s t l c - ? ; m i c tnalysls of 
Snipping Containers. 

W»S«/C>«-0»«1; S M S - ^ - I S T l ; 6* pp. (19 t» , 
Jepteaber) 

This report i s * reviev of s tr*ss-strain data 
available in th* l i terature ehieh describe 
the ift(K*nc* at strain rat* an1 teaparatar* 
on th* mechanical respors* of Mt*rialn 
ffsrrently bein^ os*d foe LIB spent fuel 
shipping containers. Selection of data has 
beer Hal ted to that "bleb i s s i t tabl* for 
us* in f init*-«l*s*nt *I«*t lc -plast lc 
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<i«3> COST. 
aaalyals of shlppia* coataiaecss ( e . g . . they 
aast iaclad* coeplete aetarlal history 
pro f i l e s ) - Tkis a a m a craaioeirs oa t ] 
e a i a t l a l deforaatioe. aad *icl*>d*s 
ieforaetloa oa fractare. creep, and c y c l i c 
loediag conditions. a*t*rials *s*4 i a 
topical skipping cask designs are l i s t e d , 
aloag eitk tkeir proceraaeat sp-ecif icatloas; 
aaallakla aackaalcal properties data, 
particslary stx*ss-s*r*ia c u m . ara 
discessad- B*s*d oa t k i s iaforaetioa tka 
fo l loaiag recoaavadatioa* ata aa<a for 
fartker aotk akick B i l l be ngairad t o 
coaplat* ta t data basa: d«f iae tka 
teeperatare, s tca ia -ratc , aad s t r a i e regioas 
far akick strain—iadaced sarteas i te aal 
dyeaeic atrala-aging wil l coat c o l tk* 
s tcess - s tra ia bcbaaior of a a s t a a i t i c 
atala laas s t e e l s ssed ia l i t skipplag caaks; 
actablisk • data base far se lected a s s t e a i t i c 
atalalaaa s t a a l , "ckaaical* l**d, a ad aa-caat 
alpka-araaiaa, i sc ladlag tka ia f laeace of 
s tra ia-cata aad t*ep*c*t*r* aa t c i s i l * , 
coapresaiae, aad skaac pr«B*rti>s, taa 
iaflaeace of c tea ie try asriaKaa oa 
aackaaical properties, aad t k iat lveace of 
rasidaal s trass l e e e l aad tast **airoaeeat oa 
t»a aackaaical tehaalor of n*-cest 
elpea-areeiea: develop c o n s t i t e t l t e ***etioas 
dascribieg s tress -s tra in behavior of cask 
aatariala aadar aoraal aad abaocaal sodas of 
defocsatioa; aatatliafc ck« thereat expaasios 
behavior of 216, 317, 321, aad 3a7 s t a i a l a s s 
ataal bataaaa -aO aad 320 C; e s t a b l i s h tka 
tkaraal expansion behavior of t y p i c a l prodact 
focas of alpka-ataaiaa aaad ia skipping 
casks, particularly tka cspecteA anisotropic 
or leetat iea dapaadaaca of t haras I 
expansivity: esteed Toaag*s aad skaac aodali 
aaasacaaasts foe aaatea i t i c s t a i a l a s s s t ea l s 
to -»0 c; datacaiaa tka a la a t i c properties of 
21*, 30», 311. aad 3»7 s t a i a l a s s s t a a l ; aad 
d*t*rsine tka c l a s t i c pror»rtl*s of salactsd 
d i l e t* acaaiaa a l loys (a. g . , 0-2Bo) . Tk* 
prinery aapkasis of a l l of ta ts* stadias 
sfcosld b* a systeeat lc aad qeaatl tat ia* 
assassaant including partiaeat 
aicrostractsral iafocaatica catkac tkaa tka 
largely qualitative iafocsatioa available at 
pcasaat. (lath) | U I ) 

ccrrtKets: cuts-. PBTSICIL rtortiTlts; m i n t 
ttOPEtTIES; ST* ESS; S T P a l l ; 5FMT f O t l S ; 
TIIISPOITITIOI: ELISTOPUSTICITT; DCtOtRKIOl: 
STIIILESS STEELS; H I D ; 11. LOTS; OtsBIOl ; 
IC0ITI0IS; i e * X » S ; DESISI; IE1CTOP.S. U 6 I T 
(iTtt: tasTts, tioiokcrift; u s n u n n a t n 

• bodes, D.a . , Idako national Engineering 
Laboratory, Idako Fal ls , IP. 

Pciaary Soerce of ladioascl idas tasking into tka 
Idaho Cheeicnl Processing P i n t r«*l Storage 
lasia »et*r. 

ICP-1112; 12 pp . (1»r» , Pabcaary) 

I stady as* aad a to d*fia« tka typ* of faal 
tkat i s taa prlaaty soacc* of cndlonaclldee 
•Making* iato tk* f s a l storage basis at tk* 
Idako Ckaaical Processing Plant, Tka 
isotopic coapoeitioa* of c le toaisa and 
iraalea ia sledge on :<i« U i l i f l o a t , la tk* 
faal storage nasi* "star, sad la tka ration* 
typaa of f s * l , a* indicated by aaalys i* of 
process notations, ana ns«d to dataraina tbat 
tk* s ta ia l*** stnMl-typa <Eft-tX| f«*l i n 
tk* sa ia "leaking" faa l . t cosparlaoa of tk* 
St 10/Sc i» ratio in tk* taain aatar s i tk 

<ial> 

calcalatad aalaas for fasti iadicatad tkat t"»a 
laakiaf faal i s laaa tkaa on* yaar cool**, 
tlatk} tlkP) 

•LOToaxaa 23*: m m i 235: a«Miai 23*; patxs: 
s p u r vas t s : SIOBSSC. kBoatcaons; s i a s s c s ; 
OOOLUtS; VkTII; PXSSIO» ptODsCTS: IDS EXCUaCE: 
ISOTOPE IkTIOS; StlO»TTB» 89: yttOrtISS 90; 
aasrt s x o i i s z : i t m t a n a i*0; B K I O I u i ; IODIIE 
131; I.EIES 

<1*S> 
tiaaaood, I . E . , kartraliaa aatioaal aaiaarsi ty , 
•asaacck Scfceol of Eartk sc iaacas . caabarra. 
kastralia c a p i t a l Tarcitory. l a s t ra l ia . 

Incorporation of Bi«k-t***l ladaast* ia srntoc. 

COar-1S1121: Sciaac* Omdarlying aadioa'tiaa 
aast* Ban*«**«nt. Proc**di*a« of a Syaposiaa. 
•ostoa. 81, aoaeabac 2S-D*c*abair 1. 1«T», (p. 
» ' l . TT pp. (1978) 

SiaaOC i s a syatkat ic rock coaposad of soa* 
er a l l of tke pkasas: aollaedita 
(aaal2TiC01«|, cabic xiccoaia (Xr02-Ca,Ti 
sn.1 p*ro*skit* (Cati03| . calsiaa 
(aalI2Si208l, - U l s i l i - . - (IllSio*) and 
laaci t* (I>lSi20< KM.1. Tka aiaaral 
assaablaa* any ba foraad by dicact 
c ty s ta l l i za t ioa fro* a sa l t coolal balos 1300 
C oc by Wot pr*stiaa and*r sabsolidas 
coaditioas at 1100-1250 c . t k i s aiaaral 
assaablaa* i s capable of takia* larg* 
)aaat i t i*s of aost rsdaasts al*aeats ia 
kiak-leavl sastas in to sol id so la t ioa . Proa 
•lectroprob* a iccoaaalyt i s of STIIOC a*lts la 
»•, Bo »• . Ik 3>, and r* 3» *r* strongly 
p<rtitioa*4 i s t o tk* kollaadit* pkasc lar* 
••rtks aad act ia ides prafar tk* xircoaia 
pias«, and pacoaskita. akila stroatiaa 
prefers p*ro*skit*. Caiiaa md rabidiaa 
attar "ka l s i l i t** sad laac i t* typ* pkas**. 
It r*crystal l ized fro* tfc* ssbsol ids* tkaae 
eleacats a l so a i l l aatar ce ls iaa aad 
kollsadit*. STaaOC aay be pradacad la a 
aackaaically strong torn altk loa porosity 
and lo* leaching rata*. I t i s bali***d to b* 
aiperior t o borosi l icat* glasses aad*r 
geological conditions. (»Df| 

Tkis paper »as presented at tke coafeceac* bat 
ass not pablisked la tk* Pcoc**dlaas. 

USTIS, BICR-IETEL; CIEBICIt. PI0»I»TIES; TREtllt 
PIOPtPTIES; SOLIOiriCiTTOl; BOIUIDITE; 
IIICOIII: PZBOVSnTt; CElSUa; IE0CITE; 
UBOI1TOIT STODIIS 

<1*6> 
Sci*nc* i p p l l c s t i o s s , l a c . Oak l ldg*, Tl; Baaes 
aad Boor*, aki t* Pla ins , I I ; Parsons 
trinck*rboff Qsad* and Doaglas, Inc. , I** fork. 
If. 

Ligkt-later laactor fast** to be Isolated in 
Geologic Poraations. 

r/oai/ra-nt; Coatrlbatioa to Draft Sanarlc 
tnairsssental lapact s ta tasart on Cosaeccial 
las t* naaagaaant-. ladloact lv* laste Isolation 
in «*ologic Porastioas, Ck. 1, (pp. 3-1 - 3-36), 
•1? pp.(1*76, ipr i l ) 

Thta* alt*rnatia* Ligfct-pater leactor (Ml) 
faal eycl«s ar* cons idsnd as the basis for 
repository desiga: t o t a l recycl*, spent 



<1M> 
COITUin DISKS l i t HlPOtUICI 
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<1**> COII. 
unproces sed (Ml (Snr i cyc la , as* 
araaiaa-oaly recycle . I descriptioa of the 
mat* contests sad (bras tor aacfc cycla i s 
g i tes as M i l as de ta i l s ia respect to tke 
caa is ters , overpecks, easts drees, skipping 
coataisers Bad casks. Tk< Integrity of rasta 
pe-dtlag (or a 5-yaac retraoaabllity i s 
dlsenssed ia addition to tks projected M M 
receleiag catos (or eack cycle- (CM) 

Tabslar la ta end references ac« incleded. 

itcoaansiTiois: site SIIICTIOI; nsrc stoitei; 
I1STI5, HDIOaCTITt: IZPOSITCIT; ST0I1SI, 
ciotoeic; i i s n u n c t i n t i c o m i i m t ; STIR 
tnxsz sness; CISKS; ODITIIBI n t i e n i i ; 
c o m i i n s : i m m u t u n ; M S R S , n a - u n i ; 
•isTis, i i t n u D H T i - i m i : n s t n , H»-i«iit; 
onus 

<1»7> 
Skappert , L . I - , D .S . J O T . a s ! I . B . l a l s k a l l . Oak 
l i d o * l a t l o a e l Labora tory , Oak l i d g e , T» . 

I s d i o a c t i m l a s t * T r a a s p o r t a t l o a S y s t e a s 
I s s l y s i s s a l Proaxaa p l a n . 

CIIL-S3«2; 32 p p . (19T», Barcfe) 

\ a f t t e a s a a a l y s i s progrea kas baas deve loped 
»j o f a x t o i d e n t i f y and d e v e l o p p l a n s t o d e a l 
• i t k p r o b l a s s a s s o c i a t e d a i t k t k o 
t r a a a p o r t a t i o a of r a d i o a c t i v e s a s t e s t o a 
f e d e r a l r e p o s i t c t y In 1 9 1 ! . I l o g i s t i c s 
s o d e l ka* baas deve loped t o k o l p d e t e r e i a e 
tka o p t i o n s a h i f r * « 9 p o l i c i a a ( o r l o e - l e v e l 
t r a a s a t a a i c a a s t a f r o n g e M t a t i n g s i t a s t c 
f e d e r a l r e p o s i t o r i e s . Tka s o d e l i s c s r r e n t l y 
c a p a b l * of handl ing IS w a i t s g e B o r a t l o a 
s i t e s , 14 f e d e r a l r e p o s i t o r i e s , and c o v e r s a 
30 year t l w spaa . S e v e r a l r e p o s i t o r y 
c o a s t t a i a t s , s s c k a s a a i i n a r e c e i v i s g c a t o s 
aad t o t a l s t o r a g e c a p a b i l i t y a t a a l s o 
i a c o c p o c a t s d i a tka s o d e l . O p t i e a l i t y i s 
e v a l a a t e d by s t a l n i l l n g a t o b j e c t i v e 
t e n e t l o a , s s c k as a y s t e a t r a n s p o r t a t i o n 
c o s t s , c a d l a t i o a e x p o s s r e t o t k a p o p s l a t i o n , 
a t e . S k i p p i e g c o a t n l n e r s f j r l o s - l e v e l 
t r a a s a r a a i c a a s t a f t o a tka d e f e n s e prograa 
aar a o t saat B O * IIC r e g a l a t i O B » {10 c r » 
71.021 r e p a i r i n g t*o l i a a a o f c o n ^ i B s e a t 
( o l l o a i a a m p o s n r e ' » k y p c t k e t i c e l a c c i a e s t 
c o n d i t i o n s , l a s d e s l g o e nay be r e g s l r e d 
bafoca c e s M t c i a l a a s t a caa ba sk ipped bf 
r a i l t o f a d a r a l r a p o s i t o r i a * . Tk* c a r r a a t 
packaging k a s s o t baas taa tod aader a c c i d a n t 
c o a d i t i o a s . ( l a t b ) (111) 

lODtlS; TIIISPOITITI0I; COSTIIHIS; IISTES, 
101-lETrL; I13TIS, T I I I S O M I K ; IICISIITIOH; 
S l t l D t W S , U H l k l ; ICCIDtlT!; MZIIB 1I11TSIS; 
fCOIORICS 

S a y r l , I . R . , 1 . 1 . stapkOBsoa. sad J . I . 
l i a i t k v a i t e , Saad la l a b o r a t o r i e s , l U o g e e c q o e , 
• I . 

t e k e v l o r of Caadidato Caa l a t e r u t a r l a l s i a Deep 
Ocaaa f a v l r o o w a t s , 

SIID--?«-9137; COlf-T. , J 0 3 ; Corronioa T 7 / n e i 
l a s t i n g , P r o c M d i a g s of • b e a t i n g , fan 
r r a e c l s c o , CI , "area 1 0 - 1 8 , 1977, (16 p p . ) . ( 1 9 7 7 1 

Corros ion t o s t * kave baas coadac ted aadar 

s i s a i l a t a d i a a p ocaaa c o a l i t i o a s f o e Biaa 
a o a t b * . Tba e s s e c i a e B t a l a p p a r a t a s a e r f o c a o d 
s a i l . an* i n d i c a t e s ) t n e t l o n g e r t a t s t a s t s 
c o e l d ba c o a d a c t a d . Tka s a t a r l a l a ckosaa 
•ara> t i t n n i a . s i r c o a i a a and a l c k a l t a n 
a l l a y s , a a d a l l a a t a r i a l s anonod c o r r o s i o n 
ratsjat t k a t aaro e e r y ' • • «*aa a t t k a k l a k a s t 
t a s k t a a p a r a t a r a . l o a a o f tka s a t a r i a l a 
skoaod a a s c a p t l b l l l t T t o s t r a s s c o r r o s l M 
c r s c k i B i , s a d aema aaaa a v i a a s o a o f 
d i f f s r a a t i a l a a r a t i o a c o r r o a l o a . l a k i a a t 
t a s t a c o a f t r a a t t h a f i a d i r s s t k a t aoaa akoa ld 
ba a a a s t t l a r s t o d i f f o r a a t i a l a iyaaB o f f s e t * . 
Tka x l r c o a i a a a l l o f s • > ] b a a o c a a a s c a p t i b l a 
t o p l t t i a s j e o r x o s l o B tkaa t k a o t k a r a , 
l i t k a s a k t k a p l t t i a o c a a d l t i a a s ara S B l i k a I T 
t o - » foaad i a a a c s i c a , a a l a s a hlafcoc 
t a a p a v t t ^ ^ a s aca aBooaataraaW I t l a 
c o a c l a d a a t k a t a l l t k a s a t a r i a l s t a s t a d a r a 
c a s d i d a t a a f a r f a r t a a r a t a d r , aad c o a l d « i w a 
l o a a U f a a s a a c daap K M c o a d i t i o a s . ( l a t a ) 

5 M • ISfOSU. : U U I t STSTIIS; C I I I S T U S i I I S T K , 
IIDTOICTItl; COIIOSIOI; LHOlkTOIT S T I M I S ; 
T I T 1 I I I I ; U I C O I I I I : l l d t l : BUOTS; 
mcnocinisTiT; stiiss; ctTcn; rtissni 
OTKTS 

<1M> 
SBjt». J . l > . I . J - ».'dala, aid 1 .1 . Ckarlas, Los 
Uaaoa S c i s s t i f i c laboratorr, loa l l a a o s , n . 

P i l l laatas: Paraaaaat Iaclatioa la 
aock-roraiaf Biaarala. 

I/OII/SOI-77/iaj»8; COIT-7707S*: Issts-IOCk 
Iataractioas, rro^aadiaas cf tka l a t i e s s l l a s ta 
Tarsiaal storsaa Proaraa Ccaforaaca, iBiaarsltT 
Park, PI , Jaly « -7 , 1177, (pp. 63-*«), 92 
pp. (1977, Itoas-t 20| 

Tks so»t pract ical ssstaa for psrauaat 
isolatiOB of radioactis* aastaa i a araa i t l c 
aad p o l i t i c aaalroBBOBta say ba oaa wkick 
s p a c i f i c a l l r t a i l o r s tka assta fora to tka 
aavlroaMBt. Tkis i s trao bacassa i f 
rscrrs ta l l ixat ioB of tka sasta fora takas 
placa sitkiB tka k a l f - l i r a s of tko ksxardoss 
radiooaclidaa, i t i s l ikalr to ba tka 
rats -coatro l l iag s t sp for ralaasa of tkasa 
Bsclidss t o tka qroaad-attar sjstaa. Tka 
objoct of tka proposad aasta-fora rasaarck at 
loa l laaos s c i a s t l f i c tabontory (USD i s to 
daf l ia a pkasa BSSSBMBM akiek s i l l Bla ia i la 
ckasical raactioa aitk aataral f la ids la a 
graai t ic or p o l i t i c aaalroBsaat. I l l aatacal 
graaitaa eostaiB trace aaoaata of a l l f i ss ioa 
prodsct alaaaats (axcapt Tc) aad aaay coatsia 
s iaor aaoaots of tkasa alaaaats as aajoc 
coapoBoats cf car ta l s accassor; pkassa. 
Oksarsatioa of tko aaockaaiattT of 
f issioa-prodsct alaaaati baa lad to tka 
ident i f icat ion of tka aataral a isarals as 
taroat pkasas for rosaacck. Specif ically *a 
kaTe proposad to aiperiaeatal ly dataraiaa tka 
aaoaata of f i s s ioa prod act alaaaats sfcicb eaa 
stably bs incorporated iato Mleeted alnerel 
paases aad to dataralsa tka laacbaMlity of 
tka asseablaoe tkaa prodacad asisg k.tiids 
typical of tka proposad eas irotssats a . tka 
• e n d s Test S i te . Teas* pkasss iaclada 
spkaaa, apat i te , p o l l s c i t a , aad K-feldspar. 
Tkit arproack to sasta Uolat loa s a t l s f u s 
taa fol lovlao regolteeeota: (1) It aiaialxaa 
ceeaical raaftioo aitk tba eofironaeat ( i . e . 
racrys ta l l l i a t l o s ) aklck i s l ikely t o be tka 
rete-control l ln« stop ( a ralaasa of 
radiOBSdidas to arosadsetar; (21 easts 
loadi ig (ksica taaperstaia) caa be eas i ly 
varied by d i lo t loa »itb aatsr la l alaed fros 
tka d i spsss l s i t s ; (3) to pkysical cestaiaar 



comiai* ttsisa «BD rtiroasatct 

<i*9> coat. 
i s caqalraa; (•) no ealateaeace la regalred 
(peraaaeat); (S| tka eavitoaeent acts as a 
eeataiaacat b«f far. I t i s proposed tkat sack 
•asta* b« tereed PUB s a s t e s , foe remanent 
taalat iea la Bock-foraiag Biaorals. 
(Istk) ( W ) 

OalT tka abstract is give*. 
SHMTE-; ICBB0V5 BOCkS; STOUCE, GEOUCIC; 
stoiBtmiT aoccs; s u i t s : 6IOCSEMSTBT: 
i c i u c m ; sMEii; a n T i n : tEusPiis: CRESTCIL 
Hovunas: aroiotmatL U T i n n o i s ; Bastes, 
iisioicTifE; Baste B»»ISEBE»T; aasre stsrostt: 
LIBOIITOII sm!-<; aksn-toa i m u m o i s 

<iso> 
So*M, J.» asu a. Cooe-.r. Beatiagkoese Idvaaced 
Baser Systeas Division, aadiaon, P». 

Badioective las t* Banaaeaeat: The Seed for 
Baltiple Barriers. 
COSP-780S19; Baclaar air Cleaalag, Proceedisgs 
of tka 15tk BOB Conference, r.B. f i r s t ( « d . | , 
Bostea, I I . lagest 7-10, m l , vo l . 2. {as 
99(-100*1, 12*7 pp.(1979, rorraaryl 

Tkis paper alanines i sa la t i oa c r i t e r i a for 
kigk-level radieactla* vaata disposal , in 
particalar tka "ael t lp le terrier" concept. 
Based oa rederal Nazis** fers issabl* 
Coacsstratioa regalatioas for radlonscl ldes 
in aatar, tka essent ia l pariod for aasta 
coatalpaast i s tka f i r s t 1000 years; taa 
aal t ip la barriar syste* kas tka bast chance 
of contaleiag tka assess for sack a psrlod, 
aad of aeetlag teckeJcal sad pabllc 
acceptance ra jviren* its for a s s s t * 
eanngeaeat sys tee . . r a a l i s t i c assassaaat of 
aast* disposal *f recciv*n«as aast coasldar 
tka lasck-ras is taae of the aast* fors , 
engineered contala**nt, aad tko absorption of 
ta* aasta by tka s*rrofl*diag geologic eedla. 
Borosilicata alas* aasta focas kave been 
prod*c*d ia tka O.S. s i tk i n i t i a l laack rata* 
of 10<r-6| g/cg ca/day (laack t i aa for 1 f t 
d ia . X 10 f t long fora ao*ld be 150,000 
year*); Biai lsr foras prodeced i a Prase* kave 
t n l t i n l liack rata* of 10 <E-7)-10(E-B) g/ag 
ca/day, sat aapkeliae s fa a i t* g l a s s asst* 
foraa f tos Canada have leached i t l ! 
10(1-11) g/ag cs/dsy i s groead aatar af ter 
reaniaing i« place star IB years. Is Season, 
oatar cootali era for tk* Bast* kata b«aa 
deslgaed i s f » tor* of 1C0 ** of Pb overlain 
by 6 • • of Ti , tk* ast ir* c**i*t*r eobedded 
i s • bentonita-gaarti ***d * l i t o r*t*rd 
groudvater (flo* rata redaction factor* of 
200 *r aor* ar* c s l e s l s t e d ) . Stadias of 
geologic bacr iac kave as inly eephnaired 
s a l t , aitk i t s kigk tk*r**l coBdoctlvity, 
radUtio* resistance, sad p l a s t i c i t y , *»d tb* 
c r y s t a l l i s e reeks, vhieh ar* l a s s corrosive 
•*d hav* a better public is***. Stadias by 
Bstte l le -Pacl f le Bortk«**t Laboratory, skies 
eoa*id*r*d a l l tka so l id i f i ed klgh-level 
a**t«* prodaced by ee***rei*l povar plant 
oparatiea* by tk* year 2000 placed i* • 
repository i t tk* Soetfcaeet, t**o**tr*t*d 
tkat tk* H i i M i do** to *s iadivldnal ako 
obtained a l l kis food **d vater fro* 
coat*al*at*d source* vosld b* ! • » • tka* 
backgroasd. i f i a i l s r s t edj Is Sveden for 
disposal la granit* rielded • M i l a n 
iadif idaal do** of 13 *c«t, ( s s a s l t f a defect 
i s tb* ••aineacad • i c r i a t . | U I ) 

•irosiTOBT; co»T«iiBirrt COWTtints; tuenw«; 
STOMOt, OtOlOOIC; «l»SJ; TITBinCdTIOB; 

STEBITES: BEBtOBITES: CMOBD *tT*.B; SiLT 
wrosiTS: s i l l DOIES: lG*EC»s l o c i s : S»BHTIO» 
DOSE; c t i m E S : r i s r s s , BICB-IE*EL: SISEE 
OISVOSll: BkStE STOttCX: SISIE BBBISEBER; 
THEOirticiL s t r o i c s : K I I I B 

<151> 
Sasdqaist, J . p . . Cocaine, c laee l o c k s , Coruiaq, 
IT. 

Pcelisinary Corrosion Test of a c lass -ceraaic 
Caadldat* for a Baclaar l a s t s Canister. 

a>ir-7B1121: Sc ient i f i c Basis for ••clear saste 
Senaeeaeat, Science Ondeclain* tad iosc t i t e Saste 
•laaaaasiaat, »o l - 1 , 5-J- BcCactky ( f d . | , a t a l . , 
Froceedlaas of a Syaposias, Boatoa, HI, Bovasbar 
2B-B*c*s*er 1, 1*78. pleas* Press, Bes Tork, *T, 
(pp. 2M-2*C|, 5*3 pp. (1«T*| 

Preliainary ccrrosioa s tadies of corning 
Class Bocks spodaaeae 9 l a s s i e raaic code 9617 
as a storaoa canister fcr spent naclear fael 
rods iadic«t*s a cerrosfoa rate of 0.013 
ca/1000 yes aaea stored in a qcaalt* 
racositorT at aa i a i t i a l teaperatare of 110 
C, se l l a i tk ia tk* targeted rate of 0.1 
ca/1000 y r s . Tkis stady as* part of tke 
e a a l u t i o n of a plan to oncapsolat* spent 
f a e l packed a i tk a aixtaca of s**d and 
beatonlta c lay , and bar led ia deep sbafts 
bored In araai te . Tke aala problea m to 
ckoose aa encapsalatioa aater ia l tkat eoald 
be strong, aealable, and corrosion resistant 
over aeoloaic t in* . I n i t i a l researck oa tka 

. ckesical dacabil i ty of alass-ceraalc Code 
9617 i s presested in t k i s paper. Several 
conditions of scoriae sere speci f ied: a) • 
«:1 ratio of dry aand t c clay packed aroasd 
*00 apeat f s e l rods in a ceraaic caais ter; b) 
tke caaistec sarrosaded by tke 4:1 a i l in 
korisoBtal shafts 500 a deep i a granite; c) 
tke csnistar sarfaee teaperttsre at berial to 
be 100 c ekick aoald coc l to 25 C after 3000 
yrs; aad d) arosnd aster tlo* tfcroaak tke 
oranit* t o b* 1 l /*a */\*.. kccel*r*t*d t e s t s 
asiB9 elevated teaparatsres or so l s t i oas of 
increased corrosivity ar* often seed for 
pract ica l i ty , bat tke aetkod ra ises osest ions 
of va l id i ty of r s a s l t s . l a t k i s stsdy 
accelerated t e s t s aere ased, aad a ranee ««« 
ckosen for taapetstare, t laa , t e s t s o l s t l o a , 
asaple a r e s , *nd tfce ra t io (t) of t*st 
solatiOB aolaae to ssspl* ssrfsc* ares. 
ksalyt ical tecfcalgs** iscladad selakt l o s s , 
• icroscopy, kydroa** ion profi l ing, and flaae 
spectroaetric ana l j s i s for corrosion 
prodacts. t BSS tke soat stsdled variable 
becsase i t a f fec t s tke rat* of ckange of t e s t 
eolation c k e s l s t r ; vitk control and precsar* 
as factors . B*tk*f tkan accelerating 
corrosion and esiaa rapesitory conditions and 
extrspo ls t s tke data t o s aero rat io (»> to 
give as e s t iBs te of tke egal l ibr laa corrosion 
rate sader a ta t i c ( s i t e ) conditions. The 
corrosion rate for Code 9*'7 i s est lsated to 
be 0.013 c*/ looo yr* for s t a t i c conditio**. 
Ha l t ed te«t* indicated a negl igible e f f ec t 
fro* tk* prasaaca of sand and bentonit* *k*n 
added to tka vater so la t ion . Sine* cod* 9*17 
i s a cosBosit* of s*v*r*l pk*s*a, i t a ik ib i t s 
different localized corrosion r i t e s ; tke 
g la s s pnase i s pr*f*r*nti«llr r*soT*d leavisg 
tke c r y s t a l l i s e phase (90S spod***ne, it 
r a t l l a aid sniael) natoockad. Bydrogta or 
eater sigr*»loo into tk* **rf*c* of *Bt*rial* 
play* « a*Jor rol* 1* cocrosloa, Sae of a 
r*c*ntly devaloped Mtkod for detefBlaing 
kydrogea ion profi les allavad c s l ca la t loe of 
depth of atek, ga l , aad l o * arckaagad layer* 
for s*t*r attack at diff*r**t t i a e s tad 
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<«i> con. 
taeperetara*. It • • « coeclaaad tkat Coda 
Wt7 seoas to kave s e f f i c iaa t corroaioa 
n t i i U K i to aitkstaad gtoasd eater attack 
ia a graaita repository, sad tkas akoaM ba 
coesiderod as a aaclaac saste esatalaaaat 
caaiatac eater ia l . tlatkicacai 

Three taklaa provide tka m a t of experiaeatai 
variables, astleatod glass-ceraeic cocrosioa 
tataa ia aatat far 2 Latiee, aad depths of atck. 
ge l , sad ioa-axckaaga laraca. Teo f lgeres 
present tka of fact of a oa tea aeessred 
corrosion rata ot Co>!*a « n , aad corrosion rata 
estrapolatica to zero rat io . 

Corrosion lata 

CaBTklHtOT; EsChPSOLhTTOI; O-kSS; CESMICS; 
IIPOSXTCIT; SIIIITIS; C1BISTHS; STOMCE, 
StOlOCIC; COIBOSIOI; » D t FUELS; LHOUTOIT 
STUDIES; T M t i i i m t ; M S T E S . BIDIOICTIVE: B»STE 
BISP051L; ITSTE STCIACE; CIEEISTIT; CSEBIC1L 
FIOPEITIES 

<1«2> 
B.5. Depexteeat of Energy. Dieisiea of 
Eevlronsoatel ceatrol Teckeology, TraBsportatioa 
Eraack, Baakiagtos, DC. 

Stipeaats of Baclear raal aad l u t i . . . l t t Tkey 
Paelly Safe?. 

DCE/EV-OOO*; 12 p p . | 1 « T T , Octobar) 

Presented i« a EOE stsdy ca tka aafa 
trsasport of tadaastas. lacladad ia tka 
dlscass lea aca tka type of radeaates tkat are 
aBd v i l l ca skipped, tka trpa of skipping 
caak regeired for tka aaete, aBd geal i ty 
aaaaraBca ia fabricatioa aad aaa. Package 
iategr i ty aad packaging actkad* ara alao 
covered. Proa tka stsdy i t appaars tkat tka 
probsbi l i l ty of dsatk, iajary or eassive 
property loss daa to traBiportatioa of 
vadioactiee notarial* i a detoralaable, and 
very aaa l l . Tka tota l accident probabiUltr 
for traes torte t lo* of sack u t e r l a l t o aad 
froa aaclaar poaar raactora aad faal etorage 
s i t e s , » i l l pa aaioral ordarc of aagBitada 
belov tka eore COBBOB BOBradiological caaaaa. 
Tarioaa otkar atadiaa iadicata tka 
l ikalikecd of a cataatroptic aaclaar 
traaaport accident i s so ia f ia i tas iaa l i t can 
ba said tkat oao Kill sever kappsa. lance, 
tka r isk i s probably acceptable. |DDT| 

•CCIOfSTS; C t M S ; COETallsaS; ECOIOBICS; 
EBtllOBBEBT; I l l l t l l klnLTSIS; PnCMSIIC; 
IIDIITIO* B U M P S ; Tt»BSrO!TITI0»; B1STE 
BtUCtBEIT; I h S T t S , EkOtOkCTIfE 

<I ;J> 
Had, i . e . , D.8. Colas, O.J. Bradley, ».». 
taeelag, aad 3.5. Scnvelger, laaraaca U v e r e o c 
laboratory, l ivereoce, Ca; Battalia-Pacific 
•ortkaaat Laboratories, t ick la ad. I t . 

Laackiag Ckaracterfetica of tetlaldea froa 
Sieelated laactor tas te Blast. 

C0IP-7I1121; Sc ient i f ic l a s la for laclaar laata 
•easgeaeet. Science Dadarlyltg ladioactiaa fasta 
•aaagsMBt, Pol. 1, U.J- BcCtrtky ( M . | , at a l . , 
tcoceedinge of a Syapoeisa, Boston, I t , 
loveeber 21-Dacaakar 1, 1»7e. Pleaia trass , Baa 
Tort, If, (pp. l e l - l f ) , 5«3 pp.(1»7«| 

Laackiag ckaractarist lcs ot siaalatad roactdr 
aasta g lass aas dataraioad by too 
aipactaaatal aatkods- talked eao i s 
s lag le -pess laackiag aad aatkad too i s tbo 
oaa dascribad by Bespe Tka f i r s t sotkod aas 
asad at Laaraaca Livaracra Laboratory, aad 
tka stedy aas basad oa s t a t i s t i c a l l y dasigaad 
factorial axpoxiaaats aitk aaagaal 
rapl lcat ioa . Plo* rata , taaparatar*, 
laackaat coapos i t ios , aad t iaa ara tka 
factors or iadapeadeat variables; aad 
laackiag rata i s tka raapoasa or depaadeat 
variable. Tka coapaaitioa of tka g la s s la 
so la I i s S102-52. Sa2o-1«, S203-11, ro203-f, 
XaO-S, T102-3, CaO-3, BoOl-l. aad 1x02-1. 
tka radioaaclMos asad is tka arpariaaat aara 
Pa 23a ssd lp 237. Tkroc laackiag solat loaa 
•ara asad, d i s t i l l e d aatar, a bicarbanata 
so la t ioa aad a siaalatad briaa. Tka f lo* 
ratas raried froa 3M ca ca/d to 10 ca ca/d, 
aad tka tasparatsta raagad froa 2% c to IS c . 
Tka i n i t i a l loack rata tor Pa 231 dariag tka 
f i r s t dap i s • -» I IP(E-T) s i tk f i l t e r s and 
1.2 X 10(E-») ca/d aitkeat f i l t e r a . Bora 
s tadias ara baisg doaa. flDTf 

Laacfciag la ta 

pa 2it: «p 237 

LKICSIIC; CUSS; PUTOSHB; lEPTHIU^; 
ST1TISTICS; RFTIODS: LkfOltTOIT STUDIES; BUSES; 
UTEI 

•as tra . I . e . , J . s . Sckofiald, S.J. Bora, J.k. 
Rosdricfca, aad S.S. Poaiak, tdako lat ioaal 
Eagiaaariag Laboratory, Idako Pal l s , ID. 

Saapliag of Storad Rigk-Lanl ladioactiaa 
Calciaad las ta at Idaho Ckaaical Procassisg 
Plaat. 

ICP-11S6; 37 pp.(1«7», SBT) 

Egaipoaat and procadaras ssad to saapla 
calciaad so l ids storad in aBdargroaad bins at 
tka Idako Ckaalcal proccesiag Plaat ara 
dascribad. f fca staple* coasistad o* alaalaa 
ca le iae storad s i n » 1K7 aad t lrcoaia 
calc ine storad since 19t9. Tka purpose of 
tke hia stapl ing pcogras aaa to detereiae i f 
tka calciae'kad changed daring tka storage 
period. The aaia concern aas tkat tke 
calcine Bay bare aggloecrated; thia aoald 
prevent paeneatic retr ieval proposed for 
sararal lon?-tere aaste Baaagasent 
a l taraat iaes . Tka calcine saspllng proceas 
basically coasistad of driving a strlag at 
saaple tabaa iato a calc ine stvraaa bia «tth 
a s o i l saapling d r i l l r ig , sad aitklraving 
tke sasple tabes oae at a t iae into a 
akielded saaple cask lo t . tad direct ly over 
tke open calc ine retrieval r i ser . Staples of 
botfc alaalaa aad zirconia calciae vere 
obtaised and iadicata that tke calciae can be 
retrieved witk a pneasatic retrieval notxle . 
Tka bia saapliag aaa accoBpllskad aitkoat 
coataaiBating tka atoraga aaalt or tke s o i l 
In tka v lc ia i ty r i s e r . Slight coBtaaiaatlon 
aaa foaad in tka anteroea of the i i l t i v i r e 
Call after raaoalsg tka tas t lag agaiasent. 
Tka tota l penetrating radiattoa aiposare for 
the akola operation aaa afcoat a,7 aan-ree. 
(katkl ptiri 

Several i l lu s t ra t ions of tka saBpling procsss 
are gives . 

I I S T I S , m s i - L t P I L ; J i l lPl tBT; C * l c r i « T 1 0 l ; IkSTI 
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STOBkSI; 1IBC0BIB1; l U n n g ; CaSIS: 
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<t«5> 
Bastsik. 4 .B . , J r . , a>4 B.p. TaCiotta, 
B a t t a l l e - F a d f i c l o c t k m t Laboratories, 
Bicklaad. a i . 

Bydrotkaraal Slaaa Basctioas i * Salt Briaa. 

CCaY-711121; J c i a a t l f l c taaia far Baclaar Bast* 
•aaaaeaeat. Sdaaca Badarlyiaa radioactive Baste 
•eaeeeeeat. Tal. 1. 6 . 1 . Bccartky (Ed-), a t a l . , 
•roceediees of a Syaposisa, tostoa, BI. Eoaoeber 
2e-Bacaabar 1. 1911. riaaaa trass , Baa Tack, BT, 
(pp. 3et-3*a| , 5C3 pp. (1979) 

taackima stadia* of aaclear aasta f laasas 
bate aaasllr Baaa coadactad at teaperetares 
a t or bala* tOS c . I* th i s stady 
taaperatarea of 250 C aad 3SO c aaca ased to 
accelerate raactios rates aad es tabl i sk tka 
raactloa ratets caer a bcoatl taaparatara 
raaee. a ei Belated kifk-basal sasta a las*, a 
sapacealciaa, aai saaa caaasa cacasle aad 
s a t a l l i c sol IBs s e n eipoaad to 
klak-teeretatar* s a l t arise asd deioaiced 
•atat toe t l aa pariods caasiaa froa 3 days to 
3 seeks. Tfca alass eadareeat partial 
c r y s t a l l i x a t l o s , depeadiac oa tka c o s d i t i e a s , 
aad yielded Barasi20* as tfca priaary 
a l tarat l ca protect. I t tee axtraaa 
teaaeratar* of tkass t e s t s , oas ias , rabldiee, 
s t ras t l aa , «ad eolybdessa sbarad soda rate to 
ki«k ae lah i l i t i aa i s s a l t kriaa. So leb i l i ty 
la deloeitad aatar sas aa ordar of aaaaitsde 
loaar tbaa I s salt brisa, bat tka a lass 
a l tarat ioa rata >as kiekar, I* a s i s i l a r 
s a l t briaa t e s t , a sapercalcise skoaad 
s i s l l a i cas l sa aad stroatisa ralaasas afcaa 
coaparad to tka alas*, (tstk) (OCT) 

Tao c-blss ai»t a) leackabil i ty rasa l t s at 350 c 
for a lajs aad Bspercslcise 1( briaa aad 
delos i tes aatar, aad b) rasa l t s of scost iaa 
u t K l i n la act t a t t s at 250 C for * diffarast 
aatarials ia 2 brite* aad deioaised aatar. 

taacktaa Bata 

BISTE*, BaBIOaCTXtl; BaSTtS, SICE-LtfEL; 
CBtBtCU MOKtTIES; CBCBICal CMrOSITIOB; 
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I t t U , I . L . , B.t . Sckeetx, ».S. Boy. B.C. 
l ieasraaa, aad B.B. Grattack, ••sasy.'.asaia S U M 
Oalasrslty, Batarial* Basaarcfc Laboratory, 
Ociaeralty Bark, BI. 

rareeabil ity Baeeeieeeate as Cesa . i l t i oe s 
•atari*la fee Baclaar Basta i s o l a t l o s . 

C0>r-7«1121; Sc ieat i f l c Basis for Baclaar saata 
laaaaeaaot, Sclaaea Oaderlylaa fadioactifa Basta 
•eeadaeeat, f e l . 1, a. J. BcCartky ( I d , ) , at a l . , 
rioceedlaae (f a SyaaosUs, Bostoa, **, Eoaeaber 
2(-0acssbar 1, 1*71. riaaaa trass . Baa Terk, BT, 
lap. a7i-a?B(, 5«3 pp. (1*791 

This atadf Is ccaearsad aitb pareesbi l l ty 
aaaaacaaaata ea caaaat i t ics* aa tar i s l s skick 
slafct ba »*»« to plea borafcvlss aad aatraaee 
shafts t o aaelait aasta aaolosle 

repos i tor ies , acearata paraaabilitr 
aaaaaraaaat i a of ereat iaportaaca ia tka 
aaarck for aatarials tkat a l l l s s s l -
capositocias eas i e s t i a t l e i or aacapa of 
araesdaater- Tka parpoaa of tk i s papar i s to 
skoa tkat roatiaa paraaabilitr aaassraaaat* 
oa ceeaat i t l oes aatarials cas ba aada eaer 
taa rase*, ftoa ai l l idarcra to eicrodarcys to 
taas ef Baaedarcys by e t l l l t l a a aitrefea eas 
• '- a sar ias of prasaaras aad eitrapolatiae; to 
c i l c a l a t a aa eeeiaaleat l l f e i d paraaabllity. 
Taa r a s s l t s ara coaparad aitk tkasa 
deteraiaad by eeasarlaa; *atac peceeebil ity 
d iract ly . Gas paraaability aaasaraaaats aara 
aaaa es iae a s i a f l e aadias-prassara c a l l or 
thraa c a l l s saaifoldad taaatkar. Tkis systaa 
a t i l i x a s a araasarixad caaaarcial a i traass 
task aad raaalator aa tka searca ef atabla 
fas skick caa ba wariad froa ta.7 to BOO psi 
(0 .1 u 5 .5 Bfa) . Tka aas akick kas passad 
tkraaak tka saapla i s aaasarad by tka aaoaat 
of aatar displacad ia a calibrated cyl iadac. 
•a ta t paraaability aas aaasarad sitk a systaa 
tkat a t i l i x a s a ceaaarical altroBaa fas 
cyliadar aad caaalator as a sosrea of atabla 
prassara, aaaarally aaiataiaad at 2000 psi 
(1* BIs| far tkasa axsaclaaata. Tka aas 
prassara driaas a plstor akick forcas 
daioaisW aatar tkroaafc tka saapla. Tka 
aaasarad rata of aatar t los iaf tkraaak tfca 
saapla, i a a l / s a c , i s asad ta calcalata tfc* 
• s tar paraaability diractly. sasplaa for 
vfcicfc botb aatar asd fas paraaabilitlaa aara 
saassra* raprasaatad a tariaty of 
coaposit ioas aad cariaf caadit ioas. For tka 
aoat par*., tka raprodac abi l i ty of tka 
paraaability aalaa datarsiaad by tkosa 2 
diffaraat tackaiaaas aaa a i tk ia a factor of 
t o , aad aora caaaoaly aitkia a factor of 3 . 
Bsis« tfca aas sstkod, taa l iqaid paraaability 
• f typa 3 caaaat aad qaactt cacad 2 aoatka at 
rooa taaparatara aas 1.35 I t0(t*5) darcys. 
Cospariaoa aitk paraaabilitiaa obtaiaad by 
tka aatar aataod skoaad tk i s rslaa t o bo 
raasoaabla. Parsaability aaassraarits oa 
caaaat i t iosa aatarials aaiaa aatar t s a 
aadiaa posad potaatial icoblaaa ralatad to 
kydratioa aad laackiaa. Tka coabiaatloa of 
taa tao tacksisaas for datoralslaa 
paraaabilit iaa of caaaatitioaa aatarials kax 
baas skoss to ba asafa l . rack astfcod kas 
adaaataoas aad disadaaataaas, ckaafisf 
paraaability, or daaafa caaaad to kydratad 
caaaat saapla* by tba dryiaa prior to ass 
paraaabilitr aaasaraaaat. By coablaiaf 
aaasaraaaats by tka tao aatkods, biak 
eoafiJasca ia tfca aal idity of ta* 
aaasaraeaata ass astabliskad. Tt ia roagfcly 
ast isataa taa' ia 2 I 10(t»5| yaars tor a 
Jl- iack t€90 sa) diaaatar cola as , tka aaoaat 
of l i f a i d trassaittad taroaak ta i a l t i a l l y 
aatarated col aaa at a aait kydraalic aradiaat 
aoald ba aboat 2500 l l t a r s t o t s l , a Tory 
( s a i l aaoaat. (lath) (KB) 

Tao arapks sko» ass poraaatll ity aaaasreaaats 
artrapolate4 ta i a f i a i t a piassara for aa 
afs iaslaat I l ea ld paraaability aalaa oa a typa 3 
caaaat, aad aatar paraaability caraaa tor ftaa 
caaaat coapositaa. 

faraaabillty 

BkSTIS, BlOIOlCtlTI-. BUTI OIIBOStL; BkStt 
ayOlkGK; STOBUCC, OBOIOUIC; BfP0SIT0*7; 
rillMOIlITT; M00B0 BITtl; CBBIBTSi MTSICIL 
P lOr imiS; LtMHTOBT STSCItS 

<1»7> 
Blackastar, J . f . , riorida ftata Vsiaarsity, 
Dapartsaat o f 0c*aao«;apky, Tallakaaaaa, r u 
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<157> COIt. 
tcsg Tecs eeeckeeical Interactions of l igk 
active t u t * vitk c c j i U U L i f toek teposltory 
• i l i a . 

CCIP-7S1121: s c i e n t i f i c t e s t a for ancient t e s t e 
•aeageeeat. S d w c i aaderlylna Radioactive l a s t* 
tasageeaat. vol . 1, C J . tcCartky ( M . I . a t a l . . 
Proceedlags of a Synposian, castas, u , noveabar 
2e-oec*aber t , 1»TI. rleaae tress , lev Tort, IT. 
|pp. 3»5-3»l | , 5*3 pp. (W>»5 

Safe loag tars i so lat ion of nigh-lovel 
radioactive east* regattas i a a o b i l i t t t l o a of 
eost f iss ion predicts oa a thoeeaad year t ine 
seal* aad of sons heavy elanent alpha 
act iv i ty oa a a i l l i o a year seal* . For both 
graapa a transport d i s tas te of tkat order of 
haadreds of eaters kas baca considered to b« 
tke aoat mleveat to nnclide nigratloa free a 
deep geologic repository to points of haaaa 
access, ta coacaptaal repository desiens , 
so l id vast* caaistata aoaM b* eaplaced a fee 
aatocs apart ia aa arr*y several kendraes of 
•atora deep iato bedded aalt oc crysta l l ine 
rock, coveriag aa aroa of a few severe 
k i lose ters . Tens of tkoaaaada of canister* 
coald ba esplsced ia a Steele repositery. 
! > ; l < c « u u voald ba connected by packad 
clay or a i l i c a t o rock aatarial f i l l i n g . 
Geocbeeical radiatribatioa a i th ia tba 
repository i t s e l f , over distances aaaaarad ia 
K t t c s , coald ba tsportaat for tko ckasical 
s tab i l i ty of tk* repository, aid chaaical 
interactions bataaaa tW aaplacad caaistara 
aad tk* aecToaediag geologic esvlrossent 
coald af(act rataa of radioaaclida traasport 
to aaa. Tkaa, tka repository design ahoald 
be optielsed a* a ayataa aissltaaaoasly aitk 
raapact to ckeaical proceasos botk at abort 
•ad loeg dis taeces , as ve i l aa tka tkonsaad 
and s i l l i o a yaar tlaa sca los . I f tka groead 
»it-»r coapositioa i s alterad by dissolviaq 
contalovr n a t s ; i e l s , ioa (xckaage rataatioa 
of radloaaclidas by s i l i c a t a a iaerals aay ba 
inhibit** aad th* rata of radioactivity 
traasport incresaod. Iavest igatioas oa tka 
affect of ioa loading oa reteatioa of 
ssc l ides (Cs, Sr, ES, aa) oa aoataori l looi te 
show that radioasclide dispersion tbroogh 
otologic aadia ssrroendiag a repository aay 
be enhanced by high eqaeo** ioa 
concentrations, especia l ly of divaleat tone 
froa dissolviag canis ters , conditions which 
inhibit large scale transport s t i l l aay a l io* 
the east* t o be rediatribsted l o c a l l y , sack 
as by ioa exchange chroaatographlc e f i e e t s 
ccaatia* soaes of coaceatceiioo vitkin tke 
r«pository. 1 repository syatea aast ba 
design** to preclada tke coacentratioa of 
f i s s i l e act iaides lato a c r i t i c a l aasa. la a 
sUset ion involving l a . Pa, and 0, vbose 
oaochesical properties ar< d ia t iac t , creation 
of zones vlth high f i s s l 1* content say occur. 
studies have b*«a done to ca lca late the 
f i s s i l e content ta teres cf a le lass c r i t i c a l 
aasses for "> saste types, a geologic sedia, 
*u4 decay t i a e s ap to 100,090 years. Several 
e iseples i l l s s t r a t e the profoaad e f f ec t s *>f 
different s i t s a t l o a s on the foraatioa of a 
c r i t i c a l aass. (lata) ( 9c i | 

Tba stadiea and calcalatlone referred to in this 
peper are free the 3 patera listed onder 
tefete,teee. 

•aSTtS, tlOIOtCTITf; I.STfS, "JCS-ttftt; ItSTt*, 
SCIIO; STOIKs, eiOLOSIC; »IfOJlTO»I; 
IIROIILIflTtOI: COmiMtlT; CtllSlrlRS; PISSIOB 
ttOtOCTS; aCTllJDIJ; HaDIOBOCUOI HIOMTIOB; 
•iflionctiofs; stir DIPOSITS; snicarti; HOST 
ICCM; atoiosT: nrrr-tocs trrrJiCTisis; enowio 
IITIl; STIBIUTT, OlMICst; CRfBISTU; 
Sf-C»t«ISt»t; CRMIMl PtOPCITItS; PRT5ICH. 
jtoffrrrij; i t so imos; niitiiU', io» txemnat; 

CIITICll S1S3; SttOtTIaa; CIS H I ; taloprai; 
airjicies; n i T o n n ; m u n i : estiva 

<«» 
Sod r ich, D.O., at Ian t i c I t c h f i e U Saaford 
Coapaay, l ichlaad, Ik. 
aetcirTable Sarface Storags of ligk-Lerel 
(adioactiaa taa tes . 

Ttaasact lou of th* kaericaa Saclear Society 
17:32*; COST-731101; laericas faclaar Society 
• inter aaatiag, Saa rraadaca , Ck, loeeeber 
11-1S. 197J, | i p . ) . (1*73| 

Since a l t i a a t e disposal aetkods for 
high-level radioactive castas sr* sot 
•tpected to be available before 14S3, the «rc 
plana t o bai ld aa la ter la storage f a c i l i t y to 
serve a s t i l a peraaaeat re pool toe y kas been 
establUked. This l e trUvable Sarface 
Storage Pacl l i ty (ISST) s i l l pcoeiaa storage 
for a l l high-level ea s t s eeaarated tkroegh 
2000 ID. tas tes s i l l be packaged ia s t a e l 
canisters 1 f t la diaaotar by 10 f t loeg, 
eack costaiaiag tka res idee free 3 IT of 
reprocessed f e e l and geaeratiaf abost 5 t t of 
decay beat. I t i s eatleated tbere s i l l be 
75,000 sack cas i s t ers by 2000 haw 
l l t eraat ive storage coscepts for tke P5ST 
iaclade coolad-tater basins , air-cooled 
vas l t s , or air-ceslad s t ee l cylinders stored 
ostdoors. Prallalaary stadias ladicata tkat 
a s tee l cask sitk 1« 1* . s a i l s (aeigkt 30 
toss) soald radaca gaeae radiation froa a 
typical saate canister to balov 5 a«/hr at 
the sarface. This ro* apt appears feas ible , 
safe , asd ecoaosically coapetlt ive vitk tke 
other concepts sadec coasideratioa. Aa 
attractive featare of t h i s concept i s that 
• zpaaditsr* of capital faads for cask 
procareeeat can b* delayed aat i ! aeeded. 
(WH1 

STOIlcr., kBOVESICOTD; BIST IS, HI^S-Lttfl: 
ctHSTtts: corranrss; orsici; COOUITS; 
THfOJlTIClI. SI<l»ItS; SISTt STOkiCI; «»STt 
m n c K i r i : tcototjes 

<K*> 
tranglea, G., Royal I n s t i t s t a of Technology, 
StockhoTa, Sweden. 

Cold and Select ive storage Solvea taclear Baste 
Proa lea. 

la^als of saclear Energy a :*J7-S2». (1*77) 

lo a nacl«*r reactor, aeclear fa*l (araalaa) 
i s traaaforsed iato aaclear ask ( f i s s ion 
prodscts) and transsranica (iaclading 
pUtoa las ) . ki'tat decay of tke naclear ask, 
the speat fael s t i l l has s vary high tonic i ty 
f 10(t>T)-10(f»a) t l s a s aa high as that of the 
aaclear ash per Ci on Inhalation), of chick 
tka alpks-activity say be taken as an 
approtlsate saasate. tecaas* of t h i s , direct 
disposal of spent f s e l i s »ot a practical or 
safe eolation of tke naclear vast* problea 
aad for i so lat ion of tb* traosscanics, a 
pereaaent sater-t lght eacapsslatloa i s 
regslred. It i s saggested tkat tke sse of a 
thick layer of gold p is te oa the disposal 
canisters be ssed to accoapllsk t h i s , 
lecaase of obvious econaeic problems, th* 
spent fael east be reprocessed to e i t r t e t the 
srsnisa and pletoaii is , leaving only a s s a l l 
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<is»> C M T -
aaoaat of alatoaiaa aaa tbt raaaialaa 
t c i m c u t c i HOT • • aaa JOt aa | . Tfcaso 
aaatas aoala • • « » oalf la T 0« «c of aotal 
« I N | i • ( ostaa altk a v a l u e of 100 caaic 
caatlaatars . lacHalaa aa aaaaaato aaaaat of 
aaattaa | d a « a (a.a. aaioMaiaa) t o ascloia 
c r l t f c a l l t f far tea of sraaloa. for sack a 
aaall aolaaa, tfct traaaaraatc aasto caa ba 
aacloaa* la ra lat laol f a a a l l . skart c>lla«ara 
af s t a l a l o n s t e a l , allovoa eitk bocoa aaa 
llaaa altk caaoiaa aaa laa i sheets to 
a l io iaata raalo lya ls . These cr l lasera ate 
thee coatee a l t a a 1 aa (as a i l ) layer of 
para e o l s ay electrooaaoaKloe-. Tka reealres 
aaaaat af eoM la ee t iee taa t o ba CO aa/* af 
ttaalae aaoa as faal at a coat at lasa tkaa 
I . H 1 caata par kwk. 0a tee o f tee «old 
coat las a ta idt layer af copper la applied aa 
a aacaaalcal arctectioa fcr taa s o l s cos t lae . 
hs a I iaa l coatlaa tka aaata caalstere ara 
eecloeoe la a tklck layer of bltaaaa »aa 
pereeaeetly i i spasee at treat septa la a 
s e l l a b l e eeoloeic ferec t lea . la tka e a l l t e l y 
caaa that tba bltaaaa la aestroyee, tka 
copper layer a l l l s loo ly oerroee aaay. bat 
taa cerrealae attack a l l l atop at taa eoM 
lafar. (JeT) 

m n n j ; c o n u n n ; corrtt; «H.B: L » I : 
CIMtOS; n i B S ; ItlCTtOVrrOSITttW; 1SBS; 
M10TS; I 0 H I ; COHOSIO*: MSSIOB »«tr»OCTS: rati 
ncurrs: n n iifMctssiK; COST i m m 
iiiiTsis; i i n i c n i COMOOSDS; a t m i m 
cenoaiM: tirroaiaa; m m i ; m i m i H c s ; 
feint iftiCTiof: n m STOiaet; ftsrts, 
• l e a - U T t l ; MSt lS , MUOlCTni; aiSTCS, 
tiiisstific; comma intciiTT 

<1S«> 

<»0> 
l ecse th . t . . s . Eosievicx. aaa t . aarracloeja. 
loa alaaoa s c l a a t l f l c Laboratory. Los l l a e o s . 
•» . 
txperiaeatal Stasias of tka Oaeraaatios of 
U M u t n for tka saasia laboratories laata 
laelatloa Pi lot Project (SIPPI. I p r l l 1-Jase JO. 
WTO. 

l»-T«7e-M; 5 p » . l 1 « « , October) 

forty-three esperleeets ara la proaress ia 
afclck s l ee la tee aasto aatrlcaa coataaiaataa 
altk plotoaiae 23* eaiea (Pe02) ara cnatalaee' 
la 300 ca ca a ta la lass staol cy l l eaers at 1 
ata frasaara. Txere kat bees aa aaasarabta 
rae lo lyt ic eas aaalatloa froa aar of 
ea ter ia l s . loeever, soaa tberaal seeradatioe 
of payor a t To aaa 1M b n i m c kas 
otfeerrei. la eseerlaeat laeolviaa r a s i o l y t i c 
eeeraaatloa of ca l lo loaa at »IPP l i t k o s t a t i e 
presaare (150 atal i s I t s n a r e s * . UTtl 

UBOUTOOT JtODIIS; M n i U I ; C0ITII>!*S: 
casts; *irr; OUTS. T««JOH»:C; nes»»o«rto«; 
tteiML raorgmn 
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<1tl> 
l lbreckt. I.. aad r. n n l , Cesellsckaft far 
Straklea-aad Bteeltforsckena saackei, G n u i 
Federal lepefclic-

Tke Besearck and Betelopaeat Froqraa oa taste 
Bisposal ia tke Federal »e pa t i l e of Seraaar. 

• u l « saaaaeaent aid reel Cycles '">», * . e . Post 
aad B.B. (acta (Ed«.), Proceed leas of a 
Sraposiaa, tacsoa. »I , Barck «-«. i l l . Irixoaa 
Boars at k ) « » l i , (pp. J3»-2-1). «4t pp. (l«Tg| 

Tk* reseerck sad doteloeoctit oa east* 
disposal ia coraest i s rvtieved t i tw 
particelar atteat loa oa tat sa l t deposits and 
tk* Beared Iroa itiao. Sebetr aspects ia 
asiaa tk« s a l t deposits , ia parties lac tk* 
U M Salt Bias , i s tkv so l id i f i ca t ion of tk* 
aasta. tka lepeieeebl* kal i t* focaatioa. aad 
tka s*r*ral keadred aet#rs of oeerbordes 
s trata . Fat tka past t o * rears tka s i s at 
tka ass* Filot Project i s tka deaelopaeat, 
tost iaa sad oatiaixatioa cf transport systees 
aaa disposal tockaoloaios far loa- l«a*l 
•astaa. For tka past f i t * roars s l a i l i r sort 
kas kaaa dose frr i s t eraec la te - l ere l aast*. 
Exparieeats kaaa bcoa carried oat a i tk 
a lactr ic Beaters to siaalata koat e,eaeretios 
br kiek- lete l o lassos . Tfca rrsalta coepare 
t e l l aitk tkaoratical Wat ca lca lat ioas . 
Coastractioa of otkor catcras kas reoea for 
iateraediate- loael aastos . t f e i s i M l i t y 
s t a i r , eeoloe ic aa4 eecaaaical, of tka rocks 
of tka Kcsrad troa Ora alee aas don*, rater* 
tasks aore al*J aatl iaad. (BD»| 

DUPIfS; SUITE; OFFS: COITIIBEP UTECPXTT: 
CISF3SM. SIT J; FTC19 STOBIES; GCOLOCT; 
BFF3SIT0H; SU.T DFPOjITS; «»STl B1SF0S11: B»STE 
FIMSE'EBT; BBSTES, BISB-ierft; BaSTtS, 
ICB-lEtEl; BaSTES, ITT'IRtOirtt-LICF'. 

<1«> 
t t U n t i c f ickf ia ld Banford Ccapar.y, Fesearck and 
tii inaorina Cieisica, Reseerck Bepartaent. 
ticklaod, S». 

2M-T-10* Taak Leak Inreatiaat ton. 

»B»-2«*«: ST pp. (1«->J, sorosler) 

oa Jaa* E, 1**1, tka 2 i ' -* ' •": aadararotnd 
l iaaid aaata atcrage taak. jcated on tke 
0 .5 . i t oa i c Energy Coaaiseioa's RMford 
Beserration, aas cosf irsed as leaking:, 
tpproiiaatalr *3S ca a of radioactive l ioeid 
•aata laakad Into tka ssdiaaats ad]aceat to 
tba taat . It aax pradietad tkat tka leaked 
aasta aaeld ba rataiaad bj tka dry sedleeats 
• a l l atote tka aatar tabla. To catiflre t k l s 
pradletioo, id s a i l s aar* dril lad to 
la l i saata tka coBtasinated lone. The deepeet 
peaetratioa observed in tka s a i l s dr i l led aas 
27 a belee aroand aarfaea or IS a tboaa tka 
•atac tabla. «a assasssaat of tka ro lat i te 
aoaaaaat of radioaaclldes froa tka T-104 tar 
Basal en aaata act ivi ty analyses shoved 
plotonUa aitfc tka laaat sob l l i t y , folloted 
br eea las , a tront i ia , aarcpiaa, caciaa, 
antiaoar, cobalt , aad cattaaiaa. Tka 1 
aCi/ l i tar ratkaaiaa isaplatn aas »ad to 
la l iaaata tka coataaiaatsd toaa, TV tolas* 
of sadiaaats intolaad t«s calcalatad to ba 
•boat 25,000 ea a. roar • a l l s , dr i l led tortk 
•ad aast of tka 2I1-T-10* taak, aacoastarad 
laakaaa of l iaaid aasta raat l t iaa fres a 
failad great a«al la a apart f i l l l i n o , 
! s iaa tka 1 t C l / l l t a r I t » « isopath, tka 
tolaoa of aadlsaata iarolaad In tais latk vat 
aatiaatad at tbott fOO ea a. Tka aroataat 

daptk to «aick t k i s l iqaid aast* pasatratad 
•a s aboat 2S m boloa tk* aroaad ssrfac*, or 
a boat 37 a abet* tk* aatar tabla. Tk* 
rasa l t s of t h i s stadr ccafira tk* pradlctloas 
aad* sooa aftar tk* leak aas disc***r*d. 
Ba-x*d aa tkasa rasa l t s aad tke basic 
kacalado* of l iaaid aoaaaatats ia laaford 
sadiaoats aatabllskad s iac* tk* s tart of 
plant operat!oas» fartkar aovaaant of 
raJioact ir i tr fros i t s ecasast location t i l l 
b< a*al ia ib la . fkatk) | U D 

t* t«t 

•cciorars; T ta i s ; t ' t r s ; • I S T F S . LIOOI»: S«ST»S, 
•kBIOaCTIts; FiDIonCLIDE HfaiTtOa; «»BITnSI»C; 
tBFILT*»TI3»: SOILS; S»»;SIBTS; «»?*» T1BLE: 
T1DOSE IOBE: BECLS; FIEL.3 STOUTtS: MSPQSkL 
STTI; BkSTF VISPCS1L: «1STF STDBtSF 

<«S1> 
Bora, I . ? . , 9. Ston*. B.B. L*tr» aad L.O. 
Baaspott, laaraac* l iraraor* Lab^ratorr, 
L.it*r*ora, Ct. 

XAforaation Pertineat to to* Biaratioa of 
aadioaaclidos ia Qroaad Barer at tk* s***da Tast 
Sit* - Part 2: *BBOtat*d t | a l i o«r«pkr . 

aCtL-5207« Part 2 ; 112 pp. |1*7», t a ias t i l ) 

Tkis r*port coasist-s of tk* btblioarapky aad 
abstracts tkat aar* coeriled ta the coer<- of 
saarebxaa tk* l i t»ratarc for iaforaatio^ oa 
tk* aiaratioa of radiosac l i las at tk* Batada 
Tast Sit*. Tk* abstracts ar* d*si*n*d t j b* 
asefal pr iaari l f t o carceat and ftter* 
ia te s t i^a t ioas at *T3. t>ata tkat can b* 
«i trapolat* l to tk* ats s i taat ioa ar« 
r#porttd, to tk* *Kcla£ton of this* that 
caeaot. 1 "reletanct factor* a? 1, 2, or ? 
kas b**s assionad to tack itaa abstract*^, 
tk* aost raletant b»inq 1, aa-t tH» t*ast 
relevant, 1. TB* biblicirapbr consists o r 

tkr** x*ctioas: k. C^aaral Krdrolofr aad 
Erdroaeolo-}r of tk« Batada Tast s i t^ and 
otker O.S. srter of i t r l ear Eiplosions (̂ " 
refar«aces | ; B. !>i£tribatioa tad Transport or 
Badioact i t i tr (10* r*f*r*ac*s»; tnd c. 
Sorption ar;! Leacbin1; stadias ( is 
r*fcreaces). Klthouah tk* oea«ral sa t1«c of 
tk* e f fec t s uf tnderor.^rad nacl*tr erploaions 
i s relerant t o i ssaes atsoci«ta1 t i tk 
radioaaclide aiaration, tka e f fec t s 
l i taratare aas not abstracted for tke pr*»eat 
tork. Tkis bifclioarapbr cannot n* considered 
erkattr'.ite. Seacchina tea done «itk t!k* 
EFft/PFCOB on- l i e* coapater lafiraation 
[ t i l ».-«»al aystea dev*lor*d bf 1t% ?idqe 
Batioaa.' Laboratorr- asin'l ts d%*« aoarce* 
Baclear .'ciaace kbstracts , tater F»aoarc*n 
kbstra*".s, Baclear Hmtntj Tr.foraatior. ?*nt*r, 
Fnain*erino Xader, and ft.*rar ">4t« *•£* 
(EBD%|. On*lia* searching H I a l to carried 
oat asi.ie Itottr of tH* aaerictn *>oloolcal 
Inat i ta te . Tn addit ion, etnaal searcbiai was 
done in Baclear Science abstracts t"c papers 
prior to »' ,*2. Seteral e r i a t i n j 
birlio<)raphikS proted uraftl 'or v:4r.r.ini tke 
f o j e l i r ' i t erator* . ( i t t h l f l ' t ) 

BtB.IOQFtPRIES; rfHOIOBlClICS 1IS»»*riB; irsPOSjL 
SITE; HTSBOLO",'; SEOLOIT; FEPtOStOts, t-ICL-a"; 
SOFPTIOB; LEHC1IB':; -:c-r!ITFB3 

Ckapln, J . a . , and T.r.. Hint, FG an1 ". (dako. 
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<l«a> COIT. 
tK . , t*a»e r»lis. is. 
fecial croeaes-

c*. err- • * - •» • . '*"• 

TIK-1M0 f*oleae 2 | : N u i t a i H t L i a aa* 
Sacoea iasieaiat. lose l u f t He* , laake aatleaal 
taaiaeatlae LafeecaMC?. C . I . Tola** ( M . I . 
»pr«e*ii ". far- »-« - »-3»i. !n> rr-ei*>*. *aaat 

Tk* le i ioact i * * laste Baaa**sa*t coeploc. 
aitaata* ia a sksllea aalfcty caaprise* of 
skallsa ***ieaet* aa4 tka Seek* ttaat Basalt. 
U coapoae* ef tk* Sakeectac* Bisroaal ana 
|S»k|, Tcaasaraalc Bispoeal traa CTM), 
Bacoataaieetlo* Facility Saetk isrs*,. 
Tre*s*caeic Stocay* tree ffSal. 
lBt*xse*i«te-l*»«l Tcsaaaxaaic Store** 
faci l i ty ULTSF). aa* last* vales* sesectlea 
rael l l ty r**>rt . Sasserfac* aa* aboaoat**** 
disposal i a flea aa* tcaacke* is can 1*4 aa 
la t k * S U . TW f i ts kol* loa-level 
bata-aaeea aastcs, s a i l * tka tcaackaa a n 
as** for Msposel of ki*k- le«*l fcata-aaea* 
aastes. sbeaaerova* stores* of TW sastes is 
accespllse** at TM aa* catcieaable store** 
ia * • * * at TS1. •rrroiUetaly 2*,«M ca a of 
Tia-coiteaiaate* i t i t t kaa a**s retrieaaaly 
store*. Special kaclal acaesea a n alas 
Beetieae*. Coateelaata* aaterlals resaltUf 
fee* aa eocieeetal aaceralo* at tka si -1 
aacleer raactac eare aerie* ia taa aits aa* 
aaa treach ia tka SL-1 kaclal frees*. • 
slat let kaclal «xeaa* ai lata for tka caactoc 
caaaaata of taa kOtl l - I caactoc aklck aaa 
iktaatioaallr sek}»ct*4 tc a carl* peaec 
eicarsiee ia Jely m * . east • ( tka faal 
plat** »*ce aalta* *a* tkere aas erosa taste* 
to tka caactac. l iek-leael I l ea l * ra*aestea 
aca atota* at tka ICFT tack (aca kafec* kola? 
e* l i« l f l *4 at tka taet* Calclaiaa fac i l i ty 
aa* place* lata retrievable storae*. Tka 
tatk faca is coapciaa* of I t taaks aitk a 
capacity of 111* ca a aaek aa* a taaks aitk 
capacities nt 111 n a. loc kl«k-le*el 
solida tkcaw ea«ereroe** coacrete aaelts ease 
baaa press** lato seralce. Tka flcat tao are 
( i l i a * aa* tka tkic* is pea Mat I f bei*a 
( I l i a * . Tka (lest faci l i ty kas • t i t s attk a 
total capacity of 211 ca a; tka secee* aaa a 
total capacity of 11* ea a. Tka tklr* 
f ac i l l t f la esseatially tka aaaa as tka 
secee*. raal ( to* tka raack lotto* n e t cota 
1 caactoc ai 11 ka stoca* (oc 10 yea ex kafoc* 
procesaiaa. Tka <:ctpklte raal Store** 
raci l i ty Is asa* to stoc* apaat faal fcoa 
roct St. tcaia as* *eeck rottoo (Coca 21 BTCI 
vetctors as* teapecary a tec aaa foe faal fcea 
tka later aaclaac rockat iroeree. Otkac 
atccaae faci l l t laa aa* tka kistory of tka 
Ceaolei aca ladese*. lata I 

tCCIBIBTS; t l tk r i tTKt tS ; *B* ( t l ; •ISTOSIL 
3ITI; ta l l lT IO* , Sk*«t; M I I W I I K ; MTS; 
iticrois: ttrosiToiT; JTOI»«I, iao*tcto««»: 
STOtact, eioioeic. sottoiricniM-. T»»IS ; U S T I 
•iHCitriT; tisTf stottat; ( I S T B , i ie i -nr f i ; 
• I5TIS, IfTtUtCIITl-Ltftl.,- USTCS, LI0*I0; 
•isTts, m - i n i i : ikstts, tik«s*t»ic: I I » B , 
sctro 

Cskaa, p.. • • * c. Ca i lMraa* . 
Pcallaiasrr Ia»aati«attoaa of taa llaotptloa of 
•a* lo*u** t laa 1* Saelaj soi l . Tkcaa-Coapoaaat 
Irataa. 

«to*a* t laottsl of ta*lo*ctla* lastaa, I . J . 
Ittfaaa ( I * . I , *r«ea*o'ia«* of a Caafacaaca, 
la tMlar . Ct, **<«at 2f-27, ia»1. *al*atgU« of 

callforaia. Mctalaf. 
pp . ( I * *1 . Jalf l 

a saaaac* af aaasanaaats af Sc *0 aactlttaa 
coaf ficlaatx U Saclaf so i l , a a* a 
pcallalaacy zta*r » a*sac*tiaa of tcac* ioaa 
fcoa a ssiatioa caatalala* tao balk loss aca 
pcasaata* ia tk l * «acaaaat. TW saclar soil 
caataiaa * clay aiztaca at *SC 
aaataocUloalta. »5I kaclisita aa* 1M 
i l l i t * . aa* axkibltx a emtio* aackaaaa 
capacitr of 0.21 —1/1- Sta*ias af tao aa* 
tkcaa coapoaaat arstaax aca «lacaaaa*. Tka 
klcaapuaaat afstaa* caaal**ca* ac* J c - I . 
Sc-s*a, as* Sc-aa- TW tkcaa-coaaaaaat 
afataa *l*caaaa* i s -J* ** '* -Ca Sfsta*. Ta* 
partial pactitioa coafficisata afaatioaz aca 
f a l l f prasaata* foe botk systoss. frtOI fl»»l 

:oa csckaafa Capacitr 

sans; CUTS; kisoartios: wis: loaTaoiniostTi; 
uouarn.- n i m . io* nc t iw i a n e n i ; 
CkTtOVS; SOM**; MTkSSI«ai SIBMTim: C i s n i ; 
»0*lTllO*S; UtSS U U K t 

ooloak*. P.. k.J. aaias, * • * k-J. rcaacls. 
Btraotkaaaa satloaal Lakocatacr> •assrtssat af 
Baclaac laacf j. (aclaac laata (aaaasaaat 
aaaanck Ccoap. Iptac, IT. 

Caalaatioa ef Iaatopa •lacatioa-laa* • • r i a l 
•atac Cbaalstcr at Coaaacciallr Opatata* 
Loa-laaal M*io*ct i** *aat« lispoaal SI taa. 

Kl-IOIS-SOISS: rcaacaais fasoct aa. « 
Jalysaptaakac I V : • • »p.t1*T0, tarl 

1 aaraar of tka t a n y r lata , (aatacty, 
laa-laaal ca*iaactl*a aaata *iss»s*l s i t * aas 
co***cta* to obt*l» *s oaacaiaa at tat 
ca*ieacti*ity ia Ua tcaack satac* ef tk* 
pacpos* af aalactlaa apaciflc tcaackat fee 
coapcakaaalaa staty. a atac aaaplaa col lac ta* 
tees tcaackaa as* ra i ls aaca aaalna* foe 
spacific coa*actaaca, pi, taapacataca, 
dlasolva* ecaaaic carkoa, tc i t iaa, ftoss 
alpka, «c*ss beta, a a* trass «assa 
cadlaactiaitiaa. Ta* casalts ia*ic*ta tkat 
tkaca aca lacaa *lff*caacaa ia tka 
caasesitls* of tcaack asst** at ta* s i t * . 
Ttlae* af saaclfic coaiactaaca case** fro* 
400 to 38.590 aicro oka/ca at 25 C Tk* p of 
tka saaplaa ra t i * * tee* p 2.2 to 12.* 
la*ic*tiB9 tiffacaaeas ia ckaalcil 
c*Bpeasiti*B ef tka tcaack asters, ecoas 
alpas actiaity ta>«ed fco* <t |t»0l-«.l«t«»Sl 
pcl /1: trass kata act laity fcae 
<3(l»l | - l .TT(fot| pCl /1; fcoaa a**** acUsitr 
fco* < i r t *1 | - t .20( t *H (Cl /1; aa* t c l t i * * 
fee* 1.00|IoJ|-*.«TfCa«| fCi/1. Piaaolaa* 
eceasic carkoa caaaa* tt»m t .a a*/ l to M20 
• a / 1 , Seaeial uaaek** tkat capcaaaat 
aitcas* as* avacasa aalaaa of tk* **)of 
pacaaotacs aaaaaca* hs*« k**a taatatiaaly 
select.** for factkat stsly. |katk) ( » r ) 

Specific CaaOactasce; * • : taapecataca 

• 1 
nsTu, loa-irrii; Tincati; U T I I ; sunt * ; 
U S T I i i t m i i : tiKoifcuust oiourc 
coOMirs; a i M i : T I I T T I I ; u n i rttneifs; 
K t l VIITXCUS; ItBItTtor, *•••»; CfMICll 
USLTS1S; ITltS; KIITTI.U1I0S COMTIM; 
tr i t i is; i i r t m t m u v c t 
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C1«T> 
Calaala. >•. a . * . M l u , u 4 l . J . PraacU, 
m o t t o t t l aatiaaal lakantary, M r t t t M t a* 
•aclasr b « n . taclaar lasts tatfauM 
l i n u r t ccaap, tpte*. i t . 
I n l M t U i «r I—taps tiaratfc»a-ta*d Paxisl 
l i w ckMiatxr at C a n c d i l l T laa-laaai 
•a«iaactl*« I M U m i n i sttas. 

• l l - m M - M 7 3 « : Usaisas (apart Pe>. S 
Irr i l -Jaaa W > ; 3» pp. i r iT r , »*raakac> 

n u c saaplas m callactad froa taa 
traackaa at tka Bazar Mate . Caatarkr, 
l o r l n t l caUoactisa n i k aispaaal a l t . sad 
aaalrsaa far tka paaaaaca af scsaaic 
coapoaada- Maatif icatiaa af tka oraaaics 
• u ackla—« *r coaMsvaa' pas 
ckraaataaxapkT/aass spactraaatcy- Tka 
caacaatratlaa af disaalaad araaaic cart** 
rariad frca ttaack ta traack as* aaa 
aaaarallf ia tka raaa* af 2M to 1.50* a * / l . 
Oraaai-? caspaaata faaad ia tka saapla* aara 
pcaaaaiaaatlp araaalc salaaats, 
aacoataaiaatio* U * aids sack as 
trtkatplrkaapkata, slcakals, alipkatlc sad 
araaatic acids, aad aaaarsl a l i n t i l M 
adlpatas as* pktkalatas. Xa asaltiaa. 
aalati la aaiaaa aack aa cfcloaaaylaaiaa aad 
4icrclakasftaataa vara alaa IdastIf lad. Tka 
acaaalc caapaaada sap plap aa iaportaat tola 
ia tka foraatias af acaaac-aatallic 
caaplasaa. laackafcilitT, aolakil itp, aal 
aaktl i tr af tka radiaaaclUaa tkat «r* ksriad 
ia tka ttaaekaa. ( t i n 

OICMIC coiroraas: t m c n s ; »ITT»: amis-. 
JITI SStatlUklCt; SPtCTtOKTIT; laSTtS. 
oacanc: C I > K » ; i n n i ; siPsasTioa Ptocnsts: 
camcii aiamts: aciis, w a n e ; Kcaooteaiisas 

Cslsabs, *.. i - J . Paiss, aaa a.J. rraacls, 
fraokkaaaa latieaal laboratory, tapartaaat of 
i K l t i r taarpy, Procass Tackasloay Oiaisios, 
• ( t o t , « t . 

Eaalaatisa e( I sot op* liaxatioa-laad Bat i l l 
•atac Ckaaistry at Caaaarciallr Oparatad 
laa-Larrl ladioactita Mat * clapoaal sltas. 

tll-l«ltC-SCa*S: Oaartarlr froarass Paport 
Jaaaary-larck 1*77; 20 pp. (1f>7, saptaabatt 

aatar aaaplaa aara eallactaa froa taa 
ttaackaa at tka assay Plats, (aatacky, 
dlspoaal aita ta Saptaabar 1*7*. Pracastloas 
sat* takaa to cellact aaa prscass tka ssaplas 
sad«r sacilc ceadttloaa ia accordaac* >tth 
procadaras daaalopad for «kla parpesa at 
Irookka*** (atiaaal laboratory. Tka aatkada 
aaad fat tka praparatioa cf uaplas aad tka 
aaalftlcal tackaiaaaa aaplayad far laorpaaic 
sad tadiockaaical aaalyaaa ata Oaacrlbad. 
tsoraaaic aaalyaas lacladad fiald 
aaaaaraaaats ef pi , taapacatara, apaeific 
cosdactaaca, aai color. Ciaaolaad aatala 
aaaaarad air* Ca, Pa, L I , l a , l a , «, aaa l a . 
•aa-aatala aaaaataa iaclaaa cklaclda, 
a i t rata, a i tc i ta , a i t iea , aaa aalfata. 
laalf t ical raaalta af tka aiaoalaaa 
caaioekaaieal ecaatitaaatf iaaicata tkat a l l 
ttaiMik aatat aaaplaa eoataia t t i t i a a , St 40, 
ana t* iaatapaa. Tka caa<aattatiaaa far Pa 
2)1 raaaaa froa 5.0-1.7 I 10{I»») 
picoeariaa/litar a>4 for *a 2)a, 2»o fr«a 
<1.3-2.1 t Itfft) plcocariaa/lltar. Cobalt 
*0 tot Ca 117 aara alas dotaetail la aoat 
tc.nck aatar aaaplaa. Tka eaaeaatcatlOM of 
tka dlaaolaaa l»ota«lc a(4 ra41oekaalc«l 

caastltaaata ara takalata* fat aack traack. 
Caatkiruri 

par: Taaaatatara; Spadtic oaaaactaaca 

sc t a : Ca «•; ca 1JT; la 211; fa 23*. 2a»; Pa 23* 

earn; n n i i : sra s n n i i u i c t : cnatciL 
lauras: Ukiocnnrrn; n r r t n ; sTwirni »»; 
i t m n n 2M: vtaTMiam l » ; utmtcrw 2»n 
(SBU.T «•; CCSm 137; nDKUIC C0MOn*S: 
aicira; I M H : Lirnaa; ucatsxwi; U I U I « : 
pyrmiM—; soum: ciinalkts: nTkaTn: 
• m m : silica: saxriTts: tuattarrr 

Caaatzallac Caaacal af tka taitaa Statoa, 
asakiaataa, K . 

faraaa talata4 ta tka cloaUf tt tka laclaat 
Paal Satvicaa, Iaeorabcatao. zaacocaaaiaa Plaat 
at <aat * a l l * T , * * • t a r t . 
taa-Tl-27; tapact ta tka Ccaaataatiaa, taarap. 
mi (atacal taaaatcas Sakcaaaittaa, aaaaa 
Caaalttaa oa Caaataaaat Opacatiaaa, 3a pp. (1*7T, 
•arck t | 

•kaa tka aaclaac raal Sacaicaa lapracaaaiaa 
Plaat at aaat Tallap, IT aaa akat aaaa far 
•alatajaaaat aa« caaactloa ta raalatiaa 
aipoaara kp tka aaplapaas, a aaafcar of 
qaaatloaa aara raixa* akaat tka opacatloa of 
nek a plaat. Tka a l t * coast* c* of a 
kipk-laaal ataraaa taata caataiaiaa 012.000 
aalloax of aaata, a kiak-la*al karial «roos4 
coataiaisf akoat 100,000 ca f t aaa a 
loa-loaal kacial ataaad caataiaiaa akoat 2 
a i l l ioa ca f t of aolla u i i u t u . Tk* taak 
iataaxitf is la aaakt. tad kafor* tk* >ast*s 
ess ka aatractad aad solldifiad tk* task 
coaditioa aaat ka aacifiad. Tkar* la also s 
cjaastioa as te akatkar cr sot ta* taaks cos Id 
aitkstsad aa aartkaaaka. Siaca tkara kas 
boas a floatatioB proklaa kaloa ta* taaks asd 
aaalt apstaa tk* soil ckaractaristics skoal4 
b* datacaiaad ia cava of a task raptata. > 
pclarity itaa is tka ckaractariaatioa of tk* 
pkpsical aad ckaalcal ptopartias of tk* 
kiss-la** 1 aaata sladai far aattafactorp 
a iuact ioa . Pa solldlf icatlaa procaas kss 
baas daaalepad tor aaaaoisa tka "sst**. Tk* 
aoaaraaaat s i l l kava to proaida tackaical 
asalstasca to ITS aad *n tort for atadptaa 
aad corrsctiaa aaaj of tka aita proklaas. 
also tka aoaaraaaat a i l l kaaa to *atakllsk 
asidalisas aad plaaa for 1) kaadliaa tka 
spaat faal stacad aad bstiad, aad 
dacoaaisaioaiaa. tka raptacaaalaa plaat aad 2) 
lo>9 tata cara raaairaaaat* far tka klak- asd 
lor-laaal aasta karial l i taa. a policy of 
asalataac* to a*» fork stata akoald fc* 
d*?*lopad >Uk tk* Padaral ooaarsaast. (lDt| 

•onai; consI»E» irrtiiiTt: COITMIIITIOI: COST 
•t ltPIT aiaiTSTS; 0CCO*IISSt0«Is«; DISPOStI 
JITt; ran. t t f t t fTS; laiaiCS; LtSISLtTIOl; 
ttaiTs, aasrt TiiamiT; SITI ttausTioa; I»ST» 
uucta:rr : I I S T K , a ia i - i i i t i : tasTts, tiaais; 
H5T1S, 10<-lfTll; UlTtJ, aiOlOlCTITt 

<1,0> 
CraaUf, O.T., atlaatie l ickf iald Haarord 
Coapaar, l icklaad, aa. 

Platoaloa-aaariciaa Soil Pasatratlon *t 2JS-S 
Salldisf Crib Siua. 
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<tio> coar. 
•*B-12T« : C F p . t m * . J**e> 

Cora sesples eere collected Croa c sksllov 
dry • • l l a at tke 2H-T -1 * asd 216-1-12 aaata 
disposal sites to datareiaa the aapck of 
peaetratlca af *a aad la la t ie soi l of tte 
21»-5 Balleias crib a l ts* . Saaales eere 
takee at appraxiaatelr 2-Ioet iatervala aad 
eaelrxed far re esiaa a ««<U1 detacter- Tke 
T - l l t i l « t i a U kas btea a a l for disposal of 
tiek-sait seletiee H i t « fraa tke r» 
ceclaeetioa t a c i l i t j via t f a d fie retaatioa 
ia tka r a i l colaas- ra ccacaatratioa ia 
saarles fiaa tkia araa reared free 0.C I 
ie(E-*l a re/e aail at IB fee* to 12.* X 
IO|t-ai a ra.'« aoil at ia faat. m r i oa 
saeple eaefcer 2 free I - t a . calcaUtloas shoe 
a aoll liejeld r» caacaatcatiaa af 4.1 X 
U,;-3) eyl. Tki* ia 1.2 tiaas that ef taa 
•fftaaat streae, tad testis) tkat tkat* ia a 
caacaatcatiaa aackaaiaa ia tka so i l , ra aaa 
pceseet to tka depth aaapted I I * faa t l ; 
carls* aaa dlsceetleeed at tkia depth to 
ovoid calaaaa af caatt*al»a*ts to eraaat 
sater. Caa ef tkia; f ield kaa beea 
diaceetieaad to allaa tka lipoid to caaa to 
eeolUhciee aitk tka a a i l . Saaplaa fcaa (-11 
ska* aa rapid decrease ia ra costeat aitk 
depth, ekila tkaa* tore 1-12 do. I t t-12. a 
coaceatratioB of 5 X 1*|t-e) e Fa/a soil aas 
detected at a depth of 2 iaat bales tka cr ib, 
bat a I faat aai hales, ac ra aas detectable. 
Ipproxisatelr K colaaa vclaeas of Heard 
ka*a passed thrcefh tka ased pactioa of tka 
1-12 cr ib. (UB| 

ccits; I E U S : riBTCtiBB; lat t ic iaa; CBIBS; 
SILTS; COBCtBTIaTICi; BaDICMCTITTTT; SOILS: 
n»t» srsdis 

t r i a l , B.r. (Id.) . at a l . , loa tlaaoa sciaatific 
Labaratocr, Los slaass, I I . 
tasta M » « i M t Proeraes aad Cepebilitiee 
• itkia tka Lea Haass Sciaatific Laboratory-
li-75ta-as; 57 pp. pe7B, octckat) 

Tkis report sssssrlses catreat rsdiosctive 
aaste aaaaeoeeat proextss aa* related areas 
at l«SL, for tk* Tecpose ef aldiso ia tke 
evsleatloa aa4 coerdi**tlc* of tkase 
prearaes, to locate areas akara addltiossl 
aork ca* ka dese, to | t « U < a lasts for 
derelepeeat of aa* proposals, ssd to kelp 
stker aeeecles asses* tka carreat aas 
potestisl coatrifcatioas of tke lsboratorr to 
aaate aaaaooaeat resaarck. rroeraas cover 
tke areas of disposal site select los, tka 
esoloeic-eeocbesieal eaviroeseat, 
aetkeeatical eodellse;, f ield tatt ies sad 
eodel verlficetloa, eetectioa aad eoaitorlst, 
afatess aeelrais, sad r»ste kssdlise;, 
procaaelsa sad recfclits. alvisloasl 
faci l i t ies a i l s t for tke carrriBo oa of sork 
ia applied pkotockeelatrr^ 
ckeaistrr-aatarials scleaco, aaclaar 
ckeelstty, tka eaoscleiees, keeltk reset rck, 
fisld tsstiaa, eavtey, syeteas analysis sad 
assaaaaaat, sad theoretical stadias. (Mat 

aroioST; sfocatsisTir; m n s , HTRiitTicu.; 
TltOtniCiV STOBItS; I k l t t MRidTKIt; SIT: 
SflfCTIOf; I ISTI f M I T I H T ; *0|(TOIIf«; SISTrS, 
I IMOlCTltl 

<1'2> 
•arauaai . s. J - . C.B. riaroa, 
Sitea Baclaax tdako Cospaar. 
IB . 

aad I .S. lotas. 
t a c , Idako ra i ls . 

k Cestiaeees Tritiaa Boaitor far Baclaar 
faci l i tT off-ces stxaaaz. 
•»Ico-l«22; 27 pp.|ie*o. Jaaaarrl 

Tka coatiaaaas aoaitaciaf of t r i t i aa ia stack 
efflaests frsa aaclaar faci l i t ies sack aa t m 
leak* Ckeeical rcacassiri rUa t ( t a n , is a 
d i f f ica l t aaalptical prcklaa dae tar J1| 
tn t iaa*s lea beta aaerer fkata aas. - a.BIS 
Baa), aad {2| tke pceaaaca af relat iaalr 
larea coacaetcatieas af I r as aad C la . 
l* ist i - - j teckaiasas —€9 reeieaad aad a aaa 
aoaitoc paepaaad far davalaaaeat. Tkia 
aoaiter cata l r t ica l l * otidixes a l l Cacaa af 
U i t i a a to BTO: separates tke BTS fraa Kr 8S 
asd C 1* k r pazaaatioa dieUl lat loa. aad 
aeaaaras ea-l laa tke L 3 ia a par i f lad saaple 
straaa. la tka lakacatarr. a saltable 
catalatic atidizar aas Ueat i t l a i aad tka 
aaaoclatad kiaatic aspraasioas, ckick alios 
i ta adaptioa to specific saapliaa aoaditioas. 
oece de*«lope<- Tke eaaatieas for 
calcalatiae tka at f i d e acf aad salectieitr of 
a peceeetiaa d ist i l la t ica drpar. esed to 
separata tke a n tree tka Kr af aad c »*. 
aere also dateraiaad. Utk a coaeerciel 
paraaatiaa c i s t i l U t i a a drrer fearaatabal, 
ejaaatitatiaa t r i t iaa racoaarp aaa 
daaoastratad aad B 1 sararatios fsctors free 
I r BS aad C 1* aere aaasered. r::« reapsctise 
Kr n aad C 1« aacsratica factors aare 2.2 X 
iars**| aad 2 M . I 20-1 ivalratioa cfcaakar 
aas selected for ase as the ea-liae B 3 
detector, s i sea ia viae of tka larea 
separatiaa factors, additioaal a»iacti»ltr 
aas aot repaired, t datactiaa t l a i t of 
10IX-9) aci • 3/ea ca, apprasiaatelr 
kackeroaad a 1 level , ass aatakliskad for tke 
aoaitor aad ao siaaifieaat aaeorr affects 
aere okseraed. Tka la-( last daaoastrat xe* 
establisked tkat ao bias exists betaaea tka 
praseatlT assd staedard si l ica 9*1 aaalfsis 
teefcaieae asd tka coatisaeas B 3 aoaitor- Is 
additioa, i t aas deaoasttated tkat plaat 
prouass trassiaats aare a'.aacatalr reflected 
la tke respoeso of tke soiitac. Tke aoaitor 
is daaaad saitabla for ess at aaclear teal 
reprocessiae [lasts. (>ati | 

a 3; ( r »5; C 1» 

aoaiTOBxac; TBIT IBB; rrnsiBTS, aiiaotst; 
sisrosii, STICK, Btsiet: ruars . a tsn 
TJtUTBtBT: rgsir i t r r : arrBcas; iBSTaaarars; 
BtisaaiBXBTS 

<T73> 
rickias, I .B . , sad a.a. rakaadlsr. Be* fork 
State Idecatiea Bapaciaaat, Bee Tort State 
Osoloeical Sariai/Stata aaaaaa, t lkeer, IT. 

Motackaical kasijsis of Sell Ssaplas froa Test 
Treack at pester* as* fork aaclear Service 
Ceater, Best Teller, Bee Tort. 
BOIKC/CI-Oaa*; fTSes/7*-2*0fi 21 pp. f«a7a, tpr i l ) 

Is Jslr 1*77, a deep reaearck trasck »sa 
excavated aad sel l sasples cellected at tke 
restore lea feck faciast Service* Ceater, 
Best Taller, Bee fork. Tke aleelsl U l l 
koritos* saapled are coaaieered to be 
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<f l j> COoT. 
n y c t n U t i M at tk* t i l l n r t i i f as • 
• t r i a l aadlaa at tk* taarty loa-l*»«l 
raaiawctts* aasta barial frooad. » aar las of 
laboratory taataa *«ca coaiactad coasistiaa 
of aalt Miakt , solstar* caatawt. attarbaca 
l ia ics. aacaatiaad coaacaaaia*, dlspncslo*. 
s t a l l , paraaatility. aa* coasoliaatioa. 
Taasst labacatacy analys*s m f i a l * 
absactatioas iadicat* tbat ta* t i l l exposal 
U taa rasaacck tnsck is a a n n l l r daas* 
aittara * t s i l t aac cUr «f lax ts aadiaa 
plasticity, ait a aiaac aacaatx of tin* ta 
cotes* saaa n 4 ( l a * exaaal. *k« t i l l kas a 
ftaacallT laa coaff icisat at svraaability i t 
tk* raaat at 1«(E-7)ca/s*c kacitaatal am* 
iare-«|c*/s*c •act ical . 1 aataerk at 
tactical tractates wrists ia tka apoar »5 
taet of "scatter**- t i l l ikick aay a l io* saac 
doeaeet* percolation ef i t f a a rtaoff. Tk* 
tast ( a t * iaaicatas tkat tka aatiaaa *«ptk to 
•kick tktsa tractates caala possibly 
penetrate is 50 f * * t - Ckatk) 

•aistar* Caataat; Plasticity; P«ca*abllitf 
coefficient 

SlltS; S l i n i S ; CTtBCItS; Ptat tTIOI; Bt»Ca»; 
T i l l ; H t l U ; aaSTZS, UW-lt t tL; UBOtBTOlT 
STAKES: T I E U n w i s : n i s n i t ; ntssatt 
H F K T S ; i t s m s i o * : r t t a e t t n i t T ; SILTS: c u t s : 
tlUTlCITT; SUBS; SMttLS; 3IMCE Ptn'. .:«SES; 
• i i n t i i v c ; rncoitTto*; lascrr 

<nn> 
csirk, T.T., E.». Bosk las, t . « . Psrlsaaa, J.E. 
•assail, aa* a.». Banersik, I t /SRC, lac . , Sapid 
City, SO. 

lealysls aad Eaalastioa at tka tock Beckaaics 
••Facts of tka Propose* Salt Bin* •eposltory-

CPU/SOI-3'Ot/l; S I I H C I rtaata^s leport 
151.0002: 21 pp. n m . jtD« :-o> 

a ccsprekeeMive saelysls sad evalaetfas of 
tka cock aachealcs aspect> af a proposed salt 
aiaa repository ar* presetted. Datataiaad la 
taa stsdy saca tk* tkacaal alastlc-plastic 
aad tkareal elscoalestic ftatas of stress aed 
datorsatloa raasltiaa fror sloelatad 
excasstica aed f i l l procsderes, aed tractere 
potential ef tka tock atcata darita slaslsted 
asa sf tka repository. Tka salt tka tasts 
aad tk * ssbseesaat coapstar analyses aara 
done oa caa* teas taa ilanecak Ska la ass tke 
Hatcklsoa Salt foreatioas la Lyoae, Kansas. 
Taats aara coed acted to detaraiae tka taaslla 
aaa cospresslre strenatks, tka aodslas of 
elasticity. Pa ssoa's rat io, ass tka 
atcady-stst* e- cap parasatar snder roea 
teny*t*«.7t* a i l staospkaric prostate, 
(•salts laUi.ata tkat tka aodeli of 
elasticity of tk* Stoaa Cereal ana eaebers 
baloa tka Batchiso* Salt ara abost an order 
of saasitad* greater tkaa tkosa of tka Bar par 
Saadstoae, siaaaacak Skala, aaa Betcklsoa 
Salt, tkis s-iaaasts aa alternating eeqnenca 
of alastically «kara" aad "soft" 1 I T < » 
Coaprassiw atrsaatks for tka Rarpar 
Saalatoaa, (iaaascak Skala aaa tka Hatcklsoa 
Salt ara akoat 1.VI9 psl aitk taaaila 
straaatks fcataaaa 220 aaa *00 psi. 
Coaprassita aaa taasils straaatks of tka 
Stoat corral ara akoat },!00 aaa 500 pal, 
raspactitalp. tk* eraap taats saaaast tka* 
traaslaat craap ia kotk sUls and salt caa ba 
aascrifeaa kr a poaar faactioa of tiaa ana tka 
t) •a-<«paad*at aaforaatlots t« skala taa salt 
ara la« to aiffataat aackanlaas. Prallaiaatf 
alaatie*plastic aaalysa* inijieata tkat straa* 

<173> 

coscaatxatiM walaaa of t»o. caaplaa sitk 
coapcassia* stcoaftk aalaas of 1.900 psi 
I s a l t l . s i l l f i t * tisa to iaclptaat fa i lar* 
aaa plastic flaa at a aaptk of 1,0*0 f t . 
Pralialaarj casalts of tka aiscoalastic 
aaalrsos ska* tk* ealasatioa af tk* stcassas 
ia a pi l lar «ia*s els* to a korisoatal 
taasioa xtcass ia tka rib akick sat b* 
siaaificaat. t t is caccaaaa*** taat tka 
aatorial pcoparty lata tar a s i t * b* 
•ataraia*a: aaria* tka i r i t l > l staaas of s i t * 
s*l*ctioa aa* a*a*lepa*at so tk* bast aiaia* 
spstaa aar * • aasiaaaa. (SBt| 

ocrca: rrcttiTios; n t c n i r s ; tm'ai'iow-. ioc» 
aecsaaics: coawrtk aaosa»ts: L»?C»»TOIT 
STIDIES: STtlsC; NOELS: tBOSITOIT: Stir 
MPOSXTS: siiosTOsts: saiLis: sTttscra, 
COCP*ESSITE; s n n c n , TESSILS: C»»»?; STBSSS; 
tiscoEWSTicrtt: t u s r o p u m c i T t 

<f»j> 
aacaoa, K.B., Sattalla-Pacific aortbaast 
Uboratacias. Ucklaad. a t . 

Bispositiaa (B aaa 0) of tatiraa coataaiaataa 
f t c i l l t U s at <lastor«. 

l«IL-212a; Saclaac aasta saaaaaaaat a i l 
Tctaspottatioa Oaattarlj ptoarass tayort, kpril 
Tkroaak A s * i«TC, 1-H- Piatt , Sactioa 3.0, (pp. 
1.1-3.*). aa pp.(iaTa. Oct abaci 

Tkis proaraa kas tka folloaiag obfetiaas foe 
FT tWS-TC;. to astabliib aatbote, costs, and 
prieritias for tka dispesitioa it ratirad 
lascassad} Raafocd faci l i t ias; tad to 
idaarify aad p*cfocs c«T"lrad faci l i ty 
dispositioa ICO. kaalyaas of siefaca cist 
aad deposits ia tk* raactor retaatioa basia 
pip«lia*s at Baafori iadicat* alpka 
coataaiaation ranaas of 20 to «10 pCi/9. rk* 
liaas « i l l kata to ba claaaad bafora tkay can 
ba ralaasad. Tk* daposits ia al l a f f l smt 
liaas axcapt tkat fcoa tka RE a**ctor a*e« 
t*cy loos*, saaoastiaa tkat a biaa-pcassar« 
tatsr jat aay ba tka b«st aaaas of claanind. 
Tk* KE Vaactoc af^loaat l ia * aay ra ia i r * 
aackaaical or ckaaical satkods of 
decoataaiaatioo. Tka aaaaa-aaittars foaa4 ia 
tk* daposits ara aaialy Ea 152, Ea 15a, Ea 
155, aad Co aO. c*siaa 137 was fooad 
cccssioaslly, aad la t5 aad Sb 125 var* foaad 
in tka wt laactor atflaaat l iaa dapoaits. 
Caaaa radioasclida coacoatrationa aara 5 I 
10|E-ttaCi/a to 2 aCi/a. Dacoatasiaatios aad 
d«coaaissioaiaa scaaacies foe laaford kavt 
baaa radafiavd. ?ba folloaiaa ?osr cts*s ar* 
aadar earraat ralaatios: Cast 1. prapara 
a l l ratiead sitas so that aaraatrictad asa 
caa ba paraittad aitkin 100 taara; Cas* 2. 
prapara a l l ratiead sitaa so tkat 
aarastrictad asa caa ka paraittad aitkin 500 
yaars - coaplat* a l l 0 aad D p»1«ct 
actiaitias aitkis 100 yaars: Casa 3. prapara 
saijetad sitas for loaq-tara safa svorao* of 
tkair radioaaclida invattory: pcapaca a l l 
otkar sitas so tkat aarastrictfl asa can ba 
para It tad altkia 509 yatrs; coiplsta a l l D 
aad D projacts aitkia 100 yaars; aad Casa a. 
provida indaf ialta-tara aaintaMnc*. 
taraaillanca, aad accasa control to a l l 
sltaa. Cartaia dacoaaiaatoniai aodaa aktck 
f i t tkas* seasarios ara ssaoastad. 
Fr«llalaacy coat aatlaatas aad ta la t i ta 0 and 
0 prlorltias for salactad fac i l l t ias ar* 
prasaatod. t prallaiaary priority l is t lna , 
•hick lndlcatas tka ralatita iraancy for 
aadartakina sos* typa of 9 and 0 action aitk 
•ack faci l i ty , kas baas praparad for 36* 
ln - i t i fa or standby coataainatad n o t 



<175> 

DISPOSaL SIT* 

<n«> cost. 
f a c i l i t i e s - t Bastard, l ed io lo j i ca l cr i t er ia 
govecaiag the release aad ase at 
decaeaisiioaed aaclaar f a c i l i t i e s vera 
epdated foe the 107-01 aeactor latention 
Basis Systea in accord eith raceat changes in 
calaasa fcactioa eetkodolcgy, ead ccitacia 
vera calcaletad for the m - s - 1 , 2 c r i b . a 
prototyplc eater caaaoR, for axa ia spal l iaa 
coeteaiaated coacrete sex faces, kas been 
u s n b l M by Exctech l a c . . tes ted , aad 
shipped te H I for farther evaleatioa. (UB) 

Za 152; 
125 

Ea n » : Ea »55: Co SC: Cs 137; za M; Sb 

DEcaSBissionan: BETRODS; lEtea-noi VOIDS: 
•MCT03S; CECOITMIIKI0B; CCST ESTIBaTES; 
ECTIP1EST: slaLBlTIOS: tkDIOWCLMES 

disposed of fron hegast 1972 to Pebraary 
1976- la BSD prarcaa has been foraalated (or 
l a s t disposal at high-level aaatas ia hsse ia 
taa early IMO's. heather pcogran. involving 
the asa of a solat ioa canity ia a sa l t eoe* 
far n t t i d isposal , bas baaa adaptad to tba 
assa ftiaa- A aaa-aada cavity i s aadar 
coas trsc t i ca as a sabst i ta te for a s o l . t i o a a l 
cav i ty : disposal operatioas ara expected to 
begin ia ear ly 197a. Tba assa prototype 
cavity a i l l t e s t tba poss ib i l i ty of dieact 
disposal of i e ternediate- leve l vastas aitbovt 
shielding tareeak a saal l diaaatar shaft i a to 
a cavity, laatal | U U 

STOlaCE, CEOLOCXC; »»STE SlOlaSE: SkSTE 
aiSPOSIL; BaSTES, LOI-LETEI; IhSTES, BISS-LEVEL; 
•aSTES, IeTEIBEDUTE-LEVEL; laSTES, taDIOlCTIVt; 
uposiTotT: SILT DEPOSITS: SILT DOSES; USES: 
Call TIES 

<176> 
tarlssoa, D.I. (Editor), EC aid c tdcko, 
Tacorporatad, Idako r a i l s , IE. 

Safety Bevies Docaeeat foe tb* Badloactiv* l a s t a 
laaageeaat Cesplex at the Idaho lat ioaal 
tagiaeariag Laboratory. 

tBEE-106%: IS) pp.(1977, BayI 

This rapert discssaas the his tor ical 
beckgroaad of radioactive aasta aaaagesent a t 
IISL, physical characterist ics of taa s i t* , 
tha Radioactive lasta Baaaaaatat Coaplai, 
•asta laaageeeat objectives aad oparatloa*, 
aad safety aaa lys i s . Extensive data 
concerning radioactite aaxta caataat aad 
a c t i v i t y , a f f a c t s o( arra) t i n oa 
c r i t l c a l i t y , aad coeparisca of contained, 
ara provided. (LIB) 

•0RI1L: COST BEItPIT a f t m t S : COIThllEB 
ItTESItTT; CtlTICHITI; CEIIUGE 
ClkBlCTEEXSTICS; EsRTROosEES; 1 H i t IS; 
1CIIT0III5; S.rETI; STOilCE, lBOfEStODID; 
StORaGE, GEOLOGIC; TOIIIDOES; InSTE RlllCEItIT: 
•1STES, EIDIClCTITE 

<177> 
I«ha r « . . E. hlbreckt, I. Xoldltx, I . 
Thleleeaas, I . Diefenbacker, w . j . Eageleaaa, I . 
l easee , B.C. Scbackerdt, aad E- Saailos, 
l a s t i t s t far Tleflagersag, Sasellschaft for 
Straklaa- aid Oaveltfocst' esg abR, laaieh, 
Sersee federal Repsblic; .btellaag Sehaadleig 
• adioaktivar Ib fa l l a , 4* i .Uechsf t far 
•etaforsebsag, akl , KerUrenj, Sanaa federal 
lepebl ic . 

vacant Resalts aad Deaalopaaats oa tba Disposal 
of tadioactira Castas i* tka asja Salt «loa. 

CaiP-7»0)10; STI/PI*/!)): Ia!»-SR-207/ B2; 
maaosaaat of tadieact i fa la ft as fcoa tba 
laclaar raal Cycla, Procaadltas of as IkEk 
Syiposisa, f iaasa, t a s t c i a , Barck 22-26, 1914. 
lataraatioial ktoaic Eaacgy fcjaocy, f laaaa, (pp. 
2f7-29«), 121 pp. (197«t 

Disposal of cadiaact in las tas l»to roek sal t 
foriat ioas has taaa parsaad ia tka radaral 
tapib l ic of Oatsany siaca 19*3. Tba tssa 
Salt Bias aarfas a* tka national ICD 
f a c i l i t y , t . , 0 0 0 coatalasi'S vitk lov-la«a: 
•aalas vara diaposad of fcoa »pcU 14t7 t i l l 
Pabraacy t97». la additica, 7*» d r n s 
costaiaiaa iatotaadiat«-l«»«l las tas aara 

<17»> 
l acy , I . J . , oak sidaja lat ioaal Laboratory, 
Haaltk Physics Dis i s ioa , Oat. l ido* , Tl. 

ta l ioac t iae l a s t * Disposal lapoct oa Saapaoa Pit 
LiaaXd lasta-shala colaaa fxpariaaat. 

MBL-2«1S; 21 pp.(19S7, BoHabac II 

Vbila tha Coaasaaga saala appaars to haaa tha 
capacit-T to adsorb l iqaid radaasta, aaastioas 
of tatarast s t i l l raaaia: 1| Is tbara asy 
aay of t a i l i n g abaa braakthroagh of laraa 
qaaat i t ias of r:4ioaaclidas a i l l occar: 21 
abat a i l l b* tha braaktkroagk sagaaaca tor 
tha radioasclidas pcasaat ia tha aasta: aad 
3) * h « tha p i t s ara abaadoaad, a i l l tha 
laackiag act ios of raia aad groaad aatar 
caaoT* daagaroas asaat i t i a s of act iv i ty froa 
tha satarata-1 ska la 7 Oaina an ioa archaaga 
tackaigaa aboat 10S of la 106 ia a carboaata 
so la t ioa of pB 12 aas rasoved oa a cat ioa ic 
casta, SOS oa as aaioaic ras in , ahila »0» aas 
not axchaagad. Tha rhala has as ioa sxchaaga 
capacity of-27.8 sag/100 g. laaca, abon*. 1 
a i l l i o s gal loas of sasta caa ba 
dacoatsaiaatad adagaataly aitb 10 ca yd of 
shala aad tha ahala " i l l raaoaa IS< of tha 
to ta l a c t i v i t y . Of tha caaaiaiag 15%. aost 
a i l l ba la 106. Tha 1 a i l l i o a galloas i s aot 
tha to ta l capacity of tha shala bat tka 
braak'.broagk capacity, laths* iga i s tba 
f i r s t radioaaclida to braaktkroagb, folloaad 
by triaalaat rara aartks, than s t r o a t i u aad 
cas iaa . Capacity of tk* skala for c a s i u Is 
7 .7 I fO(Eas) dpa/g. Spaa laacbiag only 1< 
of tka t o t a l act iv i ty ia taa coXaan vaa fosad 
l a tba a f f laas t . I aatsrial balanca i s s l s o 
incladed. Bora aork aaads to ba don* os tba 
breakthrough ssaaaaca, identif icat ion of th* 
other rsd ionsc l id i s akick ara present ia t » i 
aasta s o l a t i o a , Lavastigatioa of tka ckaaga 
i a concaatratlon of aaaeaia before 
braaktbroagk, and sore gssat i tat iva stsdy oa 
tba e f f ec t s of leaching a s i t u a t e d colaaa 
aitk tap enter sad *itk >eak a d d , sa l t 
so la t ioas . (IDf( 

pi; Ion Esckaags Cepacitv 

ta 106; Cs 137; Sr 90; l i r e Earths 

hBSOIPTIOl; ICI05, allOIS; USES; UHinlOOItB 
DIJTBIIDTIOI; CUTS: COITtllltIT; EOBkTIOIS; 
flJSIOl PIOOOCTi; LlIOElTOIt STBDIES: UTTKI; 
B1TEVIU MLIICS; IIDI0I0CIIDE EXSUTI0B; 
SIIPIS!! riTS; SRILES; SOILS; HSTI DISP0ML; 
BISKS, 1I00ID; BkSTtS, MCIOaCTIfl; IISIBS; 
CITIOIS 



•tsrasat s r r i 
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<m> 
liaaoroth. c .« . . aat » - l . Poarco, aaaford 
taboratocia* opart t ioa. l ichlaa*. l a . 
oparatlaf Practicaa aad taaoilaacos at Baaford. 

Sroaad Mspoaal of ladioactlaa Baatas, » .J . 
laataaa tad.), Pracaadi*** at a Caafsraaco, 
tarkalcy, Ca. laaast 25-17, i ts * , BBisaraitp of 
Cal i foral* . Bartjalap, Ca, {at. 7-1*) , Ha 
PF.(«9«1. 4*1» 

Soaa of tk* eaaratlaa practicoa aad 
axpariaaca* at tu to r * aca praaaatad. Basra 
solatia** at* dispoaad of to taa axaaaa la 
satarallT-accarriaa; dapraaaioas, kaoaa aa 
•aaaps. Tat larpast tolas* of »asto «ator 
caaaa fro* tko csoxisf aatac strasss aa* to 
a l * 1959 a to ta l af 13* a i l l i aa l i tors 
caataiaiaf akoat 2,50a codas kato ban 
discaaroad to to* soups. Tcaacfcaa ara aaaa 
at Baaford for asscoa s i t ! a ki«k sal t or 
cooplosod radiolaatopa cottaat. Potato sack 
aaata la tlacod la taa traacaaa I t la fat l a 
•aoarfroaad stono* taaks. tfco oaplotod 
araaiaa la racotarodl aad sr 90 aaa Ca 137 ara 
scaaaaoad aaa rotaraod to ta* talks aa 
alada*. Tb* solatia*, placad la tko traacaaa 
coatalaa Co CO a t at tko tiaa af taa raport 
10* a i l l ioa 11tars of casta coataialaa 
6*7,too CI of fissioa pradscts tad baaa 
Uacaacaaa. Fracas* coadaassta aastos 
coslalBia* 1 a 70|*~1) to 1 l 1»l*-3) aci 
bata aalttata/cc aro dispesod of la 
aab-sarfaea crib*. Tkaaa aastos aro allsaaa 
to parcolata tkroaab tka M i l s to bo kai l by 
loa aickaaot. 1 to t i l of 72 cribs kaaa 
racaiaad 1 * . * bi l l ioa l i t e r * aitk 1-9 a i l l ioa 
Ci at fiaaioa prodact*. I t is aatiaatos tkat 
7S» of taa 'gross Oota-aa ".ttors" disckarsod 
baa* dacayod to toa-radioactiaa aaclidas. 
rcicaa* aafiaootiaa aa* radacad tko aaoaat of 
radaaat* discsaroad «ach aoatk froa 11,000 to 
100 Ci aitkoat ckaagia* t ta aasta aolaaa 
disckaraad. a sail «tady at oaa of tka cr ib* 
iadic*t*d tkat c* 137 n s r*taia*d la tto 
soils iaaadiataly bolot tka crib, Sr 90 aaa 
coataiaao oa tba appor so i l * , aid l a aas 
aldaly spraad o»*r too tea*. »t pr*s**t ao 
daaoaattaLIa kaiaris baa* baaa ecaatad by tka 
diaposal of aaata* to tka atoaad at Banford. 
(10*1 

Diafraa* iadicatiag tko spraad of tka 
radioaaclida* ara iaelodad. 

laata tolas* 

St 90: C* 137; co 60 

PIT* PklTICltS; COICElTCaTIOl: COOTlIlatlT; 
c o i T k i i i i n o i ; Disposal S I T E ; i m i o M n t ; r t t i s 
ttoDiis: rxssioi p sowers; i c i t x c u i s i ; 
lOlITOBIlC; BaBIOBOCLIB* SI0MTI0B; SLODCfS; 
SCIIS: IsSTf BISPQSU; »»JTt smOIKBT: HSTES, 
UOOTD; ItSTES, tlTniEOIiTE-ttTCk; tlSTt fOlOIIE 

<ieo> 
•aciaa, I . I . , SassBiah llaar Laboratory, l ikaa, 
sc. 

taockaaiatrr of eroaad aatac at tka Staaaaab 
liaar Plsat. 

DP-1JS6; 102 op. (1976, soptaabat) 

Ssbssrfsc* bydroo*olo?lc tystass **d*r:yi«a 
tka Saraaaab 11 far Plait litT) vara atadlad 
to datataln* tk* aciai* * * i aaa of tka 
coitaiiad f la ld* . The** dlatlact arstaaa 
a i l at basaatk SIP: tk* Coastal Piala 

aoftaaats. crjscaUiaa aataoatpklc kaaaa aat 
rack, aad a Triaa-ilr rock M a i * sanaaaaat k j 
tka cryatalliaa rock. 1k« aator la tfca 
coastal Plata soiiaaata i i b a i i dlssolaad 
soUaa (aboat 30 oa/11 • acidic (pa aboat 
S.5), aad coapaatlaalT raeaat. latar la taa 
c t ia ta lU ia tick I s kl«k u dlaaolaad solids 
(akeat MOO aa.1 l , alkaUaa (pi akoat 0 | . aad 
absat OW.laO stars aid aa aataraiaad bp 
haliaa datiaa ta^aiaaaa. Oatot la tao 
Trlassie rock is kiafcast la diaaalsad solids 
(aboat 10,000 aa/ ) aid la probably aldar 
t a u tfco aator la tka sarraaadlaa ctpstalllaa 
rock: a aaaatltatiaa af* aaa aot dataraiaad. 
taa eriola of tao aator la tao crratalllaa 
aad Trias*ic rack caald aet bo dataralaad 
aitk cortaiatp; koaacar. i t I s aat ra l lc aaa 
aatat. » datailad oaolaoic-afdroloaic 
bistarp ef *.ka SIP rasica is prasaatad. 
C»aU) 

lata at* praaaatad la tablaa at tka back of tko 
raporU 1 food aaaaa.p of tko 
aaeloaic-aydroloaic hisf>rr is also iacladad ia 
tka taklas. 

Stratiaxapaic la i t tkiciaass: pa 

• 3: o i « : s 3t 

U taUKTT; C11CI0I CO1P0019S: COIOOIlt: 
c a u i c i i a i i lTSis; l i m i c i ; csocmtSTiT: 
eiOOBD l l T t l ; R l l i a : ITMCIOCI; L U C I I S C ; 
ntkBtmic »ocis; oiiBiTtoa; pi ; tons; u t n 
Tl lLt ; SIDIWrTS; CTO10CI; BIDPOOC 

<1*1> 
aatkaa*, O.&., t . l . Papkal, aai T.B. Pi lar , 
Idako latioaal Eaaisaaci*4 laborstorf, idako 
ra i ls , IB; to* alaaox Sciaatific Laboratory, Los 
Uaaas, la . 
Platoaiaa aid laariciaa coctaaieatio* ***r a 
Traaaarasic Storaaa Iraa ia Sostkaaatar* Idtbo. 

Joaraal of Cn«iroa**Btal Oaallty 
7(3):*22-*2t. |1«7») 

Froa 195* to 1470, s«,a00 ci of ta 2«1, 
21,000 C i of Pa 239 , aad 510 C i of Pa 2J8 
•ara baciad at tka Sabsarfac* Oiapoaal 
ir**(S0a) at tka ISEL ladloactif* *a*t* 
Raaaoaaaat Coapla*. Tk* traasaraaic isotopaa 
aca caataittad i * sboat *5,200 c« • of solid 
oast*. Biakast coacaatcatloaa of Pa 231 (0.8 
pCi/9), Pa 239 (3*.5 pCi/91. and •• 3*1 (51 
pci/a) aor* foaod ia tk* aarfae* soils (0-* 
ca) on tk* pariaatar ar«a akar* aat*r draias 
fro* tk* SB». u tfc* ssaplla* statioe is tk* 
aortk***t cociar tka kifkaat las«ls **r* 
foasd ia tka daapar soils (•-« ca). Tka 
9*nar,l coataalaatlon psttaraa for a l l tkra* 
isotoDas sara spraadia^ 1B 1E-SV •Uraction*. 
Por a l l tbra* naclidaa ia tb* » to • cs daptk 
conc*BtraVio*s «aca la*«c tk*a tko** d*t*et*d 
In tk* 0 to » ea daptk. » pairvd T cast 
icdicatad ao significant diffarasc* la «a 
211/P* 739 ratio* for tka tao soil daptk*. 
Bat tk* P* 239/Ps 231 ratios 1B th* I t i l n 
daptk aora slaaldcaBtlt a lobar tbao tk* 
ratio in tk* * to » ca soil doptk. Tk**a 
data iadicat* tk*t P* 3M f * r t i c * l alqratlon 
iato tka • to n c* aoil daptb is probably 
occsniao, fastar tbao sto,ration of ta 2*1 or 
P* 239. BralB*o* topoonpky »*o<Jist» that 
tk* ralatiraly blah cotieaBtcsttoa* of Pa aad 
>m in tk* soils is tka ^claatar drainao* 
lapraaaioa a**r th* i t coraar rasaltad ahop 
•at*r froa saltloa SBOI a*ar tk* SB» (l<**»4 
tk* SB! is 1962 aid 1961. HIthough tb* 
flood* ara r**oonsibl* (or th* blahar 



DISfOSIL S H I 

< i e i > C O I T . 
c e a c e a t c a t i o a s oft t h e p e r i a e t e r t h e r e i s no 
e v i d e n c e t o i n d i c a t e e a t e r i » t h e pr iaary 
t r a n s p o r t a e c h a s i s a for c a a t a a i n a t i o n o a t s i d e 
t h e p e r l s e * e r . R i t e s and g a s t r o i n t e s t i n a l 
t r a c t s o f tear n ice had higher c o n c e n t r a t i o n s 
a t t c e n s e r e a l c s than l s a g a or c a r c a s s * 
I n g e s t i o n appeared t o he • aora i a p o r t a n t 
acchaaiSB than i n h a l a t i o n . (*DT) 

•ast« volnae 

ta 2 * 1 : Pa 234; Pa 239 

lBEIICTOR; PL3TOII0B; BASTES. TIABSOBialC: 
DISPOStL SITE; SOUS; RADIIfOCIIDE BIGRATIOJ; 
C f l K t C E ; TOPOCIAPBT; S l ' . J - , OIOTl; 
CCI-lBliATIOB; SARPLE5; SHIISTICS 

<1M> 
B a t l o v s k l i , K.T. 

a e t a a o a o e s a s p i r a t i o n O n . t f c r S t a p l i n g 
R a d i o a c t i v e a e r o s o l * f r o s l i t . 

cm/tr-»S23: 3 pp. 
10:70-71.(197«| 

Gigiesa i Sanitsriya 

A s p e c i a l e . p i r a t l o a u n i t l a s aoantad i n tha 
c a b i a of a v e h i c l e t r a n s p o r t i n g r a d i o a c t i v e 
a a t a r i e l s o a e a i t o r i a g coa ld be done i n t t e 
a i r d a r i n g the c o l l e c t i o n , t r a n s p o c t a t i o n and 
un load ing a t t h e b u r i a l s i t e . The a n i t 
c o n s i s t s o f a f i l t e r b o l d e r , a r o t a a e t e r and 
a "B'ran" s e c t i o n penp connected t o a 12 v o l t 
b a t t e r y f o r o p e r a t i o n . The b a t t e r ; i - tbe 
v e h i c l e nay b« used when n e c e s s a r y . T i e 
c a p a c i t y o f tha u n i t i s 3C0 l i t e r s / a i a and 
the ( e i g h t of t h e u n i t i s • kg- T h i s s u i t 
aak*& c o n t l n n o a s o p e r a t i v e s o n i t o r i n g of tbe 
l e v e l of a i r c o n t a a l n a t i o n by r a d i o a c t i v e 
• i t e r i a l s p o s s i b l e . (IDT) 

AEROSOLS; CORTARiaiTTOI; riEID STUDIES; FILTERS; 
BORITOBIRC; POLLOTIOR, t i t ; BASTES, tADIOACTiyt; 
Disposal, SITE: T»ABSPOBTATIOI; EODIPRERT; BETBODS 

c o c t r i b e t i o m o f the c l a y f r a c t i o a . The 
c a t i o n exchange c a p a c i t i e s o f s o a e 
s a b f r e c t l O B S of t h a c l a y f r a c t i o a are 90 t o 
115 e e q / 1 0 0 a f o e t h e l e s s than 0 . 2 e i c r o a 
f r a c t i o n ; ( 0 t o 100 a e q / 1 0 0 a for the 0 . 2 t o 
1 .0 a icroi t f r a c t i o n ; and 50 t o 40 nee /100 g 
f o r t h e 1 . 0 t c 2 . 0 a i c r c a f r a c t i o f t ; and $0 t o 
80 a e g / 1 0 0 9 for t h e 1 . 0 t o 2 . 0 a i c r o n 
f r a c t i o n . The a d s o r p t i o n by s o i l of t h e 
s t n d i e d i s o t o p e s froB g e l a t i o n s whose 
c o B c e n t r a t i o n s var i ed f r o a 1 0 { E - 3 | to 10(S-0I 
a o l e s / l i t e r , and l e s s i l a t t r i h a t e d to i o n i c 
e x c h a n g e . Tha e g a i l i b c i s a a d s o r p t i o n o f 
r a d i o i s o t o p e s f r o a s o l a t l o n s c o n t a i n i n g l e s s 
than 10 (E-5) r o l e s / l i t e i of t h e i s o t o p e i s , 
i a d e c r e a s i n g o r d e r : P e - C e - T - c s - s r . a v e r a g e 
Id v a l v e s o f t h e s e i s o t o p e s i a Ranford type 
s o i l l o v - s a l t e a s t e C d i s t i l l e d v a s t e t s y s t e a s 
a r e : Pa. 1910; C e , 2 0 0 ; t , ISO; Css, 1 2 5 ; and 
S r , 1 0 . The ad v a l a a s for each o f t h e s e 
i s o t o p e s r e a a i n s c o n s t a n t s l a b c h ^ j g e s i n t h e 
i s o t o p i c c o n c e n t r a t i o n as l o n g a s t h e 
c O B c e a t r a t i o a of t h e c a t i o n o f coBcern i s 
l e s s thaa 0 . I f o f the s a t u r a t i o n c a p a c i t y o f 
t h e s o i l . I f a s a a p l e of t h e t e s t s o i l i s 
t r e a t e d v i t a c s 13? o r Sr 90 s n t i l 0 . if, of 
t h e s a t u r a t i o n c a p a c i t y o f t h e s o i l i s 
o c c u p i e d by e i t h e r c a t i o n t h e s o i l e i l l 
c o n t a i n s o s e 1.1 aCi o f Cs 1 3 1 / 9 o r 0 . 5 nCi 
o f Sr 9 0 / g , prov ided t b e s e l a t i o a c o n t a i n s no 
c o a p e t i n g i o n s . Tbe a d s o r p t i o n o f 
r a d i o i s o t o p e s f roa e o l a t i o n by ion exchange 
on s o i l s i s an e g a i l i b r i a a r e a c t i o n and *o 
the r e a o v a l o f t h e e icbangad r a d i o i s o t o p e s 
can be e f f e c t e d by v a r y i n g t h e c o n d i t i o n s of 
t h e s y s t e s . c e s i n s , s t r o n t i s s , c a r i n a , 
y t t r i a a , and p l a t o o i u a are a l l r e a d i l y and 
c o a p l e t e l y reaoved vken th» t e s t s o i l i s 
t r e a t e d w i t h 0 .1 t o 1.0 » s ; l . t a r i o a s s a l t 
s o l u t i o n s e l l l a c c o m p l i s h the sane r e s o l t , 
bat r e , l i r e l a r g e r v o l e a e s . |J*T| 

D i s t r i b u t i o n C o e f f i c i e n t ; Ion Exchange Capac i ty ; 
pR; Clay C o n t e n t ; c a l c i n n t - t b o a a t e C o n t e n t ; 
S a t a r a t i o n C a p a c i t y 

Cs 137; s r 9 0 ; P»; T; ce 

BOBTRORILLOIITE; CALCITE; SOILS; CUTS; SILTS; 
PR; 10* EICH»»3E; 101 EXCRUCI CRPACITT; 
AOSO«PTIO«; ca- ioas; OISTEIROTIOB COEVEICIERT: 
SALTS; ISOTOPSS; RATER; SAIORiTIOS; SEDIBERTS; 
S»«DS; CRAVELS; LAtORATOBT STUDIES 

<ie3> 
RcBesry, J . I . , ftaufcrd A t ' s i c P r o d s c t s 
O p e r a t i o n , I l c h l a a d , I t . 

M u t t o n of R a d i o i s o t o p e s on Ranford S o i l Types . 

TIC-7550; r l x a t i o a o f R a d i o a c t i v i t y in S t a b l e , 
S o l i d Media, Proceed ings o f a Conference , 
t a ' t l a o r a , flatyland, Jane 1 9 - 2 1 , 1 9 5 7 . n . S . 
» t o » i c Energy C o s a i e s l o n , Oai Ridge , T», (pp. 
3R-35) , 102 pp. { 1 9 M , (larch) 

l a f o r a a t i o n obta ined a t fleaford c o n c e r n i n g 
the f i x a t i o n of r a d i o i s o t o p e s on s o i l s van 
d e r i v e d f roa e x c e r l a e a t s a t i l i x i n g e o s p o s i t e 
M a p l e s of s u b s o i l s t y p i c a l of t h e d i s p o s a l 
area o f i n t e r e s t . These c o e s o s l t e * a r e 
c a l c a r e o u s sands c i a t a i a i n g 1.5 t o • * c l a y 
and aboat 1 . 5 * e a l c l a a c a r b o n a t e . The 
a n b a o i l a c o n s i s t p r i n c i p a l l y of 
u n c o n s o l i d a t e d , r e l a t i v e l y anveathered 
s e d i a e a t s aada ap o f l a k e and e l v e r d e p o s i t e d 
g r a v e l s , s a n d s , a i l t a , and ~ U y a . The pK of 
the s o i l p a s t e i s about 9 . * . The c l a y 
f r a c t i o n c o n s i a t a l a r g e l y of a o n t e o r l l l o a i t e 
c l a y and c a l e l t e e l t h a a a e l l f r a c t i o n of 
c h l o r i t e . The c o a p o a l t e aaaplea have a t o t a l 
c a t i o n exchange e a , M c l t y ef aboat t aeg /100 g 
of a o i l . The t o t a l . ' icbanoa c a p a c i t i e s of 
t h e c o a p o a i t e aaapla i a r e l a r g e l y dae t o the 

<1««> 
• c f l n l e y , E . B . , and J . D . RcXianey, Es and 0 
Idaho , I n c o r p o r a t e d , Idaho P a l l a , ID. 

t e t r i a v a l of Baried T r a n s s r a n i c Oaste a t the 
Idaho > a t i o n - l Engineer ing Laboratory . 

C01Tf-7«.0622; a a e r i e a n Rac laar S o c i e t y Annual 
fleeting, San D i e g o , CA, Jane 18-2 2 , 197B, ( p . 
J«») ; T r a n s a c t i o n s of tha M e r i c a n ( a c l e a r 
S o c i e t y 2 8 : 3 6 * . ( 1 9 7 B , Jane l 

Tvtf p r o j e c t s have been a s t a b l i s h e d a t the 
I l t L R a d i o a c t i v e t a s t e s a s a g e a e n t c o s p l e x for 
t h a r e t r i e v a l of a p p r o f i a a t e l y 6 5 , 0 0 0 ca • of 
tf v a s t e s burled t h e r e b e t » « e o < « » nul 
1970 . The I n i t i a l Droa R e t r i e v a l (I0«) 
P r o j e c t has s a f e l y r e c o v e r e d , repackaged, and 
p l a c e d i n t o i o t e r i a s t o r a g e 18 ,000 d r s a s o f 
TRO v a s t e babied f c o a 8 t o 10 y e s r a . ID* 
o p e r a t i o n s v e i e c a r r i e d o a t andet • 5 2 . 5 x it 
x 12 .2 a a i r - s a p p o r t vea thec s h i e l d (ASVS) 
a s i n g a Drott e x c a v a t o r , t a a o v a j >as at a 
r a t e o f aboat IOC d r a a a / d a y . I n t a c t draas 
rare p l a c e d i n c a r g o c o n t a i n e r s aid s e a l e d 
v l t h an a l a a t o a a r l c s e a l a n t . ( e t c h e d or 
c o r t a a l n a t e d d r a a s , P « l , vara vrapped lo 



»i;rosai SITE 

73 
<1»S> 

<»«»> COIT. 
p l a s t i c , placed i s DOT 7k eetal b a n s , aad 
ieter ia-stoxed above oroeed. Tfce Early tas ta 
Retrieval (tvi l Project La Aavalopiaa aad 
investigating techniques (at n t r l t n l at 
waste beried ep to i* years. I t i* carried 
oat eeder aa ISIS, aitkia aa Operatiae; (tea 
Coafiaoaeot (Okc| building under neqative 
pressure, fas t* i s n t o t a l by backhoe, 
wrapped in p l a s t i c , placet ia aatal boxes, 
•ad stotad above ground. Operations beau 
aitb aastas bariad 15-17 years. To data, 
112.1 ca a of Ti t *ast« bis bsaa recovered or 
geaerated, lecleding 320 dcaas 167.7 ca a of 
aasta) , 33.3 ca a of aacostaiaad aasta, 19.« 
ca a of ccstaeleated s o i l , aad 12.* ca a of 
operatioas-aeaersted aastc. aboat 70V of the 
draas aoca breached, of akich •*. leaked free 
l iqe ld aad 51 kad astaraal contaaiaation. 
hlpha l eve l s above », 000, COO 4 i s / a in have 
beam frequently ancoaatarcd ia loose vasta 
aad eoataaiaatad s o i l . I csa l t s of both 
projects indie*ta tkat on a s s a l l s ca l e , safe 
retr ieval aad kandliag of berie*. TI0 aasta i s 
poss ible . Tear have provided tke foendation. 
for possible fatara retr ieval e f forts at the 
l i n e , (hathl f i n ) 

Waste Volaac 

• nSTE RhlaSEREIT; tFTtlETaBtllTT; RhSTE STOakSI: 
RETE0BS; COIItlIRS: BOIES; STOIaSE, 
ItCTECROOID; R1SIES, RkDIOaCTIfE; RhSTES, 
TlklSOthllC; FIELD STUDIES; CED3S 

KcRialey, K.B., and J .p . RcKinney, EG and 1 
Idaho, Iecorcorated, Idabo Pal ls , ZD. 

In i t ia l Oraa Retrieval final Report. 

TREE-12R6; 23 pp.(1978, kuguft) 

t i e I n i t i a l Draa Retrieval (IDP) prograe was 
in i t ia ted in PT-1»7« ... <trieve < r u i buried 
betaaen Ht« and 1970. Retrieval operations 
began ia joly 197s, and ccncladed in Jane 
197*. Darin? tk i s period, a total of 20,262 
dcaas vitb a TR0 waste volsse of 9391 ca f 
and 1 ca a of contaainated s o i l vere 
retrieved. Of tk i s t o t a l . Is,029 draws pius 
tke contaainated s o i l vera repackaged and 
stored on 20-year interla storeqe pads. Ine 
draa containing Co 63 and cs 137 sources was 
disposed into Pit If. Evaporated s a l t s , 
contained in 2232 draas, tare disposed in the 
Tcansacsnic oiscosal I r e s . Tke condition of 
the baried draas U s i t e d IDE retrieval 
operatioas to Pits 11 and 12. Tke retrieval 
operation! in Pita 11 and 12 aere contacted 
mder an kit So (port feather shield (»S»S) 
for aeatber protection. > orott escsv&toc 
was used for retrieving the draas. after 
retrieval techniques vote opt la i ied , an 
average of 750 draas per *o«th were 
retrieved. The retrieval operations were 
coapleted vithoat serioas injury or spread of 
contaalnation into the envlconeent. The coat 
to retrieve 20,262 draa* H S I1 ,6 'a , t24 or 
aboat fao per dra*. The average retrieval 
cost par draa doting the last 2 years of 
operation was about 160. (lath) 

P»0M; B O m i ; RETIIETUUITI; RkSTES, 
fRMSItkRIC; K0»0R":S; »i3TI STORklE; «»STE 

<1»6> 
•fclinley. r . ( . . aad J-D. Xdiaaay, EG and C 
Idabo, Incorporated. Idaho r a i l s , 10. 

Early Haste Eetrieval Intet ia Peport. 

TSES-1265; 31 pp.(l»7a # gay) 

The Early Vaste Retrieval Project began in 
1976 to invest igate eetbods, r i sks , aad 
hazards associated aitb retr ieval froa 
sstsaxface baxial of 65,000 ca a (2,300,000 
ca ft) of vaste coatasiaated sitk traasaraaic 
i sotopes . The retr ieval f a c i l i t i e s iaclade 
an kir Sapport Heather Skield and a aoveable 
Operating icea Coafiaemeat. Dariag th^s 
reportiag period {October 1976 thcoagk 
Septeaber 19""7), v o t e retrieved froa Pit 2 
and Trenches s aad 10 consisted of loose 
aaste, draas, and contaaiaated s o i l , of the 
retrieved draas, 70Y froa Pit 2 and Trenck 10 
and a l l froa Trench 9 were severely breacked. 
'Tee l iquids leaked fro i aboat 94, of the 
draas, aad 5t vere e i teraa l ly contaainated. 
hltbough alpha-contaai^atioa l eve l s greater 
tken 2 X 10(6) cpa vere frequently 
encountered, available cguipaent an-t 
establisked safety and operating procedures 
protected the personnel and prevented any 
cortaaination froa being released into the 
eavironaent. other studies supported or 
condected by the Sarly lietrieval Project are 
a transomsic isotope s lqcet ion stady, a 
container development study, and s o i l binder 
studies for dust and cotteeinatioa control . 
Retrieval e f forts shoved that cvo trenches 
vere about 6 a north of their present 
aoauaents. klso, tvo p i t s ace *bout 6 « 
narrover than their aonaaents indicate. The 
total cost of the project during PT 1977 was 
1983,701. (kuth) (PkP) 

I1STES, TtkESOSkktC; ?7SIkI: BETSIEVkBILITr; 
PUS; SOILS; 9R0RS; TSMCHfS; :7>vm»EaS; BiSrE 
10L01E; EQ3IPBSRT: PICIkCI IS; •.irr*03S; 
SkOIOaOCtlOt StCSkTTOa; ITMS; BIEDER5; B»Z*50 
»kLISI5; SHZiiaZir,- BIRDS: kLPH» "UTICIES; 
PE»S0»J!1 r«3TB0!l»«T»T:0«; HEktTK P1ISICS; 
S4PITT; El.k»k?IC»; CC5IS 

<187> 
netzger, J .C . , and k.E. Snyder, ti4ko ffationai 
•njtneetliKJ ta^iocatocy, Idaho f a l l : , ID. 

Transport, Han^lin), an«t Icferia storage o ' 
Tntecaediate-Level Tcansuranic waste at the 
(daho lat ional Engineering taboratocy. 

tBEE-1172; »• pp.(1t77, 5» Fteabec) 

Tke transport, handling, 4nd interia storage 
of interaediate' level tcar.suranic (T9rj) va,;te 
at the Idaho aatiot\al ?r.qir>eecing L^hocatoiy 
(rSELl i s discussed. 
Trensuraniue-eontaeinated sol id varte i s 
cansideced i* such when the slpM'esir.tlr.') 
radionuclides of long h a l f ' I i f e and bign 
spec i f ic caUoto i t c l l y are greater than ID 
nCi/g. Haste fora cri teria and packa<jtng 
cr i ter ia are outlined fcr the V43te isolat ion 
PJ'ot Plar.t snd Radio4Ctire Vint- Ranagesent 
Cov o l n . The current in tecaedUte- leve l TPg 
s t o a g e f a c i l i t y contains 26 storage vaults . 
Tve.ve of these vaults have an in s i l e 
diaa<ter of 0.3*> a and the retaining have an 
insl> a diaaeter o' 9.^9 a. The storage 
MM]'.-, are carhon steel pipe iaolantei) 
ver ' lea l ly in i lonj , r.ireov hera vith a 
cashed gravel base course and 4 aubbane of 
pit run graeel . fach vault cons i s t s of a 
long, ntralgfct-aalled nioraga section, a 



<1«7> 
DISPOStt SITE 

<1«7> COIt. 
coaceetcic n « K « eactioc, as* larae 
t l i H t t t , stralokt-aalled leaaVle sactioa. 1 
1H attack** to t in aaalt body seals tb* 
aaelt asd aaf aoiatac* 1 * piaeaeteel by a baa. 
of d*slcc*at bataaea t i « U i aad tka akiaU 
plea, kddltloaal storaga taelta cam k« 
accoe*dat*d at tka faci l i ty . Tkea*> aaeer 
••alts baa* baas radaaleaid to b*tt*r a**t 
tka last* taolatioa Pilot Plaat cr i ter ia . 
Ea*iro»ooatal aoaltoriao, is also do**. Tka 
tstal cost of stocao* at tka fac i l i ty Is 
(«*21/c« a oc SIK/ce f t . last* eesarstor* 
as sell aa traaaportatios aad kaadliaa ac* 
l*cWt«d ia tka pnsaatatioa. IIP*) 

• t en PI IT ICLES: • • m i . : c t i u i n t n ; ICOIOSICS; 
t n i i o a a u i ; PICS.S.GIP«; STOBKE, »»O«C9OI I IB; 
TtllSPOITlTIOl; PlStt Ul tetRPT; PISTE STODsCI: 
PISTES, IptEBatDIaTE-lETEL; USTCS, SOUS; 
PISTES. TMPS»1»BIC 

<1«> 
siyake, I . , aad I . Mrakaskl, G*oca*elstiy 
t*s«arck tssoclatioa, Tokyo, Japaa; 
•eteoroleelcal I n u r e k last I ta t * , Tokyo, Japaa. 

I Ccltical Ste-Jy oa tk* Iat-traatioaal atoaic 
Fe«r«y laeacy (IIE1I Bafialtioa of liaa-Lerel 
tadloactlte last* •assttakle for fMapiaa, at Saa. 

Paper* la aateoroloey aed Gecpkyslcs 
27|3|;7S-80. |1«'», Stptnbwl 

Tke deflnitioa of kiek-leael m t t aasaitabla 
(or saa disposal aat fortt ky tka Loadoa 
coofe. «ac* oj tka Despisa of Pastas at saa, 
1*72, aad adopted ky tk* UE». 1»7S, kas baaa 
cri t ical ly reileaed. s t f ic i l d i f f ics l t les 
kave beea foaad aitk tka crlalaal r*port oa 
•blck tka d*flait lo* la b«*ed. Tin 
•orizoatal addy dlffaslos coefflcWat 
H0tE»») »<l ca/sac) aaa aader-astlaatad, 
tesaltiaa; ia eitreaely r*d*c*d coacsstratioa 
ratios of »e 22« aad Pa 22° [oa th* ordar of 
10(B-21 aad lO(E-l), raepcctlaaly]. Tka Tklt 
sssvaed a daily seafood lotak* of a ovday par 
parsoa la tkali calcalatlcas; tka peasant 
stefly saaeaw* 100 a/day. Tka orlalasl capoct 
t i n aaaaaad tkat tka ratio of tka aesteaa 
coeceatrattoa of > alaee rsdloaaelld* a bora 
tk* pycooclio* to tkat telo« I t aaa 100, 
baaad oa tk* eesters Portt U laat lc , akl l* Is 
aost oceaes tka ratio la H O . Tk* 
coeblnatloo of tfcaaa tao factors alvas a 
Halting eaalrosieatal cefsclty as sack aa 
5000 tiaas tkat calculated ky 'be presaat 
atady. 0a tka basis of tbae* cslcalatloss a 
tatlsad sat in i t io* of »ig»-l*»el aasta 
oaaaltakl* far saa disposal aoeld laelada aay 
aatarial aitk aor* teas U Ci/toa keta-4aaaa 
actlaa aea'.e (escledlaa t f l t t e s ) , 1 Cl/toa Si 
«0 plaa CM 137, 10(t>«) ci/toa t r l t l a s , or 
•sites coatalalso, aay loaa-Uted alpbs actlae 
»aat* eack aa >a 22* or Pa 2)9 at a l l . t t la 
coael >d*d tkat tka HE* dafiaitioa of 
aaaaltakl* saata akoeld b« carafally 
reesselaed. (till) 

s i * oisposu; P I S T I S , i ios-Lrrf l ; psoioa; 
HOTOirO*; POOPS; STP0PTI0S; TMTX0I; CSIBt; 
t irrosio*; aoptis; nojtis, «rr«.««»Ticu; 
ccfaioetsMr; m t i s E I I R I T S 

<1t»> 
•aaeoab, t.c, J.$. straad, and T.J. Prank, d.s. 
<*olofieal sar**y. 

Saoloay aad Croaad-aatar Cfcaractaristics of tka 
Baaford Iaaar*atioa of tk* «.S. Itoalc Eaarsy 
Cossissioa, faskiaatoa. 

a.S. S*olo*ic»l Sscaay Profassioaal tapar "»17; 
7i pp. |ta72j 

tka aaolajy aad kydcoloay st tk* la a ford 
laaocaatios, lasklaatoa, is isasstifatad. 
sitk pacticalar aaptasis oa tkas* aspacts 
calatiaa to disposal of cadioacti** aasta to 
tk* «*olo«ic aaairoasoat, aaaaral aaolofic 
coaditioas at tk* plaat a l t * , aad aroaad 
aatac a ia l lak i l i t f for Ulaatcial asd 
dosastic aatar sapplias. Tka basalt of tk* 
Colaabia Biaar Croap, tk* coaf loaarata of tk* 
tiaaold foraatloa, a ad tk* a laciof lat iat i l * 
aad f l a a l a t l l * daposits * r * tk* iapoctaat 
•star boariaf salts. p«ra«abllity aad 
traasaissiaity of tk* liaaald coafloaarat* 
at* «S0 aal/d*y/s4 f t , aad SO.000 «sl/day/ft 
raspactlTaly aad for tka * lac l j t i»7 lat l la aad 
f l a a i . U l « dapoalta tka) ar* a(,000 aad 1.3 
a l l l loa , caspactiaaly. roc tk* llaaold 
Coaaloaatrat* tk* affactiaa porosity is IIS 
aad aboat 22f for tk* yoaaaac deposits. Op 
to 1»5«, tk* laaford tesacntlaa cacalaad «S" 
of tk* 2.* si l l ioa carias of radioactiaity ia 
las- aad lataraadiata-laaal l l fa id aasta 
disoosad of to tks otoaat ia tka a.S. Pasta 
•aaaoaaast aatkods la asj at tk* plaat asd 
isproaaaaats oaar tke past t**»ty yaars ara 
discsssad, iocladiaa ratastloa basias, pits 
sad traackaa, cribs aad t i i a fialds, barial 
oroands aad aaslts. tao« faras, la)actloa 
• a l l s , saaap araas, aad aaplaaaad disposals 
iaccidastal spills) . Tka taak aad crib 
disposals coatala tka balk of tk* 
radioactivity; tkas* ara placed aboa* tka 
•star tabla ia a lac loda t la t l l * aad 
f laaiat i la tarraces ia aortkaasurs part of 
tk* r*s*raatioa. Soaa activity Is carrlad by 
grosad aatar aovasaat lata tk* <ad«cVTlaa 
Unsold rorsatios, aad occasioaally iatk tka 
to? part of tk* basaltic bedrock (Colaabia 
siaer Groap). Part of tkia aetiaity reackea 
tke laraa aroaad aatar "aoaada" akick ar* 
bailt ap salBly by aatar fro* tk* aaste 
saaaps. lost radloactlae est low ara filed 
fair ly rapidly by earth eaterlals; aaly Pa 
10< and • 3 ara aeaarally free to alarata 
aitk tke aatar. Tka potential kaasrd fro* 
taat- aad crib-dispos*d aastas Is discassad 
brief ly. Costrols oa qroaad aater aoaaaest 
by aaaipalatioa of tka aatar table Is 
cossidered. l e l l dascrlptloas, logs, and 
•atar aailyaas, as sell as aaakydroloalc aaps 
sra proaided. (LEI) 

Tables for tka sail data, stratiarapkic 
description, aad aater aaalyaes ara lcsladed la 
tie back. (ESIC/IBT) 

Oaptk to Pata 
Tklckaess; Par. 

Strafiorapkic Oalt 
ty; porosity; rraasaissiaity 

looirns. iLLOTii.., a isurs ; o t i iMst ; t i s . i s , 
OMIPlSt; D l t t l tS I ClkkiCTIPTSTfCS; TltlB 
STSDItS; elOLOOT; IIOIOIOCI; STtkTISttPiT; 
6I00P0 BJTII; W « I I 6 , S t l l ; PIPS; POLLOTIOf, 
PiT'P; SITE SOI'tlUkPCI; SOILS; StOIPEPTS; 
STOIiCt, CtOWSlC; TILL; TPflCESS; CEItS; HSTt 
RiSkeiHSST 

<no> 
Oertel, O.K., U.S. Oepartaant of (aaray, 
•aakI»atoo, DC. 

Paclaar Waste nanaoeaent. 



DISPOSaL SRI 

<IM> 

<IM> coat. 
l a s t* •aaageeeet as* Ps*l Cfriaa "T», I.C. Poat 
aa* 9.R. facta ( t d s - l . Proc***i»«* of a 
Syapesiea, Tecsoa, IX. Rarch «-» . 1TO. Irlzoea 
tear* o t leeeata, (pp. M - M ) . Ml pp. (1*7». 
Rarckl 

1 b r l . f dlaceasle* aa th* n r i H i »0t 
( c o t t i n foe kaail iaa aecleac *aet*e la 
anaejata*. OB* of taa prograaa i s to assara 
taa aaaa****at of aaclaac east** froa tkalr 
poists of ar i f i a to their a l t iaa ta ttsposal 
la soap oc shallow aeolof lc focaatlaaa or bj 
other aoaas. TUs laclades a l l aspects of 
th* techaology • * • coaatroctioa of tk* 
f a c i l i t i e s . Tk* eoaaaccial aatloaal aasta 
ta t s laa l atorafa prooraa has baai radiract**, 
a* a rasalt of President Carter's review af 
aacloat vast** predacad ia t h i s coaatry, to 
provide th* capabil ity far loaa-ta.ra atorag* 
aa* dlavosal of spaat faol ia saep geologic 
focaatieaa. Per defease high-level aastas 
- -" l a t e t l e proaraa aas establish** tkat a las 
at aelaaa iadactloe by so l id i f i ca t ion n i 
stocaf* ia doebl* sha l l tasks , aa« a long 
toes prograe that a i l l plac* a i a i a s l raliaac* 
o* fatare aoaitorlag. (11 Tin aastas s i l l 
a l t l aa te ly b« place* ia geologic storag*. 
Tk* lav- leve l I U U I a i l l coatiaa* to b* 
buried. Tb* eajor *l*a*ats of tk* DOE 
iso lat ioa progr** aca tk* vast* Iso lat ioa 
Pilot Pleat ia aalt (RIPP) and tka Rational 
•asta T*raiaal storag* Prcgras. (SOT) 

•IDIOCX: m i n i : c o n i u t m ; Disposal, SITE; 
fRfllORSEIT: UCISUTIOI: 1ETI0DS; IETOSITOIT; 
SILTS; VOIDSI lEBRCTIOR; SOlIDIPICITIOf; MSTE 
H U C I l l n ; RISTIS, RISR-LETI*.; RISTES, 
ICS-IETEL; RISTES, UDIOICTIfE; RISTES, 
TRIISRIIRIC 

<191> 
r u r c t , D.R., c .E. Lladerotb, J.L. 1*1 son, aad 
l . L . »**«, J r . , Geaeral Electric Coipenr, 
Raaford htosic Prodscta Operation, Elchlaad, I I . 

• levlew of fadloactiv* »««tt Disposal to tk* 
eroand at Ranford. 

Disposal of Radioactive Rests*, Proceedings of a 
Conference, Ronsce, fovaeber 16-21, 1959, (pp. 
J lS -Je l l . (I960) 

Tk* disposal of cadloactla* u i t u to tk* 
groead froa tka ffaaford separations plants i s 
sassarlted; volaaea of »att*s sad contained 
cartai discharged to sasars , traackas, and 
cribs ar* presented. IT JOB* 1959, a to ta l 
of 1S9 b l l l i o a U t * r s vatar contaiaing 2,500 
c i fro* tka procass eooliag-vatar had ba*a 
discharged. Significant l i terature on 
ion-*zcb*nge stadias s s lac Rsafocd s o i l s i s 
reviewed. Tk* breektbroach of Sr 90 at 
varying concantcatloas and pR i s discussed 
e i tens lve ly . I f l«ld eiptr leant v i ta a sodal 
crib i s dasccib*d; prallelnery findings 
indicate tkat spreading a saste eolation 
halo* a disposal f a c i l i t y aaf b* of greater 
benefit in dlspcaal op*rations than 
prevlossly assaaed. Psrtktr stadl** «itb the 
calcite-chosphste r*tctlon ar* reported; 
s ignif icant variables sbich affect Sr(»2) 
raaOTal are ca l c l t e surface area, pR of th* 
laf laeat , f lo* rata, teaparatar* <*d 
phosphats ion concentration. Bone-soaking 
radioisotope* IE« also r**ovod froa 
p-solation* *h*n contact is sad* f l th 
c a l c i t * . Th* xaollt* c l l a o p t l l o l l t * shoas 
hiah s a l a c t i f l t r for cs» af*n In th* prasmc* 
of incr*ts*d «•• concaatratios. Th* *ff*et 
of th* laia*-scal* -ootid disposal operation 

s t Saafocd i s daacclbad hr aaaas *f a sap sad 
fajoloaical crass - sac t ioss ahoaiaa ataas aad 
rolaaa* of <rc<ad aa* 9rssad satar 
coataa i sa t i sa . latkaalaa, a »*]or fro*ad 
• s tar coataalaaat, «as fa*al t o b« sptaa* 
•or* *M*lr *>•• aaf otbvr isotop*. 
(hath) m*> 

etaia s ix* OisUibat ioa; p i : l a s t s folaaa; 
Porositr; DlstrlkaUo-. C^-:fici*at 

Sr * 0 : CS 137; I s 1 0 * ; Co M 

aDsoimoR; u n n i K w c i D I S T I I M X I O I : i m 
PltTICltS; I0II11; CkTIOIS; COlTllISiTIOl; 
COSTIIIUST; 0ISP0S1L SITE; PIU.D Sr*TDItS; 
PISS 101 PIODICTS; CCOIOCT; ITB10LOCT: IOR 
EICUKK; tOROSITT: PttCIPRMIOR, CIIRKIL; 
SOUS; a»STT DISP0S1L; » S H S , LIQOID; RISTKS, 
•iDio»crr»r; RIXIS 

<W2> 
Packkaa, I . E . , 3 .S . G**lo*ic*l Satrap, Rational 
Raactor Test is* s ta t ioa , Idaho r a i l s , ID. 

Vadacgrosad l a s t s Disposal Stadias, Ckcsicsl 
ProcessU9 Plsat Iras. 

Sroaad Disposal of ladloact i** I t i u i , s . j . 
naafaan ( I d . ) , Proc**diags of a Coaf*r*ac«, 
D*rk*l*p, CI, ksasst 25-27, 19S9, I s i n r s i t y of 
Cal i forais , R*rkal*p, CI, (pp. 157-166), 1(8 
pp. (19«1, JelTJ 

laforaatloa col lected darln* a s«ri*s of vai l 
aoaltorlag ta s t t i s pcaaaatad, Tka Ckeslcal 
Processing Plant (CPP) at tke Rational 
leactor Testing Station discharges 27 a i l l l o n 
gal lons of l l a s i d saste /sostk tkroagk a 
disposal s e l l . Tke dispossl s e l l Is abost 
C00 f«et deep, ablch I s sboat ISO feet belo* 
th* regional H U C tabl*. Th* area i s 
anderlala by the Snake l iver basalt , ahich i s 
overlain br sands ssd qrsvels ap to SO f**t 
t.ilck. Thas* deposits see inters i t tent 
perched-streaa seeds and gravels aad eshibi t 
cross-bedding. Hong s l t h th* sands and 
gravels ar* volcanic p i l l o * lavas, cinders, 
or c l inkers . Is a r e s s l t of the coaplaz 
strstlgrapbT patched vater bade e i i s t . The 
*at*r eoves along the hcriiontal la tarf lo t 
zones aad cinder beds *i th s krdraalic 
gradient of 3 to S feet per a i l e . Por tha 
Snake l iver basalt the traass l ss lv i tv and 
storage coeff ic ient are } . l f 10(»»6| 
gal /dar/ f t and 0.6 , respectively. Pros 
several s er ia s of tes t ve i l s saline »«t*r bas 
spread In a l l direetlona (roe the diaposal 
v e i l , lathenlaa 106 vas detected 
recirculating froa the disposal ve i l through 
the prodaction v a i l s and passing throagh the 
bsse l t agaifer . I t t distance of 700 feet 
froa the disposal ve i l tke sal ine vater 
o c e a n over an «r*a at laaat 1,200 feet aid*. 
The peepir.g of vater frca ? r . ' i cion v e i l s 
and disposal of vater haa created sound* and 
depressions ia the sater table. Porthersore, 
band or band* of aal ine vater at one or lore 
horizons sre sovlng southeast and soath***t. 
Th* sal ine sster la being di lated. Ihether 
t h i s Is a result of airing or Intarfingaring 
vas not deteralned. I lag In t laa B*tv«am 
change in plant discbarge to the disposal 
««11 aad changes in chloride concentrations 
indicate s tra ight - l ine ground eater env**ent 
rat* of 15 to SO f t /dav . lor* tes t s ar* 
anticipated t o farther define th* aguifar 
chatact«ris t ic* . (»0»1 

faata Poloae; Oepth to later Table; 
Stratlgraphle Unit Thickneaa; Ir^rai l ic 



<H2> 

DISFOSIL SITE 

< 1 « > CO*T. 
Scadleat; T c a a s a i a s i a i t j ; Stccaga C o a f f i c i a a t 

fa 1st 

•cairns: H J I L T S ; eoiT i i i iER: C O B T I U U T I O B ; 
eisrosit S ITE; trr iaeais; CEaoetc FOBMTIOBS; 
caoaio f>TU; BiBaoDTliaics: B O U T O I H S ; FEVCIED 
• I T S I ; latiaaacLiBi s iet iTioi ; rrtmcz 
COIPFTCIEIT; F I E l O a m i C SaaflCE: SIBDS; 
si iTTU": T i i f S i i s s n i T T : a isra B I S P O S I L ; I I S T E 
•010IE; B13TES, I tOBin; a iST IS . l a D I M C T I T E ; 
•ELtS, tSJECTIOl 

P l ica , » . » . , aad a . I . Fackt , i t l a a t i c B i c k f i a l d 
•aaford Coapaay, S ica laad , a i . 

Ceoloey of tka 2*1-11 Taak Fata . 

B1S-10-12B: 13 pp.J1»7«, l p c i l | 

Tkia docaaaat i * a aaaaacj of tae aene ta l 
aaoloaic faatsraa of t k a Baaford l a s a r r a t i o a 
2*1-11 Taak Faca acoaapaajiaa aaoloaic aaaei 
aad croaa-aact ioaa. Tka catposo of th la 
l a t e s t i a a t i o a i a to p c o i i h in forae t ioa f e e 
tka eaa laat ioa of lepacta o f taak laaka . 
Bata for tka aaca aad aactioaa at« based i a 
COO aaapiaa f roa 23 dry sad a aatar s e l l s 
•k ick ka?« baaa eeaplad a t o»a-to f l a e - t o o t 
i a t e r a a l a . Saaplea fcaaa faaa c l a s s i f i e d by 
scale a l i a , CaCOl coa taa t , aad a i s a a l 
Inspect ion. Tka 2*1-11 Taak Fara a a c t i t a a 
iaelada spproxlaataly 210 faat of 
aacoasol Mated Ple latocac* f U c l o p l a a l a l 
dapoalta aad 101 faat o f tka a iddle (scaaal 
aad aaad| a a i t of tka Fliccaaa l i a a o l d 
Tocaation. Tka epper aad loaac a a i t a of tka 
piaaold ace eisais? baseatk 2 * 1 - 1 1 . Tka top 
of tka Colaakia Blvac Baaalt Gcosp l i a s aboat 
60 faa t celoa tka kot toa cf tka prepared 
croaa-aact ioaa. Tka satec t a b l a at 2 *1 -11 is 
• I t U a t k * H a r o l d for a n i o n , 22} f a a t baloa 
tka baaa of taa tanks. (KB) 

Seiea geologic ccoaa-sactions aca iecladad l a 
tka ceport as aapatata p l a t . 

Calciaa Carboaata Coataat; C u l t S i i a 
D i s t t i b e t i o a ; Stcat igrapbic Oait Tkiekaass; 
Oaptk to ta tac Tabla 

TI IES; SIOL0SIC FOIRITIOBS; SEO LOGIC R19P IK; 
eioioctc STi i f t : satis; S E S I R I T S ; OISFOSU 
SITE; OIOOIB I 1 T E I ; H T E I T I N . ! ; B1SILTS; (OCXS; 
SITE tULOlTIOS 

< H * > 
Fr lca , f . R . , aad f.t. r e c k t , I t l e a t i c R l c k f l a l d 
••atoed coapaay, t l c k l e a d , I I . 

Geology of tka 2 *1 -1 Task Fata. 

I I I - L 0 - 1 2 * ; 1* pp. 11»7«, I p c l l ) 

Tkis docatoat i s a seaaary of tba genaral 
geologic faatataa of t b a aaafocd l e s e r f t t l o n 
5*1-1 Trade Faca aeeoepaayl»g geologic t a p * 
and eroas-aact ioa* . Tka terpoee of t k i s 
lasee t ige t los l a to pcotlde la focaet loa foe 

k* eaa lea t lo * of iapacts o f taak laaka. 
Data for taa aapa aad aactioas ara ha sad on 
«50 aaaplaa fcoe 27 day l t d 3 aatar v a l l a 
•bleb ka?a baaa aaaplad at a a e - t o - f i a e - f e e t 
l a t o t r a l a . Saaplas baaa teea c l a s s i f i e d by 
«rala a l i a , ca lc iaa cacboeate c-oatent, sad 

a laea l i aapae t laa . Tka 2 a i - t Taak Faca 
aactioas i a d a d a appcoxiaatalr 192 faa t o f 
aacoasolidatad Fliaatocaaa e l a c l o f l a a i a l 
dapoalta aad ao faat of Eoliaa s i l t , a lso 
kaosa as Eacly Faloaaa s o i l . Sales tkaaa 
a a i t a , t k a r a i a 2 i ieet of Plioceaa-age 
l i a a o l d Focaatioa. Tkia ia tka s idd le , 
gravel aad saad oa i t of tka l i a a a l d ; tko 
epper aad loaec aa i ta i n abaaat aadac 241-B. 
Tka top o f t j e Colaakia Elver Baaalt Creep 
l a aa acoaioaal aacoafacal t j l v i a g a t aa 
a lavat ioa of 3*>6 faat above aaa l e v e l . Tka 
aatac t a b l a a t 2a 1-1 occaca 211 faat baloa 
tka baaa o f tka tasks, at aa e leva t ioe cf a03 
f a r t aboaa aaa l e v e l . Calciaa carboaata 
ceateat ranges f roa O . t l i a t k a • i d d l * 
l i a a o l d t o 20S U tka E d i a a S i l t , (11*) 

Tan geologic croas-aactioaa aca lacledad ia t k * 
capoct as aapacata p l a t a a . 

Calciaa cacboaat* Coataat: Craia SIxa: 
D i s t c i b a t i o a ; Stcat iacapkic Oait Tkickaaaa; 
Daptk t o f a t a c Tabla 

T i n s ; GEOioeic Foaa iT io is ; S I O I O C I C a iprxas; 
eaOlOCIC ST laT l ; SOILS; SECIIESTS; BISFOSIl 
SITE; CIO0IB l l t l l ; t ITES T1J1I; I 1S I ITS ; tOCXS; 
SITE ET1L0ITIOI 

< 1 9 » 
Fcica, a . * . , aad K . I . Facbt, I t U a t i c E i c b f i a l d 
Raafocd coapaay, l i c k l a a d , f l . 

Caolofy of t b a 211-BI Tsak r a t a . 

lP.a-LD-130; 1 * p / . (1«7( , I p c l l ) 

Tkis docaaaat i a a saaaacy of tka aaoloaic 
faatacas of tka Raafocd lasacsatloa 2«1-BX 
T*afc Tar* s l t k accoapaayia9 gaoloalc aapa aad 
ccoas-sactloss. Tka pacposa o f t k i a 
i s s a s t i e t t i o a i a to pcot id* l a f o c a t t i o a foe 
tka a a a l a a t ' o * of iapacts of taak laaka . 
Data foe tba aapa aad aactioaa aca based an 
appcoziaataly 400 saaplaa tcoa 32 dcy aad • 
vatar v a l l a vkick kava baa* saaplad a t oaa-
to f i a a - f o o t ia tacsa la . Saaplas basa baaa 
c l a a a i f i a d by ara la s i x * , CaC03 cos taa t , aad 
s iaaa l i * a p * c t i o a . Tka 2 * I - M Taal Faca 
aactioas iac lsda 10* faa t sf aacoaaolidatad 
Flaistocaaa glaca of kac la l dapoalta osacla ia 
by aaotkac *3 faa t of tka sasa, asad aa 
b a c k f i l l foe tka aasta storage t e a l s . 
Sanaatk t k a Flaiatocasa aadiaaata aca * • f a a t 
of tba a lddla s a l t of tka Fl ioeaaa-aa* 
I l S f o l d Foraat loB. la tka 2«1-SI acaa, t k i a 
co is ia ts o f coacaa to aadisa saad s l t k soaa 
a i l t aad pabblaa. Tba aapac aad loaac a a i t a 
of tba l i a a o l d aca a l a l i a baaaatk 211-BI , 
Bedrock i s tka Colaabia I I f a r Baaalt Oroap 
t l i ocaaa -F l iocoaa l , akick coatacta tka 
Elsaold aacoafocaably a t as a laaat loa of 370 
faat aboaa aaa l a a a l . Tka aatac tabla I l e a 
s l t k l a tka l i aao ld Porastioa s t *03 f a a t 
abosa aaa l a a a l , 211 faa t bale* tka baaa o f 
tka taak* . (MC*) 

Taa oaolofic cross-aact loa* aca lacladad i * t k a 
capoct as • fpacata p ia tas . 

Calelsa Cacboaat* Coataat; see l * S l ta 
Oiat r lbat lOBi Stcatiocapblc f l i t Tbicksaaa; 
Oaptk t o tatac Tabl* 

TiaXS; OlOtOOIC POOBITIOIS; SIOLOOIC I I F F I M : 
OfOtOCIC S T I I T I ; SOILS; StCI I ITTS; OISFOSIl 
SITE; ORO0I0 I 1 T I I ; f l T H TtlLE; I1SILTS; I0CXS; 
IOSIO05 I 0 C M ; SIOIBEfTIIT I0CES; B1FS; FIR.0 
ST00HS 



oisrcsii SITE 
<1«0> 

< 1 H > 
P a r t y a a a . • • • . . • - ! - a b a s l a r . aad a . » . l o b a r s , 
l o s l l u » S c i M t i f i c Laboratory , Los a l a a o s . 
•a. 
C a a l o a i c B a s c r i p t l c a o f Carat fcoa Rolas p-3 
a a - 1 tbroaak r -3 BM-5, I r a a c , T M k l i c i l araa 
SB. 

l l - 7 3 0 1 - B S ; 13 pp. | i r » » , Bay) 

r l v a h o r i z o n t a l k o l a s vara coraa baaaatk p i t 
3 naar t k a ( o a t b a a s t adaa at i l a s i t t 4*1 Baay 
a t kraa C. Coras vara obtaina*. a t a a p t h s 
r a a a i a a f roa 0 t o 7 . 2 a baaaatk tha p i t . f roa 
t * o a a i t s of a r f c y o l i t a t a f f . P i v * 
h o r i z o n t a l k o l a s vara car<4 banaatk P i t 3 
aaar tka s o a t k a a s t *ifm o f B a s i t a d a l Boof a t 
araa C. Tha p i t , f i l i a l aad covarad by H M , 
c o n t a i n s s o l i i r a d i o a c t l v a v a s t a s . Tka k o l a s 
a«ra coraa t o o t t a i n s a a p k t s of tka t a f f 
a a d a c l y i a a t k a f i t t o d a t a r a i n s i f t b « r * kaa 
baaa any a i a r a t i c n o f r a d i o a a c l i d a s by 
i n f i l t r a t i o n o f aa tar i n t k a p a s t 10 j r . Tka 
l i « « k o l a s <ara c o l l a r * * i s Halt l b or t k a 
Tskiraoa Banbar of tka B a r d a l i a r Taf f ; t k r a * 
o f t k a k o l a s p laaoad dovavard i n t o Unit 2 a . 
T k i s r s p c r t d a s c r i b a s t k a rock B a i t s 
p * a a t r a t * 4 by c o r a k o l a s and t k a J o i n t 
c h a r a c t e r i s t i c s obsarvad . Tka l o c a t i o n s of 
c o r a s a a p l a s s e l e c t e d f o r a n a l y s i s ara 
r a l s t a d t o t k a f l o o r o f t k a p i t . Cora 
r e c o v e r y froa t h e f i v e k o l a s ranged froa S 2 t 
t o 7 S I , a i t k J o i n t f r e q a a a c i e s raaaiaa, ( r o a 
0 . 9 t o 1 .7 n o f c o r a r e c o v e r e d . Tka l a r a e s t 
p e r c e n t a g e a f t k a j o i n t s H i t f i l l a d cr 
p l a t a d a i t k broan c l a y . Tka r e a a l n d a r vara 
opaa o i t k j o i n t f a c a s s l & c h t l y vea tkered or 
p l a t a d a i t k c a l i c k a . J o i n t o r i e n t a t i o n s on 
tka aasa aad i a tka p i t i t d i c a t a tknt tka 
j o i n t s forned a s t k a a s k f l o v s c o o l a d . (Pari 

C0»IS; PITS; BISTES, SOLID; fOktH0J.ES; SbRPLES: 
1SPP5; BITER; EIDIOBOCLIDE HIGRHTIOB; tOCIS; 
JCIBTS: icca jircaaaics; CUT:; C»LICRE: 
ISIPVMS-, SITE SORBEILUBCE 

<in> 
l o e t s o e . I . e . , B a t t a l i a - P a c i f i c Eor tbves t 
l a t o r a t o r i e z , B i e k l a n d , I t . 
I Bev le* of S t a d i a s an S o i l - B a s t e r e l a t i o n s h i p s 
oa tba Ranford ( e n e r v a t i o n f r o a ' « • • t o 19«7. 

•BBL-lntB; 5» p p . ( i « 1 3 . Hatch) 

Large v o l e s e s o f a a s t a l i e a l d s vara d i s p o s e d 
o f in the s a d i n a n t n on tka Banford 
R e s e r v a t i o n dar ing tba a o i a than tvanty yaara 
o f o p a r a t i o n . Tka l o v - l a a a l v a s t e u , 5 i 
1D( t -5 ) t o 100 a c / l , vara p lacad ia 
aaderacoead a t r a c t a r a s { c r i b s ) t o p e r c o l a t e 
t k r o a 9 h tka s e d i e a t t . Tba n i g k - l e v e l 
( 9 c o a t a t tkan ISO » c / l ) vara atorad in 
andergrsaad t a n k s . Tka s a d t B e n t s in t h * 
Ranford araa ara t h i c k g l a c l o f l s v i a t i l e , t h i n 
• P a l o a a s S o i l " aad tka I l n g o M P o r n a t i o n . 
Tka c l a y i n t k a s a s s d i a a a t s c o n t a i n e d 
e o s t e o r i l l o a l t e , c h l o r i t e , and a l c a . Tba 
c l a y f r«a tha B i n g o l l e l s e bad a f r a c t i o n o f 
k a o l i n i t a . Tkraa l o n a a o t d i s p o s a l vara 
d a l i n a a t a d ; tba vadoaa l o t a a* va 20 f e a t 
daptb ( m a e t a r a t e d ) ; t b a tadosa zona balov 20 
f a s t ( l o s e r vadoaa zor .e ) ; and t k a aataratad 
zona . Tha l o v e r n d o s a zona van tba aoat 
d e s i r a b l e f o r v a s t s d i s p o s a l baeaaa* o f 
n l n i a a l ckaaca of o r g a n l s a c o n t a c t . Tb* 
sacond aost d a a l r a b l a zona vaa tba » t a n tar 
zona, l a d i o n n c l i d a s n o r n a l l y found In tba 
vaata vara Sr 9 0 , Cs I I 7 , P a , Co 60 , | g l o t , 
t r a n a l t i e a a a t a l s , rara a a r t k n , and K 1. rot 

a o s t of t k a s t s d y t k * a a r i a a s p a r s i s s i b l a 
c o n c e n t r a t i o n (ECP) of Sr no vaa c o a a i d a r v d 
t o ba tka U n i t i n g t a c t c r . s i a c a tka l o v a r 
vados* zona i s vkara aoa t ot tka i o a e - l i v e d 
r e d i o a a c l i a e s ara s t o r e d , a l a r a a r a s a a r c k 
a f f o r t a t Raaford k a s baaa davotad t o 
s t s a y i t g r a d i a a a c l l d a r a t a a t i o a . Tba t k r a a 
c a t e g o r i e s of rasaarck a r a : II a t t a i n a a z i a a s 
r e t e n t i o n o f r a d i o a c t i v a v a s t a s ; 21 p r e d i c t 
breakthroegh o f r a d i o a c t i v e v a s t a s i n t o t k a 
g r e a h d v e t e r ; and 3) a v a l a a t a p o s s i b l e r a a o v a l 
a a c b a a i s a s af p c e v l o a s l y sorbad 
r a d i o n a c l i d a s . Vnder a a z i a a a r a t a a t i o n i o a 
ezebange ( p a r t i c a l a r l y v i t k c l a y s ) , 
p r e c i p i t a t i o n ( r a t * e a r t h s ' aad t r a n s i t i o n 
a a t a l s * h y d r o x i d e s ) and r a p l a c a a a n t are 
c o n s i d e r e d , a l s o azpar i a a B t a l aatkods f o r 
s o r p t i o n s a a s a r a n a s t ara d i s c a a s a d . 
P r e d i c t i o n of breaktkroegk i s c o n s i d a c a d 
a a p i r i c a l l y a s v a i l a s t h e o r e t i c a l l y . 
P o s s i b l a r a a o v a l a a c k a n i s a s a r a l e a c k i a g , 
d i f f u s i o n and p * t t i c e l e t * t r n a s p o r t . f o e t b * 
s a t a r a t a d zona tba i n c r a a s a i n v a t a r t a b l a 
a l a v a t i o a and a t t a n d a n t c k a a g e s i a tna f l o * 
s y s t e a , i a t t o d a c t i o n of rafti<>activ*> 
c o n t a a i n a t i o a i n t o tka g r o e a d v a t e r , and 
i t t t r o d a c t i o n of a o n r a d i c a c t i v * c o n t a a i n a n t s 
a c e con-.1'larad. Soe* c o a s i d * r a t i o a i s -jiven 
t o t h * a p r a r vadosa zona . (aOV) 

R 1; Sr 90: C s 117; Co € 0 ; Pa; »« 11^ 

tBSOIPTIOa; AL^OTIOR; U.PRt PIITICL'S; t R I U L S ; 
t a l O » S ; I O O I T E J S , COarlBZD; »T17SPRE»S; BET» 
PaSTICLES; BRElITKEOrcB 01:TBie0TI0a; CtTIOBS; 
CORPTTEB P S O C E I B S ; coaTiinREBT: S E c a i T i v i a t T r o a ; 
M s p a s a t S I T E : r s o a t n a s ; f i a i o s T mts-. c rooao 
»»TE>; PlIBtOtOCI; H S l t J T I C a ; IOB EICRUGE 
C » P » C I T T ; raor-iaiTE; L>BOF>TOJI S T U D I E S ; 
LIkCRlBC; LITHOLCrtl; BHIBCR PERMISSIBLE 
COBCEBT*«7ro»; BO0ELS, RkTBEBITTCaL; 
TO«TR0RILL0BI7'; pB; PPEDICTIOJS; B lLf -L irE , 
R1DI0LOGIC1L; aiBE E»PTR5: JETM'IOV POaDS; 
(ITERS; SCOIREBTS; CLITSr !0Sr>CE C0rr»a l»»TI0»; 
T»»irS; TR»u«r"IC»l STHJISS; 7aS»TOT«rED 10»E; 
BAST! DISPOSiL; BIST! 5TO»«5f; B»ST» »«T»« 
3ESEPTOIPS; HaSTCS, BICB-L!»tt ; «»ST»S, 
IBTEBRE3!iirE-i;fEL; BDSTES, Lt'jatO: BtSTES, 
LOB-LETEL; B»STES, RiDIOlCIIfE; »«5TES. 
TP1BS0RBBIC: «»T!P TJBLE; tE.;ET»TIOB 

B o a t s o n , P . C . , B.R. ° t i c « , D .J . ^fv^n, an4 K.R. 
teckt, RockvaU Ranfot l a p ^ r ^ t i o n s . Earth 
S c i a n c a s Gtoap, l l c h U n . i , • « . 

Biilk-Lav^I B a s t a Laakaaa f t o n tba 2 « l - T - 1 0 * Tank 
• t Banford. 

IRO-ST-ia; 2a"* pp. I11"">, Pabcairy) 

Tka h i s t o r y , s t a t u * , f a t a 4a4 iapact of t h a 
a .3a I 10(E»S) l i t a t ( 1 1 * , 0 0 ] f i l l 
[ a d i o a e t i v a vaata tank laak f c o a t h * 
2*!~T-ffl6 tank bav* bavn a t v j i a ' l s i n e * i t a 
d i*cov*cy i n 19'') . T b i i laak eonta inad 
a p p r o z l a a t a l y i * , 0 0 0 CI of Sc 10, « J , 0 0 0 r i 
o f Cs 137, and a Ct of (a 234 and Pa 2»0; in 
a d d i t i o n , tba laak c o o t a i n a d a p p r o v i a a t * l y 
2 7 0 , 0 0 0 Ci of r a d i o n a c l ida* v i t k b a l f - U « a s 
o f l * s » than t h e * * yaara (141 of vbleh vara 
t n 1 4 M , T k a s , t h i n l eak vaa t h r l a r a e n t 
s i n a l a a c c i d a n t a l c a l a a t a In t k * kEC'n 
o p a c a t i o n a l h i a t o c y . >• o f 1<>7n, m * 1 a a i a u a 
daptk of t h * 1 - o C i / l t t * c *a 104 c o n c e n t r a t i o n 
v a i found t o ba 11 s a t a c a (10B ( » • ' ) ha lov 
t h a around s u c f a c * In i n v a l l a ; o r , 
a p p c o z l a a t a l y a l l of t h a v a c t i c a l ^ i a t a n c * 
f coa tha h o t t o a of tha tank t o i roond v a t a r . 
In othac v a l l a , th* v e r t i c a l aovaaant doas 
not axcaM 29 aatxen (11 f aa t ) , Th* a a i i a u a 
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DISPOSAL SIT* 

<I«B> COST. 
h o r i z o n t a l e x t e n t o f t h e * - * C i / l i t * r Pa 1M 
c e n c e a t r e t i o B was foead t c be a p p r o x i m a t e l y 
23 t t t t t s f*5 f e e t ) or abcat e « e . i v a l e a t t o 
t h e U m t * [ of t h o t e a k . The c o t e e»f 
f r o n t a l soveteeat o f t k e l«ak was 
g v e l l t e t i v e l y *s t . i«ot .*4- A l a r g e p o r t i o n of 
t o o novo west o c c e r t e d i o W"*3, p r i o r t o t o o 
p e b U c a t i c a of t o o i n i t i a l s t a t w ? report by 
ABHCO. Fro*. WT3 t o 1 9 1 b , l o t o r o l aovvaeat 
o c r e r r e d i o a t l e a s t s o o e s e d i a e a t l a y e r s 
( t y p e s ) U o i l a o s i t e r i n g • • U s . f r o o 1*/»e 
ChCOO^O !*/>"», w a s t e S O V M C B t COS 1 4 BOt bO 
g e n e r a l l y d e t e c t e d do* t o t h e r a d i o d e c a y o f 
a o b i l e Be 10* ( h a l f - l i f e > 1 y e a r ) , a l t h o u g h 
s o e * e o v e s e a t v a d o e b t e d l y o c c u r r e d . E o e e v e r , 
l o t o r o l eoeeaeat vox d e t e c t e d l a t h r o * w e l l s 
soar t o o ^ r i i t t e : of t h e l eak f r o a l*"" t o 
i « 7 a . This oovoooot probably r e s u l t e d froo 
the a d d i t i o e of e a t e r t o t a o s y s t e * dov« a 
• o i l c a s i n g dar ing aa « n e » e l c i i a a t i c e v e n t 
dar ing t k e w i n t e r o f 1977-1«78 . Tbo above 
g e n e r a l f a t t e n o f was te noveseat i s a b o s t 
• b a t woald b o expec ted by aa i a f t i t r a t i o n o f 
a p u l s e of o a t o r i a t o a s e l l or s o d i s * at 
s y s t e s . i b i s g e n e r a l l y c c a s i s t s of aa 
i a t t i a l r a c i d • o v e a e a t ! o U o w 4 by aa 
v x p o n e a t l e l docroaso v i t b t i a v . C a l c u l a t i o n s 
oa vadose x o s e a o i s t a r o and w e t t i n g f r o c t a l 
e o w e s e n t s were foead t o be c s s o a t i a l l y in 
q u a l i t a t i v e agrees*** i a t h e i r a s s e s s e d lack 
of aoveeent of any v a s t * above c o a c o a t r a t i o a 
g - s i d e l i a e s t o the Saaford ground water . 
Thus, d a r i n g tke haxardos* l i f o t i o o of tke 
f i s s i o n c c o d e c t s , t h e r e u i l l U k o l y b« no 
a s o a a t o t r a d i o a c t i v i t y c a t o r t k o Baaford 
ground water- T h e r e f o r e , tkora a p p e a r s t a be 
no> i e p e c t o f tk« l e a k on tko C o l o o b i a * l # e r 
( the n e a t e s t point of o a c c a t r o l l o d a c c e s s ) . 
The 2 a l - T - l O * taak leak s t u d i e s conducted ap 
t o the p r e s e n t t i a « o f f e r a s u f f i c i e n t b a s i s 
of unders tanding o f tko 1?7J l o a k . Thus , 
e f f o r t s w i l l go f roa aa a c t i v e s t o d y sad 
s o n i t o r i a g *od# t o a s o n i ' i r i n g node, 
e x c l u s i v e l y , s i n c e ungrovted v e i l s caa o f f e r 
4 p*tb t o deeper s e d i a e a t i o f unexpected 
s o u r c e s of w a t e r , a l l ong looted w e l l s io t i e 
r taak fara bate b e e t grouted and any aev 
• e l l s d r i l l e d ir t h e T lark Cars w i l l bo 
j r o i t e d as soon a s tke d r i l l i n g i s c o n p l e t e d . 
T o - » e l l s c i n t i l l a t i o n p r o t e t o t a l gaaa* 
a c A i i were t « « as saor a s t k a s e v e i l s were 
•iroated tc prov ide a b a s i c for o a - g o i n g 
•onie>r in<) . I l l T tiafc fara dry v e i l s v i l l 
f i a t i n i < * to be t o a i t ^ r e d at l e ^ s t <|«arterly 
tot t h e f c r e s e v a t l e f a t a r c . ( \ o t h | (Lr«| 

Ru I;16 

kCCrOBVTS; TIMS; L?&ffS; B I S l ' S . tlQtirO; «»STeS, 
• • : n j i c r i f r ; P k a r o i i i c i t a f " t c s i T t o v ; no i iTOi tvC; 
TIFI-TPATIOI: SOILS; SEOIJIEHIS; . A7SP TAPLE; 
TIBOr.E X-IWf; 1PLL3; TTZl$ STOOtK; CISPQSAL 
SITf; WkStt prSPOSIt; «*?Tf 5T^AACJf 

Savannah V i»#r La^oratory, A ik en, s c . 

Savannah * t»*r Laboratorr Qavrter ly repor t* 
**%t0 Man«*)eaer.t, JulT-S#pt#«ber„ 197?. 

e»sT-7S-t2S-} ; ao pp. fi*7sy 

The raport p r o v i d e s current i n f o r o a t i o n on 
the Savannah Vlter Labc r a tor f dovoiopaont 
p c o n c t a s far th« aamaaaaeft of tadvaatAR 
pro-*t<ed tty <he Savannah f i v e r P l a n t . 
S e c t i o n s on lo f iq - t ere vaa to •ana^oaont and 
i n t e r i a ian»o*a*nt of p l a r t v a s t o e o a p r i s a 
tl .e r e p o r t , i t t h i a the l e n g - t e r v aanadoaaat 
t a c t i o n , a o l i d trt auranle waste procosslA<i 

aad s i o c a o , * , a f f e c t s of a o a t i a q c o a c c o t * 
e a s t * tor a* d a r i a 9 c o r i a f aad s toraoe . aad 
o f f o c t of l i s ear flaw v e l o c i t y 00 r e a o v a l o f 
Cs t37 by " O a o l i t v - c o s i s are d i s c c s s o d . Tbo 
i a t e r i a a a a a g e s o a t o f p l a a t waste s o c t i o a 
c o n s i d e r s o a s t e taak c o r r o s i o a , r e t e a t i o a o f 
o r o a a i c - c o o p l e z e d p l a t o a l o o i a s o i l , 
a e t a l l a r y i c a l a s p e c t s of c l o a r a i a a a a a a l i o f 
w a s t * s t o r a g e t a s k s * p r e c i s e a s s a y of high 
a c t i v i t y s b i p a o a t s of s o l i d wastes* aad 
f i x a t i o n o f c o s i s a by s c i l s . T o p i c s 
a b s t r a c t e d s e p a r a t e l y t » : e f f e c t of l i n e a r 
f i r * v e l o c i t y oa r e o o v a l o f c s Ml by 
• D a o l i t e - r o s i n , r a t e a t l o a of 
or« ;aa ic -coap lex*d p l a t o t i o o i a s o i l , and 
f i s a t i o o o f c o s i a a by s a l s . f»OV) 

so imar . cGvcams; cost&nei HTTAISTT; 
COrTABIBATIOB; DBCOBTASIIAUtV; DISPOSAL SITS; 
PISSIO* P10D0CTS; CHO0B3 H T M ; LABOIATOFT 
STVPIES; aot lTOIlwS; H I AT 10 • ; rOCL 
9 S n a c * S S I S S ; SOILS; TANS; BASTE STORAGE; 
BASTES, BIGH-LEVEL; BASTES, L10*10; BASTES, 
U>B-LEVEt; BASTES, SOLID; BASTES, BADIOACTITE; 
BASTES, TIAIS09ABIC 

<200> 
S c k a a l i , B.L. 

Operat ing P r a c t i c e s , E x p e r i e n c e s , aad Prob leas 
4 t t b e N a t i o n a l f e a c t o r T e s t i n g S t a t i o n . 

Groand D i s p o s a l of R a d i o a c t i v e B a s t e s , B . J , 
Xaaf aan ( ? d . | , Proceed t a g s o f a C o n f e r e n c e , 
B e r k e l e y , CA, Auoast 2 5 - 2 7 , i « 5 9 . U n i v e r s i t y o f 
C a l i f o r n i a , B e r k e l e y , CA, I P P - 1 7 - 3 3 ) , 168 
p p . ( l « 6 l , Joly> 

Tke o p e r a t i n g p r a c t i c e s a t tke l a t l o n a l 
Beactor T e s t i n o S t a t i o n (HPTS| a r e o a t l i n e d . 
BITS i s a n d e r l a i a by b a s a l t of recant 
g e o l o g i c a g e vhick i s covered t y sod iaent i : 
vary ing f r o s a few i n c h e s t o 100 f t in 
t h i c k n e s s . The s o i l i s a s i l t loan and tke 
s a b s o i l c o n s i s t s of g r a v e l and sand. Ground 
water o c c u r s at d e p t h s ranging froa 200 to 
s)Ofl f t below the s u r f a c e and the g r a d i e n t i s 
about *> f t / a i . I i g e n e r a l waste d i s p o s a l a t 
BRTS f o l l o w s the p h i l o s o p h y of conf inement 
and d i s p e r s a l . D i s p o s a l by d i s p e r s a l i s 
a c c o a p l i s h e d by d i s c h a r g i n g tke waste 
d i r e c t l y t o the water t a b l e , vhereas 
c o n f i n e a e n t i s r e t e n t i o n t y the s o i l s and 
r e g o l l t h . f a r i n g 195* aboat 659 a i l l i o n 
g a l l o n s of water wtre d i s c h a r g e d o f which 7 0 * 
was to the irotfvd v a l e t through a v a i l at t h e 
Idaho C h e a i e a l p r o c e s s i n g P l a n t . The 
r a d i o n u c l i d e s put i a t o * l groundwater * * i e X 
t i l , Zr « 5 , At <)5, and Ce I M . A v e i l s y s t e s 
for a o n i t o r i a g the e f f e c t s of l i g a i d 
d i s c h a r g e t o tke groand water aas d r i l l e d . 
I t was toon J that the e a t e r aoves th.-oogh t h e 
s t r u c t u r a l v o i d s in t h e b a s a l t and not 
through the i n t e r b e d s of t h e s o i l . A s p e c i a l 
t e s t was run us ing f l u o r e s c e i n d y e . t t 
shoved the avvrage ground water v e l o c i t y i f 23 
f t / d a y ia t h e b a s a l t , tt a l s o provided « 
b a s i s for r e c o n s i d e r i n g t b o r e l i a b i l i t y of 
u s i n g 35D f t / d a y for r a d i o n u c l i d e t r a v e l . 

Depth t o water T a b l e ; H y d r a u l i c Gradient ; V t s t e 
T o l a s e 

I 131; Zr 95; »b «5; Ct 1M, Sr 90; Pr lab 

BASALTS; C01TARIIATI0B; COBTAliRERT; OfSPOSAL 
SITE; PLOORESCeiV; C«0bMb I A T » ; HTOE00TIA flXCS; 
HTDIOLOCT; VOBITOftBO; AAOIOHOCLtPE IXOPATIOa; 
SOILS; LOAR; BASTE DISPOSAL; wA;T« »0LU1t; 
HASTES, LIOOID; HASTS&, LOI-LffEL', BELLS 
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<201> 
Sisak. kV, aad J .J . farska l l . s m i u k State 
Colleeo, Biology Bepertaent, S « n i » t . CI: 
Iteoaae Batloeal Laboratory, laa io loalcal aai 
levlroaaeatel leeeecck n lv l s l oa , kcaoaae, I I . 

I PreUaleery I m u M l t of flatoalae 23*, 2 no 
Coacaatcatloaa la a Sttaaa aaac arfoaee Mtioaal 
Laboratory. 

laalta rafales 32(31:1*S-lM.(l«Tr. aarck) 

Savel l l crack at tke Irgoaae Batioaal 
Laboratory fa i l ) a i ased t o invest igate taa 
bekavlot of Pa 23* la a atraaa eevlronaaet. 
a l l iattodacas radioactive aaatos iato taa 
stcaaa tkroaok taa seaaae pleat , reaeerck 
reactors , CO i a . cyclotron, feel (abrlcatloa 
f a c i l i t y , aad several otker researck ralatad 
a c t i v i t i e s . Tke aaaaat of e t f laeat la O.TT 
a i l l l o a ee l /day, aat tka otaak floa ia S.I 
a i l l i o a gel /day. task vetet saaple* aaca 
takaa devastreaa a»4 epatreaa of tka 
disckares po lat . Saapla* of tka e lgee , 
Isopods. aad fish aa aa l l a s sadisaatf aaca 
a l so takaa oa botk sldea cX taa disckares 
poiat . Taa f i l terable so l ids ftos tka 
< [ ( l « t t aatat contained. •»«. of va 2)«. ia 
coatrast to 311 froa tka i p i t n n eater 
saapla. Tka afflaaat satcr contained taica 
aa aaek aaspeaded aattac IIS.* ae/1) a* tka 
epatreea n t e c (7.71) aad tka i o m t c t i t 
sediaeat ked a klo.kec Pa 339 ceaceatrntloa. 
Tka doanstreaa flak kad a klaker Pa 23* 
ac t iv i ty ia tka e . I . tracts tkaa ia tka 
oi .Ua. Pletcniaa ac t iv i ty i a tka iasact 
saapla »«» Ta.0 plai or a la as 27.0 fCi/kg vet 
• e l g k t . Tka daaasttaaa platoaiaa l e v e l s ia 
tka akola aatac aaca sack kiaber tkaa tkosa 
reported ia cala tad stadias . Ipparently, Pa 
23* i - pt iaaci ly scaveaoed by algae 
dovaatreae. Boaever food-ckain 
diacciaiaatioa against Pa 239 coald aot ba 
demonstrated. f»DT> 

•asta Tolaae; f i ver Plov Bate 

Pa 234 

BIOTt; BIOSPBEBt; Clcr^S; COBTIRIEITIOB: 
CtSPOSkl SITI; PltLS STOBIIS; TIM; BOPITOIilS; 
FtOTOBIOl; SIOIBEHS: PISTES, 110010; PISTES, 
SIDIOICTITE; IITII; PISTE VOID HE 

<202> 
Ssailoa, X., I . Diefenbacaec, t . (ortkaes, and 
I . Ccapar, Saaallackaft fac lerBforsckang abH, 
l»rl~reke. Careen Padacal terabl ic . 

f ed io lys i s aad Teecoratece Elfacts ia Casa of 
Oedergroend Sto.age of Blteeen. 
• NI-2329; 15 pp.(1976, Hay) 

Tkis stady attaspta to define l i a i t s to taa 
s p s c i f i c ac t iv i ty of kltsf ia lzed vastes 
atocad ia tka prototype 1C, 000 et a Mae Tt 
cavity vkiek v i l l avoid bvlldsp of 
coabaetit le radiolytic geeea aad overheating 
of tba aaatas dating storage, nalleoe 
adalsaibla taapacataca sat sat at 70 C, tka 
aoftening poiat of bltaaat nsipaalt 1!. 
Calcslatioas aca presented shoving tkat foe 
fiaaioa irodsct ages of 0.5, 1, aad 2 yrs. 
H a l t valaes foe apacif ic activity ata 0 .* , 
0.»5, aad 0.35 Cl /1 , learning instaatanaoaa 
f i l l i n g of tka storage cavity, or 0.7, 0.(5 
and 0.3 Ci/1, <lasatug step-by-step f i l l i n g . 
Calcalatioaa of eoabostible gas evolatlon, 
aaialy R2, ansae* <)aa evol«tlo<\ of a volt and 
f i l l i n g of tka cavity ait* l u l l at a rate of 

500 ca a/yt ovac 5 aad M yc eeciods. 
SpacKic ac t iv i ty H a l t a fac a 2*« f 11 lad 
cavity ara 0,7a. B-aJ, aad 0.2* Ci/1 foe 
•asta aged 0 .5 , 1 . aad 2 ye s , caapactivaly; 
tba H a l t valaaa of absorbad dosa a a t i l t o t a l 
dacay foe tka aaaa vasta l i ] . t I 10(l>7| 
cada. l a a c i f i c a c t i v i t y H a l t s (ox a SO* 
f i l l a d cavi ty ara 0 .2*. 0 .1* . aad 0.09 Cl / l 
Ear easta aged 0 .5 , 1, aad 2 yes , 
respect ive ly; taa H a l t valaa of absorbad 
total doaa a a t l l t o t a l dacay i s • .« x 10(B*C| 
cads. Safa disposal of sastas al tk 
ac t l v l t i aa ap to 1 Ci/1 caa ba fac i l i t a t ed by 
vaat i lat loa oc latrodactiaa of a covar gas, 
by tba coaatxactioa of t a l l , aaccov cav i t ia s 
for aaiiaaa kaat dispacaal. storage la aadia 
• i tk kiofc tkoraal caadact iv l t ias . oc by 
iatac la storaaa of aastas bafoca pacaaaaat 
disposal . |l>ni 

•tDIOLTSIS: ClSES; ITDtOCEl; 0IC1IIC COaPOOISS: 
i n i l H S ; SISTCS. llDIOtCTItt; STOUSE, 
GEOLOCIC: tllOIETIOL STOOItS; SILT DEPOSITS: 
m t UZIIDS: SPIT soaices; PISTES, SOLIO 

<203> 
Spitsya, v . I . , • - « . piaaaov. V.D. Salakova, 
Laoatlckak, I . s . Eokoria, P.P. Tadia. aad a.«. 
lakav, rsst I toa ic Eaacay stata coaait taa, 
Roscsv, OSSI. 
rosndatiosal Pcacaqaisitas aad Pcactic* foe 
Osine Daap fatac-Baacia9 Bcciloas for Disposal 
of Llqaid tadioactiva Pastas. 

IIE1-CI-36/3S5: laclaac Poaac aad i t s raal 
Cycla, Pcocaadiafs of aa Ictacaatlonal 
Coafacaaca, Salxbara, l a s t c ia , nay 2-11 , 1977. 
Intacaatioaal Itoaic Enaray loaocy, Vienna, (pp. 
1-27).(1*77) 

A 9aaaral discaasioa i s 
aatbods and rat ioaal of 
^aolooic foiaatioas, 
placing radvastas in ao 
aaat ba se t aad adfcered 
dots aot reack tka bios 
as lov aroaadaatar floa 
atn«talogtc integrity a 
lesaacck io treating ki 
geologic disposal incla 
• itk >eakly acid so la t i 
transit ion tone nataean 
•aatas and latcodacing 
agents ibto tba vasta* 
•aatas . I test acaa la 
s u i t a b i l i t y . (>0V) 

preseated on tke 
staring aastas in 

baa iajact iag or 
ck foraations cr i t er ia 

to so tke radaaete 
pkaca. Ccitecia sack 
, stcactoral aad 
re coaaidered. 
ok-laval vasta for 
das vaskiaq tke kola 
cna and creating a 

tka strataa and 
additional coaplesing 
than regulating tba 
described for s i t e 

IQOIPEtS, COprifCD; COntltlt*: COfTllIPIIMT: 
DISPOSII SITE; SEOIOGIC ron.rioas: SEOLOST: 
r.tOOSD a iTEt; BTDI0L0CT; PlfTHODS: IIDiaanCLIDE 
nistiTioa; tiSTi-aocr UTEaicTioas; PISTE 
OtSPOSll; MSTE STOIIrtE; i»-IES, (ItR-LtTEi: 
aiSTES, IITtaaEDIITP.-LETEl; IISTtS, l.O«-LE»tL 

<20*> 
Staples, B.I. e .S . Porniak, and CL. Bade. 

Properties of Radioactive Calcine letrievad froa 
the Second Calcined solid* storage Fac i l i ty at 
tdeko Che i l e a l Processing Plant. 

tCP-liai; 55 pp. (1979, natcn) 

Tka chealcal and physical properties of 
radioactive alueiea and l irconia ca lc ine 
saaples ratriared froa the atoraga bins at 

http://oi.Ua


<2M> 

9ISP0SIL SITE 

<20s> COST. 
tke Hake Cheileal processing H a e t (TCPP) 
i « r i Beasered. The data aor« coepared eitk 
properties of saeple* takaa dariag 
ca lc laat iea of nonradioactive c a l e i a * . The 
ca lc iae i s representative of tke teo u j o i 
types of high-level n i t t stored at ICPP: 
alaaiaaa alloy (aal M s t t i aad zircoaisa 
al loy f ee l east.es. Cheavca.1 properties 
aeasnred iaclade caaaical coaposit ioa, 
c rys ta l l i ae strectare. end radlocheeical 
coaposit ica. The physical properties 
MBs«re4 aad reported iaclwde deas i ty , s ize 
di r ibs t i ; - re lat ive a t t r i t i o n , s o l e b l l i t y 
i t '1 BB03. tkecaal s t a b i l i t y aad f l o . 
character i s t i c s . The caaaical aa4 physical 
properties of the retrieved caXciaa after the 
to-12 years or storage arc very s i a i l e r to 
freshly prepared s ioa latef calc iae . The 
t e s e l t s of t h i s test ing proarae iadicata that 
tb« saarle bias cea ba eattied paeaeatically. 
Oath) (B»P) 

Doaxitr; Flo* sate 

sr «0; Co «0; cs 13»: Cs 1ST; Ea 15B; En 155; Sb 
12«; Pa 23«; Pa 23»; Pa 2a0; Pa 2*1; Bp 23?: la 
2B1; 0 23»; 0 21V. 0 21&; 0 23« 

StTIIEVlBIUTT; BISTE STOSaSt; CU.CIIITIOI; 
SI9N.ES; ILLCTS; UOSTBDB; ERCOBIOs; CBEEICtL 
ffOPEETIIS; PETSICal PBOPEBTIES: BaoIDCBcRISTPT; 
CEtBICIL COBPOStTtCB; DEBSITt; USTICIE SI»»; 
CISTBI IOTIOB; JOLBCILITI: t i ! » u PBOPEITIES; 
SMOBTIBB OO; ItDtaTIOB, Gl f t t l ; BBIEIUB: 
l*tisa«a«ics 

<205> 
Seener, I.S*t nad 1.1. Tnoaas, t l l led-Genetal 
laclaat Services, l araee l l , SC. 

Description cf tl l ied-Ceneral Baclear Services 
Oa-slt* Solid las ta Storage concepts, 

Baaageseat of Loe-Level Padlcaetlve l a s t * , R.B. 
Carter, l . t . sogkiss i , and B. (aha (Eds.) , 
Ptoc«.tdlags cf a Sysposlaa, l t lanta , St , Bay 
2J-27, 1*77. Petgeaon Prese, l«» Tork, BT, Ch. 
1, (pp. »7»-ta» | , 12i« pp. (1?7*) 

This papar prasants c r i t e r i a aad coaceptasl 
desigse for intaria stomas of so l id 
radioactive aastes at tha Bartiaell, South 
Carolina, reproceaslng plant. kllled-Caaecal 
•nclear Services (»?IS! wi l l divide the 
aajorlty cf tha coataainated so l id aaste 
gene ated daring reprocessing of coaaarcial 
spent noclear f a c t o r faals Into tbraa 
tatagorlee: spent foel cladding h a l l s , 
high-level general f i o c t i i trash (BfJPT) , and 
lov- level aeneral process trash (1LGPT). Tha 
LLGPT v l l l ba stored in cargo containers 
identical to those ssed fcr road, r a i l , and 
sea transport, t s these cargo containers are 
f i l l e d , they * i l i be covered aith earth for 
protectlcn froa aataral pbesooene. The cargo 
containers " i l l be suff ic ient ly sonitored to 
a l io* detection and recovery of any 
radioaaclides bafore they reach the 
environaent. The hal ls and BIOPT wil l be 
stored In caissons aitkin separate engineered 
so i l betas. Tha caissons wil l be lined and 
capped to provide saf f ic iant protection froa 
natural pheaosena. The baras e i l l Inclade 
lapervloas clay layers at the bottoa to 
prevent the dovnvard soveaent of 
radionuclides and e l l l ba provided altk 
aafflclant eoaKoring to alio* detection aad 
recovery of radioactivity before i t reaches 
the environnent. Tha concept of s t l l l i l n g 
engineered s o i l betas aad soil-covered pads 

i s believed to provide aa optiaaa solat ioa 
for skort-tera storaee. Oaeratina and 
capi ta l co s t s east be balaaced aeaiast 
re^aireaests tor f l e i i b i l i t y aad 
re tr i eaab i l i ty dictated by tka aacertaiat ies 
of Cetera revelatory recaireaeats for 
kaBdliae; aad disposiaq cf taese typ«s of 
eas te s . Despite the accet ta ia t ies aad 
possibly short service live of these 
f a c i l i t i e s , tke desiaa sast s t i l l address 
car rant revelatory caoalreaeats related ta 
tke health aad safety of the pebl ic . It i s 
f e l t that the concepts [reseated aeei. these 
ceeeireaents eki l* eaiataiaiay costs at a 
aiaiaaa. (tath) (LIB) 

sEsicB: SToite:, (BTES:I: Btstrs, SOL:?; PUBTS. 
no. ISPBCarES^IBC; CXtBOlBC; BISTIS. BISB-LETSl: 
•1STES, LOB- lEa i l ; C O B T H ( » S ; CaSKS; SCTSS; 
C1ISSCBS; CtPPIIC; LtBEIS; CUTS; tOBITOBtK; 
STOlkCS. IBOVECPOTBB; COST P'BrPIT M t t T S l S ; 
BEISOLITIOBS: BaSTE BtBICEBEBT: BISPAS1L SITE; 
HO LIS 

<20«> 
Q.s. Departaest of Eaeroy. 
t l teraat ives for Loaq-Tera Baaaa«a*Bt of Defense 
Traasaranic Baste at the Savannah Biver Plant, 
l i k e s . Sooth carol iaa. 

ttoe/s»-BB~T»-).||e-»e, jaly) 

l i s t s aad cos t s have beea c< Ice Intel for 12 
al ternat ives for tke loaa-tera eanseMeftt of 
defense traassraaic easte BOV stored in 
trenches aad on concrete pads at the Savannah 
l iver Plant. These alternatives are: (1) 
veste i s l e f t as i s in tranches and oa pads; 
(2) a l l saste is placed ia onsite trenches; 
(3) a l l vast* i s placed in oasite trenches 
e i th improved cover; (») retrievable easte i s 
overpacxed and placed in retrievable storage 
or in a persanent disposal f a c i l i t y 
(retrieval possible only daring aa i n i t i a l 
tast ing period); (5) a l l easte exceeoing 10 
ac i /g s ac t iv i ty i s retrieved, placed in 
storage or i s a disposal f a c i l i t y : (6) 
retrievable vast* i s redaced in volaae aad 
placed in s t e e l containers in storage or in a 
disposal f a c i l i t y ; other saata i s l e f t in 
trenches; (T, ») retrievable vaste Is redaced 
in volaae, fixed in concrete ( l l t ernat ive ? ) , 
or In g lass {alternative f ) , and stored or 
disposed; other saste i t l e f t in trenches; 
(9) retrievable easte i s processed as ia (7, 
6 ) , bat the other easts I s lef t in trenches 
s i t * iapcoved cover; (10) all vaste Is 
retrieved, redacad is volaae, and placed in 
s t e e l containers for Ftcrage or disposal; 
(11, 12) a l l vaste ia retrieved, redaced ia 
volaae, fired in concrete (Alternative 11), 
or in concrete aad glass (alternative 12) , 
aad stored or disposed. Bisks and cos t s are 
estiaated for a 110-y*at period, ebleh allows 
a 10-year period for retrieviag aad 
processing tke easte aad a 100-year period 
for surveil lance of storage or disposal 
aethods, l l s k s are also aatlaatad for an 
additional 1000 years, daring ehlch i t is 
aasaeed that i a s t i t a t l o a a l control of the 
•aate storage or disposal s i t e s has ceased, 
tadiological risks are calculated for aa 
iadlvldaal at the fence Una, and to tke 
pops latIon residing in tke aost populated 
sector e i ta ia BO ki losetors (!0 Biles) of the 
plant boandaty. In addition, occapatlonal 
eipoeore aid non-radiological fatal in Jarlas 
are est isated for the eerkers Involved in 
constracting tke f a c i l i t i e s aad retrieving 
aad processing tke sasta. tisk* to the 

http://east.es
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<ie«> COHT. 
p o p a l a t i o a t o r a l l a l t e r s a t i v e s e r e s n a i l 
coepared wltk tk* r a d i a t i c a dose f r o a n a t u r a l 
r a d i a t i o n . < k i l < tk* a s t i s a t e d k e a l t k e f f e c t s 
( t o t a l a m n ) a r * m i l coopered wi th t k e 
• • • b a r o f observed f a t a l l a n c e r s , kaoaa t k * 
12 a l t e r n a t i v e s , c o s t s vary ky a f a c t o r o f 
2 0 . f r o a 3a B i l l i o n (1«T«-l d o l l a r s t o 912 
• l i l i e s . R i s k s i n t e g r a t e d for a 1 l 0 - y * * r 
p e r i o d v a r y by a f a c t o r o f 300, f r o a a s 
M a - r a a s to 1 3 # 100 a a c - r a s s . Leas t c o s t and 
M s i a s s r i sk occar for t k a n o - a c t i o n 
a l t e r n a t i v e ( a l t e r n a t i v e 1 ) . t k * s m a l l e s t 
r i s k a c c a r s f o r a l t e r a a t i a e s i n akick a l l t k * 
s a s t * i s ( l a c e d i a t r * a c k c s or i t a k i c k t h * 
a a s t a i s cv*rp*ck*d ia a skort t i a * per iod 
and p l a c e d i a a deep g e o l c g i c d i s p o s a l 
f a c i l i t y . Tk* a s l i a a a c o s t o c c a r s f o r tk* 
a l t e r n a t i v e i s i k i c k a l l c f tke a a s t e i s 
r e t r i e v e d , f i a e d in g l a s s or c o n c r e t e , and 
d i s p o s e d of i a an o a s i t e tedrock d i s p o s a l 
f a c i l i t y . » i l k s f o r t k e longer 1100-year 
per iod v a r y by a f a c t o r o f 10. f roa 2 0 0 - 3 1 3 
H a - n u for t k e a l t e r a a t i v c s i n vkick a l l 
• a s t e i s processed ( a l t e r a t i v e s 11 and 12 | 
t o 20 .000 s a n - r e s s for t k a n o - a c t i o n 
a l t e r n a t i v e . ( l a t h i { 1 * * 1 

E x t e n s i v e t a b a l a r data are provided i a t h e t e s t . 

CCRTkMMS; »»STE STO»»G»; VCL0RI RED0CTIOR: 
cirrris: RISTES, »»OIOICTI»»; sioianr, 
ItCVeTIOIlaO: OtERHCRIlK; STCRhGE, GEOLOGIC; 
r u i T i o i ; t i T t i r i c i T i a i ; CORCRETES: D I S P O S M . 
SITE; COST 8F«»riT IRlLTSIS; »»STE RKtGEKEHT; 
» » 5 T E D i s p o s a l ; R « S T E S . I ' l i a t m c ; R t z i s o 
• I t L I S l S : RETRIE»»HllT?; RIITE PROCESSIRG: 
• I5TE TtttTRtTT; EJPOSIlt , CCClIPaTIOEsl; 
EXPOSURE, PCPOLTTICH: I K D I S T I O R E P P E C T S ; C O S T S : 
TRIRCHES; E O R U L . SHULLQR; B A S T E S , D E F U S E 

<201> 
f . S . Department of Energy. O f f i c e o f Ruclear 
a a s t e Raaegeeent , R a s h i n g t o a , DC. 

P r e s e n t ' n v i r o n a e n t of tka Idaho R a t i o n a l 
Engineer ing Laboratory ( I n c l u d i n g RBRC, s i t * l a . 
and Leahi Range) . 

CCE/ET-00M; E n v i r c i a e n t a l and Other E v a t a a t l o n s 
of A l t e r n a t i v e s f o r Long-Tera Ranageaent of 
s t o r e d IHEL Tcassaraft lc H a s t e , S e c t i o n 1 . (pp. 
3-1 - 3 - 3 M . « « Pf- ( i v T a . pafcruary) 

Tk* • • • i t e n a e n t a l s e t t i n g o f t h e a l t e r n a t i v e 
&i*po»t\ s i t e s s tud ied f o r l o n g - t e r n 
aanaqaaent of TR0 waste s t o r e d a t 1REL i s 
d*scrit>ed in t h i s s e c t i o n . The four d i s p o s a l 
s i t e s , tflRC ( p r e s e n t l o c a t i o n of the w a s t e ) . 
S i t * t o , and t h e two s i t e s in t h * l e a h i 
Range, a r e w i t h i n th* IREl b o u n d a r i e s . 
General d e s c r i p t i o n s of g e o g r a p h i c a l s e t t i n g , 
topography , c l l n a t e and a e t e o r o l o g y , g e o l o q y 
and a e l s s o l o g y , and hydrology a r e g i v e n In 
s u b s e c t i o n s . Also d i s c u s s e d ar* e c o l o g i c a l 
a s p e c t s , a r c h a e o l o g y , laad us* , p o p u l a t i o n 
c h a r a c t e r i s t i c s , and e c o n c s i c a l s e t t l r . q . 
where t h e r e are l o c a l d i f f e r e n c e s aaong the 
f o a r l c c a t x o n s with IHEL, t h * d i f f e r e n c e s a r * 
d e s c r i b e d . (RAP) 

DISPOSAL SITE; CEOCRtPHT; RAfTES, TSAHS1RAWIC; 
SITE EVAlnATIOH; TOPOGRAPH!; HETE0R0L0GT; 
CI0LOST; SEISHOLOII; RTDP01OCT; LI»0 BSE; 
•CflLkTlOlS; ECORORICS 

<208> 
R.S . Oepartaent of E n a t g y . o f f i c e of l a c l e a r 
l a s t * Ranagvaaat , ( a s k i a e t c a , DC. 

Tke l a d i o a c t i w e a a s t e Ranaoaaeat Coaples aad I t s 
o p e r a t i o n s . 

OOE/ET-Ooai; E u v i r o a a e a t a l aad o t h e r E v a l a a t i o a a 
of k l t e r a a t i v e s for Loaa-Tars Baaaeeaeat o f 
Stored I B E L T r a a s a r a s i c v a s t * * S e c t i o n a . (pp . 
a - I - a - i t i , 5 « pp . ( 1 * 7 * . fabraarv l 

Tk* R a d i o a c t i v e B a s t e RaBaaeseat Coaplex 
flfRCi was e s t a b l i s h e d ia t k e s o a t k a e s t e r a 
c o r a e r of t h * IIEL i a 1 * i ! a s a c o n t r o l l e d 
a r e a for b a r i a i o f s o l i d r a d i o a c t i v e w a s t e 
a e r e r a t e d by IRFL o p e r a t i o n s . I t e s c o a p a s s e s 
• b o a t laa a c r x s . s i n c e 1*5*. wast* 
c o e t a a i n a t e d with t r a a s a r a n i c r a d i o n u c l i d e s 
k a s b**a r * c * i v e d f r o * d e f e n s e - r e l a t e d 
a c t i v i t i e s a t t k e ! e c k y f l a t s De fease 
Prodact ion Plant and froa o t h e r o p e r a t i o n s of 
t k e a t e a i c Saergy C o a B i s s i o a aad i t s 
s a c c e s s o r a o e a c i e s . v a f t e a a t e r i a l s i a c l a d e 
l a b o r a t o r y e ^ s i p a e n t . p i o c e s s e n a i p a e c t . 
p r o t e c t i v e c l o t h i n g , B a i n t e n a n c * t o o l s , aad 
b u i l d i n g a a t e r i a l s . In t e r e s o f a c t i v i t y , 
t k e p r i a c i p a l r a d i o a e c l Ides i a the ? A Q v a s t * 
a r e ?o 2 3 * . 2 3 * . 2 » ) , 2 .1 aad 2 < 2 , and >a 
2B1. k p p r o r i a a t e l y 2,2CO,000 en f t of T in 
waste was b a r i e d in p i t s aad t r e n c h e s a t the 
nunc between l°5a and 1<10. I d d i t i o n a l l y , 
aboat ^00 ,000 cu f t o f t e t a / g a a a a waste was 
s i n g l e d w i th the b a r i e d TRO w a s t e . S i n c e 
1970, aboat 1 , 1 0 0 , 0 0 0 c a f t of T?0 has been 
r e c e i v e d and s t o r e d r e t r i e v a b l y on 
aboveground a s p h a l t pads a t t k e offtc. if 
1*8S, an a d d i t i o n a l 1 3 0 , 0 0 0 cu '.' i s e i p e c t e d 
t o be r e c e i v e d and s t o r e d . T h i s w i l l r e s u l t 
i a a t o t a l of about 2.OC0.OO0 en f t of s c o r e d 
T30 waste on t .<> pads *M aboat 2 , 0 0 0 , 0 0 0 cu 
f t of bur ied TRtl was te in the p i t s and 
t r e n c h e s . Soae o? the c o n t a i n e r s for buried 
w a s t e d e t e r i o r a t e d aad r e l e a s e d low l e v e l s of 
c o n t a a i n a t i o n i n t o the s o i l , ( tuthi (RIP) 

RISTES, SOLID; ROSTES, T5» 1S0RHIC; nLfTORIOR 
2J»; PLUTORlnR 2 39; PLITORIVR 2»0; PtOTORTOR 
2 » i ; PLITORIITR 2a2; t n E n c t o s 2 * 1 ; » » s r s VOLORE; 
S O B I A L : PITS: T S » R C R E S ; » » ; T E SrORtO!; ISPHtLT; 
SOILS; C0«T»RIR»TIOR; C0vT«IRE?S 

<20«> 
O.S. Departaent of Enccgy , O f f i c e o / R i c l e a r 
Haste Ranageaent , R a s h i n g t c n , DC, 

E f f e c t s of Current Tcansuran ic SMst* Ranageaont 
on t h e Rorkers and on the c t i b l i c . 

0OE/ST-00R1; Env ironaenta l and Other E v a l u a t i o n s 
of A l t e r n a t i v e s for Long-T«ra Ra.'ia )eaent of 
Stored IIPL T r a n a s r a n i c l a s t * , s u c t i o n 4 , (pp. 
4-1 - 1 - B ) , SR* pp. ( ' l »'" l , Rarch) 

Tke work f o r c e f o r atoraqe and d i s p o s a l 
o p e r a t i o n s a t the R a d i o a c t i v e Rant* 
nanagasent Coap le i (R8RC) ranges ( r o i i s t o 
20 p e o p l e . Radiat ion d c s l a e t r * exposure 
r e c o r d s ar* kept for each i n d i v i d u a l a t t h e 
RVHC. s i n c e th* d e a l s * t r y r e p o r t s are for 
e u B U l a t i v * e x p o s u r e , t e c a r a t a personne l 
r e c o r d s are n o t a v a i l a b l e for TR0-wast* -on ly 
o p e r a t i o n s . Health p h y s i c s a o n t t o r i n g 
i n d i c a t e s t h a t a o s t p e n o n n e l exposure 
r e s u l t s froa handl ing and d i s p o s a l o ' 
n o n ' t r a n s u r a n i r w a s t e . » a d i a t l o n dose 
r e c o r d s f t o a l^ 1 * and I ' I ' I i n d i c a t e t h a t t h * 
I n d i v i d u a l annual e x t e r n a l d o s * for o p e r a t i n g 
p e r s o n n e l ranged froa »0 area to 1"'0 a r e a . 
a p r e l i a i n a r y e s t l a a t e of vxpos' ira 4u« to 
h a n d l i n g TR0 waste i l o n a was aad* unlng ar. 
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<209> CODT. 
average radiation of 1 al/fcr at 6 f t froa 
aost of tk* coatBlaars. Ik* radiation level 
daring eaplecaaeBt wosld l» OB ta* order of I 
aP/hr. tt *aa extiuated tkat aa individual 
would receive a dosa oE 10 t o 20 sees dnriag 
a f a l l aerk week. (Itk .** weeks of operettas 
par r*ac |at the c*rr*Bt ta t* of TBO 
rece ipt ) , aa iadieidaal weald receive aa 
aaaaal dose of aboat BOO ar*a. Tat*s* 
est iaated doses ace wall I* lee ta* » » l a - M 2 « 
standard of 3000 arvw/yi. foe vholebody dos*. 
ftsriug aocaal haadliao aad storae* of TBO 
waste, there vas no identi f iable TI« 
coataaiaatioa available fcr iahaCatioa or 
ingestion. Badiatlo* e f f e c t s oa tk* pebllc 
fron BBHC operations ar* indistlngBisaable 
fcoa the *ff*cts dae t o setBrel backgroend 
radiatioa. fxkrl 

BaSTES. TMBSOBBBIC; >HSOI(tL: MSTE STOlhGE; 
BISTE DISPOSIL; BltllTIOI DOSE; EIPOSOBE, 
ocoipirio»»L: EIPOSOBE. EXTEPBBI.; EIPOSOBE, 
i t r m t L : BOHTORI*;: STIBDISDS, PEDEBIL 

<il0> 
o.S. Oepartaent of Energy, Tlt ice of Becleer 
fast* uaaageeent, Bashlagtoa, DC. 
Alternatives Involving Leawe-la-Place 
ffanageeent. 

DCE/'7-00P1; tnvircnaental and other Evaluations 
Gt Alternatives foe Lon-j-Tera Ranageeeat of 
Store* IBEL Transuranic Vast*. Section 8, (pp. 
»-1 - 1-10), 5«6 pf. (197«, lurch) 

In alternative 1, the TBO vast* would be l i f t 
in place as i s . The present covet of 
plyvood, polyvinyl sheeting, and 3 ft cf soi l 
over the waste would fie nfinteined. The 
present eovironaental surveil lance at the 
Radioactive Vast* nansges<nt Coaplex (RVBC) 
would be continued, with lapcoved procedures 
incorporated *A they are developed. The 
current sc i l xaeplfng procras at the Rise 
involves t e s t s for detecting Pa at the 
surface and at depths of i to 12 in . air 
aoni'ors are presently in t ta l l ed at several 
locations around the perlaeter of the Rune to 
dereraine airtorne concentrations of 
radionuclides. The lack cf sorface vater 
near the Rune reatricts vater saepllng 
a c t i v i t i e s to co l lect ing runoff frotj rainfall 
or ae l t i ' ano*. i l l these procadares *osl4 
be cont. .tied for 100 yr, the assvsed ainiaui 
duration of soc ie ta l control over such 
a c t i v i t i e s . I t was conservatively assueed 
that, after th* lUO-yr period, reliance would 
be placed ent ire l f on the current vaste 
confineeent systaa (containers, s o i l 
covering) for isolation froa a«n and 
protection of the environxent. In 
alternative 2, the TO a aaste would be lef t in 
place, but engineered conflneaent would b« 
added. Three cencepts v«r* stBdled aa vays 
of providing t h i s additional protection. In 
Concept 1, an additional tt-ft cover of 
coapacted c lay , plus a V t t coe*r of basalt 
riprap, would b* built o u r thai a i i s t lng 
•ouada oa Traasuranic Storage area pads. 
Concept 2 would include the clay and riprap 
cover of Concept 1 plus increased isolat ion 
provided by pr*ssur*-q(o*t Mallng of th* 
sedieents beteatb the asphalt pad. In 
Concept 3, the waste would be Issobil ized in 
place by injecting groat into the waste and 
into the sedlaest beneath the pad. Por a l l 
three concept* of taproved confinement, th* 
prasent aaintenanca and surfail lance at the 
Rise would be continued fcr too yr, as in 

aiternatiwe 1, with iaprov*4 »rec*der«s 
iacorporated as tkey axe developed. (Ser» 

B I S T I S , n u s o u r i c ; wisrr stoBaiE; B»STE 
• luc ta tr t - . BOIITOIIWC: strPLiac; SITE 
s a t t m u K e ; s o i l s : PUTPSIBB; Roaorr; 
ntCXPmTTJOB. •ETEOMUCICiL: COBTtldEll; 
CORBIBEBS; CUTS; BlSklTS: CBOniBS; •.Z9I1BBTS; 
SEU. BhTEBIItS 

<211> 
U.S. Departt of Energy, (asbiagtoa, X -

•«at«rm Bam lock Baclcar sece ic* Center St*ay, 
*iaal Beport for Pablic Coaeent. 

TID-2e«J0S-1; 5* pr . | l «18 , xoveaberl 

B*cosn*a.datio>ns for responsibil ity 
a l locat ion, description of tk* festers v*w 
York Service canter (aifSC). potential 
iapacts , aad *sti*at*d casts of options for 
tk* fetere of the Center are presented. Pros 
l«C« to W 2 afcoet t»0 n of a act ear fa*l 
•ere processed, of that aaste 3«0 at war* 
froa a EC's production reactor and 100 BT w«r* 
froa coaaercial reactor fael sappli*d BBdvr 
tk* caseload contract. The rest caa* froa 
public u t i l i t i e s . In 1«?2 tk* plant was 
shotdown to sake eodlfIcat ioas and at tkat 
t i e * new cr i t er ia were iaposed for the 
toraado and s e i s a i c ia teer i ty plant, 
txist'.ag f a c i l i t i e s at the s i t e ar* spent 
f**l receiving and storage, reprocessing 
plant, high-level l iguid aaste storage, 
VSC-lic*nsed *aste Darial groand, and B*w 
Tork state- l icensed waste bariai grosnds. 
The burial groesds tfontaia 139,000 ca f t of 
spent fee l hardware sad other solid wastes 
aad 2.a Bi l l ion cu ft of contaainatcd wastes. 
Recoaaendations provided inclede development 
of iaaobil ization technology for the 
high-level ligald wastes and *noagh funding 
be provided suck that short-tera and 
long-tars risks can be deterainvd with 
confidence .and a in ia i ied . technical options 
are decontaalnation, decoaaissioaing aad 
waste disposal; continued nuclear use of the 
s i t * ; nonnucleac use of the s i t * . Each of 
the options Is analyzed la accordance with 
tk* exist ing f a c i l i t i e s . Inst i tut ional and 
financial respons ib i l i t i e s ar* also outl ined. 
(»;.»» 

kppesdice* include the authorizing l eg i s la t ion 
tor solving the reprocessing center problen, and 
a glossary of iaportant teras . 

COST ItBEflT malTSIS: DECCAlISSIOatBC; 
OECOITkBIBlTIOB; l U t l l MUTSIS; BETBODS; 
IBROtlllZITIOB; BORIIL; BOCKtl TaCILITIIS; 
REPROCESSin; JiPETT; SPEBT MEIS; 
KCOBBEBOtTIOBS; BlSTES, BKB-LEfBL; I1STES, 
SOLID; U15TES, ilQOID 

<J12> 
fal lakog, K . t . , locksel l Banford Operntlonn, 
Richland, f t . 

Systea Design for Betrleval of Sol idif ied 
High-level Bastes at Banford. 

(1977, 

conceptually designed aa a step in the 
process toeatd deaonstrating tk* capabil ity 
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< i « > CO«T. 
t o r a t r i a w tk* p r o j a c t * d 3 6 , 0 0 0 . 0 3 0 « a l a t 
r a d i o a c t i v e s a l t caka aaa a l a a a a w a s t e s f r o * 
• a e e r a r o a a a i n n a i t a s k s a t l a a f o c a . Tmis 
f a a c t i o a e l l y c a a a l a t a . t o t a l l y r e a a t e l j 
o p e r a b l e s y s t a a c o a s i s t s c f a l a r a a a o b i l e 
v l a t f a r a c o a t a i a i a g a l l t k * t o o l s a a* 
• q e l p e a a t n e c e s s a r y t o n n w , m m , aad 
p a c t a * * waste* ( o r t r a a s f e r t » a* o a - s l t a 
p c o o t s s l a a f a c i l i t y . Seder c a r t e a t p l e a s , 
t a * c a p e h i l t y o t t b i a s y s a t * s i l l b o 
dteeaaatcataa { l i s t a l t b • o a r a a i a a c t l v * t a s t s 
i a a p r o t o t y p e t o s t f a c i l i t y , aad socaad by 
r e t r i e v i B * . a a s t a s f c o a oa« or a o r * o f t k * 
• a i f o r e aaata t a s k s . (»»th) (Rif) 

i t n i m m i n ; aasTBs. IICI-IETEL: stances; 
ICOIMERT; P l d l C I I C ; RRSTE STOUCE; RRSTI.S. 
SOLID; ItROTE P I I D U K 

<213> 
Rearea, B . O . . Oak Ridge P a t i c a a l L a b o r a t o r y . Oak 
l a t a * , T». 

Bas t* D i s p o s a l by Sha l* P r a c t e r i a g at Oak Ridge 
Rat iona l Labocatocy . 

l aaaaaaaot cf Low-Level R a d i o a c t i v e l u t t , « .R. 
C a r t e r , i . a . Rogkls: : ! , a s i I . lahn ( E d s . ) , 
Vsoceed iaqs of a Sympos ia* . I t l a m t a , GR, Ray 
2 3 - 2 7 , 1*77. Peraaaoa P r e s s , Raw York, I I , Ck. 
' . (PP. 7 , 7 - 7 2 9 ) . 121» p p . ( 1 « 7 9 ) 

T k l s pap*c d i s c « s s « s t k « c p « c a t i o o a l 
e x p e r i e n c e , ion i t o e l o g t c c k n i q a e s , aaa so*« 
e a T i c o n « « a t a l c o n s i d e r a t i o n s o f r a d i o a c t i v e 
waste d i s c o s a l by s h a l * f r a c t u r i n g a s 
p r a c t i c e d at Oak l i d o * l a t i c a a l l a b o c a t o c y 
( O l l t | . This p e c c a s s i s v i e d a t CP»L toe tkc 
p e c a a a e a t d i s p o s a l o f l o c a l l y g e n e e a t e d 
i f t t e e a e d l a t a - l a v a l w a s t e f O l s t i o a s . l a t h i s 
{ . r ece s s , the s a s t a s o l a t i a * i s a i r e d wi th a 
s o l i d s b laod o f c e a a n t aad oth*c a d d i t i v e s ; 
tka e a s s l t i n g grout i s i n j e c t e d i n t o an 
i e p e r a c s c l e s b a l * f o r a a t i c n a t a depth o f '00 
t o 1000 f t (200-300 a) - M i l b a l e * the l e v e l 
a t v h i c b groandveter i s e c c o a n t a e e d . Tk« 
s b a l * f c a c t a r i n g f a c i l i t y c o n s i s t s of t h e 
i n j e c t i o n M i l , a a*tvock o f o b s o e v a t i o a 
w e l l s f o e d e t e c B l n a t l o n ot ta« o r i e n t a t i o o o f 
the g r o a t s h e e t , a network of r o c k - c o v e r 
• o n l t o r i a g v e i l s foe v e c i l i c i t ion o f the 
c o n t i n u e d i a p e c a e a b i l i t y cf the s h a l e above 
t h e g r o o t i h e e t s , s t o r a g e tanks foe *'" was te 
s o l u t i o n , s t o c e q e b i n f o r t h e dry s c u d s a i r , 
a a l r e c , a s a e g e tank , and . I n a c t i o n poap 
and a s s o c i a t e d b i g b - p r e s s n i _ p i p i n g , a 
s tandby i n j e c t i o n pusp i s t e n t e d dae ing 
i a j e c t l o n t t o e l e a e g r o a t f r o * the i n j e c t i o n 
w*l l and other h i g h - p r e s a e r e p i p i n g in t h e 
• v e n t o f f a i l a r e of t b e l a i n i n j e c t i o n puap. 
The e r i s t i n g f a c i l i t y was b a i l t in 1 9 ( 3 ; a 
s e r i e s o f d e a o m t r a t i o n i n a c t i o n s ware aade 
i a 146a and 1 9 6 ; , a f t e r which t h e f a c i l i t y 
b a c a i e o p e r a t i o n a l , s i n e s 1966, t h e f a c i l i t y 
ha* been ased t o .•> j e c t 1.9 B i l l i o n ga l ( 9 . 6 
w l l l i o n 1) of g i ' m t c o n t a i n i n g 5 5 0 , 0 0 0 S i of 
i n t e r n e d l a t e - l e v e l w a s t e . T h i s waste I s 
a l k a l i n e laboat in ir> iaHCl) and has a 
s p e c i f i c a c t i v i t y of a p p r c i i u t a l j 1 C i / g a l 
(0 .2« C l / l ) ) , p r a d o a i n a n t l y f roa Ct 131; 
about 8 0 , 0 0 0 g a l / y r (300,COO 1/yr) i s 
produced . The a i r asad throughout c o n a l s t s 
of Port land ceaer.t ( 1 9 . 5 v t » ) , f l y ash ( 3 9 . 5 
* t ( | , a t t a p a l g i t * d r i l l i n g c l a y ( 1 5 . » i r t ) , 
c l a » ( 7 . 7 » t « ) , and a r e t a r d e r ( 0 . 0 5 v t t ) . 
The c o a t cf t h l a a l t i s a tout 10 c e n t * pee 
g a l l o n ( 2 . 6 c e n t s / 1 ) o f v a s t e and t h e l each 
r e s i s t a n c e i a c o a p s r a b l e to tha t of a good 
b o t o s l l i c a t e g l a s s . The norea l ( low rate of 
wa«t« s o l u t i o n I s about 1*0 qa l /mln (HO 

1 / a i . a i : B o r e a l a i l r a t i o i s aboe» 7 . 5 l b of 
• o l i o s par e a l l o a o f w a s t * I 0 . 9 k g / l ) ; sad 
• o r a a l « r o a t i a j j e c t i o a r a t a i a a b o « t 25a 
g a l y a l a (950 1 / a i a ) . l a i m j e c t i o a t a k e s 
• b o a t a boars t o c o * p l * « a . a f ee aaak« a f t e r 
i a j a c t i e a , tfca wal l i s opaaaa and aay f r e e 
v a t a r t h a t baa M p e c a t e d f roa tba g r o a t i s 
c o l l e c t * * aaa fad t o t h e Laboratory v a s t s 
c o l l a c t i o a s j a t e a . Tk* b l e a d - b a c k a a t a r 
• • • a l l y c a n t a t a s l e s s t b a * 0 . I I o f t k * 
i a j a c t e * r a d i o a a c l i d e x . Gaaeral a z p a r i a a c * 
w i t h t k a s i a l * I r a c t a r i a g f a c i l i t y i a 1« 
o p e r a t i n g i a j a c t i o a a baa baea g a i t * good. 
Oaly oa* i n f e c t i o n bad to be t e r a i a a t e d ( tka 
r e s a l t e f aa a t t e a p t t o « s a b l e a d e d s o i l s 
t h a t kad be** s t o r e d f o r s e v e r a l a o n t k s asd 
skowad poor Iloaebility). and o a l y oa« 
d e l a y e d (daa t o Wallace o f a packiag s * a l oa 
tk* i a j a c t l o * p a a p ) . k saw f a c i l i t y i s bairng 
p laaa*d t o a l l o w b a s d l i a g o f wast* s o l a t i o a s 
and s l e d g e s u i t k k l g k e r s p e c i f i c a c t i v i t i e s 
[ a p t o 20 C i / g a l ( $ . 3 C i / 1 ) 1. ( » • ) 

a l k a l l B l t y ; S p e c i f i c a c t i v i t y ; waste T o l a a * 

aTDIkOUC FlkCTOsIK; S l t L I S ; S E D I S E R K t lOCIS; 
IkSTES. KTEIIEDIkTE-lETEL: CEStlTS; CIO0TIIC; 
•ELLS. IIJECTIOC: SETBODS; SOIITOIUS; IISTE 
VOLOSI; SPECIFIC SEITITT; ILULIIITT: CESIOR 
137; kTTlULCITB; CUTS; CCSK; TUMI *»TE: 
CBEBICkL COflPCrtTIOl; SLODCES; BUTE DISPOSkL; 
STOB1GE, GEOLOnrC; (1STE •1I1CE9EIT; rtELD 
STUDIES 

<21«> 
9e«r*B, R.O*, J . G . Roore, aod E . I . n c D a n i e l , Oak 
kidga B a t i o a a l Labora tory , Oak n i d g e , TR 

Raste D i s p o s a l by s h a l e f r a c t a r i n g a t Oak Sid^e 
R a t i o n a l Laboratory . 

CORr-781121; S c i e n t i f i c H a s i s f o r l a c l e a r Baste 
Raaageaent , S c i e n c e 0nd«r ly i ( ig 3 a d i o a c t l v e Ras te 
Ranageaant, Vol . 1 , S . J . RcCactky ( E d . ) , e t a l . , 
P e o c e e d i n g s o£ a S y a p o s i a a , floston, 9k, Roveabec 
29-Deceaber 1 , 1 9 7 6 . p lenna P r e s s , Raw York, IT, 
(pp. 2 5 7 . 2 6 0 ) , 563 pp . (1979) 

S h a l e f r a c t a r i n g i s a p r o c e s s c u r r e n t l y be ing 
asad at t h e Oek t l d g a R a t i o n a l Laboratory foe 
t h e peesanent d i s p o s a l cf l o c a l l y genera ted 
i n t e r m e d i a t e - l e v e l r a d i o a c t i v e v a s t e 
s o l u t i o n s . In t h i s p r o c e s s , the was te i s 
• i i * d with a s o l i d s b lend of P o r t l a n d ceaent 
( the o v e c a l l b i n d e r ) , f l y ash ( to f i x 
s t e o n t l a a ) d r i l l i n g c l a y ( t o c e t a l n e i c e s s 
w a t e r ) , p o t t e r y c l a y ( t o f i t c e s i u e ) , and a 
c a t a r d e c ( t o d e l a y s e t t i n g t i l . ot tbe 
g r o a t ) . The r e s n l t i n - j grout i s then i n j e c t e d 
down a w e l l i n t o an i n p e r a e a b ' e s h a l 4 
format ion a t * depth of 200 t o 100 a (700 to 
1000 f t ) , u n d e r l a i n by a d e n s * s a n d s t o n e and 
w a l l below groandvater l e v e l s , ' h e r * I t 
hardens i n t o a *hln h o r i z o n t a l ?rout s h e e t 
s e v e r a l hundred f e e t a c r o s s . One 9 hr 
I n j e c t i o n d i s p o s e s of on* y e a r ' s a c c u a u l a t i o n 
o f waste s o l u t i o n t h a t has been s t o r e d in 
t a n k s at t h e a l t e p r i o r t o I n j e c t i o n . > 
network o f o b s a n a t i o n M i l s surrounds the 
f a c i l i t y . I n j e c t i o n preseure and r a d i a t i o n 
• i p o s u r e t o t h e o p e r a t i n g crew are a o n i t o r e d 
during each i n j e c t i o n , a f t e r s e v e r a l 
i n j e c t i o n s , t h e c u n s l a t i v e s u r f a c e u p l i f t 
around t h e v e i l I s determined and t h e 
c o n t i n u e d i a p e r a e a b l l l t y ot f - « s h a l * I s 
v e r i f i e d . Leach r a t e s M r e aeaaured in t h e s * 
s t u d i e s , and vera found t o be d i f f u s i o n 
c o n t r o l l e d , f o r ce f t lua , observed v a l u e s of 
t h e d l f f u a i c n c o e f f i c i e n t tanged f r o a 
10(» -12) t o 1 0 ( f - 1 » ) » i c a / a e c . T.trontlua 
had a t y p i c a l v a l i * of 5 X 1 0 ( B - 1 2 ) , c o r l u j 



9i!*osii srri 

< 2 1 » > COST. 
10(E-1t). aa« platoaiaa to (!->•»! sq c i / n c . 
Tfca a s s a s t i s l featata of tka shala fractariaa 
arocass i s tW firatioa of caaioaacliass la a 
aaoloalcal focaatloa kaoaa to bo isolated 
fcoa coatact vitk tka sarfaca aaairoaoaat. 
Laacfc catas of s iaa i l i caat raaioaacliaas froa 
tke sat oxoat ar* loa, bat aa? radiosaclides 
tkat a l i k t ba laackad amk) ba cataiaad i» 
tka disposal zoaa bj tka klfk ion axekaaoa 
capacity of tba skala. (latkt (BC«1 

Diffasioa Coafficiaat; lajactioa Pcassara 

•1STES. IkDIOtCTItE; »lsr?S. I»TE»1»0I»TE-L»»5L; 
•ISTSS. LIQUID; «»STE »IS»CS»L: S1STE s m t C E : 
STOIkCE. rtCIlrtlES; StOllCS, GEOLOGIC; OISMSIL 
SITE; stwrroiES: S H I E S ; SEoiaE»T»»i aoc i s : 
CEOLOcic r o n m a s s : etosTisc; M»cra»ES: 
» J E c n o ) ; SELLS, IIJECTXOI: LEtciiac: o i m s i o a 
coErnciEsT; aofitosi 'G: M I I T I O S ; irraoos-. 
FIELD STODIES; CESISS; STBCaTIBl; PL8T9II9H; 
en t i ce 

Cs; Sr: ra: Ca 
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<J15> 
aklstro*. S . ( . . | , F . root*, s . c . i c u t t , c .» . 
Col*, aad I .J . S i n e , Battel le-Pnciftc Rortkeest 
laboratories, aicklaad. Ik; »t lea t i c »lckfield 
Beeford C « p » r , EicMaad, Ik. 

Balticonponant Bass Txaaspoct Bodelt Tkeory aad 
I t M c i u l IecleBeatation 
(t iscrete-rarcel- landoe-salk Version). 

• • •1 . -2127; 10» pp. | l « n , Bay) 

Tk* nalticoapoeeat Bass Transfer (Bim Rodcl 
i s a gametic coapatac code* c*rr*ntly in i t s 
tkird q*a*r.a.t:l4a, ^hat «a* tevelopad t o 
predict tk* aoveneat of radiocoataaisaats in 
tk* saturate ] atd ease tar at «d satdiaaats of 
tka laaford s i t e . Tkis ecdel i t s designed to 
as* taut aatatr aovaaaat p a t t e n s produced by 
tkc aasetarated and sataratad flow aodals 
coapla£ eitb dispersion and so i l -vas t* 
rvactioa sabaoOals to predict coataaiaant 
tcaaspoxt. Tkis report docaaeats tk* 
tkeoc*tical foundation aad tae aaaerical 
s o l s t i c e frocedure of tk* current (tkird) 
aeneratioa o f tke R8T Ilodal. Tbe present 
aodal s iaa lat«s aass traainort processes 
esiag as aaalcg referred to as tke 
t>l aerate-Parcel-Raados-la It (DPI*) algoritke. 
Tke basic concepts of t k i s solatioa 
teckaiqee ex* described acd tke edvastegas 
aad disadvantages of tke CPRR sefceae are 
disca^sed ia relation to tore conventional 
c inertcal teckaiqees sack as tke 
f inite-diffarence and f ia i t e - e l eeea t aetkodr. 
fer i f icat ion of tke aeserical algoritka i s 
deaonstrated by coapariag aodel resa l t s kith 
kaova closed-fora so lut ions , a brief error 
tad s e n s i t i v i t y analys i s cf tae algoriths 
• i tb respect to aaaerical ptraaeters i s a l so 
presented. > siaalatinn cf the t r i t l s a plaee 
beneath the Ranford s i t * is incladed to 
i l lu s t ra te tk* use of the ajdel in a typical 
amplication, (lath) 

CCHPOTSI ppo«U!iS: CO»T»BI»»IIO». Dirrosion; 
CIS?E«SIWTTt; PtOlB R»CRh»IC£; SSIflao » 1 T I ! ; 
RTDPOOTIIBICS; R0D1XS, RaTBEraTITat.: •R"ESIC«l 
R1TR00S; p.kOHWJClIBE Rl«»»TIO»; S»TO»aTED 70«»; 
OlSaTlllaTED JOBE; fga»TTO»S; TREORETICnL STOOITr, 

<21*> 
elpeen, E . I . , Batte l te-Pael f lc portkvest 
laboratories, Division of Prcdaction and 
Bstarials Ranageaeot and Ranford Plant 
assistance vroqraes, Richland, Mh. 

Pacific »ortt»est laboratory Ronthly ) „ t i v i t i e s 
fepart Janascy 147*. 

P l I L - I R I k ; 2 « p p . ( i < 7 s , RtrcM 

lock carried oat in Jeaaary 147a ^B 
ass'.atanct for It Ian t i e r ichf le ld Ranford 
Cospany included tes t ing cf transducers 
eiper lean t a l l y arposed to galea radiation; 
davelopsant of • CsCl capiat* leak tasting 
systea; feet transfer stadiee on 
so l id i f i ca t ion of ITS recycle so lat lons by 
phosptrric t e l l addition; evaluation of 
eorr-.sion rat* probes for lu-tanX corrosion 
rat* aesaucesents; evaluation of catHodic 
protaeticn of tatk l i n a r s ; review of a 
feelt-trwe for etealning potential aodes of 
fallac* In tk,* last* tank fata syatea; 
generation of a tank l«ak aodel; review of 
the present tank leak detection syst**; stady 
of ultrasonic logging and radio fr*gu*ncy 
detection »yst*a» for liquid level 
• • ( ( •resents in storage tanks; and evaluation 
of so i l t e s i s t i v l t v as a leak dat*etor. 

Otker stadias aece conducted ia tke areas •>! 
Pa scrap processing developaeat. Pa-soi l 
relationsklps at tke 2t€-Z-» trench, tank 
f a n sappoct. sar f i c ia l contaniaation and 
airborne release s tadias , sxoasdsatet 
aasaseaent, and biolooical transport. 
Tecknical assistance t o tk* Raaford »V»nt in 
Jaaaar? consisted of coatiaaatioe of tke 
loat ine EcTirons*atal Sarvaillanc* program, 
(a l l Bcasareaents were aitkia espveted 
rasqes) , proqraBBinq of pkase tkree o( tke 
in-vivo Vadiation Protection coepater 
proecaa, aperatioa and aaiat«aanc* traiaiaq 
for n*a benck-noni.ors delivered to a Ranford 
contractor, and evalast ion of a a**trt.ft 
cosatiaq systca and alpka f loor aoaitor . 
Sections abstracted separately for tki? data 
base are Platoaina Tr«e<k Soi l Ckeaistry and 
Biaeraloqy, and Generst ion of taproved 
Traasaissivity Distribatioa. (UtR) 

Leackinq ta te 

Pa -

! » » S ; W t i r a S ; CI0L0S7; RlakOlOSI; 
TSMSBISSIflTT; C'OOJD B l T f i ; RODELS, 
RkTBEMTTCtL; COBPST?; PDOGflRS: SOILS; 
•LOTOIIDR: SOSPTIOl; DESOHfTT0«: I H C I I ' 5 ; 
POLtREkS: »nTaa»DIoen»PRT; T I E S C R ' S ; W H « L ; 
•kSTt DISPDSkL; SkLTS; DtSPOSM. SIT^ 

<217> 
a a e s , L. L , and 3 . P a i , S a t t e l l e * ? a c i f i c 
Sor thves t L a b o r a t o r i e s , R i c h l a n d , *\. 

S a d i o n a c l i d e I n t e r a c t i o n wi th S o i l and ?octc 
R e d i i . Tolnae 1 : P r o c e s s e s I n f l a ^ a c i n g 
tadionarlide R o b i l i t y and r e t e n t i o n ; ; l e a e n t 
Th*Bistry and " e o c k e a i i t c y ; C o n c l u s i o n s and 
E v a l u a t i o n . 

EPk S2<!/6-""l-017: 307 pp. ( M M , n a i i s t ) 

Tka i n t e r a c t i o n s of 19 r a d i o n u c l i d e * wi th 
a o i l and rock aedia in the l i t e c a t e r e t o I ' 1 ' ' 7 

are r e v i e v e d . The r a d i o n a c l i d e s a r e t h o s e of 
the e l e v e n t h Aai, Sh , c * , Cs, Co , C s , Fa, I , 
Pp, Pa, Pn, Ba, P a , Sr , Tc, 7 b , R1, 1 , and 
Zt. The r e v i e w i n c l u d e ! a b r i e f s o a a a r y of 
n a t u r a l s o i l and rock d i s t r i b u t i o n s , 
c k e a i s t r y , s o l i d and s o l a t i o n e a n i l i b r i a and 
l a b o r a t o r y f i e l d a d s o r n t i o n and n i q r a t l o n 
r e s u l t s . I t i s conc luded t k a t aost of rne 
v a l i e s for ra<Honacl id* - 7 e o l o i l c aed ia 
S i s t r i h a t i o n c o e f f i c i e n t s in tke l i t e r a t u r e 
a r * Inadequate due t o f a i l u r e t o i n c l u d e a 
c o e p r e k e n s i v e ^ e s c r i p t i c a of s y s t e a 
c o n d i t i o n s . E v a l i a t i o n o ! th*» l i t e r a t u r e 
r e v e a l s t h a t s o i l s ano r e d l a e n t s a a i n l y snow 
c a t i o n erckanqe c a p a c i t i e s ; t h u s tost c a t i o r . 3 
a i g r a t a through s o i l ar roc* a t speeds s lower 
than qrourdwater . ? « l * t l v * t o each o t h e r , 
t r i v a l e n t c a t i o n s g e n e r a l l y vov* t h e s l o w e s t , 
f o l l o w e d by the d i v a l e n t and s o n s v a l e n t 
c a t * o n s . T r i t l u a r e a d i l y s ' l h s t i t ' i t e s for 
hydroqan i n aatnr anl » h » i « £ j r * a i g r a t a s at 
t h e s a a * v e l o c i t y a s w a t e r , c o n p l i c a t i n g 
f a c t o r s I n c l u d e a h igher s e l e c t i v i t y ->f a 
s o i l or rock component for a g lv»n c - i t lon or 
a aore s u c c e s s f u l hydrogen ion c o a p e t l t l o n 
with on* c a t i o i . v e r s u s a n o t h e r . The r e l a t i v e 
a o b l l l t y of Sr over e» at low pf i s ar, 
• s a n p l * of t h e l a t t e r . l i a p l e a n i o n s tend to 
n i g r a t * wi th l i t t l e r e a c t i o n b e c u n e of a pM 
l a s s than • I s u s u a l l y required to a c t i v a t e a 
s i c n l ' . t - a n t s o i l ai.ion eicbartge c a p a c i t y , 
Kowe.«r # both I at<;. 7c , which e x i s t p i l a a c i V y 
a s a n i o n s , undergo r e a c t i o n s with o r g a n i c 
i i g a n d s t h a t can g r e a t l y show t h e i r 
• i g r a t i o n . Tke a l g r a t i ^ n an/. r«>»«ntloi. o* 
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<217> COIT. 
i n o r g a n i c c o a p l e x s p e c i e s woeld a l s o b« 
dependent BOOB t k e c h a r g e end s i x * of the 
s p e c i e s , e i t h p o s i t i v e l y charged s p e c i e s 
e o v i a g s l c n e r tbaB n e g a t i v e l y charged 
s p e c i e s . The h i g h l y c h a r g e d n t i l i o n s tend 
to p o l y n e r i z e or f o c e c o l l o i d a l - s i z e , charged 
p r e c i p i t a t e s . Tka t r i T a l e n t M t a l i o a s ( I s , 
Ca. Sb, l a | aad g e a d c i v a l e n t oc k i g h e c 
charged n a t a l l e a s ( P a , Tk. 0 , l c | arc kneeo 
to f o r e c e l y a e r * . l a i t i a j l f , a t l o s e r p i , 
t k e p o l y e n e s ace p o s i t i v e l y charged aad a t ft 
t becone l a c r e a s l a g l y n e g a t i v e l y charged , 
r e s a l t l a g i o good a d s o c p t i o a aad eery s l o v 
aoveaeat a t a c i d i c t o a e e t r a l pB. aad g r e a t l y 
l e s s e n e d a d s o r p t i o n aad r a p i d e i g r s t i o n Ccoa 
pi 8 npeard. Tha b e h a v i o r of 
o c g a a i c - c c s p l e x e d s p e c i e s o t e l e a e a t a i s 
d i f f i c e l t t o p r e d i c t b a c a a s e of a lack of 
kaos l edge c g a c d i e g t k e e l e c t a a t a c e o f t i e 
o r g a n i c U g a n d a , a v i d e v a r i a t i o n i n a s o a a t s 
and t y p e s of o r g a n i c l i g a a d s , a s d tke s i z e 
aed s o l a b i l i t y of t h e s e o r g a n i c * . Tke a e t a l 
s i z e asd c h a r g e or t h e s p e c i e s i n v o l v e d aad 
tke a b i l i t y o f tke f i n a l a i a e i a l i o n s t k a t 
take pac t i n c e p l a c e B e s t c e a c t i o u depend 
upon t k e s i z e aad c h a r g e cf tke s p e c i e s 
invo lved and t k e a b i l i t y cf tke f i n a l s i n e r a l 
prodact t o a c c e p t t h a t s p e c i e s I n t o i t s 
groviB9 s t r a c t a t e . These B e t a l i o n s a c e 
ber ied i a t h e r e p l a c e s e a t p r o d a c t c r y s t a l 
s t r o c ' s r e and are e f f e c t i v e l y r e t a i n e d i n l e s s 
a chang ing c k e e i c a l env iccnBent c a a s e s 
i n s t a b i l i t y and d i s s a l a t l c n of t k e c r y s t a l . 
I r e a s foe l a t e r e s o r t s a g g e s t e d by t h i s 
r e v l e v i a c l a d e d e t e r B i B B t i o a of a d s o r p t i o n 
a e c h a s l s s s , and k i n e t i c s , i n r l v e n c e o f r e d o * 
p o t e n t i a l on s b , I , I p , P«, Tc, and s 
a i g r a t i o n p o t e n t i a l , i n f l s e n c e o f o r g a n i c 
l i g a a d s on r a d i o n u c l i d e B i g c a t i o a p o t e n t i a l , 
the tBodynaa ic data d e t e r a i n a t i o n s o f s o l i d 
and s o l n t i o n s p e c i e s , g e n e r a t i o n o f 
d i s t r i b u t i o n c o a f t i c i e a t data t h a n can be 
osed in a c o s p r c s t i v e Bode, aad s a i a t e n a a c e 
of t h e d a t a i n a bank v i t k g e n e r a l a c c e s s 
a v a i l a b l e , ( lath)(LKR) 
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kpps, J . I . , ( . 6 . a . Cook, and P . a . l i f a e r s p o o n , 
l a v r e n e e Berke ley l a b o r a t o r y , B e r k e l e y , CI . 

> B I p p r s l s a l of Ondergrosnd l a d i o a e t l v e l a s t s 
C i s p o s a l in a r g i l l a c e o u s and C r y s t a l l i n e l o c k s : 
Soee G e o c h e s l c a l , G e o e e c k a n i c e l , and 
R y d r o g e o l c g i c a l Q a e s t l o n s . 

1CL-70S7; S e o t e c k a i c e l t s s e s i s e n t and 
I n s t c a s e n e a t i o n Heeds in c r y s t a l l i n e and 
k t g l l l a c e o a s Docks for t a d l o a c t l v e t a s t e 
s t c r a g e . P r o c e e d i n g s o f a S y a p o s i a a , t a r k e l e y , 
Ck, Ju ly 1 6 - 2 0 , 1 9 7 ) , (SO p p . ) . ( 1 9 7 « , Jane) 

la a p p r a i s a l o f r a d i o a c t i v e e a s t s d i s p o s a l i n 
a r g l l l a c e c a s and c r y s t a l l i n e c o c k s i s 
• t t e e p t e d , • • ^ k a s l t i n g s e c h a n l c a l , 
h y d r o l o g l c , and g a o c k e a i c a l c o n s i d e r a t i o n s . 
Tha g e o c h a a l c s l s t a b i l i t y of a s a i t a b W 
r e p o s i t o r y s i t e depends i a g e n e r a l on the 
absence of anjor g e o l o g i c a l p e r t u r b a t i o n s , 
sgcb a* e a r t h g s a k e f a g l t a and f o l c a n i s s , and , 
s p e c i f i c a l l y , on a s t a t e of s t r e s s coadac iva 
to s t a b i l i t y . 1 c o n s e r v a t i v e i n t e r p r e t a t i o n 

o f e x i s t i a g e v i d e n c e s a g g e s t s t h a t t h e v e l a e 
o f t h e a a x i B s a p r i n c i p a 1 s t r e s s shoa ld a o t 
e i c e e d 25 Br» and t h a t tke v a l a e of t k e 
a l a i a e a p r i n c i p a l s t r e s s s b o e l d b e no l e s s 
than t v o - t h i r d s o f t h i s , k l i t k o s t a t i c s t a t e 
o f s t r e s s a t a depth o f a k i l o a e t e r eoa ld 
c o n s t i t a t e a near i d e a l c o B d i t l o a . The a a s s 
o f a r a d i o n a c l i d e d e c r e a s e s by about n i n e 
o r d e r s of B a g a i t a d e o v e r a p e r i o d of t h i r t y 
k a l f l i v e s . I f t k e p r e d i c t of t h e 
c o a c e a t r a t i o a o f a r a d i c a s c l i d e i a t h e 
g r e s a d o a t e r and t k e t o t a l a a o a n t tt 
g r o s a d e a t e c c o a t a a i a s t e d a i t k t h i s 
r a d i o a s c l i d e i s s a a l l over seek a p e r i o d , t k e 
d e r a t i o n o f l e a c h i n g i s c o n t r o l l e d by 
r a d i o a c t i v e d e c a y . T h i a i s an i a p o r t a a t 
c r i t e r i o n f o r t h e d e s i g a aad s e l e c t i o n of 
e a s t e f o r a s . roc a i d e ranges of r a d i o a a c l i d e 
c o B c e a t r a t i o B S l e a v i a g a c e p o a i t o c y , fcoa 
1 0 ( E - 3 | t o 10(E-12) (g v o l / k g l , t h e d i s t a n c e s 
over vhich t h e r a d i o a o c l l d e s say aove d a r i n g 
a B i l l i e s y e e c s can b e i a s i e a i f l c a a t e x c e p t 
i n t h e c a s e o f s a s p e n d e t p a r t i c n l a t e s « i t h 
c o B c e a t r s t i o a s of 10{E-3) o c aorar. ; i v e a 
j o i n t s asd f r a c t a c e s o f s a f f i c e s t l y l o v 
h y d c a a l i c c o n d a c t i v i t y , s a a l l k v d r a a l i c 
g r a d i e n t s and long f l o v p a t h s , t h e t i n e t a k e n 
f o r e a t e r f r o s a r e p o s i t o r y t o reach t k e 
b iosphere s a y be of t h e o r d e r o f a B i l l i o n 
y e a c s . T h i s i s r e g a r d e d a s a a s f f i c i e n t 
p e r i o d of t i n e for i s o l a t i o n . Tha r e s a l t s of 
t k i s a p p r a i s a l s a g g e s t t k a t a c g l l l e c e o e s and 
c r y s t a l l i a e c o c k s nay prov ide l e t t a b l e s i t e s 
f o r n a c l e a r e a s t e r e p o s i t o r i e s . Tke s o s t 
i a p o r t a n t f a c t o c a f f e c t lag t k e i c s a i t a b l l i t y 
appeacs t o b e t h e f l e x cf q r o e a d s a t e c thcoagk 
t h e r e p o s i t o c f - Alchoegh i n t e n s e f r a c t e r i n g 
Boaid be a d v a n t a g e o e s i s r e t a r d i n g a i g r a t i o a 
o f bazardoas s a t e t i e l s froa a r e p o s i t o r y i n 
t h e s e rocks by s o r p t i o n , t h a b y d c a a l i c 
c o n d a c t i v i t i e * of t k a s e f r a c t a r e s voe ld kave 
t o be vecy a a a l l and t h e k y d r a a l l c g r a d i e n t 
I o n . ( l a t k l (1IR| 
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I p p s , J . I . , 1. L u c a s , i . e . BathBC, and L. Taao , 
Lasrence Berke l ey l a b o r a t o r y . Earth S c i e n c e s 
D i v i s i o n , B e r k e l e y , CI . 

T h e o r e t i c a l and E x p e r i a e n t a l E v a l e a t i o n et P a s t a 
Transport in S e l e c t e d S o c k s : 1977 I s a a a l 
• e p o r t o f U v r e n c e B e r k e l e y Laboratory C o n t r a c t 
no. 9S901IE. B s s t e I s o l a t i o n S a f e t y I s s e s s a e n t 
Prograa - C o l l e c t i o n and Generat ion vf T r a n s p o r t 
Data. 

LM.-7M3; 1J« p p . (1977 , s e r t e s b e r ) 

T k i s repor t s a s a a r i i e s f r o g c a s s e s d r e s a l t a 
o b t a i n e d d a r i n g PT 1977 a s p a r t o f Sabtaak * 
o f Task % o f t h e t a s t e I s o l a t i o n S a f e t y 
h s s e s s a e a t Frograa ( I I S IP) aasaged by 
B a t t a l i a p a c i f i c l o r t b v e s t L a b o r a t o r i e s . Tke 
g o a l o f t k i s p r o j e c t i s t o e s t a b l i s h a b a s i s 
on vh ich r a d l o n a c l l d e d i s t r i b u t i o n 
c o e f f i c i e n t s can be r e l i a b l y p r e d i c t e d for 
g e o l o g i c e a v l r o o a e n t s o f tka type a n t i c i p a t e d 
f o r t e r a l n a l c i d i o a c t i e a v a s t e s t o r a g e 
f a c i l i t i e s . The r a d i o s a c l l d e s ckosen for 
t h i s s t a d y l a c l w l e Th, 0 , I p , Pa, ka, Ca, I , 
and T c ; d o t i n g py 1977 , a a p h a s i s has been 
p l a c e d on l p . Pa, l a , c a . Host rock t r p e t 
b e i n g c o n s i d e r e d l n c l a d e a c i d i g n a o a s i x k f 
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<2»> cowv. 
( f r u i t * , rhyollte) , basic leaeoa* reck* 
(eabbro. e o l a c i t e . u < basa l t ) , sedlseatary 
cocks U c f U U t u . seadatone. aad l l e ee toae ) . 
«s< eetaeerphic cocks ( i t dtaa«I 
appropriate!, l l theafh tat stady i s oeaerlc, 
areater aashasis i s balsa placed oa rocks 
free tk* lovaea l a s t S i t* aad tke lasfoca 
BeservatioB ia Sashiaatoa. •aria* PT 1»T7, 
tka felloviae; aabtasks BOB* perforaed: T| 
tkereodyeaslc data aata tebelated foe tkosa 
aeaeoae cospleias aad s o i l s phases of Ip, Pa. 
l a , aed Ca l ike ly to tors i a tke aataral 
eaviroaaeat: 2| Ik-pi diaaraas sar* coapeted 
aa« tca f to l foe I p . Pa. l a , aad Ca a t 25 C 
aad 1 ateospkera prassacs; 3 | tka l i tacataca 
oa <is tc lkat ioa CDaffictosts of Ip . ra , a s , 
aad Ca aas reviewed; S) prel is iaery 
coasideratioea oara deter aiaed for as 
eSBwrlsestal Bathed of aeaaeriae radleaaclide 
transport i s eater-sstaratrd cocks; S) tk* 
traaspoct sackaaisas of redioaeclUee ia 
«ater—aatarated rocks a* to revieved; and a) 
a coepater s i sa la t ioa aas attempted of aass 
t tweeter iawolvia*. a c t i a i i s s la 
water-saterated rocks. Sabtasks 1, 2 . 3 , aad 
« »r* cosplete . Praeress la Sabtask 5 i s 
represeated by as i a i t l a l tbaoratical aarwy 
to dofiae tka casdit ioas Beaded to 
characterize tka traasport of radiosaclidas 
ia cocks, f k i s task « i i l b* rofiaad aad 
coatlaaad la rr 1»7d. Salt ask « kas b e a n 
bat ia set coaplota; i t s rr oar e s s B i l l ba 
taportad sore ta l ly ia 1»T«. (lata) ( M l 
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tpt, i t . I . , E.l. Bryant, aad E.C. Brooklet., l o s 
l lseoa Sc iaa t i f i c laboratory, las klaeos , BI; 
Baiversity of (a* l e s l c o , klraqaero.ee, a*. 

Oklo - Geologic Ise lat ios la t l i ca t iona . 

COir-761020; Lk-01-76-20a6; Mat* lanaoeeeat 
•7*, I . e . Post ( Id . ) , Proceedings of a 
Syaposisa, Tacsoa, i z , October 3-t , l»7a, (pp. 
200-205), 3»0 pp.(1976) 

Tka Oklo •aatartl reactor' i s discassad aa n 
• ( • • p i * ef aaccassfal oaolofic i so lat ion of 
radioactive • • • tea . Tka deposit la locatad 
in Sabon, I fr ica , in tba alddl* Proteroxolc 
rraacevll le Basia. 0 a laars l i t s t loa 1* 
• l tk ln • atcatifoca ora-bedy, a i tb a tabalac 
"reactor tones' reeoonized, aack (boat 1 a 
thick sad several kaadrad »« a ia acaa. 
IMiiaa* observed 0 concentration* ata acoaad 
(Of, corraspoadias. to as cr ia lnel I K - v«ry 
near tka IM stclckoaatclc l i a l t foe 0301. 
Tka orebrdy aas probably Mtar-satacatod 
I n i t i a l l y , and tkas baoaa fiaaloo ia 
over-aoderated atsto. Tka poaor level of tka 
caactor tended t s optlaia* eeatroa aoderation 
by dciaiaa off water via tfcacaal aipaasioa or 
poeslbly babbla foreatlon. Taapantacaa aad 
prasseres did >ot oicaod tka c r i t i c a l polat 
ef aatac. c r i t i c a l l y • • • saataiaod for 
•pproriaately 0.6 By at aloat 1.I • or - 0.1 
by aao. (boat * toas of 0 235 bsraad, alon« 
• i tk faat aaatraa-ladaead f i s s ion of aaall 
•aoaata of 0 231 sad tkarial aoatton-iadaeod 
( i s s ioa of Pa 23*. tforast poaor lorol for 
tk* daratioa of tk* raaction fas 25 k*/yt. 

«»> 

Of tba appiaxiaatoly ( toaa of t iastoa 
pcodacts focsoB. t b * aayorlty raaaia i a 
placa. Tk* laataaaidas **r* a laost 
coaplataly laaobi la; or sa t at s t a b i l i t y ia 
tk* roactoc aoa* aas H acaatar tkas Sa 
•raster tkaa Cd. l a daplatiaa i s l o s s tbaa 
M ( ; la aa i Tc appear t o k m Bjeee 
r-idistclbBtad soaaskat aitkia the reactor 
tea*, as do Ir sad I* . Bo ia shoat 90S 
depleted. Tk* a l k a l i eetala aad Ukal iaa 
•actba t*ad*d t o a ieca ta , aaly a fea parcelt 
resaiala* ia tba reactor xoaa. Tk, V, Ip, 
•ad Pa vera a least coaplataly Isolated ia tke 
reactor sys tea , a i th only aaaa radistribatioa 
of « . Two toas of pa 23* pradeced aia I 231 
aeatroa/igaaaa decay did s o t dispvra*; aost 
•adernat alpka decay. Tkia a t a b i l i t y of Pa 
i s best explained by tk« redaclan aaairoBaaat 
of tae ore deposit . Sacceastal laolat ioa of 
t k i s deposit resalted fro* U* factors: tka 
re lat ive tectoaic s t a b i l i t y at tk« 
Praaceall le Basia dariaa tk« period akaa the 
las te s sere aost kazardoss, aad tka 
ef fect iveaess e f tke aaocbaalcal •aviroaaaat 
as a barrier t o a iarat loa . ( I l l ) 

Table ^ f i ve s the alaratioa of i*actor prodacta 
i a tke BOB* 2 roactar a t tke Oklo aiaa. 

CBOIOSIC DEPOSITS; lk»IO«in.IBl IIMITIOI; 
n u n s ; tticTJts; tisTts, t t f iotcrm; siouci, 
5E010STC: I1STB UUCIHEIT: MSTI PISPOSkL; 
CEOioezc DEPosrvs; PIOTOIIOS; TIOBIII : 
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i r a a t t . B.C., D.J. Brova, aad B.C. Baca, 
k t laa t i c l i ckf ia ld taaford Coap»y, l ickland, 
u. 
laaford Groandvater Traaaport latieataa of 
Rypotketical tadioectlv* l a s t s Iacidaats-

U l - L e - U 2 ; 30 pp. (1577, Joae) 

1 stady aas aad* to aMleat* tbe 
ekTironaestal coaaaqsaac** •loaf tka 
froaadaatar flow path 'kick »ty c*salt froa 
hypotketical leaks froa the laaford 
kiak-level cadioactiva taste taaka. k aerias 
of waste tank accideatal discharges sera 
postalatad, iacladiaa tke saddes relesse of 
100,000 sallows ef hiah-level Mate, tka 
release ot ••0,000 a a l l c a s of klqk-leval 
•aate froa a taak over • period of 3,a00 
days, aad the relaaae o( 100,000 aalloaa froa 
• s er i e s of * adjacent taaks over • period of 
125-150 days, i l l kypotketical laika tare 
for taaka locatad la th« 200 l a s t area. Tht 
aroaad water flow and ccataaiaant traaaport 
aodels aaad for predict log tb* radioaaclide 
•ov*s*ftt in tka apperaoat or confUad aroand 
water flow ayatea were tk* ' ir labl* Tkictn*» 
Transient Groundwater Plow lodel aad tka 
lalticoapoaant Raaa Transport Biscrate Parctl 
landoa la lk lodel . Tk* •aalysae indic*ta 
tkat i f tke entire volana of • tank vera to 
ba released to tka aroetd, i t i s n l i k e l y 
ander noratl circaaatancaf tit', aay of tk* 
l iqald or associated contss . t in t s toald raacb 
tke water table . If U i s u i u t i tkat 
sabstaatial fractions of tba m e r i t 1 reecbad 
tka oroand watars, tba trojecud spat ia l ly 
av«raa«d concantratio** of Tc • * , I 3 , and >• 
lo t in tk* aroand watsr r s sa l t ia* fro* th* 
hypotketical tank leaka apoa dlsckara* into 
tk* Col«ebi» l i n t woald be ftr b*lo* tk* 
raspactiv* n o * l i n e a l Ckaptar 052* 
Coacaatratlon s s i d e s . tpoo *nt*rina tk* 
ColsBbl* l i v e r , additional Wrae dilttLona of 
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<221> COiT. 
tka s l i gk t ly contaaiasted aater aoeld farther 
n d i c i any biological r isk. (JIT) 

Tc «9 ; H 3; la 106 
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I r a e t t , l . C , I . E . Cepkart . C . t . D e j e , C . S . 
C c l a . ana S . I . k k l a t r o e , I t l a a t i c l i c k f l e l d 
Beeford Coepaay, l i c k l a n d , I I . 

Beaford Croaadeater S c e a a r l o s t a d i a s . 
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T k i s r e p o r t d o c e e e s t s t b e c a s a l t s of two 
l a a Cord groaadaater s c a a a c i o s t a d i a s . Tke 
f i r s t s t a d y d o c e o e a t s t s e k y d r o l o g i c i s p a c t 
of i n c r e a s e d a r o a n d e a t e r recharge r e s e t t i n g 
f r o e a g r i c a l t a r a l d e e a l o p a e a t i a t k a C o l d 
Craak T a l l e y l o c a t a d « * s t o f t k a gaaford 
B e s e r a a t i o a . Tka sacaad s t a d y i n v o l v e s 
r e c o T a t l s g l i a s l d r a d i o a c t i v e a a s t a a k l c k has 
laakad i a t o tka 9roendea ter f l o v s y s t e s froa 
a h y p o t h e t i c a l tc i a d t a s k c o a t a i a i n g 
h i q h - l a e e l r a d i o a c t i v e a a i t a . t k a p r e d i c t i v e 
aad c o a t r o l c a p a c i t y o f tka o n s i t e l a n f o r d 
a o d e l l i n g t e c h n o l o g y I s t » d t o e n t e n t e botk 
a c a a a t l o s . l o d e l l l a g trie c o l d crack T a l l a r 
I r r i g a t i c a s c a a a r l o c o a s i r t a d o f t a o c o a p a t e r 
r a a s of tka T a r l a b i a T h l c k a a s s T r a n s i e n t 
l o d a l ; baa S-year t r a n s i e n t ran , aad o n * 
s t e a d y s t a t a c a n . Tka l a l t i c o a p o a a n t n*ss 
Transport D i s c r e t e P a r c e l Baadoa Balk l o d a l 
• a s asad to s i a a l a t a t k a ; -»*ac t r i t l a a 
e o v a a e a t e s l n c tka t t a a s l a a t f l o a f i e l d sad 
tk« s t e a d y s t s t a f l o » f i e l d . Tka l a a f o r d 
P a t h i l a * C a l c a l a t i o - \1 Prcgraa l o d a l a a s ssed 
t o c o a p e t e t k a tas i* . s t t e a a l l a e and t r a v e l 
t l a a s of aatar aoa lag f r o a t y 200 l a s t area 
to tka Colaabia t l » a r . Tka r a s a l t s s k o a that 
at t k a a o d e l b o a a d a i . a i t 11 n t k a C o l l Craak 
r a i l s ? tka a a t a r t a b l e aoa ld i a c r a a s * aboat 
30 f t aad rang* d o . n t o 1 f t or l a s s e a a 
n o r t h - s o o t h U n a p a s s i n g throsgk tka a a s t aad 
of S a b l e l a t t a aad on a s a a a t - a a s t l i n o 
p a s s i n g tkroegk tka a a s t ana of Cable b a t t e . 
Tka s a i l aaa p r e d i c t e d r l s a l a t k a a a t a r tab It 
beneath tka 200 l a s t I r a a a a i 6 - 1 1 f t ; t k a 
r l s a In aatar t a b l a baaaatk 200 t a a t k i a a a 
aas l a s s thaa 1 f t . Tka t a s a l t s of t k a Cold 
Craak T a i l o r I r r i g a t i o n S W O T i n d i c a t e t k a t 
heavy a a r l c a l t a t a l i r r i g a t i o n l a tka ' a l l a y 
Is a a l l k a l y t o c a a s s s i g n i f i c a n t Changas 
a i t k a r I s tka aa tar t a b l a u n d e r l y i n g t h e 
h i g h - l e v e l a a s t a a r a a s or i n t k a ao faaant of 
r a d l o a e c l i d e s a l r e a d y l a t k s g r o o e d v a t e r . 
U t s o a g k aoaa l i a l t a t l o s s o f t k a p r e s e n t 
Baa f o r a groandvatar a o d a l l i n g c a p a b i l i t y aara 
i d e n t i f i e d for t k l s typa cf c o a p a r i s o s , sack 
t l e l t ' t l o n e a t a of secondary i s p o r t a n e a aad 
ara a s l i k a l y t o a f f e c t t k a o a a r a l l 
c o n r l a a l o n . S i a e l r . t i o s o ( tka k y p o t k a t l c a l 
tank laak osad tka s u a s c d a l s . Tka a a s t a 
aaa a s s e s s * t o c o n s i s t o f 3 4 0 , 0 0 0 ga l o f 
l i g a i d a l t k tka s a s a p i o p a r t l a s a s a a t a r and 
c o n t a i n i n g over 1 7 , 0 0 0 CI o f l a 106. Tks 
• • a t a a a s asaaaad t o kara spraad over a 
30-day per iod b e f o r e raeoaary o p a r a t i o n s 
began, d i l a t i n g i t t o aboat 7 , 2 0 0 , 0 0 0 g a l . 
Tba a o s t e f f e c t i v e racoTary e o n t i g n r a t i o a 
d a t a t a l n a d f r o s tka a i a a l a t l o o c o a s l s t a d of } 
• a l i a 30 -35 f t apart l a a t r i a e g a l a r p a t t a r n 
• i t h ana a a l l a t tka l a a k s i t s aad tka o t k a r 

t a o d o v a g r a l i a n t . S i a a l a t i o a of p e a p i t g a t 
ISO gpa aad 325 apa d e a c a s t r a t e d t k a t c l c a a a p 
mm* a c c a l a r a t a d with tfc* k i9ker r a t a , bat 
t k a t t k a r e c o v e r e d a a s t a s o l a t l o n a a s o ! 
k i 9 k a r v o l e e e . T o t a l 9 r o e a 4 v a t e r 
c o s t a a i a a t i o n aas radacad t o 5710 c i , a 
r e d a c t i o n f a c t o r o f a p p r o l l s a t a l y I . Tka 
k y p o t k a t i c e l tank S t a c y skoaad t k a t aa a c t i a a 
r a s p o n s a { i a t k l s caaa a a s t a r e c o v e r y ) can b« 
a o d a l l a d and i s a p o s s i b l e a l t e r e a t l v e t o 
p a s s i v e a o a l t o c i a g o f r e i l o a a c l i d e a a a a a a a t 
i s t k a a a l i k e l y e r e n t t k a t h i g h - l e v e l a a s t s 
i s i n t r o d a c a d i n t o tka gro^ndvater . B o v e v e r , 
t k a a s a f a l a a s s of tka e i i s t i a g e o d e l l i n a 
c a p a b i l i t y f o r sack s i a a l a t i o n s i s l i a l t a d . 
l a s a a r c k i s aaa andaraay t o c o r r e c t t k a s a 
s e a k a e s s a s . (ka tk ) (LIS) 
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Tka I t l l i x a t i o n o f t k a BOL Data s t r a c t a r a i a 
Coasaqaancc l a a l y s l s f a r »I?P l a p a s i t o r y . 

C 0 i r - 7 « 1 1 2 1 ; Sc i cnca Ondarlying l a d i o a c t i a a 
l a s t s Basaoanant , P r o c a a d l c a s of a S y a p o s i a a , 
a o s t o a , I I , l o r a s b a r 21-Decaabar 1, 197a , (pp. 
7 2 - 7 3 ) , ^7 pp. (1978) 

To f a c i l i t a t e tke s a f e t y a n a l y s U o f tka I I P P 
a coapatar coda a a s da?e loped around a klgk 
o r d e r l a n g a a g e r*7L), an a t t r l b a t a l i n k e d 
d a t a s t r a c t a r e , and i n t e r c k a n g a b l e n e c l i d e s . 
Of t k e t k r e a s a f e t y a n a l y s i s n a t k o d s , r i s k 
a n a l y s i s , c o s t b e n e f i t a n a l y s i s , aad 
c o o s e q e e a c * a n a l y s i s , o n l y t k a l a t t e r i s 
a a » n i n 9 f a l . l a s SLED prograa p e r f o r s s 
c o n s e g a e n c a a n a l y s i s by coapar ing t k e 
i n t e g r a t e d d o s e i n a p o c a l a t i o s or I n d l T l d a a l 
t o t k e IBC g a l d e l i n e s for i n d u s t r i a l s a d a a r 
s o r k a r s . J d d i t i o n a l l ' tke r e s p o n s e by organ 
i s d e t e r a l n e d . Tke d a t a s t r a c t a r a c o n t a i n s 
s i t e , i a a e a t o r y , r e s p o n s e , l i f e , b i o l o g i c a l 
aad g e o l o g i c a l d a t a . P a r a e e t r i e s t a d i a s can 
be par forsad on any a l a a a s t of any d a t a 
s t r e c t n r e . (IDT) 

T h i s papal a a s p r e s e n t e d a t tke c o e f e r e s r e bat 
aaa a o t i n c l a d s e d i n t k e P r o c e e d i n g s . 
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H - 7 5 I 2 - M ; S t a d l i s o.' < "r<.sseraalc l a s t s S t o r a g e 
ander C o n d i t i o n s l i p e c t e d i s tke t a s t e I s o l a t i o o 
P i l o t P r o j e c t (WIfPJ, Jo I T 1 -Septesber 3 0 , 1T7I , 
(pp. 13-15) 16 pp. (197a , Janaary) 

' r o g r a s s I s r e p o r t e d f o r tke f i r s t g e a r u r o f 
• proJ-h_f t o a s s e s s p o t e n t i a l a i c r o b i a l 
I n t e r a c t i o n a l t k p l a t a n i n t and otkar 
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<2J«> CJ»T. 
traassraaics ia l o s - l eve l radioactive vast* 
as i t i s expected to occur In the ( a s t c 
Iso lat ioe H i s t Project fXIPFl. Tkc i n i t i a l 
effort Is t o « < u n t < sad categorise 
morphologically and biochvalcelly the 
matsrallf occaring aicroorgamisas tosnd la 
s o i l s ass i s recreseatatiue saspl«s of T i l 
vastes isolated i s s t e e l aad vood*a 
c o s t s i s s r s in • o-IO yr ©Id aad 25-3C yr old 
shal lc* burial s i t s at L l ! l . This phase of 
th* project s i l l also iaclade detection of 
chelated n o radioisotopes sad possible 
alrrebial production of sack chelates . The 
aecoad phase s i l l be a longer tern assessseet 
of the i s f l s s i e * of *xperta*Mally isoealateit 
microorganisms os the chemical and physical 
s tate of T>u vastas, iacladiag Pa isotopes, 
sad the biochesical and cytotoxic i s f l seace 
of these radioisotopes os the s i crob i s l 
popeletiea- Is the two scsths t h i s project 
has bees fsmded, as exteat iv* body of 
pettiaeat l i t eratare has tees coapiled, 
egsipaent snd laboratory expendables have 
bees ordered and received, eeaseratioa, 
i so la t ion , and ident i f icat ion of bacteria asd 
fnagl fros s o i l ebtaised fros the Irea C 
draa-bsrial s i t e has bees i a i t i a t e d , sad 
abiot ic alkylation of • hmavy s e t a l (mercery) 
has been seccess fe l l r perforaad, and the 
•etbylated protect ides t i f i ed i s pieparatioc 
for subsequent sb iot ic sad biological 
alkylatioa reaction of earopiss snd 
plntossia. Sort on the second phase of the 
project, mfcich s i l l be dependent on resu l t s 
of the f i r s t phase, s i l l re ongoing 
throughout FT IS'*. ( I i t l ) (UI) 
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Developsent of advanced vastc sanaeesent Plans. 

S M t - I V s ; (vcleac aaste .taasgesent and 
Transportation Quarterly Prioress meport, 
October through Decesber 111: (pp. ' - * l . t«, 
pp. W*, (larch) 

The Advanced Baste management Progres mas 
init iated in 19?2 as an overview planning, 
concept development, and systems analysis 
fsactloa of th* Division cf tas te Itaaageaent 
and Transportation. The prograa previoasly 
consisted of three t»*ks: developsent of PCS 
plaas, developsest of evsleation sethods, and 
special s t s d l e s . Plans <cr future sork 
involve tmo sajor tasks: t) f inal 
storage/disposal of nuclear vast* and •) 
assessment of a l ternative fee l -cyc l* and 
saste saaagesent s y s t e s s . Task a v l l l 
sspkssiz* (tkrssgh FT 1«7-) development of » 
plan for identi f icat ion of several acceptable 
f inal geologic storage s i t e s , assessaest of 
cr i t er ia and alternative technologies to 
lsplesent the plan, and s i ses s sent of thr> 
implications and constraints of 
r s t r i evab l l i ty . a lso , amino Is s i l l be 
developed and applied for evalaation of 
barriers i s alternative disposal syatass 
(systeas aspect to bsgls IT 1Vi>), lneladlng 
projection of rtdlongclldm migration. 
Coaceptsal radionuclide transport sodela for 
geologic aedia bave been completed by p*L, 
bst have not tesn tested dss to lack of data. 

1 detailed sork plan for a c t i v i t i e s i s t h i s 
area i s beisg developed, vith e vorkshop on 
data regaireaects schedsled far "ebreary 19T6 
and plaas for a cospaaica morkshsp on aodels . 
Task s objectives are ccstinaing coapilat ioa 
and description of al teraative aeacs of 
handling the post - f i ss ica part or the m 
fael c y c l e , and provlsica of a sa ly t i ca l 
Bethods and resu l t s for assesseeat of those 
systeas . This task i s cerreBtly inactive as 
vork continues oc the TechBical a l ternat ives 
Oocsaent (?1D). sock or TkD has produced the 
comprehensive generic cencept of a l ternat ive 
systees , vhich i s the basis for development 
of the analytical aethods. Ipplicatlon of 
TkD to t h i s task i s expected to begin in ry 
lTO. ( l « l 
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sork In t h i s progras ha 
tvo tasks: 1) Dev^lopa 
nacageatnt Plans, and 2 
Evaluation Methodology, 
involve development an-i 
for final stoca'teMi^po 
and assesss^nt cf a l t er 
•«ste sanageient sy^tev 
aodel to describe ''.iffa 
Biuret ion of radlo&scii 
in geologic forsations 
new sodel , corrective t 
and the eolecular >!iffa 
virions chain aest^.'s a 
different; the botrdary 
iapsl&e and band r<-leas 
the previous aod*l. A 
i s nov being prepared. 
radionuclide eigration 
also developed and 'our. 
models for homogenous 
naairlcal values lot A: 
and lr. the relationship 
Selene sorption e i t l l i r 
report on surveys of pa 
vatte sanacesent 4 i t e m 
and isssed for internal 
ar t i c l e s have been sepa 
th« data base. C' l ) 

s been divide? int» 
«r.t o: Uvar.ce^ Wastr 

?l*os ; >r l i jrr 7asfc 1 
iss^ss**'.*. of ,''lA.r.s 

»L of -.Miliar *<ste 
r*'ive *u«*! cycle tn i 

Jnder "HI* 2 , a 
sioa-contrTti*'. 
des fr'jm t r^p^sitory 
vas deve!-. ne-f. Ir. thf; 
ransport i_; ifjr.ore-1 
! iv i t l»5 •>' th" 
re assia^d t-> '̂? 
conditions 'fit 

«s are the saa-> as IT 
covpitatianal -.ch^v» 
.lO'i-U i f 

in faulted aejja v*re 
t to U f f - r fros 
media *>nlv i^ the 
tperslcn coeff ic ien* 
for ca lc i la t in? th.* 

r i io constant. \ 
H i e at t i tudes •.oeacd 
atives *>i% completed 
review. Tojr 

rately entered ir to 
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9ochk<rev, I.X., Z.s . Untropova, and ' I. 
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Soils of Different Torture. 
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<227> CO»t. 
Soviet s o i l Science ( 9 ) r 9 3 t - a s . ( 1 9 ( 5 . kprll) 

TW al9catloa of sr 90 aad Ce 1*a tkroaaa tke 
profi le of nediss esd coarse c l a y loss 
podsolized c t t c H n u eas investivated. 
ExperLMBts **r« p*rfore*d oa tvo plots oa 
( i t l i i vitk f l a t saootk cal iaf , eacaltivated 
foe t - 7 veers- tack plot ataa m 5 z 5 sq 
a. i a l i tor* of Sr 90 aed Ce m ia tk* fora 
of a s i crate solat ia* oltk aiataoa contest of 
stable Isatoplc carriers H I applied to tke 
sarface of tkane plots: density of 
cswtaaisatioe aas ] ac/ao, a for C« 1»» aa4 
fl.vac/sq s for Sr 90. s c i l sasplvs sere 
t i»es after 2 aad 3 years, r ive profi les 
ver* Smq to a depta of SO ca a* sack plot to 
obtala s o i l aaal lvs sad tvo prof i les sere ov« 
to ISO ca to describe s o i l ckeracter i s t lcs . 
Siaco s o i l a c t i v i t y so lo* to ca w caased 
vfcolly by aatacal I *0 . ssaplss baloa t k i s 
l eve l a*c* aot takoa foe aa-fcsessoat 
iarast i9atioaa. ladlocbeelcal deteraisatioe 
of tk* isotopes aas cat c i s t oat by fasiaa 
oven-dry s o i l eltfc potass iv a an* sodise 
carbonates la a aaffla ovaa at TSO-000 c foe 
2.S-3 krs. To e l i a l a a t i a l l l c l c acid, tfco 
s o i l «as f i r s t treated uevaral t iaas vitk IT. 
tka flaorida l o s s i a solat ioa sere tkaa 
reeoved by traatasst n n n l t i s a s aitk I t 
•ad tkaa aitk a eatsrated solat ioa of oxal ic 
acid. Ik* oxalates tkas ccaatod at« eas i l y 
destroyed by. kxatiaa ia a aaff le oven at 
•50-500 C. Tk* fasios m dissolred i s »C1; 
5c 90 aas dvteralaed ia oa* part of tke 
solut ion, C» i sa la tk* otker. Tao years 
• f tar tke radioisotopes >are added to coarse 
clay l o . l cktinsxea, t k e i t act iv i ty a t a 
4eptk ot_*-( ca *as 3 t l s a s area tec tkan ia 
aedlas clay loaa ckernoxef at tke ease deptk, 
tad a year l a t e t at I t - I t ca i t aas 20 t i s e s 
greater. If tke total ac t iv i ty distribsted 
'.kroaak tk* profi le i s taken a s 1001, 151 i s 
coaceatrated iq tke coarsa clay loaa 
ckeraozea belov 5 ca as ccapered vitk only 
• boat •» ia tke Mdlaa clay l o s s . Tk* 
distr ibutions of Sr 90 aa< Ce 1 " obtained 
for tfce aediaa clay loaa aaaples vara as 
f o l l o w : 0-1 ca deptk > 2.3* Cl/k9 Sr 90, 
S.as c i /k« c* TH; *-« ca • 3.2a c i /»« sr 90, 
5.3 CIA9 C* 1»S; 9-11 ca • 9.9 Ci/to. Sr 90, 
2.2 Cl/»9 Ce 1**; 1»-1i ca • 3.J CIA9 Sr 90. 
1.9 c i A 9 ce i«» B i s t r i t s t i o s s ia coarse 
clay loaa sere: 0-1 ca daptk • 1.9* CIA9 Sr 
90, I.Tt Ci/«9 Ce 1**; * - ( ca « 9.7 Cl / ta Sr 
90, 1,21 Ci/kq Ce 1*9; 9-11 cs • 1.0 Ci/*9 Sr 
90, T,B;C^»9 Ca 1**; i s - I t c s • » . T J CI/K9 
Sr 90 , 3.43 Ci/k9 C* 1st . Tke r e s s l t s ska* 
tkar Sr 90 i s re la t ive ly aor* sobUe tkaa C* 
••». It a daptk of 1«-1( ca i s coarse c lay 
loaa ckersoxee, Sr 90 act ivi ty eonatltatad 
aO-TOS of tk* t o u l ac t iv i ty a* coapsred vitk 
33. >( for C* It a. (LKI) 

Total loa Concentration 

Sr 90; C« ' • • 

SOILS; STIOITIOII 90; CttlOS » a ; IOM; CUTS; 
•IT'ITIS; navies; irraoos; utoMToty sTootrs; 
UttD STtr^tS; UDtOttJClIDt nSUTIOl; SOII 
ItsMPOtT 

<22i> 
t o a J i e t t l , I . I . , sad C.I. I s e l l , Oak l ido* 

•tlonal Laboratory, taviroaaastal Sciences 
d i v i s i o n . Oak vide*, Tt. 

Ckeaistry of Taeka*tlaa 99 aad Bvpteiuae 237 ia 
Contact aitk 0***sta*r*d Iqaiovs locks. 

c o n - 7 S i t 2 l : s c l a s t l f i c basis for aaclear east* 
Snaaeeamt, Sci**c* fadarlyle? tadioactiv* las t* 
Saaaaeasst, Tel . », S-J. scCartky (t».). e t a l . , 
Froceediaf* of a syapoaiaa, Boatoa. S«, fovea her 
2«-Dec«eker 1 . 1970. Plena a Press, a** Tort. »T, 
Cpp. a i7 -« l» ) . 5(3 pp.119791 

Tvo radioeIeseets vitk loaf k* I f - l i v e s aad 
re lat ive ly sobile oxidatioa s t a t e s are 
teceaatisB aad aeptaaias. tk* oxidatioa 
s t a t * species coaaonly u e d esp*ric*stal ly 
• re TcO«- sad «p02» s i ac* tease a n tt* 
stable s t a t e s i s tke preseace ef a i r . Botk 
TcO«- aad Ip02*. kosever, are reiaced to l e s s 
aatec-solmble species vke* contacted vitk 
aaaastkered Seatiaal Gap basalt , Clisax stock 
f caa i t e . asd t*st*cly 9raalte *sd*r 
cesd i t ioss afc*r* 02 i s car*fally excladad. 
Tk* t e s t a b i l i t y of botk *p02» and TcOt- sas 
pr*dict*d by cosp*ria9 tk«r*odyaaaic 
calcalatioBS sitk actaal redox Itk) 
aeassrefteats of tfce rack-vater sys tes s . Tae 
actaal ckaaees i s oxidatlo* s t a t e s sere 
vvalaated dec lag tk* *xp*rla*ats by tvo 
aetkods. Teckaetlaa 99 less tkaa or aqaal to 
10(t-«: • rapidly disappeared fro* solat ioa 
ia the preseace of a l l tkr*a IgMoas rocks 
vkaa *9aiI ibrat ioss ver* coed acted ia tke 
absence of a i r . If tke rocks ver* 
a r t i f i c i a l l y veatkered, so Tc vas l o s t froa 
s o l s t i c e . Teckaetiaa ces ld aot b* r*cov*r*d 
froa ta* rocks by l*ackis9 s i tk 2 I S*C1 bst 
sas part ia l ly recovered i f aa oxidant (gr03-) 
aas pressat. leptaaiaa (T) i t s e l f i s 
adsorbed by tke rocks, loaever, tke presence 
of »p (IT) vas aaaablasoesly d*t*rsiB*d botk 
it tk* solstioB-pkas* acd ia associs t ioa e i tk 
tk* cocks. Tk*** c e s s I t s iadlcate tkat 
ki«bly iaso l sb le Tc02 aad Ip02 are tk* l ikely 
forss ia f l sesc iag s o l s t i o a coacestratioas of 
tkase tvo e leseats i s atoxic groead vaters. 
• k i l e i t i s possible to predict tk i s fros 
tkeraodyaaaic considerations aloae, osr 
r e m i t * represent experiaestal verif ication 
aad tkas s i t i e a t * tke pascity of 
(9eockesical) experiaeatal data oa tfcese t so 
c l e sea t s . (lata) 

kbit tact i s cosplete text . 

TtCMtTIOa; ItPT0»I0«; CUIXTIS; 9tStLTS; 
•kSTt-IOCt IHTttlCTIOIS; IfSOIPTIOt: Ek; 
U80IITOIT STOOItS 

<229> 
tovard. P. , 1. Craaby, asd S.a. t la lock, Jr. 
f fraaslstor) , Cossissios fee t tos ie taatfy , 
lad iat ios Control Servlca, rrtoce; Cossissioa 
for I tos lc taer9y, ladioactiva Prodact* Control 
Service, traac*. 

» stady of tke Iteration of ladioactlve t l e a e s t s 
la So i l s • la-Place". 

OtlL/tr-SM1; leteat ioa aad t i tration of 
ladloactive Jos* i s S o i l s , Proceedings of sa 
lateraational syaposisa, Saclay, franc*, Octobar 
1t-1», 19(2, (pp. 123-1291.(19(2, October) 

Tkis paper pretests a aa* aatbod for stady of 
radioavtllde tiqtttlot la Maples of 
•tdistarbed s o i l s . * c d a a s of s o i l 20 t 30 
ca i s da? oa t , sealed, sad rstsraed to tae 
lab, store tk* coatesiatt iaq w l a t l o n i s 
added. Tolsae tad radioactivity of tke 
e leat* are aesmred after passiaa tkrossk tk* 
calaan, tad a vert ica l sectto* of tk* s e l l Is 
aatoradlofrapbad. Tbass dau ar* tkea 
related to kydrodyaaslc ckaracterlst ics , 
kss ld l ty , aid *Uatolo9y. for tk* l o s e s ssed, 
radioactivity rasalas as ia ly i s tae f i r s t 
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<3M> COIt. 
ISaa of soi l . I ty soils tend to ratal a Boca 
of t k i radioancllse thas eat ones. Catenate 
•o i ls aad irsa-rick anils toad to haae a 
kiakec reteatioa tkaa aoa-carboaate, ooe-iros 
soils. 45-100*. fixation cf S-l i d doses of 
St per asas eere obtained ia aa iron-rick 
kydraearpkic soi l . IMchise. testa aa tarioas 
soi l tyaos skoaed tkat ia podsol. spread of 
the leading edee of coataaisatloa is sloa bat 
proportional to intensity of leeckiae; ia 
deck end flay soils, tka leadiee ados of 
coBtaalastisa admcs* to aboat H a , 
regardless of lasckisa iateasity- (LID 

Boistaca Costaat; Leacniaf. lata 

Sr M : I M 

SOILS; l l l t O I K t D I I ICI ITIOI; STIOBTIBI ; 
TTTiMiai; i n o u k i o c t i P i T ; U B I M C T I T I T T ; 
UlCI I IC ; LlBOIktOIT STSBITS 

<230> 
losea, » . f . , loads solo Ocaaaoarapfcic 
Tsstitstioa, loots tola. I I . 

Ccaaaic l istribatioa of taaicaaclidas fcoa 
•aclaac faapoas Testiaa. 

Transaction of tka taacicaa laclaar society 
2«s247; COIP-770411; tearlean leclear Sociaty 
H a u l asetico, lee rock, i r , Jane 12 - t i , 14*7. 
(J. 2471.(1477) 

Rowsssat ia tka ocaaas of ateospkeric f t l loat 
froo aaclaat seasons test is* provide 
isforaatlon applicable to stadias of saabad 
disposal of radioactive aastas. Sssa of tka 
loaa-liaed aeclides so*a ia tka ocaaas 
laroely as solatia, otSan largely after 
association aitk part lclei , bat a variety of 
iataraadiata bekeTiors cat ba discerned. Sr 
40 aad Ca 137, traaelisa rreaosinantly ia 
solatioa, sko* atroaa affacts, eves aftac 
dacadaa, of tka latitadiaally dapaadaat 
pattata of tkslc orlaiaal delivery to tka 
eertk'a ascfaca. Pa, la Sal, a»4 Pa 55 eove 
laroely aitk perticslate n t u r . leaiosal 
eoedltloa* ka«a pcodacad variation ia 
ratoatioa of sooa of tkasa saclidas is aatar 
colaaas. Tkalc rates of l ist ing, astisatad 
froa madia*'t iafaatorias ander eater colasss 
of varloes deptts, perslta tka dafiaitioa of 
several classaa o( aaclida-baariaa psrticlas 
vltb different alalia? C I N I aad »itk 
dlffaraat af f ia l t las foe tnesa tkraa tracars. 
Pliattoa rata* cf tkasa particlas ara lUaly 
ibflaaacad by local differences ia 
biotertatlon. Oaca lac»r cor at ad ia aarlae 
sadloaata, Pa, la , fa , aed C% ara aoved 
dovavard to aabstaatial dep-ths by coaplicatad 
procassas of biological air lf>-) aad aatar 
circa lattoe. I * shalloe~i*ter sedleeets, 
kovaver, diffaraaoas ia tka alasaats* 
ckaaical bekavicr rasalt ia tka ratars of 
aack saclida erceat Co 117 toaard tka 
ssdiasat ssrfaca. Tka son rapid soveaeat of 
Pa 55 ssasests i ts keksvlcr is predeced by 
different ckaaical processes tkan is tkat of 
»a or la. (latk) (Lift) 

I r 40; C* U7 ; Pa; »a M l ; P« M 

Stk M1P0SII; IkMOITJCUDt I ICIITIOI; PI HOOT; 
iitiTini; ptmciss; so tons; SCDHIITS; 
TtlCtl!!; I l l l fP. STfTtsS; C l l n C I l PIOPZITTCS; 
Sfl l lTRI; CHIVI 117; PIOTOIIO*; STMITfOI 40; 
• • f l l C l M M l ; HOI Ms IIIO'ITOIT STOWII; 
• i f i t t ; 

<231> 
•rookies. V.C., laiaarnity of laa laclco, 
Bapartaaat of Ceolofv, llbeaaereaa. I I . 

Tkereodyaaeic Considerations taderlylsf tka 
Uorat ioa of tadioaacliaas la ceoaadia: Oklo 
aad otbor Ixaeplee. 

CDaT-711121; Scientific basis tor (aclenr laata 
Sana assent, sdeecs ladatlyia^ ladioactlaa lasta 
•aaaaasaat, aol . 1 , C J . IcCartky f td . l , at a l . , 
Procsadis^s of a Syaposiaa, aostoa. M , loaaabar 
M-Bacsmaar 1 . 147B. Ploaaa Prass, m Tork, n , 
Cpp. 35S-3»«|. St] pp. |1474l 

Tka pcodictioa of aiaratioa or rvaatioa of 
radioaaclidas la aaooadU is o n of tka aajor 
proUaas associatad aitk radioactlao aasta 
disposal. Isa of rb-pl diaaraax basad o. 
soaad tbarsodyaaaic data kas proiat axe fa I 
for botk tho Ofclo aatar al saactor aad for 
sadisaatar* araaias dapesits. kapropriato 
diasxaas ,for taaparataras ia tha raaoa £roa 
2$ to 200 c al io* predict loss to ba sals 
a kick ara oatiraly coasistoat aitk asailabla 
aoasaraaaats. Por sooaodia akora orfssics 
ara prasaat asd for briaas, arparisiatal data 
sast ba aaployad to sapcloaaat say 
prodictioas aada oa a pacaly iBoroaaic 
tberaodyBaaic data basa. Tbersadyaaaic 
trostaaat of trtasport cf actiaidas asd/or 
laatkaaidos i t baddod salt daposits is aora 
problaaatic, yat f i r s t ispatiaaatal rosslts 
aador kiak tk coaditioas iadicata a kisk 
daorae of ratardatios of tka actiaida- aal 
lastkakidas, lassar ratardatioB of la , aad 
rery l i t t l e retardatios for CM, sr, re , T, 
aad Sb. Kadsciao coaditioas aoald iscraaa* 
tka ratardatiea for l a , Tc, ««u sb; sitk 
clays prasaat Cs, sr, aad possibly I skoold 
ba lass sobi l* . (latk) ptci) 

Oaa tabla l i s ts fk-pl pradietioas for 30 
iaportsat elasetts at Oklo. 

•1STKS, UBIOlCTIff; I1STI DtSPOSlL; 
I IHOIOCUK I K I i n O I ; I1CIOI0CXIDZS: iriCTOIS, 
•iToiiL: icrniots ; L i m i n o t s ; TIMSOOTIUICS; 
CiniSTIT; CIZIIC1L PIOPrPTItS; PITSrCll 
PaOPrJTIfS; SILT OEPOStTS; I ' r r f rS ; TlEOtETICll 
ST0DIIS 

<232> 
aarkkoldar. I . e . , lattel la-Paclf ic lortkaost 
laboratorias, licblaad, I I . 

Iodide l igtation nodal* (or Paalted Redia. 

I IH.-19TI; Isclear lasts •aaaoaaaat aad 
Treasportatioa Osartarly Pcooresa leport, 
October tkroaak Daceaber 1(75, (pp. * - « ) , ff 
pp.(147a, larck) 

1 cosparisoo of tao sstkeeatical aodala, o>« 
for radioaaclide siaratioa tkroaak 
"particslata" oaolooic aadia aad one for 
siaratioa tkroeafc *soaolitklc' eedts aitk 
faalts is discessed. Tka parttcalsta sodal 
assaaes a cyliadrical cclaea of partlclea «n 
skick aaailibriaa sorption takes place; ta* 
aoaolltbic sedia are eedaled V' saaa say, 
sitk tka faal t represented by a cyliadrical 
opes colasa ( i tk sorptics occarlaa •>% tke 
ealls. Tke result of darlaetloas of saterlal 
balance over differeatial colasa distance «nd 
differential tisa for tbs tao sodela skoas 
tbc>. tkair fori is the nee: tke only 
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<i32> COST. 
dlft*r«ac*s ere l» t h esesr ica l n l w of tke 
dispersiee c o e f t i d e a t aad ta tk* 
re l t t ioeaki? tor calcalatia*. tk* schae* 
sorptioa **axl i tr iee ceastaat. Tai* rceal t 
sa«**sts that tkt stroBT caepatiae aefcasa ia 
applicable t o a U a*di* ia akick aalt ia 
•bses t . reaairica. oaly prcperly «*t*rai**« 
wala*s of aatac **locity , dispvrsioe 
coef f ic ient , aad sorptioa ***l l lbr iee 
coastast far i t e eppllcatba*. ( U s ) 

BOBTLS: BOSKS. utankTicki; BMOBBCLIM 
eicuriai; M a s ; STSMBTS; ctaiocic ST»»T»; 
rtiLTS; n i r a o i : CO**BTM c a t s : c o n m i 
fiactus; BISPEISIOB corrncirtT: BTBTISLIC 
*iioctit; ikstc BkneeRrt; c*oes> urrtt: 
a i m s , ikBlOkcrivt: TBZOBETXCIL STBBTES 

fattkolder, B - C B.O. Cleaiaer. ( . 1 . laker, aa< 
C. Jaasaa, t a t t* l l * - rac i f i c Bortk**st 
laboratories. I lcblasd, ( 1 . 

Isceat ires foe part i t ios ia* flaa-Laacl east* . 

• BSL-'>927: 1(S pp. |1*7S, I n a b « | 

lsc**ti**a for seseratiaa aaa e l i a i s a t i s a 
satioae elaaeatt ipert icalat ly ta* 
treassraaics) fee* radioactive aast* prior to 
f iaal oecloeic storao* a*ra> Iseest ioetad. 
Ixposare pathways ta aaa aar* J«f ised, aad 
potaatial radiatioa l a m t o aa iadiaidsal 
l l s l a a e i tk ie »*.e r**iee cf iaf lsasc* of tk* 
eMerarcead st»rs«* s i t e eeia c a l c e l a t - 4 . 
TW acceaelatad t l o t - l eve l eaate ( i . e . , tka 
fisaiaa (redact eaata prod«c*d by 
reprocassls* speat faei) froa tka B.s . 
aaclaar poser ecoeoay tkrcaak tk* jeer 3009 
•a* tk* aaaaead radioaeclid* soarc*, aad 
•esters B.S. daaert aabsoil eaa tk* aMased 
eeoloalc eaJiss . Tk* rasal t* of tke stsdy 
s'lo^ed tbrt for r*asoaabi« store** caedlt ioas 
potaatial iecresastal radiatioa dosas eoald 
be of tk* sea* crdcr as , cr I*ss tkaa, doaes 
froa aataral soarcas. Tk*r«foc«, for tb* 
s i taat ioas i s n s t l a s t a d tka iacastl*** for 
apacial effort tc rasoes say a l e sas t s , 
iacladlsq tk* traaeacaslca, fraa ki*h-l*s*l 
eeste ere eas iskise ly I H U , sltkosak, 
iaceat ires do as i s t for ccseart l s* klak-leeel 
ealc ia* ia t s a l e s s . tka stady reqalred 
• • • •roes essseptioas eoaceraad aitk tk* 
traasport of radioactivity froa tk* ocoleaic 
storage s i t* to aaa. Tke assaeptioas seed, 
oa tk* eke!*, aazisixed e r t t sated potes t i s l 
radiatio* doses, tkss • • l i a l r U a iaceet lr** 
for reeoTle* r»dlo-*l*e*»«s fro* tke s e s t e . 
Isceat lees aero also aasis i tad by assss i sa 
tkat e leaeats reaosad froa tke easte coald be 
ellaiaat*d froa tk* aartk eltkeat risk. Tke 
eose l s s io i tbat portltioala-; iac*atlv*s ar* 
•oaesisteat—despite tssesptloaa taadia* to 
s s s l s l z * tkea— i s based a* cooper iaot of 
predict** potaaiial radiatloa dosas s i tk 
reetla* doses froa aataral soarces. Tke 
statr foasl tkat tk*r* *r* (asalkl* 
eoadlt ioss of a«ola*ic *aflae*e*at share tk* 
predicted lact*a**t«l dose to saa 1* 
calculated to be as Is* a* ose taatb of 
•baekaroaad. " llthoeak "tackSTeead* varies 
<ltk «*c«rapklc locatlo* aad e t i M i m 
standards of s l losabl* l screseats l dos* have 
sot r*t be** f e l l y established, i t s i s 
cotclsd*d tkat hl«k-l*v*l eeete ia a glass 
for* eaa safely b* placed l a ss l sc tsd 
geologic ssdla. Tk* setked* esed la t k i s 
stadT cas be *it**d*d to *v*l*at* e»y 
cesbisat ioe of aaste typ* sad f*olo«ic aediee 
at s i t e * tbat sr* eaadidatas for f iaal 

aaolosic storaa*. (letM CLIll 
p i n m o i i a s : T i i s sonwics ; a i s r t s , I I S S - I C T ' L : 
srotkce, CBOLonc: T S I H O H I S T U nfos«?£ 
PkTCIkT; OOSE COmlTJtTTS: IkBItTIOS BkTktBS; 
USIOBSCIIDT IICMTIO*: PISSIOI •tOMCTS; fPEBT 
n n s ; ran. B t n o c B s i i c ; SOILS: CILCIBS; 
nTtXTTCVTIOB: GUSS: "t!B -CT10tS; TBIDBTTICII 
s m i c s : i i D i a n c i n i s s : STATISTICS 

<23*> 
Sarkkoldar. B . C . aad c B«fi*k-Pric*. 
9att*l l*-Paci f ic Boctkvast Labora toriea . 
•icklaad, *» . 

Biffasloa of tadioaaclid** fr^e •saoloaic 
Taraatioas. 

BBBL-lft; aaclear Beat* BaaaaeaeBt aai 
Raasrortatioa Oaarterly Proanss Baport, 
October tknaak oacaabec 1TJ5. |p>. M ) , (T 
pp. lt»T«, aarckl 

t aodel has baa* d***lape4 far radioaeclide 
di f fas ioa tkroaak saoloaic aedi* by aolecalar 
dt f fes iec ia tb* l i«*id pkase aad ia tke aaa 
pka*«» bared epos a previoas ao-l*l of 
traasport ^y aovia* 4roaadvatar. la tka a*e 
aodel, coa«*cti*c traascort i s seslected aid 
tk* aolacalw d i f f s s i e i > i * s of tk* varioas 
cfcaia a*ab*rs ar* assaaed to b* diff*r*at 
{for fas pkas* appl icat ions) . Tk* baasdary 
coadit ioas for iapalse aad bead rel*aa*s are 
tke saa* a s i s tke preaioes «»d»l. s o l s i a * 
tk* aadel by tk* Laplace traasfora tackaiqa* 
asiaa a bypotkctical set of bosadary 
coaditioaa for iapala* r*l*aa* skoes tkst tke 
• f f a c t s of di f fas ioa , s c c c t l M , aad 
radiaacti** decay e l l l be s i s i l a r to tkos* ia 
tk* pr**ioas sod*l, etcept tkat eatraaca of 
radioaaclid** to tka blespkate i s later aad 
act iTi t i** ar* la**r. Cerise tke eeat 
aaartar a coapatatioaal sckeae s i s i l a r to tka 
errotT cod* « i l l be de ta lap^ aad 
coapatatioas a i l l a* aad* ta coapare a s d i d e 
diackaroa iato tb* biospfcere fros t k l s aodal 
• itk tkat of tke praaioss aodel. (1KB) 

•iffiorociiD? BieMTTOB; u p t u ; t o e t u , 
UTBtakTICkl.; *0C(S; StBIBffTS: CBOLoCIC STtlTk; 
DIfTBSIOI; CIOBIB *»Tt»; CCBPBTTB COBBS: 
BTOSPBtBI; CkStS; SOBPTIOB; BkBIOlCTITB DEC3T: 
B1STI BkBlCMBBT; BlSTtS, IkBIOtCTITE; 
TICOBrrtClL STBDICS 

<23$> 
Ckeaa, U , » .F . bad**, aad 1 . 1 , l a s t s , scctpps 
I s s t i t s t l a s of Oc*sao«rapby. La Jol la , C*. 

Poloale* aad Platoaiaa la Is Xatartldal Pood 
Ckala. 

Batata 2i«|S»}1) :T«%-7a«.(ia17, October 27) 

rears base bass • ipressed test radioactivity 
froa s*se**d osposad to f a l l o t t fros sad*ar 
t e s t i s * cosId be reackise sas tbrssfb tb* 
t*rc*s tr i s l food cksia. I s ' e s t l f t t i a a of 
polosiss aad platoalea ia k*lp, kelp f i t * * , 
as4 tksir predators sssoast tbat, oa tke 
basis of carreat r e s i s t i o * tkr*skolds for 
kaaaa kaaltk sad safe ty , sack fear* sr* 
sroeadless . lasples of cast »**d, o s a l s t i a * 
s s i s l y of •KBaCTfTIS P T t i m i vitk sos* 
fOttSIt UtTXMTI, PIUSapBTCTS POtlk, *Bd 
tb* ssriD* *r*ss»s rsTLtOSriBII sad XOSTtBl, 
ear* col lected fro* the beack t t u J e l U , CI 
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<2I5> GMT-
ia Jae* aad laeaxt ' " 5 . kdalt kelp f l i c s 
eostiy ncti.il urrriait eat r. strum, 
alooo *itk a ( • • of the associated predatory 
t ieec beetles (CTCIIDSU « p . | , ear* a l so 
co l l ec ted . Labcratory-raised cooooa 
boas* f l i a s sore a lso obtalaed for cooperative 
f i i p o s t i . I l l saaplas H R dried ia aa o n e 
at M C overaioht. Polonies aad platoaiea 
eat* deterained i s sabsaatle* of 1.0 a aad 
20.0 4 t«tp*ctlv*l / . Tk« f l i * s tad beet les 
•ere "set asked' by keatiaa ia a s i s t e r * of 
a i t r i c Bad serckloric acids . To •oaitor i t * 
chmica l recovery, Po 2M asd Pa 2*1 W E * 
• 4 M as aarkera. Tk« casalts skoved tkat 
the po ceataat of laboratcry-raised 
boesafl ies a ad of tk« di«t aa vkicb tk*y o r e 
taiead as lacaaa ees 10 aad 10 pci/ka drv a t , 
respectively- Tke ro contest of tk« kelp 
f i l e * aas 2S0 pc i / t* dry vt, ahoet kalf tkat 
of tka cast seed. Poloaise coateat of tke 
t i eer beetles aas foead tc aa aboat katf tkat 
of tka kelp f l i a s (aboat * } • pek/te dry « t t . 
Tka propertieesal redactions s«y b« 
at tr ibatat l* to aaekaaical or aetabolic 
d lecc le laat ioe oa tk* p a n of the coaseaer. 
separation of tk* hard sad soft parts of ke.p 
f l i a s deaoutrated tkat essent ia l ly * l l of 
tka r* i s cosceatrated ia th« c a t i c U s . I > 
ascesdiae tk* feed ekaio ftoa kelp to kel . 
f l i a s , tka Po/Pa rat io reaaiss asseat in l ly 
esckasoed (2SO foe kalp, Z» for f l l * s | . 
Correspoadisa valees for UdOCTSTts Bad for 
btroro* reaoved froa their sarfaccs aar* 2J0 
aad 1000, respect ively , vkile even kiaker 
ra t io s bat* b**a toand ia tk* internal ir<iau 
of soa* sarin* f ishes . Based oa tk* 
available data, i t i s calcatated tkat aboat 
0.21 of tka »o aad 0-2* of tk* Pa absorbad or 
fired to tka sa]or s*aa**ds aar aatcr a 
t a t r a s t t i a l foo4 ckaia. ar*> 

Fa 210; Pa 23*; Pa 2a0 

PClOsTN; PltrONOI; aLClE; II SECTS; 
iiTt»Ttititis: rooo CIIIK; iifitosiirpTii 
•IFOSSIE PITlB.T; tlOtielClL Tta'SPOPT; 
LiBOtaTOST SIODItS; *ISIB STUtES; rtl.L3*T; 
Orturt: fbDIOflClTBtS 

<23«> 
Cesaa, e. 1 . , l o s klaaos S c i a r t l f i c Laboratory. 
Los l l a s o s , • • . 

• iaratioa Paths foe 0kto >*actor Prodacts and 
Icpl lcat ioaa to tka Problaa cf Ceolooical 
ftoraoa of faclaar t e s t e s . 

Iitl'TC-11«/3»; ( s t sra l Piss ios t eac ters , 
frecoodlaas cf an I»E» Syspotiae, Paris, France, 
Bacasber 1*. 1*11. lateraatlcnal t t o e i c Energy 
•o*acy, Tl«Bna, |pp. • •» -« • •» . (1*/M, 

ta t k l s tkaotatical dlsceaaior., «icap« ol 
raaetor crodacts fro* tk* Oklo doposit i s 
dataraiaad t o prieaad ia t»o stops; ateapa 
fros tb« araaiait* acala*, tad traassort oat 
of tk* faafa*. tscap* fres tb* araaiait* 
aralas aar »• »T tkra* aodas: bf f i s s ioa 
r o e o i l , by dlaoolatio* aad racrT*t« l l lu t loa 
of tk* ar i iaa , er ki diffaaloa. e«capa tj 
f ias iea raeoll aeeosats fcr tk* proof* 
daposi t io i i s Ik* aaaaa* ef f-tOf of tk* 
prodaeta; araaisa s o l a b i l i t r aad isotopa 
d*pl*tioa data iadleat* ttat no s i fa i f l caa t 
a l u t t t i o i of tk* scaaia i t* o r a l u took plae* 
by d l s so la t ioa / tac tpata l l i ta t ioa . Tka rata 
of loss t i t diffasioa aas f*rp aloa, raaekiaa 
a poak daiiaa tk* op*r*tl>4 pariod of ck* 
raactar, •*•« i t a«f ka>* baaa o* ta* ordar 
of 10(I-«) fractloa/a for tba soat aotat i l* 

<23S> 

• l*a«ats . Tk* otaat i tat ia* data for t c . l a . 
aad *a iadicat* tkat tkrp **c* «kolly 
ratal*** ia tk* 9«a*o*. a saal l Cractioa of 
Tc • • aad a aajoc tract ioa of ta* So aad Pb 
«*c* l o s t . Cd a«j baa* k*«B l o s t . Ik, *«. 
aad T* **r« aLf^iltcaatlp c«taia«d. 9a tb* 
•kol*. i t apposes that Icoaats •kick. «*r» 
least aobil* aft*r l*a»iaa eh* araatatt* 
faraod iaso labl* o i idos , s i l i c a t * s or a*t« ls , 
wkil* tkosa ahick pcocicitatad aa sat f idos 
*ar* r« lat i»« ly aor* a o t i l * . ftpplyia* t k i s 
data to tLe problaa of tadvast* disposal , i t 
shoald b* possibl* t o ator* vast** i s a 
hiaLlT stabl* aatc i i sack as spathatlc 
araaiait* ik appropriate oooloaic 
•a«iroaa«iits *h*r* t«oparatar*s caa b« k«ld 
b«lo« S00 C aitk loss r«t«s fro* tk* eatrix 
aador 10 |*-C| /a; l a s s »c l«t i l« *l«a» t a , sock 
as Pa, shoald be calstasad at rates - s s tkaa 
10fT'10|/B. S**«ral iaportaat assaaptioas 
are aade: I) that syatkat ic araaUi t* " i l l 
b*kav* l ike tke attaral Oklo araaias a iaaral ; 
2| that tk* early iatcaia radlatioa f ie ld 
o i l l aot l*ad t o loss of t.h* desirable 
c r y s t a l l i s e p:op*i lists cf « m i a i t e : II chat 
t*apecater*s of tk* stored aaterial a i l l aot 
r i se to aa l ses so kiah tkat tkey lead Co a 
diff*r*at patters tkaa «t Okl»; aad at tkat 
th* o*ock*aical coaditicax akick «ece 
respoasibl* for tre s t a b i l i t y of tk* 0>lo 
araais i t* caa be «aff ic i»nt lr i ^ e c i f i t l , 
sa t i s fac tor i ly repzooaee), aad assaa*d to 
persist for a loaa period. If tbese 
aacertaiat i*s cat be faaorsfcly c e s o l e e i , 
synthetic *r*aiait« (or tkociaaite) aay 
«v*ataally pcoe* nsefal for tke loai- tera 
storaoe of reactor projects in y«alo*lcal 
s i t e s . (>atk) (Uk| 

i rv iy iS; 7«»OStTIC». ST701B: a j l a t l t ; JUIMIS; 
WBroauniDj s:e i» roi; i « w i » i r ; : r i s s r a i ; 
«TSSIO» pswoc'S; Dirris:a»; T K « » m » s • « ; 
OXIDES; SIlICkTES; S£T«^S: ^lJLPt3ES: »»SII 
ST3PACE; «1STE DISPOSIL; SlOPtef, cnLOSIC; 
CkCTOIS, »ITOS»l; ItSTE • I l i m n T ; aiSTE-JICr 
IITEJ»CTIO»S; . SISTE T»I»T»I»T 

<JJT> 
Dao«4 and 1oor«, whit* Pla ias , t r . 
Techaical Sapport for Generic csvironaeatal 
lapact stateaeat I'.l'.'A: ladioactta* i u t < 
laolatioa i s *^oloaic rorett ion*. Talaee 21. 
Oroand vater soaaoeat and i a c l i l * Triaspor'.. 

1/o»I/T«-M/J1: M* pp. ( I * 1 * , ipr i l i 

Tkia report presents tk* r e s s l t s of coapater 
analysis of tk* «f f*cts of *h* coastroction 
of a radioactiv* atst* Mpo^Li^cT s^d 
conae^aent heat operation on ^oar.4 »at*r 
•ovaaont. x l i t e r i t a r e saarck aas aade to 
dateraine typical generic, qeoloqtc, and 
kydroloyic properties of t«e tkr«* ^aoaedia 
aadar coasidaratiirfi: araai te , basalt , and 
skala. IdiSitioaally, to* soarc* 
concentratioaa *G4 l**ck rates af ael*ct«'1 
ralioBaclid«a ear* atod iad ia relation to tk* 
ostiaatad acoand vater isfloa ra*es. 
Lonn-tata biaratiot of r4dioa<iclt4*s a s 
• ffact«d hy groand vater f l o * vaa alao 
• valaatad. ror a l l zac* types <adar 
coaalderatioa, i t ia avaaaed tliat tk* 
proposed rapasltory i s at a leptk of 
1J'»-2000 f t , vltk kydrostatie preassr*s on 
tk* ord*r of <0-«0 bars , aad rock types t ta 
of laroe ar*al *st*»t , lov topo^rapkic 
r e l i e f , and kave a hydraulic artl ient of 
1/1000. r.zo%*>, vater flo< into skafts batlt 
in tke aenerie orat i t* s i te voald b* on tk* 
order ef a fev qpa, vki I* f lovs into skafts 

http://ncti.il
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<w»> 
la. s a a l * asa basa l t x i t * » s a a M b * m t t M » 
• • a , aalass asa iaaar ixg saasara* ara cakaa t e 
a i t n l i a U a a - Vt U t • • a f * * * * * s t a l e s 
aaxa caasaccsct** s t a a l t a s a s a s l f , aa taa l 
i s c a r t v m a c * i x satac l a a c i s a a a M accac, 
c a s a i t i a s I- t racactioa a f O a a to 
i x 4 l * i * a a t l a a f t s %» a f a c t o r a t akaat 2 . 
aaciaa aaacaclaa o f tbc caass icar * , i a f l a a 
r a t a * f roa ac jacaava jas i fa rs s i l l t o a a • * » 
cssac c ( W x a f spa -far: c s a x l t * , ' * a f i * f 
ass, {op b a s a l t , as * » • * » ' « o f «pa fee c a a l a . 
StCXaa n t a i caa Ca casacaa t f a r s n a x i a t * „ 
« m t w b | v a l l a ' i t n a a l i c a . I s . a i l afcrs* 
m * t f F * t , aaat M a x (cos r a i l a a c t l a * * K > I 

' a a s a t o a i f i c a a t i a . « i s t » r t f a? t k * p n n l m 
• - •- - - a f c l a r t J a a T - - " 

torn* ttccaafc t k a c* as* Uaay , <» ast iactag. ax 
« * Uka acacc a< ! • > , « ( • < f x * k a l « , M a p a lac 
t a o l t . V a t } « > ^ c a j « 4 « f . n * I » K U I I 

•--.; • / , t taa ia»" « u y i f ' t t s » ; : g a a i i a * s « 3 g M ^ : , m j ^ . • -
. ; y a j g E a » / > a » y r r a » a a « ^ ' a % « a a f a t f a l F j < j S t , y C T 

" . , c o & c U 4 a » ; , r f t t ' ^ t . * a r ; t t e ; a » i = t a a a x * a c a i r I -
r , 3 y / / f a f t t ^ a ^ ^ i y ^ ^ a « i ^ ^ ^ a p ^ a ^ ^ ? . > : > -

-'- ( t a t i n t a s t e s * * t » K » U M d i i n aaaala* 
'<• - , ' B B « M « * i t t k * > - a i l e asaaaacy mt t k * s i t * _" 
_-_ • j w ^ « a * & i a x - 3 k d £ r ' ; 1 * t a ~ a s } aCx /a t , ascaat -

. ( a t 1 c : * ^ i « * * « * * » • « • a * t x * fcsaacarr , 
• M - 4 M T » a f * * r f a resa i r r i a a i a * a a t ' 
tasaesraciaa a t a csaeaatcacjaa i M f c law* 
sceaatast* l a o a j a , ~1i.m* « * a a t ^ a r a i c 
caas l ts * of "la* otoaad » * t » r aaa r a a i o a a c I U * 
a iacat ica aoa>elsal ta caa taafw» aact.m^cat 
M a l i s a a ae » f f i c i a a t i a a m t r o a x » « w j 
tkax* s t a t i c s . I I U c o a l * c a j w x a a t » as Jot 
aacarta ia^r l a tfta sa««asta« a l l a a a s l a 
tkacaal IcaSs praseatas' e teaskara. bar* 
csaptatr ass ias is » f t b i s probiaa a « i ska* 
ikae Isaac a r a a l tkaxaa l taaaa ro * }« c*e*c» 
«r > i i a i * * c * acoclaas a i t * a i f r * t i a « 
Ttiian*cl\i*r- f l a t * * «l»* i 

' 5 t « ; -H-. • * ; C» 1 « ; 5a « t j Ea I S * ; *a 7 M ; f» 
I 3 « ; l a 2 * 1 ; Ca i a a ; » • 2»5 

ccxfvrets; Mens; » J M U , «iT«rmt:c»L; 
K r ^ T T t W T ; STOarsi. c t o i o c i c ; I t T t S t U c r » M ; 
•»ttoi»cir»r f K u n w ; s t u s ; JMSUTS; 
CFMItYS: s»ce»B » r r t » ; l u c r j a c ; I U T soaatnn: 
• t r r ( X b » w e a ; • r a f v r t c « t ( C i e a T ; f tcasTTia^; 
t i m r R t n stastcsi ttstt srattet; »istr 
ETStastL; l i n t s , ( m n c n t i ; nscaatciiBrs; 
rce« aecvtuci; ttratmtriati cttr- n n n l 
fMKf*'**-. ^^'afWStTS; SILTS; »ISTT% 

caacacaasiBt ataac I s l a n a l a a c a l c a l a t - l a a 
caUaciaai saaa* t e i a i i » t « a a l s i U 
pofa la tXaax , f a r aack « l t « aa« caaaaata 
t raa taac t casa. salaasa o f • icaacaa 
t t O a a U t o t a * ataaaataca i s caa aajac 

. ^ac l t iar Car aar lcaaaasta l caatsaiaacJaa fxsa 
'. t a a l caera<Ticta» t a c l I H l a a . l l a ^ d i r '" 

tcaaxpacr i s t a * ^ l a d ( a l aato at aa t lwacr 
mt n U a a c c t ' a a a t a r i a t c cs t a n a a t c i a l 
aaaf raaaaata . - t a a a l a c i a a ' s l s i c U a c l a s s . 
c a a « M S C a t i < a aC saatkaascaca c a a j t a l a t * 
a i « a « t a r a «aafcaaaaat^ a r a t a * avacaaa'a? , 
sack « i a t r i » a t I a B j acaaat .caa Caal 
f a a r l w r f e s alasCx a x * ca* n i m i l t m U i t 
t a c aaca a x « . T a r * a * a caaaacsiaa t a r t a r s 
asa< i s t % c U M a s c a t * t a a s c i a a t * i i » u -. 
r a s a K t a a f toa j a a a a r t U a i a t a a airaocaa ',-• 
a l f l a t s c a«|a«ac». t a caataaixaora c m a a l 
a a r f a v 3 . a a a i s t a x a a t r x t l a a a r t t a i J - t a t a a a a • 
f a a a l t t i a a a H Faatar taa aca ealeslacaa » t t a 

~ faaSefc aaa l a a t a a c r i C c x i c a c U 
-/„^r=r S^^rf^li^, 

l a a c a x i a a c a l t M a { t w c s t i a M . 4 
• r t v t i l a a t f aaaa. c * i a t e a U a a l a U a i a a a U a x a 
~ S « ' s i l M ^ t h r >9£<X t » * V c*Cxacaaaia« r i a a t 
. 1 * naa r a s a l c oC a r t a c a a l aaa iaara t r a a : 

x a b a a n i o a . ht a i r | T I | a»< axaaeaca t o 
caccaalaacae araaat I C T I . t a t a c a a l a»faaai.a 
t e a * M a l a r i a * accsaats toe a a f a a i a a c a t f 5 « 

• a t * U 'aaWiaa c a a u i a a t a a tax c a a a U t a f • « • 
of ' th> cocaX seaY aaaa, Taaaxtioa i s eta 
• • J a r f a t a s a f -at asfssaca t a ia taxaa l o E j a a * . 
l a e t a caaar mt s t i a , sataacaiaa t a taa 
a U b o c t * a f f i a n t , aaara (c K coatc iaatas 
apasex iaata j f I 9 M of cka saaaacsio* aoaa r i s 
etc a a j w asaesac* a a t a w ) . rka calacixci jr 
kiafc' e^ato 4oa> o£ J05 • i l U c a s / f a * t ' U * * * 
c a s * at « » • aiArastscs » t t » i s racaiasa' Of 
t i a Ckyia l^ asf i s sxa f u a c i i r t i l ) 
( » 5 « i , c «a »2» t | , aa i co * iasaac axcaat t a 

»» 1 « t p 2 T ) . k i a a a laaa aca aacica«as of 
- f a t a c * a s c a a t i a l caa ia t i aa aascs ca 

i i . 4 i a i l u l x aa i B«p«Ist-*scs mx~mmt a t t ac 
; ( a^c icaxx ia f c leat M a caasas t a aaacaca. 

cm;-. 
reacroas, wtem-vtmuim sis-cootta; I I D H T I O * 
sost; rnwuTioas; n m TjfiixisTj n t i 
ceaxitirBPTS; c i M i u r n e ; rtmHR, i*tr»»»t; 

-EixesMt, i n m K ; wscsTSMi i»xtt»r:o»; m 
» • » » ; 1SRTS; CT:L»lf»; lITtOCV; 3ISR; 
e r n n r a - S ; • m a a t n o e f ; » I » ; rra»S; f a S B T f o a ; 
FOOD CS«T«S; *ZSSSFtSSIO<; SOOS; C»»»0« 
VtWtti c t raoa |» ; c n t s a l i » : crsTa* »3T; 
TBain t » ; :ooin »3«; rtrrrss »S; t r m a t ; 
STxD«n«a 40; M T K B T B I T3«; CDCrvTM C W » ; 
S K I * ; WOns; SBStxaSxttSTI M l t» ICT; T K 9 B X T I C » L 
S T » » « S ; l i ( ; rCfiCTSTIW 

•Jf"iS-

_;,:/^ 

<2!«> 
c«»i« , • . , J r . , ». t . * l a a e » , f , C f i a a a r , •J.s. 
• i l l , I . E . Rsoca, aat 4 , r . auaacsasas . Oak 
tiir ( a t i a a a l l a k a r a t a c r , Ctaafea l Tackiola^r 
B i a i x i a a , 0*1. t i«^«- , T » ; Aak I M a a n t i a t a l 
Xaftocatocf, t sa i raaaaa ta l Seiaacas D i * i s i a « , 3»» 
»»4»t, f » , 

I a * icoaa*a (« t lapact . 

c i v t / f M e s / T i - s ; COTialat iaa at t a a i o a a t i w 
• a s t * rcaacaaat Casts s*4 t»« Saa icaaaasu j 
lapaet a t u s t a t f f i a a a c s is t a a aaetaar raa l 
CfcU - •aececassiaa a f ( ta t -Taaaacataea 
Smm-emalm* Caactar raa l Caatc ia iaa Vraaia* in 
aa4 Taartaa, Sacttea T , 9 , ( > i . T I . I J J , i t : 
» f . f l * T » , ( a f t 

n » r » 4 l a l a s t e « l iapaet a t t t a aodai 

4 * J a u a I I I 4« Joac, 6 , , a c i f a r s i t r of 
C a U t a c a U , S i a i s i s a o f x t a c a s U r aa« Saattacr 
xas iaaas ia f , t a r k a l a a , C l . 

Maaacsiea U r j a r i « * « i a . 

«caaaa Biaaaxai a f l a ^ i a a e t i v s 9—tMm, I. J, 
Caafsa* f t a . 1 , rracaa4ia«s a f < Coafaraaca, 
• a r k a l a r , c», (aaaat JVJ -» , >c4*. Vafaats ixr a f 
c a i i f a r a i a , t a r s a l * ? , C», Ipa, « 2 V I J » | , » * • 
a o . ( f H f , M o 

Tk* asaaaaasa c a l t s e t l f a i T c a l l * * i i a m m 
a t a f i c M - f l a U l a t a r f a e * « r * aras>»ta4. 
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<I3f> CMT. 
. af Usanaiaa a n altkac 

»»- *c • • I c m m n i l • ! » . 
• m l 

i a* adad* * - aariatkaa* 
U t a * tana H I a* aatlactas. tC t a t aatiaa 
is kaaajtaaaaa tkaa taa aaaasciBa/ flat*: ( n K 
* i U * * H c U c t l , aa* U taa aaUaa ia 
l i l m | i i i w i taa Ctaat a'«U iatarfiaaatv . 

lariat** 1 « • aaarxiCa tka taa 

MatriaaUaa caaf ficiaa*. 
W M m n ; l i m v STtaTTaBaXs M I 
MStsnarias: aucarrr ; U M l W i t S ! f i m ; 
H W W I I T B ; M n C W C t m • « M t t D » ; SUT 
KaasTTS: aYSfttSlOB CaVriCEaVT 

•aaa aaa f l a t * ( a I 
i tifeaa a a a a 

fa iwMl tea a l M f aba iatarta 
aaacrikat aatk iaaUraU, , n t o t a ) 

<2»T> 
t c , * * * a . r . [**rk, Saatia 

ralata ca-Ua 
aalac&t* «iffaxaaoas arran-jaa, i a * » * 
ftfBasaat %wtm*. ajalacaiar_«rfa*fa* aay ka 
M a a a a i t a aiaaal eta *aicr£tJals aw a v'.' 
facakatott-aaajfa * U 1 k* l h a i i l l i * ,' 
aaalrlaa apabaklllll i a l i * i »a l a *aa 

Ua> H f M t t i t M K C U * t a t 
'm SficgFfM. fawjaaajaljafc;j* j . , _, 

airt«>titfer. t W ar«*>i»feir *» aaacalata* ,'" 
a« «aa Jractiaa af Uacauaa .nUaa atacai - - -
-*• * " " J * * * £ • I » aaaacfealbr 
q a l •<• taa cas rrkatiai. • aapp l f i a f ' 
a j t *ac r> a a * * * * , * * * araoaMii»r a * f m l d * 
a r r i ra l caaka* o l e a u t a l . rj^aralar 
ciffaataa amana aarr iasartaat Carver* 
a a U aalacicfaa aat aaaattaa* i n araa&tai 
b t k t l b 

EBM7I0VS; I U J I BKaaOICS; 
. m f a a r n a t c f ; t W I H K H SWMCS; "» 

-«v, 5«a*i« laaaratariaav alkaaaarajaa. 
«a»» 

tatfaaaclMa Biaaatiaa Status lasaciatai * i tk 
I k air* Sit* la Saatkan (a* antes . 

C0sr-T«ii2l; sciaatif lc M i l Cac Vaclaar asst* 
» t . sctaaca Bjaarlyiaf aatioacti** aast* 

•at . I , aVA. scCsrtkr # " - » , «t *X. , 
araratiiaaj *f a Sfaaaaiaa, t » i l a » , ' « , laaaakar 
2*-?acaaa*r f, «*»». rlaaaa fraas. Ma Weft, IT , 

t * * * l t s ata acaaaatat af « stair as sararlo* 
caafficiast* | M | far 12 caUaaaclica* t> 
sataral aatar aai alaalatai aatar froa 
aarlaaa n n u U (ka aalaraia taaia, Tkia 
kaaia ia caaariaa* af aafaa* salt aaaaaits at 
•kick aaaa ara kaiaf caaaUaoal Cac a 
npaaicecy |ai»»j . ta tk« satacal 
«ra«a4«»tai Te aa* I aaca aet aaaer*** to • > ; 
anaac, akUa C< aa« Sr t i U H t a l M ' » I**a 
tkaa 1 . caafMetaata (ar ta a»< ac aara 
•rrtcar tkaa taprJ ) , *af raaaaf ;raa 25 ta 
•raatar tkaa » f t *3 ) for fa aW » . fk* M 'a 
ia tka •iaalata* aalatiaaa aaja ktakar far 
tka *»€lUm aa«aat l e • •« I akick caaaiaa* 
tjt* aaa. . stafiaa UaalaaS rttk a* aai 
araacie ectalaMata ato aafacaar. laatkar 
aaarriant i a tka aaacaaaaMt • ( M ' 
•aaaacaaaat a t i t i t f . Tko rodt ckeaaa H I tk* 
•afaata tolaait*. far • aaaal* fraa ik* 7I» 
ft lava! i k r H m N , kcaaaar fraa tka •>** 
n laraj tka M aaa «40. aaiaf a 
oa*-4ia>Hlo*at f ta * aaaatiaa araaktkraaak at 
Ca a i i l aeear in »»« r»- traaktatoafk 
aiaarianta ara carraadr kaiaf ran aitk r. 

lataiactiaa af-tattaaacUtaa'fftk. eaaaatr* 
' IkatrlataJ aivh tka Vaata laalakiaa * U a t t iaat 

| n m SIta i a Paa Basics. 

SU»-1>-«2*r: t l R j . ' ' p m , tmatt • 

k-aanaf a t cka aataatial aC aaataajtcaX aatte 
( l a i tka a ic ia l t r aC fka aana Xaalatiaa ' 

. r i lat - W»at a i ta . i a aa.HTaiatarVaa far ; 

. uatayfcUaa »t raaiapm l l fc atjrafctaa aia-aa 

.- aaaaaaa cair iar »#» aara..^carrfat aa«. -
Salatiaa'ataalaala kaaraaaaHag pH«r la - -
aaallkalaa rftk aataaa afaarata af halite aait 
a tiafccal" ajaanjlaalar »0tm aaikal -attfc 
saataaacSt#aa aiat >aa>»itat »ltk aaalaaical 
aaaalaa ta aptab; xac^tjac caatMciam^ 
I H ' a t - T t t a a j l u t n ' 
cara aaaalas tsaa I tC #e aai 
karakalaa, a»i iaclatai a aC a « l i t a , ' l at 
aal fkal i ta , aa« « af tka CaaAra aakrarita, 
a l l fraa taa Uta*» racaKiaa. otkat aaaalaa 

-v aara Cxra tk* bata ta aaf Calakra aaakara f 
tk* Bactlar raraat.iaa, tk* Ball Caajaa 
saasataa*, aaa 2 msmfimt tram tk* Ckarrr 
Caaraa aaraatiaa. - Tka aacliaaa ekaaaa far 
ctaa* aar* C« TT>. sr •¥, I M l . tc •» , Sk 
12% C* ?»», fk IS2, e* 153, ta ! • » , >» 2*1. 
ca 2 M , «s4 fa 23«. la tka beta* x iwlasta, 
aaiaaic raariaa, f e « | - a i r **4 r-» ska>e4 
I l t t J * ar as taafaacT ta ateorb aa a*j af tk* 
fm»tim [K4 ckas ar aaaal u I I , aitk ta* 
paaalalai aaeaatiaa af a e l»f aaaala fraa * 
ka l i t * e tn taa BM L*as tkaa f | . c* • •« sc 
14'* aara alaa aaaKal l * lacs tkac f, bat 
aafaas ia tka raaar af W-20 **r* abatraaf ac 
araaral a^aarals. k* (4>a ra^ani fraa X to 
aaca '-*** >»W, <**«a*ia« oa t l * be la* aa« 
•aeaaiU. Laatkaatoa aai actiaic* %f* aaca 
t f ^ i c a l j j fraator tkaa W9», aitk oalj 
aal f te l i ta skaafaa siaaif icaatlr Isaac 
aoaaratiaa. la tk* itcaasawviar siaalaat, Te 
aai I skaaai tka saaa kaaaviar. M ' a af tk* 
etkar aacliaas aar* at iskt l r kifkar, 
a a n i c * U r I f tkoa* af c« aaa Sr ( laa* tkaa t 
ta »** l . Tkia aoaU b* aaaaeta* i f astvtioa 
aara 4mm ta as ioa aackaaaa aackaaisa, bat, 
1* tk* caa* af taa act I aid** a*4 laatkaai***, 
aa* mimm rasalt f ro* at iaeraaaai 
caatrifcatias af fcftralrsia t* tk* M I n to 
tka kiakar p* of t k * arcaaaaatar a iaal** t . 
Clatk) p i n 

Soratiaa Coaff iciaat 

cc I I I ; S i M ; I 131; ra »«J; «« l « ; «a I M ; Te 
• * ; Sk 12^; C* ! • • ; • • JS2; Ca 2*aj »^ 2J« 

UtcirroiT srasffS; airi-; stooaa * i r i » ; itzttl: 
• iBieaacueis; soirrtoa; • rsotmoa; tocxs; 
s m i t f T i l r roirrs; «tit?».; re t ra j i r r t : W T M H ; 
t»aretT?(S; CUTS; S»9STcn»; t lktos^cut l 
•fsMTSOf; so»?rro» rorrn«m»T: ttaosiraaf; 
SfTf SEUCTXOI; " W H t l , 5C)l»5IC; k l l f t 
sfofast; « m . jeititi; i*tT t rmsirs; tia 
excRtse'- t i s i r u n t m r t ; « ! « * » « 



Cefeid. J.O.. aa« P.C.T. U t , Oak tide* Batieael 
laboratory. Oak tides, TBr PriacetOB aaiseraity. 
friacstoa, BJ. 

flov ia Fractered Poroes Bedia. 

latar xcsoerces xeseercb M i a :MB-S«€.|1977. 
J n D 

Tbe eeeatioas l O t t n U ) tta floa of ' la id 
tbreeak fractered poroes eadla arc derived. 
Tkese eaaatioes consist e( Oarer's law far 
f l « « flea ia tbe prieary pores, eseatieas of 
aoties fat f ie ld flee la tke fracteres, aad 
too coatlaeity eaeatioas. Tke systea of 
afaatioaa is cooeled ky taa iaterectloe of 
f l a i l ia tke priaary porei aitk f ie ld fa t ta 
fracteres. Taa coapiiae teres, akick ara 
iacereoratsd ia tka coatiraity eesatiojs, 
describe tar trassiest flax of f la id oat of 
tka pciaary poca* aad late taa frscteres. 
A t f i a i t a eleeeat Calextla aetkod ia ased to 
solee tkia coepled systea of eeaatloa* for 
traasiaat flow ia a coallead leaky eeaifer. 
Solatia** ara ottalaad fee botb coastaat 
disckeree ead step acaacoaa pcebless. Tke 
iaportaaca of coeplUe tk< prieary blocks to 
tka fractal* systea sad tke effect of tk j 
accaloratia* tore ia tka taaatioa of aotloa 
ia tka tract ara* ara stadied by exist tkix 
aodel. (latkl 

icv i rns: Btiaaoaa; E Q I I T I C I S : r u t a aecaaaxes; 
•Ttfoariiaics: xoDfis, J I T B I H T I C J I I ; 
PRSUIILITT; POCDSITT; ftLLi: R K I I C U 
tinoos; F i i cn . i i s ; t a e o t r r i a i STUDIES 

<2«J> 
Deeeid, J -0 . , a ad I . Beeaee, Oak tldee tatioaal 
Laboratory, Cak lidae, T». 

attar ial Traaaport tbraeik Pccoss Bedla: » 
fialte-Eleeeat Galarkla nodal. 

Cili-»«2»: tealtoaeeatal sci«eces Biaisioa 
Vekllcatioa 7JJ; 201 pp. |1«?«, Serck) 

1 tao-disaasioaal aodel tc dascriba tb* floa 
of a dlsselaod coastitaaat tkroeak poroaa 
aadia aaa daaalopod. aackaaisas iacladad in 
tka aodal ara adeectite transport, 
kydrodyaaalc dispersios, rkeaical adserptioa, 
aad radioactive decay. Tka aolotioa of tka 
ee.eatioax dascribiaa tba abaaa aacfcaaisaa aas 
foaad tkroaak tba aaa of Calarkia 
fialta-alasaat aatkoda. Ikeae eatkuls aca 
ideal for eeeerlcal aiaalatioa of traaaport 
beceee* eaeerieal diaparsioa is aaall aad 
eeltldiaeasioaal irreaelar realoaa caa ba 
easily traatad. Tka eajof perpose of tkis 
aodal is to al io* tka iaveetioater tka 
abil i ty ta aiaalata tka tcaaeaoct of toxic 
satarlala rfcroaok eataratad-eaeataratcd 
poroaa arils for predict ioa of fatara 
eetceatratloaa la tka aroaad aster, Tba 
deaelesaeat of tka aodal is oat Used ia 
datail aad too exasplee are felly presented. 
<•*•> 

Tba saaesdlcee lee lade Ua l ist laf of U< 
coaaatar coda, lapst, a»d oatptt for too 
aiaaplaa. I floa ekart of t ta pr.araa is 
iecleoed is tka tort of tka lepo't. 

coiparn coat*; COIPBTR raoaiaf; BOBMIOBS; 
•TMODTfialCS; BOBtLS, UTBIMTICXt; BBIItlCH 
arnoM; laaxococupf a i e i > r » i ; ctoam a i m ; 
t i r o t m c i L I T O D I I I 

Srdal. «.»-, a. i . Haaials. D.C. Boffaaa. ' . 3 . 
laaraac*# asd S. volfsbara* Los alaaas 
Scisatific Laborata;^, Los ilaaos, 11. 

Sarptlaa aad Bifratiea of fadiaaaclides ia 
«aoloaic Badia. 

CPir-7»1121; sciastit'ic lasts for Baclaar «ast« 
Sciaaca tadarlriaa ladioacciaa Baste 

a t , U L . t , S.J. IcCartkr ( I * - ) , at s i . . 
Procoadisas of a Sfaposiaa. Bcstoa* n » Ioox«b%.r 
2B Pocaabar 1 v 197a. Plaaaa prassr *a« Tork. ar, 
[pp. «23-»2«» , SC3 pp. 1197*1 

BaMficial i t i l iaat iaa af aaclaar aoaar 
raasiras jaaoastratioa to tba pablic tkat 
aaclaac aastas caa ba storad aktk assaraac* 
of safatf for carrast aad fatara aaaaratioas. 
TLa USL Badiocaaaxstrr croap IM 
participatiaa ia prograas to aaalaato tae 
potantial iataractioas tataaaa radioactiv» 
•asta, paraatic aatar, aad aarroaadiaf rock 
•kick aiakt affact tba !osa-t*ra coataiaawat 
of radioasclidas ia osoloaic aadia. 
I a i t i a l l r «a are atadyiaa tka iatarsctiaas of 
aatarial fraa tka tlaaaa Ski la foraatioa, i \ t 
Cliaax stock sraaito, aad saaaral Jackass 
r iats taf fs r i t k aarioai radiotaclidos is 
solactad groaad aator?. setroacapbic aad 
•icroaatoradiosrapkic tacbsiaaos kaaa baaa 
saralopad ta idaatifa siacitic aoratioa 
sitas. tatacsiaa batck aad colasa 
saasaraaaats cf sarptisa ckaractarlatics kaae 
baaa aado. Tka affects of apacific 
variables, sa.-k a* tesperattre, paraaability, 
porositr* cation axebaaaa capaciry, particle 
sise, aad sarface area, bave beea 
iaaest lasted, (latb) 

Ibstrac*. froa coafaraace i t coapleta text. 

siSTE-xocx irrniCTioas; SHLES; S H U T S ; 
Tarrs; s n m o i ; nmoxocvroM; ptnocakPiT; 
laroaiDiocupBT: amoss; H S I H , »»oro»CTi»r 

<2»S> 
paraaadet, S .J . , CD. Pieroa, B.C. aatxer, aad 
S-C. Botes, Idabo (atioaal YafUaeriaa 
Uboratorr, Idaao rai ls , I C 

Betkods Caalaatioa for tka CoBtiaaoax aooitorlaa 
of Carboa I t , Krrptoa «5 aid Iodise 129 in 
aaclaar rael leproceaaiaa aad (aata 
Solidification Off-««s. 

K P - l l f ; 1« ^p. 11979, Waick) 

Tba stata-of-tk*-art foe tka caatiaaoas 
BoaitoriSf of C I t , I 129, aad «r n released 
froa reprocessiae plsati aad aolidlficatoia 
f a c i l i t U a aaa eaalaatad. rtklisbed 
aetbodalofy aad daaelopatatal proaraas at tka 
Idako C*eeic*l Procasalaa Plaat ara 
eeeearixed. Tka preseace o< kiak 
coacaatratioe* of 102 pcovldec iatarfaraacaa 
for aost aetkoda cerreatly eaployad. Tba 
saparatioe of C la aad I 129 froa tke 102 aad 
*r BS is tae saapla straaa is raaairod for 
accsrate aoalteriaa. Tea aatbod proposed for 
derelopaent eoBslsts of tke catalytic 
coaaaraiaa of tbe C fa to C02 aad tke I 129 
to 12. fkose species are taaa saatcated froa 
passible iaterferaocea ty salactlta 
pexaaatioa across tkla aaakt.aes. Tba «r *i 
ia eosBtea directly aitk a beta detector ia a 
floa ckaaber aiaea i t dots so*, seffer fraa 
aioaificaat laterfereacaa. rbe aesaratad C 



Mtrioratrni Ttiisforr 

%t 

•a«5> 

: 2 n » co«T. 
'•• i s o n t t i e i t k e i t k e r « f l o e t k r o e a k 
p r o p o r t i o n a l c m m o r a a l o a i z a t i o c . 
c a a a b e r . 1 l a s e r f Xvjorescence oe tkod i s 
proposed t o d e t e c t t k e I 12*. a 
d e v e l o p a e s t a l pioaTxsi t o r e x t e n d i n g t k e 
s t a t e - o f - t k e - s c t i s o a t l i r e d . ( t e t b ) |P»P| 

EWLBBTIOI: BETBOOS; BOalEOBIBS; CXIK>» IB; 
I I T T T O I t 5 ; r o o t s r I T * : I O B I B E : U S E S ; 
•IP-OCISST.IC; SOtIBIFICETIO" ; X9CLEB* 
ftCXLETtES; SasTBTIOB BETECTOS; BET1 M»TICl»S; 
O I I M T I O I : B t n o c n o i l O E S : s p i t a - n o p 
n o c E s s E S ; c i n o ; B ior iBE; S C H T T L U T I O W COOBTEES 

<ja«> 
v i v a s , t.r.. B.E. B a r l e t t a , U J . J a c d i e e . aad 
B . J . S t e i a d l e r , s r a o e s e B a t i c a a l L a b o r a t o r y , 
I r e e a a e , T l . 

laack l a t a C k a r a c t e r i i a t i o a c f S o l i * R a d i o a c t i v e 
• a s t a P o r n . 

CCST-7B1121; S c i e n t i f i c B a s i l foe P s c l e a r w a i t * 
F a a a f e s e a t , s c i e n c e • n d e r l y l c a . r a d i o a c t i v e Bas te 
• a a a e e e e e t , f a l . 1 , C.J- BcCartky f E d . ) , a t a l . , 
p r o c e e d i e a s c f a S y a p o s i s a , B o s t o n , 9 » , Boveaber 
2 t - o a c e n b * t 1 , m i . P l e n a * l i r a . Baa Tark, IT , 
i p p . l a e - I S ' l , M l pp. {1979} 

l e * e b i a e c h a r a c t e r i s t i c s c f s o l i d r s d a e s t a 
Coras v e - e d a t e re ined t r aaa o f l i t k i e a 
d r i f t e d eeraasLen d e t e c t o r s for 9*aaa ray 
a a a s a r a a a a t s aad e a s f l o a p r o p o c t i o n a l 
c o a s t e r s f o r b e t a d e t e c t i c n - B a s t e e a t e r t a l s 
ekicfc kava been c k a r a c t e r i zed a r a c a l c i n e , 
s i n t e r e d c a l c i a a a r e a a l e s , b o r o s i l i c a t a based 
a l a s * , c e * * o £ i t e s o f s i a t a r a d s t a b i l i z e d 
c a l c i a a a r a a n l e s i a a a t a l s s t r i c a s , aad 
p o t e r t i a l a a t a l a far a a s t a a a t r i c a s . 
D i s r i l l e d a t t a r , s s l i a e s c l e t i o M , carboaat* 
s a t e r a t e d a t s e o e s aad a c a t a t a b a f f a r a d 
a q s e x i s s o l e t i o n s v a r a tba ckosaa l e a c k i e ? 
s a d i a . c b a a a e s i a t k a l a a c k r a t a s f o r aack 
e l e e e e t a t ad l a d a s a f s a c t i o a o f t e n p a r a t a r e , 
t i a a aad l e e c h i n a a e d i a a a r a a o t g r e e t , 
a r o b l e a s a i t k t k l s t a c k n l c e e kaaa baas 
c o n s i d e r e d aad a p p l i c a t i o n to o t k a r t y p e s of 
a a e t a s ara b e i n g i a a a s t i f a t a d . (no?) 

l l iCJ«t:0*T STOOttS; StTROBS; LtlCSIIC; SkSTtS, 
SCLtD; BtSTfS, PISB-lrTEt.; CtLCtPE; 1LHSS; 
fPIBES; Tt-PEBITOEE 

<2B7> 
P t e ] a c q * e * , c . » c s a a i a s i a r l a t a l ' E n e r a i e 
• t o a i a a a , Praaca. 

C o n c l e a l o s s Drava froa s t a d i a s ex t k a o k t o 
f e t s r a l l a c l a a r B e s c t o r Concerning tka t v o l e t Lon 
i a tka f r c s a d of r a d i o a c t i v e Bas te over a l o n a 
f a r i o d . 

CCB'-TSOall; B a c l a a r ( a s s a y E a t a r i t y , 
P r o c e e d i n g s o f tka 1st t e r o p e a n l a c l e a r S o c i a l 7 
Conference , P a r i s , Praaca , I f r l l 2 1 * 2 $ , 1979, 
Ipp. H V f « | ; T r a a s a c t i o a * of tka n a e r i c s n 
l a c l a a r S o c i e t y 2 9 s » 9 V * 9 * . IT97») 

P i r s t r a a a l t a o f a l o c a l i s e d s t a d y of 
i s o t o p e s s t i l l p r e s e n t a t t k a s i t a o f tka 
o k l o l l t i d l c a a c t o r s k o v t k a t t k a rare 
a a r t k s l t d Pa foraad r e a e t a e d in t;.e r e a c t o r 
a r a a . I t aad ( a d i s a p p e a r e d a l a o s t 
c o a p l a t e l y ( a b o o t 1« o f a s t a m i e s i n i t l a l t r 
forsad r a s a i a ) , p r a f a a t i a a e o n e l a a i o n s « H i t 
r a d i o i o d i a a a r o l a t l o n . ( a p l a c a a a s t o f tka 

a l k a l i a a aad a l a a l i a a - a a r t k i s o t o p a s by 
a a t a r a l a l a a a a t s aasks i a f o c a a t l o a aboat Cs 
11* and c s U 7 ; tka r a l a t i a a l T l a a I r 96 
c o a c a a t r a t i o a s say i a d i c a t a i s i a p o r t a a * 
a i a r a t i o a o f Sr « 0 . l a , T c , 1 9 , Pd. I k . aad 
t k a rara a a r t a s s \ .afad c a - s i t a . C o a s i d a r i a a 
t k a c o a w a c s i o a r a t a | 0 . « S | , c a a p a r i s o a of 
f l a a a c a a a d l e a s i t I i ! S akoas tka t a o s t o f 
t k a Pa s t a r * * o a - s i t * a td raaartad t o B Z15 . 
C o a c t a s i o a a a b o a t a i g r a t i o a o f l a 2 a f , foaad 
a s B i 2 0 9 , ara d i f Iicalt -.0 a s t a b l i s b , da* t o 
t k a s a a l l i a i t i a l ijaaat t i a s o f Pa 2 a i 
f o r s a d . r i n t i o a of t r * . s a r a a l c s a a d f i s s i o n 
p r o d a c t s i a bpdroas c l a p s a t o k l o f o r 2 
t i l l i on p a a r s i s r a a s s a t i a a ; kaaaaar , tka 
f i a d i a a s a l s o i a d i c a t a a aaad f o r c a n c a n 
a b o a t racowarp aad f i x a t i c a o f tka s o r a 
l a c 9 - l i v o d a l a a a a t s : a a s a s , i o d i a a , aad t k t 
a l k a l i a a a s d a l k a l i a a - a a r t k s . Traasport o f 
Pa a s s o l i d paadar sap ba s o r a daaoaroas t h a a 
f i x a t i o n o f l i - j a i d Pa i a t a a 9roaad , daa t o 
p o s s i b l a a a r o s o l f oraat i o a . CLKS1 

UBOEaTOBT STUDIES; KEOLOCrc BtPOSITS; BIIE 
•1BTB CDEPOMDS; PU?<BTB7; BtBIOBBCXnE 
- I C F » T I O » : B E I I I B B ; 5 - M r m K ; r t t a n o B ; C U T S ; 
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Xt i s kaoaa tkara ara a aaatar o f 
t k a r a o d p a a a i c ( ^ r a a a t a r s akick are e s s e n t i a l 
t o ^ r a d i c t i o n s o f n u c l i d e a l f r a t t o s in tke 
aaoapkara . Eaaa tk* aoat s i a p l a o{ t k e s e , 
s a c k »* t k a a b s o r p t i o n c a r a a e t a c s , aad 
i d a a t i f i c a t i o B o f tke a c a t probable c f cea i ca l 
t^cl**, kava t o be datcra ine- i for eack 
s p s t a s . rn a d d i t i o n , t k a r a I s « a c o a i s T 
a a a r a a a s s t k a t a o a e q a L l i b r i a a a f f e c t s ara 
i s p o r t a a t aad t b a t a a a s a r a s e s t a kava t o ba 
parforaad akick r a l a t a t o t e a s e k i a e t i c 
p a r a a e t e r s . IB t h i s p * ( e r e r a a o l a s a r e 
p r e s e n t e d of t k e s e t v p e f of a e a s a r e a e r . t s 4Bd 
t k e i r a p p i i c a t i o a s . » n r i a a o f a a c r o s c o p i c 
s a s p l a s o f p l a t o B l n e e a s e aade it tke »7, e a , 
or *f> o x i d a t i o n s t e t e a and e i a l l i b r t t e d # i t h 
9 e o l o 9 i c a l l 7 s i q n i f i c a n t a e l i a t o d e c e r a l n e 
t k e ftekavioc of t k e v a r l o a s o x i d a t i o n s u t e s . 
^aasaraaaf l tx of t n i x t v r e are o b v i o u s l y 
i a p o r t a n t . I s an e x e a p l e of the k i n e t i c 
s tad ie f f , t k e t e a p o r a l a f a d r of * s e r i e s of 
a b s o r p t i o n c a r v e s foe « l o s c r y i t i l i m a 
a a t a a o r p k l c rock akicfc *as a ictr korablaade 
a c k i s t , v e r e seasared asd c o r c e l e t e l e l t b t h e 
a i ^ r e t i o n a l bekav ior f o t t k l s s o e c l e s . >s a 
a o r e c o e p l e t e e x a a p l a of rfcese t e c k n i q a e a , 
t k e s t a b i l i t y o f 1(»<l vas d e t e r a l n e d In 
l a n u e l l e r t i f f , t b e k i n e t i c s o f t k e 
a b e o r p t i o n vas e e a s e r e d ; aad f i n a l l y t k e 
r a s a l t a v a r a aaad t o p r e d i c t t k e eoveeeat o f 
" (»* ) tkroafk b l o c k s o f t o f f . • l a f o r a t o r y 
a i o r a t i o n t e s t of t h i s t o v e s e s t v*s perfocaert 
t o check t k e p r e d t c t i o r . (»«rn> ("»•;-'-*» 
t e n t ) 
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Esceriaeats haa* baaa coesacted to detersiae 
eiaretloa and retention o f t k radioaaclides 
fa 237, r ( 238, red l a 2t1 ia selected rack 
types. Ptoa these data the siaTstorv 
behavior of act ic ides tvaj fros disposal 
s i t e s caa ba inferred aad extrapolatioas aada 
•kick a l i o for catastrophic iatres ios of 
• • tar or s e i s s i c ac t iv i ty resett ing ia 
f i s s s r e s . The techaiaaes developed aey a l so 
sar«a as a b«sis (oc evelsetina proposed 
repository s i t e s , rose s e t s of e iperiaests 
aara carried oat : f II s iaalat ioa of tkc 
•lqratioa of actinido* throaah a f issnre, (2) 
detervinatiaa of nierat iot tkrovjh relat ively 
iapervioas l iaastoaa, | 3 | exfeiaatioa of 
• lo t ion characterist ics aaias a saal l rock 
staple as as ioa-exchaaae colaen. aad (»1 
aaasaraaaat of actaal aierat.'••• ia a scale 
aodel involviaa eat asd dt< • - l a s . 
Iaportaat ce s s l t s included: .•! aore thaa 
951 of tko actiaidas reaaiaed very close to 
tt« depositioa s i t e , s i t h vpper l i a i t s of 
re lat ive alaration rat ios of 100 aa/a foe Pa 
asd 500 ua/.i foe la; (2 | coca tka deposits 
bare dtied on cock sarfact* 'key are 
virtually iaaobile; (3 | i s a l l experisents 
tvo forss of Pa sate observed, the avre 
rapidly aiarating tors coastitntina 1-511 of 
tka tota l act iv i ty aad eprareatly soving J-5 
t l e e s faster thaa "BOtaal" Pa. Tkis Bovesent 
aay be explained cheaically or by differeaces 
i s sater floa tbroagh port spaces. Theve 
data ssqoem that radioactive decay v l l l have 
takea place to sack as at teat tkat l i t t l e 
'latoaiae or aaaricias eas raack tke external 
asvircaaeat fros a vell-desigaed aad isolated 
geological repository s i t * . (Ml) 
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i<ie l igrat ioe of Long-lived iadioactive 
Frobest.'aa aestes in Selected lock*. 

Ml-78-86; 13 pp. (1978, i p r i l ) 

•aaaacck i s hair coadactad at Irgoana 
lat ioaal labors*, ry to dateraiaa the 
elaratioa charactarlst ics of long-lived 
aetlnldos and fiss ioa products in tka 
litkospbars. * stady i s ia progress on tka 
bekavlot of Ip 237 ia selected recks sad 

s i a e r a l s . solar absoCpUvities aad 
s o l a b i l i t i a s of Bp(V) a s a faactioa of *• are 
f i v e s . Sorptioa saa o r « t o s t oa apatite , 
azar i t e , s idar i ta , l i aas t oM, granite , aha l a . 
aad saaestoae. Bagaetite sad basalt skoeed 
sose sorpt ios; tka s e l f He aiaerals exhibited 
aoaa a t a l l . I t aaa foaad that Peril} ia 
groeadvater wi l l radace i p | f | to tka 
re la t ive ly iaaobil* I p t n i : s i s i l a r a f fec t s 
oa Pa are aader i sves t i ea t ioa . la aaothar 
s tady, vert ical d is tr ibvt ioo of act ia ide* in 
saaplaat of taff free Los Llanos Sc iea t i f i c 
Laboratory (USD u * saad/clay fraa Chalk 
l i v e r sa t iosa l Laboratory (CMl) barial 
groaads ear* coopered vl th a l a b o n t i . y eodel 
of Pa-ka aiacetioB. Pa fro* the USL 
aater ia l correlated v e i l , s a i l s l a shoved 
9reater nigrat ioa. The differeace i s 
believed t o be daa to aacertalaty ia the 
saarca t » - - aork oa the C9IL aatarial has 
sot hear confuted . Sorptioa aathods other 
thaa i o s exchaaoa ear* exaaiaad for the 
iaaobi l i za t iaa of Tc aad I by varioas n e k s 
aad a iaera l s . Saaples tested iacladad taff 
f--oa USL, basalt fros Idaho r a i l s , aad rocks 
i r e s the levada t e s t ' a t e . l e s a l t a shoved 
that ap to MX of Tc ,>ad I tracers ara 
absorbed by car te l s a i sara l s ' / aechaaisas 
other thaa ioa-aicbaace, possibly via rados 
reactions. Sorptioa o f I aad . c by s a l f l t * 
s i s e r a l s i s appareatly l i a i t ed , altkajok 
CB(II aad Pb se l f Idas see sore a f f ec t ive 
sorbaats tkaa oxides. Iodise absorption aay 
involve copracipttatioa or is^orporatioa i a t o 
crysta l l a t t i c e s . lodata absorptioa displays 
s i s i l a r featai.«s, bat the sachaaiss I s 
sacartaia. The rata of absorptios i s s los 
(diseqai l ibrisa occars at vater froat 
v e l o c i i l e s of 10-80 ka/yr) . Taaosratare and 
ainoral sarfaca area a f f ec t s reaaia to be 
considered. Us) 
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Oraniss 233-Tkoriaa 232 Cycle. 
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Ibsorption coaff lciaars aad e lat ion behavior 
of 0(TI) la 9to«ad«aters kavs been aaasarad 
ia colaaas of rkyol i t ic taff (Los l i a s e s 
taff) for the purpose o f dvtersUla j 
paraaatsxs lnf laeacinj the aiaratioa of 
sraalaa fros a vasts recosltory. This has 
bacoaa a problea alnca is9*st 19T7, aha* the 
Shippiaaport reactor, a kick ases * 233 fse l 
aad * fh 232 blanket, bsetae operational: the 
fael s y s t e i t h i s reactor seas Introduces a 
as* aspect to tka vaste isolat ion problea -
nasely the i s e o M l i t t t l o a of 0 232 aid v 233 
(and tkolr daafktsrs) a s contrasted vlth tke 
present problea of disposal ef tke 
t tansa tmic vestas (Ip, Pa, km, and Cn) 
r e s i l t l a a frea operation of t f l sc platosiaa 
breeders. Tkxee aspects of the rock-oraniis 
reaction vers exnaioed la this atsdy. Tke 
f i r s t aas tke capacity aadvr sat«T«tet f lov 
conditions. Tke second sa* nieration in an 
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n n t i t i M cock saaple aiealatlae, tea 
coediMoaa eader akick car te l s reposi tories 
save already bees operated- Tke t U r l aspect 
ees l o e t teapt to i m n t w the bate* H aitk 
creaked eeeples of cock a t too p«»e | t » . ' « M 
fraa S.O to S .« , depeadlag oa t e e aaaple) . 
Tke f i r s t expexieeat reaalted i » e la t loa ef • 
233 fraa tW satarated cy l i sdr i ca l tack 
staple alts, peeks a t 32. * 1 . 110 aa< l i t b e e 
ce leas volsaes ( t e a ) , Tke H • * tea aaa l i t* 
t 233 so la t ia* a u S.«2 sa t *• of tka 
taff-eeelUbcated-water e l a t i a e so le t loa eas 
S.B. tka colaai capacity eas 1.C ( l t t t - 3 ) 
s i l l i s o l e s * |VI ) / e . The cxpecieeat aaa 
repeated at a« «.M (applied) aad pa 
3 . a / f B l e a t e | , aitk Eeseltxae. paaka at 12, St , 
«». aa< 78 fee aaa a capacity t l 1.1 I 
10(C-«| aUt iaa la* • f i x ) / * . I crashed staple 
traata« aitk a 3 .M pa • aalatioa sad elated 
at 3.12 pi yielded a capacity of 3.1 I 
10(s-3) a U l i a o l a s • f f l l /a , : aa d e f i a l t e peek; 
ear« observed, la tka second e iper ieeat , 
three Botches aese c a t l a tka t o p of a black 
sf taf f aa» a 1 X 1*(I>t| * /» * 237 aolat io* 
•as pipetted la ta aack of thee; tka notches 
•ere allaeed to dry. tkaa 7 l i t e r s of satar 
n n applied i s 1 l i t e r eases , tka rock being 
allbaat to dry betseea dosss . The a l ta of 
oaa of tka aotckas aaa tkaa core* t o 
deteralso • paaatcatioa. Tke otkac t s o s i t e s 
•ere cored aftac toaas ef 1* as* 21 l i t e r of 
eater, respectively.. Tka r e s s l t s skoead tkat 
19t of tke • reealaed i s tko f i r s t ea of rock 
i s a l l caaaa; stoat 51 or l a s s of tka f 
alg.ated fartkar ia caapossa t o larger 
eaaat i t i e s of "rain". Tka cadaced sLaiatlo* 
coepered to tka eaterated s l taa t ioa apprers 
to Indicate tkat a l l o e i a e tko t to dry oa tka 
-rock p».»i?» foraatioa of a aara tasacioas 
lot ' . , asd tkat tka • i s Tory d l f f i c s l t to 
re>iobillxe. Se .nl te of tka batck Kd 
saisaraaaat aara aabioeoos. ra i ses aara 
77-1?• for s i x s t a p l e s , bat pi ckaaees daring 
tka a* pari** .it anO tka iskoaoptaaity of tka 
rock sain i t d i f f l c a l t to ledge tkair 
va l id i ty . Tke keksslor of OfTXt i s not tka 
saee as Pe(vi) o* t a f f ; tke axpiriaaatal 
raaalts to data do aot raaaal tka reaae* for 
t l i i t l t t e r e a c e . Id aalaes ia tka range 
cbtaiaed i s ? l y tkat geologic coataiaseat 
•o i ld ka d i f f l c a l t i a t k i t rack type. 
Roeever, i t aay be possible to fiad eore 
re tea t l t e s trata; rocks coateialng radeclag 
coapoaeats ara tka aost l ike ly candidates aad 
fartker investigation ia argeatly aeeded i f 
tke a 233-Tk cycle i s to te aidaly asad. 
(••tkl <UM) 
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of actiaida*. tareaek a f i ssere or tkroaek 
pores caa be deacrlbad ia teraa of a sarfaco 
•baorptioa coaf f lc laat , aad tkat tao ckeelcal 
fares of Pa{III era recofalsakla - oaa 
a lerat iaf t ea t iaaa faster tkaa tka etker. 
Ceatlaaiaa stady l a PT 1*75 of a i f ra t io s of 
la aad Pa tkroejk aa a r t i f i c i a l f i s sare of 
Xdako basal t sboaad tkat Pa a c t i a i t y foraad a 
akarp peak at lea f i e l d flea v e l o c i t i e s aad a 
kroad peak at fcifk a a t o c l U o s , iadicat iaa 
tkat tka t a o foras of Pa aackaaea by a s loe 
e e a i l i k c i a a . tke too species of t e kaae bees 
separated by e l e t l o a tkxoaak pleas of taff 
asd aa n e a p colaae (oaly tka ioaic s p a d e s 
adsorbs), t coapeter aot e l reprassatlae. tka 
alfratioa process aaa developed aad tasted ky 
lab oxparisoats laaelv lae Pa 237 deposited oa 
tka sat ace of a block cf kos klaaos taf f aad 
a l teraate ly aetted ead deled. Tke aodel 
fal lad to accarately predict tke e idtks aad 
•rpoaest ia l mradleats of tke tee osperiaeete l 
peaks, aad i s beiaa eodif led. Stedy of 
earfaces, ekewrptloa :u f f ic laata for ka ia 
raises aolat ieaa o* t • a l t skoaad tfcet 
eea i l ibr laa sas asaal , attaiaad a i t k l a 2* 
Bears, s s opposed t e s e f e t a l days for Pa. 
IMal 
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Tka krgoeae kadioloaical lapact Prograa (JIIPI, 
Part X. Carcisoaeaic saxard free Lo>-Lefel, 
loe-tate lad ia t ioa . 

IH./ZS-26 (Part 1 | ; 35 pp. (1*73, Septeeber) 

fsr ioas aodels asd pradictieas of 
circiaooaaie kaurd to saa ftoa radlatioa la 
tke eaairoBSSBt kaae bees esaaised aad 
coapared v i tk actaal axperieace i s 1 .5 . and 
fo. aiea popalatioas. (11 of tba carraat 
Bodela ksae derived tkeir data froa s s a l l , 
selected popalst ioaa, at kick doae ratea aad 
geaerally at kiak doss l eve l s . Tkey kave 
aasaaed aoaotoaic extrafo lat los to xero dose, 
eves tk&aak to la assssptloa kas alvays kaes 
•itkoat observational b a s i s . Tkaf kava also 
asejaed sack axttapolatIon can be aada 
s ltkost consideration of dose rate, anJ 
aasBaptlon not only vitboat observational 
basis , bat one contradicted by a Ursa body 
of radiological and toxicoloaical data, on 
tkese basea predictirae kava bean aade of 
s ignif icant incrvnenta i s salianant aorta l l ty 
rates dee t o tfce radiation keckfroasd. 
I i tensive s t a t i s t i c a l analysis of actsa l 
popalations at risk condectad at iraeeee 
•atloaal taboiatocy sboss aot oaly ao 
incraaent bst an actaal decreseat, aad tease 
predictions are l * f t vitkost ekstrvstional 
aappoct. Tkss, i t appears tkat one or botk 
o< tka above asmaptlona i s invalid and tkat 
kackaroand radiation dees aot c o a s t i t s t e an 
environsentsl earcinooen of s ignif icance. By 
tke ease token, tfce radiation added by 
endear paver plants cannot be a carcinogenic 
kazard e i t h e r , since i t kas tke s tse 
radiobiological character as tke carrent 
fcackgroand, bat i s sack over In both dose 
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Cescfcaeical Bakavlor af Loae-Lived ladioactive 
•aatas . 

a i M / n - t a i i : «« pp.(<9T5. Jelyj 

Tkis repert atteapta ta pat tke loaa-tera 
kaxaca pctaat la l of hieh-level aastaa lata 
proper perspective by folloviao, tka ckeaeas 
la isotepic eaaceattioa of tka aaate »p to to 
a i l l i a a years after esaeratiea. I t alaa 
lacledes •» e i teas iv* reviev of tka available 
laforaatioa oa tka faoloaical sad 
eavlroBaeatel behavior of tka loaa- l ived 
U C I M M . Tka coapatar prooraa 0II6EI kas 
baaa aaad t o calcalata tka a c t i v i t i e s of tka 
radioBsclises ceataiaed ia kifk- level aaata 
aftar n r i o a a decay t l a a a . Tka c r i t i c a l 
loae- l ived fiaaiaa proaact la akoaa to ha Tc 
99, aitk 1*3 Ci/ea a of aaata prol*c*d by 
raproceaeiaa, of 10 IT of l « l f e e l , a*d 102 
Ci/ea a of aaata froa repcocesslao, of 10 R 
of tors i faal . Tka k a u r i aaaociatad ai tk 
tka loao- l lve l fiaaioa prelects, vkick i a 
re la t ive ly e laor, voald bacoaa coaparabla to 
tka k a u r i of tba keavy radioaacl l les os ly 
• f tar aitraaaly loo a decay tiaaa (greater 
tkaa 10 • i l l i o a yearat. COasllariae 
iaoaatioa aa tka sole of axpoure, tko aaia 
coatribatioa to tka loae- tere kaaard [orattar 
tkaa 10(I»5) yraj froa heavy radioaeclidee ia 
iae to aataral radieactifc alaaaata of tko 
araaiaa aariaa, aitk l a 220 aa tka c r i t i c a l 
aecl ide; tka eeftaalaa aai lo* i s aaxt ia 
leportaace. Based oa iakalatiaa k a u r i , fa 
239 resales tka c r i t i c a l saclide aftar 
100,000 yeara, tat a far taas of t k o a n a l a af 
yaars later tka aaia k i n d bacoaas 
a s s o c i i t a l a i tb Tk 229. v*ry loaf u r a 
iakalatioa kaiarl ( freeter tkaa 10(E»») yc») 
ia dee alaoat ceapletaly to tba aaptaaisa 
eer ie* , aackaaiaaa l e a l l a s to ac t iv i ty 
ralaaaa froa a repository tkat kave tka 
areeteat probability of occarraaca ara: 1) 
lavaele* of tka l iepoeal toae ky arosalvater, 
•a l 2) l i s iataraaat of tka aaato tkroaok 
erosloa. leeerdlae* o f tba aackaalee, 
ac t iv i ty aoal l ha tceasferred t o tko aarfaea 
vary s l o v l y , sad w i M asoareo s i a e i f i c a a t 
t isparalea ami t i l a t l o a i t tka procaaa. 
Kposar* of kaaaa popalatioaa aoall lapaad 
apoa tba b ie l ea ic a fa l l ab i l l t y of tka 
• • c l i l a a , dietary kablts , aa l tka fractioa af 
ac t iv i ty that ae s l l ha raaaapvaled. f i tk tka 
partial eseept le* of l a , (kick ia 
caacestratat la tka fra l ta of carta i* plaata, 
tka heavy e e c U l e e ara characterised by vary 
1*» Biologic ava i lab i l i ty ia tarroatrial 
ayataaa. Biologic ava i lab i l i ty say ba 
aaaaafcat higher ia agaatlc s y s t a s s , as 
laslcataa by »a coaeaatr»Uoa factor* aa kigk 
a* 2 I 10(**«) i s lortk Mlaat lc SIMISSOf 
a i l 10 (!•»»-10 («•») la s o u a l lb la blvalvaa. 
lab*let lot k a u r i * «ra coatrol lal prlaari ly 
by tk* af f ic la icy *f rasaapeaslo* saekaals**. 
s o i l aroaloa by r ia l 1* vera atfact iva for 
partlela* JO-S00 • • la * i » , aki l* pslaoaary 
ovpesHio* of particle* larger t"i«* 10 aa i s 
•aa l la ib la . (10*1 
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<2S5> 
Sibboas, a.m., J . J . i lbarta . I . e . a lr iaac , **' 
K.I. Bctaol, Savaaaafc l ivar Laboratory, a ikas . 

C r i t i c a l Patkaaya at l a l i o u d i s a B to laa b o a 
Iqro-EcosTKtosx. 

»OtE«/CI-053«: i t pp.(1»T», rabraaryl 

1 aataraiaatiea of aavi toaaaatal bahaaior of 
r a l i a a a d i t e a ralaaaal froa aa oparatiaa 
•vclaar faal r*pxacassla« f a c i l i t y i s sa l e , 
•aiaa tr io i a l e a t r i a l aaarcas. Proa 
coatrollad aoarca axpariaaats aa* by 
coapariaf tka rat io of fa 230 coataat t o ta* 
t o t a l fa coataat la tka varioss acasyataa 
caapoaaats, i t »as c o a c l i l a l tkat araater 
tkaa 90% of the coatsa i ta t ia* of »,ka biota l a 
l a e t o l i r a c t l apoa l t io t aal rasaspaasioa. 
Tkraa s o i l s aaro c o l l o c t a l , l i f f a r i a o l a 
tkair aoarca aal laval cf coataaiaat ios , aal 
ao i l physical aad ckaaical ckaractar is t ics . 
Tvo s o i l s aora co l l ac ta l froa f i a l l a i a akick 
prsvioaa raaatrck iavolviaf aarical taral 
apacias kal baaa coalacta l . Tka th ir l ao i l 
Baa froo tha ftoodplaia of a streaa vkick 
racaivaa a f f laaat s froa tka saaa raprocaaaiaa 
araa. Tka floodplai* s d l i s loaiaatad by Va 
230 akila tba Ippar sad loaar H*lda ao i la 
coata l i laroaly Pa 239 aad Pa 2*0, fol losad 
by la 2«l aad r.m 2M, <itk coacastratioas 
approxiaataly oa* otdar ef aafaitsda l o s s ia 
tka tovar r i a l s s o i l , l o r t l l l n r , l i a s , aad 
ckalatiaa toasts vara aitad v i u saal l 
volaao* of driad hoaooaaiaad s o i l . Crops 
vara arov* i s pots coatalaiaa t k i s s o i l aad 
cropoad to aveid *xt«r*al c o a t a a i u t i o e . 
Basal oa tkasa ospariaaat* taara appoara to 
bo l i t t l a iscorporatioa of tka radioisotopas 
ia to plant t i u a a a , aspacial ly la potoat ial ly 
edibl* t i s s a a s . Utkoaojt tfcara ara sliafct 
diffaraacas i s aptaw rata* aitk traat»: 
s o i l s | l laad or l i s a plsa cka la t* | , tkaa* 
l i f fasaaces are so t coasistaat s i tk r*o*rd t o 
trat t seat . Prallaiaary coiclasloaa ladlcat* 
tkat very l i t t l e Pa (CI • 10(1-3} to 10(E-a | ] 
s i l l be takes *p by tke root paUvay fro* 
a a i l s chick costal* as klak aa S.2* pCl/< •< 
Pa 23*. lltkoaoh .****(**sio* a*d l i r a c t 
deposit lea co i tr ibat* k laker a*o*sta of f . 
i t s i l l aot b* lsportaat over tk* lo*a l i f e 
of soee of tk* traasaraaie aaclid**. ratare 
research l l r e c t i o * l e d * ! * * coaparative 
e ivirosaeatal behavior af V* aad f. 
Traaeeruic coacestratlca* i s crops ar* f iv** 
1* tab le s , labalarixod 1st* are lac ladol . 
ICM) 

P* 230 
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t l r u i i , P . , Ci Rertoxsi, ea t a. r i l t m r i n , 
Joiat aaeearcfc c n t « , terra Establiskaamt, 
Cbeaistry Oieis ioa. Ispra. I t a l r . 
lc*e-T»re Risk I m s n t i t of Radioactive Bast* 
Cisposal ia Caolopic Pernatlcaa. 

i n SWZ E»; *2 pp.;1*Te) 

t k t aetkeeelopT *t*di««' i i bes*4 ea tk* 
assassaeat of tk* «*aet i te t i** »ale* «f a 
spst*a of karriara ehich eey b* iafrpeoad 
bataaaa > u u aaa aaa. tka barriers 
coaai**r*d aca: II **olo*ic acoreaaxsos; 2) 
cfcaeical aad papsical s t e r i l i t y of 
conditio*** aaata; 3) iataract ioa s ick 
**»l**ic aaviroaaaats Isetxoi l re teat ioa i : 
aed * | l iacrie iaat ioa factors i a tka 
biospfcor*. Taa eetkodolecp Is applied to 
idaallxad bast caaas basad aa taa folloeia*. 
assssptloe*-. tastaa ara peaerated aatiaa 30 
y*B£s of operatloa ia a aaclaar park 
(reprocessian; ead rafabri<atloa1 capable of 
treaties. 10PO toa/rr of l iakt-eater reactor 
f e e l . Riak-1*T«1 aaste ia coaditioaed ** 
boroal l icate pleas ekl l* l ea- aa* 
e*4i*a-l***l aaataa aro b i tee ie ixed . i l l 
xaste ia disposed off i a t c a a a l t facaatioa. 
Traasport iato tka biospbere oecara by eronsd 
ratvt, *itk ao delay da* to rataatioa oa 
adeorkiag aedia. Diatribatioa ia tk* 
biospkere occsrs accordiac. to tk* t erres tr ia l 
aoaal a ires . Bader tkas* aaaaaptioas data 
•ere obteiaed ccacereiee, eaairosaeatal 
coaxaaiaatioa, l ta l e v e l s , contribstiaa 
e leoaate , aad patkaays to aaa. (MP) 
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Tka e f fec t of Retardation factor* on 
Pedioaeclide Ri«ratiea. 
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2*-0*e*ab*r 1, l * t ( . Plaaa* Iraaa, *** fork, »T, 
<pp. *J»-a«2| , 5«3 pp. (W»9t 

»a aat<aatioa of aiffaraat aorptlon faetora 
of aaelldaa ia tk* tw>- ap'. tkraa-aaabar 
oaeap ekaiaa 00 tka paak mi iatafratad 
i*l*aaaa froa aa aqaifar ara praaantad. Tk* 

racoacaatratioa rat io of caUoaaclMo taeap 
pioaacta *aa oat iaatat toe tk* taa-aaakat 
««cap caaiaa faaaaktor aaclida kaa botk a 
aaallar h a l f - U f a i a l aorptioa rataratt ioa 
factor tka* tfca paroatl aa< a l f faroa t ia l 
*aaatlaaa aora a**t to aaacrib* tk* oaa-apac* 
traasport aacap, aaa sorpaloa. Rp a aorio* 
of approaiaatioas tk* f lo* rat* of tk* 
aaa«*t*r i s skaaa t o b* tk* r a t i * of tk* 
para** t o aaaaatar rotartatloa factors t iaaa 
ta* p*r*at a** rat* at poaka. Raaacical 
raaalta or* «ttai**4 for tk* • 21* t o Tk 230 
to ta 22C aa* t r »3 to Sb 93a caa ias . Thasa 
t*ckai«**s ar« a fas t aad o f f i c i a a t aatkod 
f*r a s t ' a . t i a f tk* e f fec t of recoaceatratioa. 
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I R I I H T m PkCtOI; BimORRCURE RIGIkTIO*: 
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applicatioa of Rass Traaapcrt Tk^orp ta tk* 
Uackiaa of RadieaccliCd* froa Mat* So l ids . 
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•os toa , Bl, ROf*ab*r 21-D*o»a">*r t , 141R, (p. 
30». TT p p . | i « n ) 

Pass traasport afaatioaa co*pl*4 «itk data 
fraa tka f i e ld i s tae kaat aap to aod*l tk* 
r c ^ a s * ut radionct iait t ftoa sol id aastae 
g n : a loaf period of t i e * . S**«ral 
•xpr«ssioaa basa4 oa ease traaspoct tkeorr 
skicb aasaaaa tkat d i f fwfoa taroaok tke 
so l id i s tke 0 0 l j r or rat* H a i t i * ? process 
ki.*e bees aeed to i a t er t re t tk* laacaiaa of 
aaata Ml ids . Tkese *>(r*s*io*s i*a*cal lr 
f i t leack data beat om tk* aidraaa* of r iae 
ia experiaeata tkat kart be** carried oat for 
aaff ic laat t lae to a s t a t l i s k los«-ta«ae 
treads. IB a* effort t e esp ia l* soo* of tk* 
observed deai t t ioas ia leack data fro* a 
diffaaioa o»ly ao^al, capressiok. are d*ri«*d 
•kick take iato •ccoaat d i f fas ioa pl*s oa* of 
tk* fol loaiaa otkar aeckaaiaaa: 1| • sarface 
coaceatratioa of tk* so t i l e apecies akick i s 
t i e e depaadtat; 2) aa i a i t i a l ciaceatrattoa 
of tk* aobile species "kick i s a taactiea of 
positioa ia tke apecie«a; 3| disaolat loa aaA 
pracipitatioa of tk* a o t i l * *[*cl«* aad; »l 
d isso lat ioa of tke aatr i i aatariat . 
(letkl (ROTI 

Tkis paper was presented at tke ceafereae* bet 
»a* aot pablisksd ia tke Proceedine*. 
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«5»> COOT, 
lateraatioeal t toa ic rearer beeacy, t i m a a , (10 
pp.) . (1977, Bay) 

Til* paper preseats aa assessseat aodel Cor 
tka prcbat l l i ty o l aarieaa eao loa ice l , 
s e teoro loe ics l , aaC hydrolooicai « m t i as 
poteat ial aackaaisaa far release of 
radioactive aater ia l t a the eaalroBBast. Tka 
EaaireaseBtsl Protectios seescy, ia 
colIaboratioB with tke fa ivacs i ty af sea 
nesico i s eevelealae t h i s i i a i i i w t 
aetbodoleay t e rerfora paraaatrlc risk 
ca lca la t ieas far a variety of eeoXoslc 
disposal coacepts, f ixat ica processes sad 
reprecessiBa operatises t c ba iapleaaated far 
partiaas ef aa Eaviroaeeatal Iapact Ststeaast 
(CIS) far assassiaa p o s s l t l e acctdeats , 
pataatial aaTiroaaiatal iapact a o f 
asa-related i a l aetscal f s a l t s a t atorse* aaa 
disposal s i t e s , aa* petaatta l release 
seckaaiss* aas patkeays t c aaa. Tkis eodal 
(coapatar coda M»M for asaaasaaat Bathed 
for radioactive tastal provides a valeable 
i s s i eh t i s t a a typical f e l l - s c a l e repository 
for a l l caaaarcial radioactive aiek-lewel 
waste. Tkis probabil ist ic eetkod ass iaas a 
far greater saaaitade [by a factor af 
10(r»5l) ta eeoloalc eaeats akiefc rasa l t ia 
aa i a i t i a l relsaca ta f r o n d aad ssrfaca 
•atar tka* e v e s t s , sack a* velcaeoaeaic 
traasport, akick rasalt i t aajor i a i t i a l 
raleascs to tka air recaptor portioa of tka 
eodal. Iadicatleas ara that, a aajor barriar 
to tka ralaasa a< redioBSclldes i s tka l e t 
leacksble fora of tka baras i l icata e l e s s *t 
s a i l as tka accespaayiaa alow d i s s o l s t i o a 
ratr of tka beaded s a l t ia tka Los Btdasos 
area. Preliaiaary r a s s l t s bare skews only TC 
If , I 129, aad C 1» azkibit appreciable 
traasport bat aitk valaes l a s s tbaa 1 s 
10{r-22) ac i / se ea. I l l ctker aacl idos ara 
sorbad er disappear by decsv. Pertkar, 
t e s s l t s af tke poteatial to ta l ecosoaic 
deaaaes for tka f a l l - s e a l • repository a t tka 
tos sedeaos s i t e sko* f i sa ioa prod acts sad 
act lvat lca prod acts , ia tba i a i t i a l 
repository, coaprlsiaa lass tkaa 1* of tka 
leaa-tera c o s t s , coopered aitk tka 
sabstaatial c o a t t i b i t i o s cf tka a c t i a i d s s for 
tka period exteadUs 10(I«*) years . (C»J) 
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Rodelllaa Stadias Bead to Evalsat* tas te 
t i sposs l Optleas. 

••clear taaiaeeriaa Is tareat losa l 
2](2t«|:S$-37. (1»7«. JaaeatTl 

•odel l iao stadias aera cos ] acted t o evalests 
disposal ef v i t r i f i ed klak-level «a*t« troa 
reproeessiaa of aacloer faals ia oaoleeic 
sadla aad tka deep ocas*, far leap aeaas 
disposal , t«a typas of costs iass* sate 
cowsidsrsd - s t a i a l e s s s t e a l , aitk s lean 
U f a of a far years, aad a bypotketlcel 
costs last altb a sea* U f a of a tkoasaad 

yaara. Waste laack rata aas assasad to ba 
lO(E-S) t/sq ca/day a t * eaarees C » 

ara plaaa aodel aad a l e ee - tar s 
at aedal aara asad ia assess iaa tke 

e a s t s cesceatratioas a s a faactiaa of 
distaace aad t iaa af ter disposal . Oaa i t i ty 
of aaste deal t s i tk i s tkat eeaerated by 
eostelated saclear poaar proaraas to 2000 l b , 
esa ivs leat t e 12,000 6S(e)y. Tke east 
isportaat pstksay to m aaa faaad t e ba 
ceaseaptlo* of aaatood aad food derived fraa 
plaakt^a. Tke Boat r e a l i s t i c e s t l s a t e s af 
tamts appear to be tfcaata calcalsted for 
coasaaptioa of palayic f ish; peak sassal 
c a l l e c v i s e dose by t k i s roste aoald be oa tke 
order of 10(I«S| aaa re a. sesas free 
coesaaptloB at plaaktea-derired food are 
coasidared to I see baas oaana t iaa tad. 
toaa-livad coataiaaeat redaces the e f f ec t s o f 
tba saortar- l isad rad iosac lUes , bat has so 
s i e n i f i c a a t a f fec t aa tka otkars, sack as Ps 
2 » asd ta 22*. The aa o la f ic dispose 1 ar te l 
a s s baaed em aaplacasaat af a l l soUdif iad 
biak- lere l sas tes erpactad to ba sasecated i a 
tka W by 2000 W (330 safety) i a t o a as tr lx 
of korekeles ia a rapesitary 1 ka below tke 
ssrfaca . l o s t at tka paraaetars ra^aira* as 
s p e c i f i c reck type, bat ebere spec i f i c 
assasptioas sera aacessary, a repository i s 
iaaaoas rock ass assaead. Croasd water 
traasport i s presssed t a ba tke saia patbsay 
t o aaa. Coataiaar* aara assased to resaia 
i a t a c t 1000 years, casta to be i s f i s t - s i x e d 
p i e c e s , aad leacbiae a t a rata of 10(C*J| 
a/*q ca/day. Takiaa l a t e accoaat coswectioa, 
dispers iaa, sarptioa, asd radioactiae decay, 
peak doses to sas fros dciakisa water ware 
foaad to be 10 (1-1)-19 (1-2) of fCtp 
racoeaeaded dose l i a i t s for iadiwidaals for 
te *a aad *p 237, aad l e s s tkaa 10 (r -3 | of 
tba dose l i a i t tor tka otker aaclides ( lass 
that 10(1-10) for Pa 239) . c o l l e c t i v e aaaaal 
doses are c s l ca l s ted to be l e s s tkaa 10 ft**) 
saa rea. The aais r e s s l t of tkese stadias 
has beaa t o iadicate areas skera fartkar 
research Beads to be SOBS. (MM 

BODIU, •tTIERWICU.; S0»tIS; SU PtSPOHL; 
STOtlCI, StQLOSIC; MSt COritfltlTS: PISTES, 
IIC«-It TEL: ItSTES, SOUP; ElftlOIMwTkt. 
EXfOSnt PlIHST; COSTIISEPS. past EkTE; POOPS; 
SOlrnW; TIEOtETICkL STSDIES 

<»1> 
drlssood, P.O., aad 6 . k . s . Oebb, •a t ioas l 
tadioloaical Protectios aoard, larwall , Didcot, 
Cfoa, laalaad. 

lasassaast of the radiological Protactioa 
aspects of Disposal of l l f b - l a a a l t a s t e oa tka 
Ocssa f loor. 
»2?S-»-'»; 117 pp. (i»7d, October) 

This stsdy Is a pre l i s ieary assassaaat of tke 
p o t m t i a l tadiaVoalcal caasefaeacas oi 
disposal of s c l i d i f l e d k l 0 - l a r a l radiosctiwa 
waste os tka floor of the deep oceae. as as 
i spat t o tks sodelUaa ssad i s tkr 
a s sas s s s s t , sa arbitrary cbsice Is sade to 
coMlder the total ki«k-le»el »-Jta akick 
• s o i l ba aasoratad by * postalatsd world 
asclaar poaer proaraa t o tks year 200C. I t 
i s assssad that a l l t k i s wast*, i s s o l i d i f i e d 
f e e s . Is disposed of as to tka floor of tka 
•ortk M a s t i c . The kody of tk is report i s 
tks Bodollisf of tka eatseaseat t e laas s of 
a c t i v i t y ia to tka water, i t s dispecsio* ia 
tks oceaa aad etaBtsal wptass la s sr l so 
oroaalsss asd sadieeats , Tka eeasaaaeat 
radlatioa erposare of sea i s aassssed to 
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m <M«> 

< M I > can. 
tacaa af katk la t taUaal am« callactlaa 
•aaaa. I t l a lataacal tkat aaly kraal 
caaclaalaaa akaaM to <xaai Ctaa H i t a ta i f . 
Tka akJactl»a af tka laaaaaatal l a ta 
klakliakt tkaaa aabfact acaaa akara aaca 
ataty ae lafaraatiaa l a raaalraa batata a 
larlalair caa ta m i l i l raparalaa. t U i avtka* 
•I ilapaatl l a aaarriaiap raaaaa caaaaclaa 
aitk taa raUalaaical pcatacllaa 
caaaiaatatlaaa laa toaa t taaMfla* aback 
aaala praclaaa tfe* Uaaoaal ac aaltakly 
L ia l lU .aa l klfk-taaal aaata aa taa acaaa 
f laar. Partfcar aaalaatlaa af tk la Mapaaal 
aptlea l a tkarataca Jaatltlaa- Uatk) 

Caaprakaaaiae taklaa axa flaaa wt a l l paraaatara 
•iacaaaat la taa (apart. 

•Mia* tauTSXS: Bast* ataaosM.; a i m s , 
• isa-tmr: an ustosiu 
H H K ; BBinaa; m i l l ! 
tntat n m t sissaass m m m ; means , 
roaautie*: u i ; l u u u n w i raatncstR; aura 
tcuits maificitaan tataau. wataaxm; 
mesne; t a m i i i i M : ana ftiacnoa: 
ccatiiptas; taisaoamioat a i m o i ; 
aicoacCTTUtiaa; aiaaant PBCBBCM; 
••asaaactiata: tictstiM; ainanaa aosa; 
C U N C U niaaits nsa; aaums: caasncnas; 
tiaraos; r t m M i ; m a m a m ; too* csuas; 
iwaiaa: saaracs aanas: coactarBttiop PICTOBS: 
aesastaasioB: rutcer; m a i n iBoaacrs; 
i m i c m 2«i; ctsiaa ir»: pxaroaxaa W»; i n 
I X ; aiaxaa m ; ciaiaa; iCTjiita; 
isaiTic 

<2f2> 
Baaeaklaa, t . . tktiabalaaat ttaaaaaral, 
stcctkala, Saalaa. 

Calcalatlaaa af ' (cLUa aiaratloa ia loci aa« 
tarns lasts, Paaatratas fcy attar. 

• I - i r -TT-JJM; «• pp.(1*77, saptaafcar l«| 

<X3> 

pkyaical sat aatkaaatical aatola aca 
siaaa far aiaratioa af aadUaa ia tack aaa 
tacaaa aalia paaatrata* af aatax. t l » easaa 
caaaiaaral ara tfcaraal corractlaa *— to tka 
eacay bast fraa catlaaetlM aaatcaa aat 
traasport laa ta tha kyaraaifc aratiaat 
coaasctas aitfc tka eaocraakic atractara. Tka 
aadal far tkaraal coaractloa la klfkly 
siapUdss tot la eraaatvatlta caaparas t r 
tka of taa aa«s aUabatic aMaaatloa akicfc 
Ha l ts caavactlea affacta ta a raaloa 
ckaracterixat ky a kifk ratio kataaaa kaoyaat 
mad fiacoaa torcaa. Tk» tlataaatttc kta« and 
corrsapoaalaa arsslaat* aca calcalatal by 
ssalTtic aatkoas. I t ia akoaa »kat tka 
aelatieaa ara straafly aaraaeaat apea tka 
nr ia t ioa af tka paraaakility aitk aaptfc. 
?ka special faataraa af alaratiea ia cracka 
« e st i l led, i ceepeter rrooraa, Htwnt, >•• 
aaaaloaal for aaaarical calcalstiaa*. Tiaaa 
fac ttaaaaact ot aoaa iaacctaat aaclllaa to 
tka <reaa< aarfaea aara calcalatai aaiat 
•apreariata i»»at lata for rapraaaatatiaa 
Saaliak laaealtioa aitaa. trror aarfiaa ara 
aiacaaaal, (t itk) 

TirotrrtctL RVDits; tuioiva.it awtirxoi; 
iccKtt iiro*jTOiti aoatu, airnmticii.; 
• t m i t i m T s roaouTTt Ptrri; ntmiL 
raornnist cofffCTiois fiat ncyot; 
axmiaatiof coimettaT; »»«io»tio» ricto*-. 
rttetnni I U C I I N ; etooi» u t n ; tnnii: 
fcaiTioas; coarsTit paoaiii*; TOPOOUPPT 

raaaaatibV. rattaa a .a . , Taa aatkarlaa**. 
Xkm Baaaaaaa at Salt alaratlaa ta aiaaolatiaa ia 
Salt Paaaa aa« Baa I t i t facta a aatlaactlaa 
« u t a laalaftloa l a d U t r •aal fa . 

«BT-Hir»5: salt aaaa at lUaat loa aa* 
taalraaaaatal CaaaUaratlaaa. Jua. aarttaaa aa« 
1.1. tkaaa CBaa.|, tracaaaiafa tt a Syapaalia. 
tatoa taaaa, u , aaaaakar a - 2 * . 1«TC Taa 
Xtatitata fac Baalcaaaaatal Statlaa, lap. 
•»•-»». t»fm 

Tka aajac aataatlal fa l lara aartoilaa far 
loaa-taca iaalatlaa af raUaactlva aastaa l a 
tkat araaal aatac a i l l caatact taa rack aalt 
caatalaaaat ak laU aa< tkat a caatlaaaaa 

actlaa a i l l a l t iaatalr raaalt ia 
<a alaratioa tack t a t * tka 

Itoa oaallaf aitk aaaaaaaiat 

.*la« a 
•cliaa 

aaaaaatiaa la c—aaalf aate tkat tka froaal 
aatar a U l f la t i t a aa* tkraafk tka 
caatalaaaat aal l lata tka aaata karlal ara*. 
Tfcla fapat acaaUaa aaiaaaca tkat a aal t aaaa 
akick la a t i l l la caatact aitk I t a aaCkar 
• a l t lapar a l l l , aaiar eartala caalltfaas, 
raapaal ta a caatlaaaaa araaal-aatar attack 
by a aalt alfratlao taaarte taa aarfaca araa 
akara tka llaaalalaa actlaa takas placa. Tka 
«rlTla« farca kafclal tk la aalt alfratlaa a l l l 
ka tka taaraat focca af tka aaUaaata 
eaarlfiaa aat aarraaaUat tka aaaa atsactara. 
Saaaral paraaatara tkat caatrlkata to 
pxoaota aa l t flea a i l l iaccaaaa aitk tka 
iaptk, aa« tkaa tka aitaat af tkla aasa 
traaaport of rack aalt la tka aal i t atata 
a l l l iacraaaa aecarUaflr aa tka ataaalrtaa; 
actiaa takaa placa at a fraatar aaptk. 
Baaavar, tka aaas traaafart of l laaalval tack 
aa l t lata aa aaalfar a i l l aacraaaa aitk tka 
laptk, kacaaaa tka paraaabllity of tkat 
aa^iifar t i l l oacraaaa aitk tka aaptk. 
Ttotafors, tkara a i l l ba a kraak-ataa poiat 
l a eapt* bapaa* aklck a aalt aaaa a i l l 
aalataia i t a plarcaaaat akapa aaaplta tka 
coatiaaia* liaaalalaa actiaaa. I aetol 
appreack iaUcataa tfcat I t la raaliat ' . : ta 
aaaaaa tkat tkla braak-a*aa palat t ' .U ba 
•itaata< at aa attalaabla aaptk. aoaal 
calcalatlaaa alao ial icata tkat tba aalt 
alaratioa, aa a raapaaaa to aiaaolflaf 
actieaa, akaaU ba caaailaratt aa aaa of 
atartlaa poiata for tka rallaactlaa aaata 
iaoUties fac i l i ty taaiaa, atck tkat i f t l i a 
aalt aiaratloa akoail prafa to ba a 
coataiaaaat fal lara aackaaiaa, i t oily wil l 
affaet tka faci l i ty ta a H a l t * * aitaat » 4 
aftar a aary loaf pariaa of t iaa , (katfc) ( i l l ) 

Skvr B O W ; aaaats i i t n ; saaxatars; w i r a i ; 
m i i i m i T T : aatra; aootis; irposxrotr; ptsici; 
•1STi DISPOMI; tiaras, Hsa-tirr i; antoaxris; 
•UXTI; oeMTTT; I H I I U PIOpnTtlS; 
K!"wvnoai t n o ; m c u siaaxts; tasrts, sons; 
airrasioa; iisamxc tnocitr: n i t i i m n 

<2M> 
Bi l l , U.S.. a>4 p.p. ariavcol, aatloaal 
•aaioloaical Protactloa (card, aaraell , Diarat, 
•»«», i ialan*. 
PralialMry kaaaaaaaat of tka tal laloalcal 
Protactioa lapacta of Piapcaal of Mak-taaal 
• i f to i i Oaolofle foraatieaa. 

http://tuioiva.it
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<2«B> 

n i m m n i i nusRit 

<M*> CMI . 
I t l M - H ; T5 pa. ( i n * , M H K ] ) 

Tfca parpsaa af tkis stady 1c ta c u t f aat • 
prallaiaary a*a*aaaaat of tha potaat&al 
radialoaical co»ns,aaac*a of iispaalBa. of 
a i t r l f lad kl«b-laaal raUaacttaaj M M lm 
aaolaaic faraatioas. Tha m a u afcick e n l l 
load to tha ralaaaa of radiaactlaity ( to* • 
ajaalaajic sapoaltary axa rastaaal n i l i anas 
of araaadsatar ia Maat l f lad aa tha prlacipal 
•achaaiaa ar akiek radiaadlsity Bay ba 
traaapactad hack ta tka Maafkara. a 
aatlMaatlcal aodal at radloaaclld* alaxatlea 
altk aroaadaatar ia aaad ta pradict poasibla 
rates of ralaaaa of radiaactisity lata frask 
aatac fraa a hypothetical rapaallary 
coBtalaiaa. a l l tka hiah-laaal aaata which aay 
ha aaaacatai ia tka K ap ta tka yaar l t d * . 
Tha iadiaidaal aad callactiaa laaaa akick 
coals W racsisad aa a ra ia l t af aaa'a aaa ef 
caataaiaatal trash aatac ara asalaata*. Ika 
aaaaricat rasalta af tka atady dapaal vary 
aack aa tka aaaaaptioaa aaio aad caaaot ba 
asa4 ta teas aay aatailad casclasiaas. The 
aaia caaalt i a taa iaaatittcatiaa af anas 
akata factkac ataliaa ara raaalrad ia arter 
ta carry oat a f a l l asalaatisa of tk is 
disposal aatiaa. fkatb) 

Istaasif* tshlsa ara alaaa af <iacaaaa4 
paraaatara. I l lastratlaaa sloa disposal 
caaeapta, aa4 lsachias/ aad diacharsa rataa of 
aalactad ladloaaclidas. 

m i n i ; tcosTSTtis, T R K S T H I I . ; gcosTsrns. 
ICIkTTC: MSTtS, HCf-LETtL; S1STI OISPSStL; 
STOtICE, CtOlOSIC; U I I U MHTSIS; 
fTTMrlCiTIOl; SOUDITICiTTOI; O M T I t l T t l ; 
• I C I O I B C L I B I I I C M T I O * : t n o n i i c i ; s twt ts ; 
i n n s , U T i n i T i c i i ; i n o s i n t i ; CCOLOCIC 
IISTOII; HBIHIO*. BOSt; SBBlhCI I tTIK: 
sitsaotoeT; toe is: r ints; ccwiuiatai; 
•ITtOtinS;' TOICIIOIS: MOSTCI: UTtOtOlOCT; 
•ISTt TOLIIf! I IDUTIOI I fMCtS; SI ISIMICI; 
Tifiait norntics; H I U I K ; SUOTICI; 
iticaiK; cotniftK; st i ; tcamoas; rxrosui, 
[OflllTIOl; SITI SflBCttOfs U I B ; M l l l l l t ; 
•iTtt: son. TUflStotT; sonrrui; IICCSTIOI; 
ctmcu. m n i T ; w n m n •»; C I S I N 13$; 
IIPISH 226; S t l i a i f l ">*: 1IIC0IIM BJ ; IONIC 
i2«: COHBB 2«S; i i r r i i i t i 2T>; n i m i 2 « ; 
TtOITBI 22«; M.ITOITBB 2(1; Mtt lCISI 2*1 

<J«5> 
Iscataad, J.F. 
lichlaad, I I . 

•aaford Labors tor las oparatloa. 

Iks aosaasat of Llasid tkrsash Soils. 

etomi Disposal af aadlosctita lastas, I , J. 
lasfaa* | M . ) , Procaadlaa* a i a Casfaraics, 
•arkalay, C I , iaaaat 2S-27, 1*5*. ssisaraity of 
Csliforsia, farkalay, C», fpc. l« i - ia$ | , K l 
t f . < 1 * » 1 , Jain 

t aaaatal llscstsios of fto14 flea 1* tka 
satsrataa •*< u n t R i t ( 4 xoass, ralstad to 
radloaacliaa rataatioa ia tka soil is 
araaaatal, Tka lolaaail la a^aatloa >• • aaad 
to darifa tka aatkaaaticsl raUtioaskip {or 
aaaataratat f l o * . *»stio» ia as 4a of 
oacoatasiaatioa capacity cf tks soi l , aad 
saaaaata tkat aksasoaaaat of tka aisyoaal 
atta aay raaalt la coatiaaaA Attlnass foe 
aaaa t iaa , Isalaatiaa af aralaaaa capacity of 
tka aita ia iapoitaat ia tat as of asaltorlaa 
(aqsiraaaata of as sbaasoaad disposal alts, 
tabecatory ataxias kara bsaa conlactad on 
aralaaaa ckaractariatica cf tka aei l . fy 
satstatisa tka soil saapla sad Isaa 

caatriraaiBf, aaay aacaaaa »t alal ia f i a l * 
axaiaaaja caa ba staalatal ia a aattar af 
aiaataa. Csatrifaftaa local soils at t , M i 
araaitias for oaa kaar cotraaaaadi t a 
aaycariaataly »1» yaars at aaa araaity. Tka 
aataral aaalaaata aara aatarata* at t iaa of 
aafaa&tiaa. I5.MM - la,aaa yaara aaa,. r w 
aaistara caataat af tkaaa aails (aolatara by 
aalaa*) aaria< fraa laaa tbaa n ta MS ia aa 
iaolata* clay laaa. I t i a baliaaat tkat 
fatasa alapoasl altaa a i l l ba aalactat aa tka 
baais of aiayla kydcolaay. aaay aatar takla, 
aaaala* a a i l prafila ia tk. aaaataratad saaa, 
aas a ciiaata ia akick aaaaacmtiaa aaraals 
ptaci»itatiaa to aaaara l i t t l a laaefciaa of 
caataaiaaata. irTO||aaH 

•aistara Caataat 

SDIU; MtalaaU; i g n t l M S ; a i m atsiosiV: j m 
sm m u i t i n ; LUOHIOIT srinrs: 

nbzoaicxirt i n t i t m : 
naaonraknes; n a m ikTti: sarratn toit; 
•as i rnt rn son; saxoaraaiiiTioa; CUTS: 
aisvosu sm: son. TII ISTCIT 

<2af> 
Uoaa, I . , aai l . J . (asfaaa, aaiaaralty af 
Cslifaraia, Saaltary Taaiaaariaa aasaarcfc 
laboratory, aarislay, CI. 

•iavaraioa aalatioas la 
•atioactiaa laatas. 

IB-Jactias Blspoaal of 

ccaaad Haaaaal af ladiaactira lastaa, a, J , 
laafaaa ( U . | , Procaadiaaa of a Coafaraaca, 
•ackalay, CI, Isaaat 2S-2T, 1*5*. aalaaraity af 
Califoraia, tarkalay, C», fpp. 13I-13«), 1M 
pa.fl««1, Jalyl 

Tka aoaaaaat of aa iajactaa' solaaat ia thraa 
idaslisad aaoaatriaa ia discsssad. Tfca f i rs t 
i a a oaa diaaaaioaal aystaa, aack aa a ditck, 
i a 'kick tka ssata treat ssaM ardaa at a 
alaaa poiat ia a aaaaar tkat cosld ba 
daacribad by a stop tsactiaa. far tka 
radlsl-f los syataa tka froat aaaia saald 
artlTs at a f i n a poiat aa a ataa faactioa. 
l a tka tao aall ayataa, oaa a aoarca taa 
etkar a aiak, tka aaata aaald arriaa ia 
aradaally lacraaaiaf coacaatratioa. Tkaaa 
thraa oaoaatriaa aara ccaaidarad sitboat 
disaaraloa aad ara cotarad ia aatkaartical 
data l l . i dlaeaasios f dloaa praaaatiaa tka 
afaatioas skirt daacriba disaaraiaa. (IBS) 

O i m s i o l ; I0UTIOIS; l incSTIUICS; IBIHIClt 
uraois: Tirol m c u snizis 

<2«T> 
IITIICOIP aaaoarca Dasalopaaat aad laaiaaariaf, 
lacorporatad, noaatoa, TX. 
> aodal for Calcslatiaf tffacta o: Liasld lasts 
Disposal ia Daap saliaa i^alfaca. lact 1 ~ 
Daaalepaaat, fart 2 — Bocaaaatatiea, 

• l -2*« »0J; OOI/Bf-Ta/00*!-, 
M3 pp. n*-rt, Jaaa) 

w«s/»»,',t i-">»/os»: 

k tkrao-diaaaalaaal traasiaat aatkaiatical 
aodal has baa* daaalopad to aiaalata 
la]actioa of lisald iadaattlal saata* late 
coafiaad aadataroand saliaa aaalfar*. Tka 
aodal coaaiats of t« i parts: a ssllbora 
aodal and a* afalfar aodal. Tka isar aay 
spacify aarfaca praasur* atd taapantara ia 



m «*T> 

n i m m n i i ntisrorr 

«cr> en»t. 
aa iajactlsB M i l ea« tfce vellkoc* so**! 
aeraits calcolatieo «t tka i m u n as* 
t*ap*rat*re ckeaae* ia tk* *ollkoce. t i t 
aejstfw eeael Is a seaerical 
flaite-dllfereace solatia* at t a n * Basic 
part ial differential eeaatloas for tfce 
n n r n t u i of Bass, eajenv, aad 
coataaiaant. velocities lac BOSS (lav rates* 
ero eipmsed ia tons of saat l i l ptanssr* 
f t W U t t l tkreoek tke eecr af Barer'a la * far 
f l a * i a a facaa* aaalaa, ktattac ta a set of 
tkcee ceepled partial i U k m t U l eeaatieas-
Tke iatapninloBt variables ar« ta * spatial 
ceordlaatvs aad t i a * *a4 tfc* 4ep*edeat 
varlsfcles i r * pressor*, teapesatar*. a ad 
coacntrat l * * . The eesatiaos ar* caapled 
tbreeefc tk. f ie ld deasfty ekScfc is a faactioa 
of rresssra, teaperatxre, as* coecaatratioe. 
Tka aodel awaits *jm aaax ta specif* i a i t i a l 
conditions net > soaker at kosadary 
caaUtiaas aloof tfce edeel af tfc* seaerical 
« M svst«s. Is additioa. tka asar aay 
specify kaU looeaoitios is tk* •faitec 
porosity, prraa-akiltv, sad specific k**t. 
Tka act diap*rsioa af kaat aad Bess is 
expressed as tk* saa af fcntredpaasic 
disoetsle* aid aelecalar contact ie* |ar 
diftesiaal. tk * eoeal carta las several 
fiaite-aiffecoace apprasiaatisas ia spaca • •< 
t i r « , aa4 taa different actkais of solatia*. 
Tkis ei**s tk* *s*r aa aptioa ta salact tW 
bast selatioa teefcaifae fee tk* prcMes. Tka 
aoeel iaclaiaF taa option* to coapara tka 
slselatod pcessace, tespecater*, «c 
coaceatratioa valeas aaaiatt tk* observed 
vsleee a as te steals too-diaoBSioael costoar 
saps af tka calcalated rotalts- Tk* coopeter 
proqraBS ace ocessiaed to aiaiaix* esapatar 
t iaa ead stars** roesiresents. flstki rut ) 

•colts: icons, •atinurxcaL: tgnrrfs-. 
•gsirtts, c o c n t n ; seti ts; ( t i t s , I U E - T I O * ; 
•ISTES, II0BI»; BaSTES, C0BBtsC7.lt.; COBTMXBUT 
IfiSSPOtt; tCIIBOLK: BTDtlBHC rtlOCITT; 
• i i u m c c i m m ; n m i n n i ; COSC»»T»»TIOI: 
lC»»TtO*J; IU1B 9ICn«KS; fOtOSITT: 
r n s e x t i i T T ; i t i t t u s s f i i ; OTrrvsioi; C O I F T T H 
FfOCflRS; COfMTE* COOES; TslOlrTICaL. STUDITS 

I n K W a , t.t., and S.J. Irons, locks*!! 
Intern*tl:>sal, atonies Tatarratioaal Divisloa, 
lick land. I t . 

fsviroseeatal tssesssent t* lst*d to (anford 
fsdlosctlv* l i f t * tsr ia l . 
IBO-S*-;*; COSr-YaOHa; lasts lassaesent sad 
faal Crclas '•'», ' t . Poat a ad *,.E. *sc»* 
Itit.). Prewsadia^s of a Syeroslsa, Tseson, tt, 
sarek •>-*, 1*7*. •rizaaa loard of »•«•«<•, ( ) • 
PF-I. («''«» r*kr*arr> 

laost 1*0,000 cs a of solM aastaa 
c*at*aiaat«d aitk t*o a i l l iaa cat Us of 
radloactlsa fissis* prosscts a»4 tiaassrsskss 
iseVsp** kat* »••« k*ri*4 at Maford siaea 
tk* prol*ct started la 1««1. Parial 
prsetieas sad s i t * ck*r*ct*risci«s tkat ara 
iaportaat ts isclatias ia«ioaetl»* ssstas 
fcoa tka klospkara ac* saaasrlsad la tkis 
art ic ls . Use diacassad ar* acoloaiest 
aspects sad food **k ralatiosskips at 
Xaaford. Tka roatia* aoaKorUa proaraa for 
1*t*etls* aifratioa of radieactir* a t t i U l i 
at karial aroaads is l isitsd to skonarossd 
ssisaillaaca. Cittarla cal l for radiatioa 
l***ls to b* loss tkss oa* si l l l rad **r hosr, 
,\*i so d*t*ct*kl* ssrfaca eoataaiMtion. I l l 
ksrial arosads ar* ssrrarsd at lssst 

saaiaaaaallr aad carrscUa* actiaa i s takm 
ak*s cr i tar ia at* ascasiaM. • • r i a l | c * a t 
prokUes iaclad*: t| backfill cava-ias tao 
t * a*t*cioratiaa af a*o*»a b*tas as*4 far 
dafaact iadsatrUl «**i(a*at: a »ia* *ro*iaa 
aad radactfe* of araaad ca*ac: 31 aarroaia* 
asiaals; aad • ) a**p-roct*d plaata okick 
kciaa radiaactlr i tr ta> tk* sarfac*. 
I I I I I I I B M t s data isdicata tkat kasial 
practices ass* •ffactivalp pr**«*t*4 
aaslroaaaatal caataaisatiaa, sad tkat tka 
potaatlal dissolatiaa sat traaspett of 
radiaaaclidos fcoa karlad aastas bj caiafal l 
ac ssoaaolt at la a ford lacaaas vaaiskiaalT 
saal l . |Fir| 

lea Csckaa** Capacity: TcassaissivitT; apdraalic 
•alacitr 
Sl l tU.; SkSTrS. SCUP; IsSTES. TtlSSSUSIC; 
K t T t m n ; n i t t P i ; T C M T * * : nss ie t paaaacrs: 
SITE sn«exukicE; l u t o a a c i t M steviTioe; 
riECIHTlTIOS. •ReDlOUKICU.i troOaOLOCT: 
CXaiOST; BCVU6I; poo* catOS; aOaTrefiaC; 
mpiaxtcs; i g n m s ; piooRtc; eursgvicts; 
•DOTS: n*ES; RIBS: tlOSICS; STtalLIUTIOs, 
ncrriTiTT; S T U I U S W I O * , raisiCiL: M T B I U . 
Niaonac; ciossr n n ; scxis; aoxsnpe; 
c i s s B : sT»orri»R; C E S I I S ; i n n i i n ; m i 
f u r a COIPQOIBS; SOBPTTO*: aisposu. sire; 
TEcmTIOS 

<2««> 
Iskerwoad, B.. isarsuc* Liwraora Laboratory, 
l iforaor*, C». 

Caecaaaistt7 asd taalloaaclida l isratiea. 
•CIL'aeast; B a s t * aaaafaaatt aad Pa*l C*cl*s 
'f». I . e . Past aad II. E. fact* (Eds.1 , 
Precsodiaajs of a rraposia*. Tacsoa, IX, aarck 
«- • , i r"« . krlzoaa 9eard of N « n M . ( l * T I , 
sarck *) 

I ac«mario is presetted of a seockeaicel 
kacriec to aekiese ef fect i * * Isolatiea of 
aaclear easts is a leap oaoloeic depositorr. 
Tka •aockeaical barrier is ideatified aa a 
series of sssta/sater/rect interactions 
iasoleiao sarptioa (ioa esckaaael, ioa 
t i l t r a t ios , krdrolfsis, precipitstioa, 
coapleiia*, a M leack rtsistaace ef tke easts 
foes. Tkeoraticallr, tb> eeocaeeical Barrier 
cas provide a aajor U«« of defease ia 
protective tke biospkera fros ts* ktzsrds of 
•*cl*«r easts. Pr*lisissrp ineestiaatioas 
ssias coopster sodeliss teceaiaaes saeosst 
tkst rstardatioa Is ss t f fsct i f* eoatrol o» 
rsdioaaclide coacentratieaa. loo efcksaf* 
r«actlaas slov rsdiesocllde sierstios and 
alloc sore tiae for radioactive dace* aad 
dispersion. Tot sose radiosseli'les, 
solebility aloae ssr i i s i t coseentratioas to 
less tke* tke ear leas peraissibl* so* 
considered scesptabi* bj tk« faderal 
fosanaaat. Tke level e! *r>c*rtaintT ta 
sspportiaa data reaaias kiek. rk* present 
espkssis oa laboratory ss>ssr*se*ts of H's 
is sot tke aoseer. i rclstiosskip k*t**e» 
laborstoCT «sf*riaeat* aad la s i t * false* for 
retardation seeds to be established. Tke 
effectiveness of tke a*ock*sieal barrier Is 
i l t isatelv related to tk* repository site 
cksrecteclstics, la sit* selection, 
cossideratio* akoald b* alves to rock 
barriers »lt» kiek ion «sckanfl* c«p4Clty tbat 
aifkt also act as sest-cerssatls aesbranes. 
Use iaportaat ar* tie oiidatioa potential, 
p« aad salinity of the ors*nd**t*r. (»»»> 

TBtOtrriCIl ST1B7ES; <llC-.*fHltT*1: »«5IEI, 

http://C0BBtsC7.lt


C2M> 
r r a H n m u timrort 

< J M > coir . 
I M I O * C T I V I : sTotajt, CCDIOCK: a t r n o f ; io» 
I R U K I : ru.T*>Tioa: i n t o i t s i s ; m c m n t n i . 
cvcaxcH.; coaottits: w c i i K ; CBOBBB mm-. 
SOIBBXUTT: •aaioascitsBS: p«: f t ; i n n 
iMcTioai: loess; sons; r iacrans: CITIOBS: 
•i ioas: a f i n a t s ; sati.cs; stctnaTaiT BOCBS: 
C U T S : :isTiia*Tio» cotmcxrjrr; n m s ; 
ccn«Tti n o c u n ; u i i n m a n c t o i : ansiTT: 
t o i o s m ; n m m i 2M; n c n r n i i • » ; I O K S E 
12*: m n i i i i t ! : C O B M C T I M : i m t c n i 2*1 

<270> 
Jakabick, a.T.» tarafarsckaasssaatraa, 
fatlsraba, C m u faaaral Bspsblic. 

taalysis af flataaisa-kalaosa Ca 
t la raviroaaaatal eaacfcaaiiatt*. 

CCBP-701121; Seiaatil ie Basis tac Baclaar Bast* 
•aaaaaaaat, Seiaaca asaorlyisa BaUaaetiaa Baata 
faaaaasaat, »al- 1, C.J. Bccartky t t s - l . a t » l . . 
ftsrasllaas af a Syaposiaa, Bastes, aa, Boaaabar 
IB-Bwaaaar 1, H 7 t flaaaa trass. Baa Tack, f t , 
lap. an-asst, s«i ff.|»Tl) 

ladaatrlal fcaadliaa af platoaiaa prsdacaa 
aaall aacaata o( N ia tka aaraaal fora. 
Tbasa r« rartlclos distr i tata tkaaaalvaa U 
tha aaaa pattara as ra ia fa l laat , aa tka 
m i l caa fca asad to dataceita tka fa pattar* 
aroaad fa-kasdliaa fac i l i t las . flataaiaa 
daptk distribstioa aaa csadactad aa T 
aadistsrksd sitas, aitfc sai l typas raaaiaa 
fcaa aaartx assay ta clay-oraaaic. Soi l* 
coatalaisa i l l i t a , aaataarlllosita, or 
kaslialta aara alvaa spatial sttastlaa. 
Saiaa 50 ssaplss tka doss sard aisratioa rataa 
•ara kataaaa 0.1 ta 1.0 a/a. Tka fa trsssfar 
taafOMa U a partially satsrstad aa4iaa a»a 
aa tka crdar af 10ft-3l . Siaea tkia caaalt 
daaa *at aaxoa) sitk claasicai alaratioa 
tfcaory tka traarfar is a sssckrasatoarapfcic 
pracas*. froa fartkar scady aad coapatar 
alaalatlaa tba asta farlat las dataralsias, 
aiacatiea ara aarfaca sicksass capacity, ktlk 
daaslty, aai poroalty. fsllast aaasaraaaata 
kaaa baaa aaaa sad tka asxlaaa kackarasad 
laaal far St Caraaay la kssas. laaca local 
daalatioaa eaa ka astad f tea Iaasecsal plot*, 
aad tkrosak a aaciaty ralatloaskips tka 
kieloa.lcally actlaa tap acl l eaa fca 
calcalatad. fkia allaaa far raliakla coauol 
l i t i ts fet ta dlscfcaraa ta ka aat far a al ia. 

UfOSOLS; BlSTKBbTIOt; tYfXBOBBXmL tlPOSBU 
MTBBST; H i n t ; XMLIBITB; (DPTBOIIUOBITB: 
SOILS; LlfOtsTOIT STBBtfS; CCBPBTtt COOtS; 
(1070110*; BIBIOBBCIIOI I K I I t M 

<:TI> 
• irtkas, *.*., B.C. kdrtaas, sad I.e. Caray, 
Cklskoas Stata Bsitarslty, Sti l lsstar, Of; 
Saaaasafc tiaor laboratory, Bikaa, sc. 

Ceaparlae* of Plataalaa Coacaatratioa* ia Boar 
ftaa tka Soatfcaaatar* faltsd Stataa aai ia Baar 
fras aa Xstooastoa' faelaar ra t i Cfela fac i l i ty . 

Baaltk fkyaica Ms J1«-»1». | l t7«. Ip r i l l 

tka p« csataato a< afclta-ttilad tear raslsast 
»f tka fstaaaab tlaar f lar t (»»f) ara 
«omftt»t a l t l daat la aaifkkof i>< lacatiaaa 
«a< tka <aaa-ts-aaa is ealeaiatal fros 
iafaatio* of tk« aaar Boat fros •pproilaataly 

t00« * « n aaraaataa aack faar Bariaf 
araaaiaa< katta. fraliaiaary raaalts akaa 
tfcat tka tattal fa caacaatratiaaa la aaar 
a^paarat t a aacraaaa ia tka acaar af kaaa > 
ar • liaar > or • laaas > at • aaacla. 
caasacat sitfc aaar fxaa klabaaa. Caorala^ aa« 
Bartk Ctraliaa. tka kaaaa aa« Uaar* af r 
at SBP kara slaaificaatly klakar Pa c 
wMlm tka laaaas aa« aaaclaa aa aat. kltkoaak 
tka tiffaraaeaa ara aat atat lat lcal ly 
a laa i f lcwt . tfca alpha 1 *a 2M aalaas Car 
Stf aaar ara. la aaaarsl, bi«aar taaa aalaaas 
far affplaat tmmt. Tkaaa ki«fcac n l a n 
raflact tka caatrikatiaa af tka caasieal 
aaaaratiaa faciUt ias at SB* ta tka Pa 2M 
ba4y aar«aa> af tear oa tka a l t a. IBtf) 

fa 23*. 2*»; Pa 21t 

fltXB STBBItS; rtSTOBiai 2 » ; fUTMlBa 2*t ; 
ruraBmi n « ; k i n * f a a n c u s ; a n s u s : B B B ; 
arriKT: n c u u raaiiTifS: iiBiartoB BOSB; B I B ; 
CUCBUTIOBS: KCCSTtOI; BCBtS: t l T t l ; U K S ; 
•BSCU: BOOT H I K I ; BOSB OBBBtTBBjrrS 

<2T2> 
Uackkaiaky, f . a . ( M . I . a as CB. Tawliskckaaa. 
kcaaaay cf Sciaacas of tka BBSS, aoacaa. 

Tfca Bakaaiar af BaUaactiaa rioaiaa fraaacts la 
Sails. 

MC-TB-2BC7: C: tka Bakarlcc of -aUaactiaa 
fissiea froascts ia Sa i l , tkair tkaorptloa »y 
flaata aaa tkair fcecaaalatJaa ia Crops, T.B, 
Slackkaaaky ( t a . 1 , |pp. l-m>, 227 pp. JlfST. 
fafcraary) 

Sarptiaa aat alatiaa stadias aara aaoaa tfca 
aatfceas aaaa ta atady tka fcafcaaior af fisslaa 
pra4acts ia soils. Tka sails far tka atady 
aara tarf-poaxol aad blJck-aartk soil froa 
tka Eaaasaaja atappa. I t aas foaad tfcat tka 
caaeaatratlaa af tfca raalaaetiaa oavaaaaats 
fca< alaast aa ksariaa oa tka ralstiaa 
distrlaatioa of act iai ty ia tka aarkiaf 
colaaa of tba tarf-aadad so i l . Tka ralatira 
act l t i ty alosf tfca ct'asa raaaias cosataat 
akaa tka salatlas is rapaataatly paasas 
tkroa^k tka calaaa. kboat tv ta BH of tfca 
total assstity of radiosctiaa aakstaacas 
iatroaacsd sas sorftad is tka f i rs t 1 ca 
sactiaa. la tka appar S ta a ca ssctiaa 
•boat f*% ef tka act l t l ty Is fcald. fraa 
alatiea stadiaa tka tsrf-podsol soi l kelsa 
part of tka fiaalOB prodacta ia asckaaaa-ioa 
fora. Tka at bar fissies prod acta caa oaly ka 
aoaad ky aa acid raactlaa. Tka diattlfcatlaa 
carta sfcoaad a saallar aaaaaoat as* tkla say 
rasalt fcaa diffaraat raactioa aad daaraa af 
•ataratioa of tkaaa solla altk kaaaa. 
fartkar stadias skasad tfcat tka acidity of 
tka solatia! ia aora iapsrtast tkaa tka total 
caocastratlaa ai aaa-xaaiaaetiaa salts. Tka 
tkaocy af tka satptios rrocaaaaa is broadly 
oatliaad. So ratios aad alatioa tosts aara 
also ra» asUa St «•> f t at , T to , Ca 1J7, xr 
•S, Bk *S, (a ««*, sad Pk ia». (fa*) 

ISSOtPTJOS; (OBtTIOfS; PlSSlOf PBOBBCTBt JOB 
BXCMfOt: US0HT0WT STBDItfi BttatTsWWB 
PISTtlBSTIOB; MKOfKLXBB f lU lT lOf ; BOCS-ftstl 
XBTHaCTIOfS; SOXU; B1SRS, laPIOICTXft 

Kaapf. B.B., asi a.L. pedis, f t i rarsl ty of 
Tons, aaatla, TX. 

http://sati.cs
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m <Zfi> 

t i ntastotr 

1 . aaaarlcal Stat* of 
Caaaactiaa-aUlaaSaa Plow f 

-TT»WS; t / O a i / S e e - T V l t S ? ; S a l t 
alaoeletloa. trecoieflaos of ta* aatioaal assta 
Tecslael Se.oss*e rceftaa aerie* •aa t la * . testis, 
t t . eerck M-JO. »*TT, a PP-t. 3» •s . fWTi . 

• n a i l I I — L l y stall*) ee*S>ie*>lici« f ia i ta 
*iffatoeca acaaaa has aaaa Ooioloeet far 
staalatia*, u u n l eawwiUM *lrrealea 
Btaeeeeee ia ractaeeelat caeitlae a t Ufa 
Ccaahef aaakim. Thaea a Mam a ear ka as 
ale* n i l t * f t * M | . The. Uaa eta* refaire* 
for eteal l l ty H n u m eftk iacssssfaa 
craafcof leekne eat loettk ta eietk n t l w . 
•ppenetly the tiee stop Is latapaefaat at? 
aba Scksiet Basset. »itk iaenaaia* ScksUt 
Backer ee* «aeraaria» leasts t a t U U ratloo 
the i f eeaaieeless staaty-atate l i s * 
iacteaeoa. tlw ei |aa*aitt at salt ttaaaaeait 
erieesce* by tfca •aeselt ssatsr la atreasly 
eanafaat aa the Cresset sssbar. siaca tke 
• a l t ceacestcattea I s essestlally sa l tan l a 
the celasa at as* flvaa kcrisoatel slase the 
trassport areblee ia see ttaessieael far t *e 
vertical * * l l t r x» < 

BOO (SOUS: COSTStTIOS; K l t t S I t l ; C1TXTIIS; 
• S m i C H I R B K ; tHKCTtOaS; SILTS; BOOBS, 
•iraniriciL; Taaostncsi states 

<2TS> 
leapo, * . * . » aa* k . l . to t ia , asieecaUy et 
Tana, tsatia, Ti . 

lavestieatioa of salt Trsaspcrt la Tactical 
lereaoles est I r i s * U r u i o i lata Flash Ooter 
ateifer. 2. d m i M U l staff of 
Lc**ecti*e-Oiffssi**> rioa ia sellsores. 

ce*T-T7*jl3; t/owi/sn--n/lf-37; salt 
tiasoletiea. Proceed l»f* of <ae letloaal Mat* 
lacaiaal stcreoe Proexee Seti** Seattle, kastia, 
T I , Barck 20-JO. 1*T>, (• pp. l . M pa. (MTI , 
latekl 

taper t seat • eece re* to staff salt t reexport 
ia vertical eallberes. Tte f i rs t loee tars 
especiseet iaficataa tkat a CMiltioa af Mat 
astexetios la tka loeer part of the selleore 
is ackieeet ia abeat 10 irf*. Sariae *kia 
tiaa a tatal of 12,200 a cf salt asra 
tleeolte* asf accsealate* ia tka eellbore. 
The rata of eallaliy bailesp ass sksaa to 
faciaaaa aitk t iaa as tka cosseetrstloa 
eraf iei t eecraase*. lass bslltep rstas ia 
tka least sai l ssctlee 'ar te* froa 12.0 eyaie 
ia tka f i rst lose to 0.0** «/ala ««rise, tka 
laat f i fe fays. ts* aaeraae cosvectiee 
Telocity lecretee* ts a set l e u of 0.23 
ft/aae aaf tkas factaaaaf aalea 0.01 ft/sec 
• f l a t 12tf sis. Tka taaptratata flaetaataf 
».i faotaa f farisf tfca f i ta t fays of tW 
astarisaat. Tka atperlaottal acoeafara taaf, 
aaf tka boaafsry eosiitiecs Isyoaaf as t t * 
aallkat* cocrassoaf to tka ttaasiaat 
paaaaaeaa. Is etfai to ackiava a staafy 
• ta t * cosceatraties arafi*»t tka experieant 
s i l l »«•• to ta aoflf iaf »r iattofaciaf f lo* 
tkroaak tka aaaifar. (*D1| 

COayfCnof; BrfFOSJOW; UIOtlTOtT ST00KS; 
SltTS; fOffSOlfS: t n ' R i m i : COfCISTMTIOl 

aaapa, « - • . , aaf k-L. lasla, •alaarsltr • ( 
Tana, aaatla. Ts. 

taaaatiastlaa at Salt tlaaaaeu. ta tar t x a l 
•anaelos oaf arlaa tavaalas lato rcaa* ?atac 
H a i f a c 3. •aaarical Siaalatlaa af sclaa 
lanslam vt r m k »atat kajaifats-

cn*r-T7a3«3: T/oH/s»»-r»/iasjT; salt 
sisaalatlaa, traeaaitafa of tka Satlaaal last * 
far i iae l stacaoa traaraa taaiaa Oaatiao, l aa t ia , 
TT. lares 29-30, 1»T», ft E B . | . JO pa. f W T . 

taalaatisa af tsa applicakilltT of aatkafe 
fas aiaalatlaf tka aieciale fiapUcaaaat 
pracaaa asls* laa iadkla fLsslaceeeat 
taaatmir aiaalataca »«a aaaa. Tka f ixat 
aackof asiaf a f l t fasloa caaffidaat far taa 
fcaask setax-aritb srataa aaa foaaf to psufaco 
iLffaaiaa caafficiaata tlkat aoca too lerse. 
Tkasafaca ska patkof saa caaalaataf 
iaappllcabl*. Taa aast aatkaf asalavaf alak 
ocfax acearaej tacaalfaaa ta faal aitk taa 
fiffaaioa-caasactioa problaa. tadaaaf la 
taa ravens era tko affects of araeltf. 
•caeltatloaal aoftvostlaa aoreos cleaaly aitk 
tkat esklkltaf ia taa especlaeatal staf lae. 
•aasrlcal flsaaraloa ia aart ial l r coctactef 
aaf, tke calcalataf floe* feast arrteas 
pcaaatarely. T»a oeskaf aloe esklaits as 
aaciUatioa ahoat a caacleta solaaat 
caacsstsatioa. These ceaelte at* 
escoeracisa. » slsi lar setkof skoal* bu 
isaesUesto* to te ts fs lM i f i t caa aece 
eftoctiralr ra*ec* tsa effects of ssaotical 
*ia»arsiaa. OJiri 

costtmoi; oxrrosioi: COIPSTH psocuos; 
wot ts: amxaxcii imngs; r»««i»Tt» STSTCU: 
• m t s ; iosirrtj; n t o i m c i t iraoitj 

laaastroa, o . , I .e . lolakote, s. eeeteraeTa, a*d 
C.C flocfcaca, Stafstik taacfitakaUi ts , 
•fkaplao, Sae*ea; The eaotosical Sac Toy of 
See***, oppaala, sesfes. 

Xs-Sits tsperieeets as sac Use liacatloa i a 
Tractate* Crystallise Socks. 

COPT-TS1121; Sdasca l jsetlyis« ta*ieactira 
•est* aasaeeaaat, rroceo41»as of a Syapostaa, 
lostos, M , sot-saber 2«-S*oaabar 1 , 1«TS, (p. 
M l . " M - f l * 1 ' ! 

t H e l l eipecieest am seclear aieratlos ia 
fractere* cocks »•« esfactatos ia Saefea. 
Tks tests oeta ceafactaf ia a 
otaaite-faeisslc oatc(S[ eitk ralieaaclUes 
repteaaatiao] loaO'lias* f iasioe projects of 
tka eleae-it* aalo-laa, tackaatiss, t i a , 
ceslaa, ieOiea, secfyalaa, aa* atroatlaa, 
Tk* aeaa traasit tiaa fee tke eater as** aaa 
»7 k aa* tke Uapsrsioa coefficient aas 0.0 
s< s/kr. seasereseat taekaifaes 4mi eare 
faaaaspectreaetric horoaole lo««l*«, 
castiaaeaa ectieity aosaaroaaats sa* -eter 
saapliaf. The tests shcee* tke teckaatiaa 
aa* iofia* tcsrella* as saiosa eith the sase 
Telocity as ts* satar, •kl la tke stroatiaa 
loss eore retar*** by • factor of t. caaiaa 
•a* ssofyslaa • « * sot fetectef, (bile 
selanisa ta* tie sere ccapietaly praelpltat** 
is tke iajacties berebele. foearer, a 
eeleeiaa palsa arrive* »lt» a bceeiae palaa 
aaf 20 4sys later > ••>co»t aelesiaa 
braaktkroafk ceea'-a*, f i t k tke secoa* 



<2 i *> c a r t . 
aalaaiaa axaaktbraaab a t l a kraaktbraaaa aas 
m t « 4 o* a abactor ( l a * p a t k . k a*can4 
a a r i a * o f azpariacata a n i u t n t a l tka aaa of 
baatoaita la t k a t rac t ara ayataa aarroaafiae 
tba borabcla aaa a f f o c t i a a . 

• bat T k i * paaar aas ar*saataa at. tfca coatata 
aaa aet pabliakaa' fa tba Procaaoiacr 

1*R0«9CI.DE a l a i T l O T ; I M S c n C U « B t : CHUTES: 
tnissts; ucetK; H I B M I S ; Bis*e»sioa 
(g tmctnt ; n n * STO»TK; t t roams-. 
raniTMoas* i i m n n t o i ; i R i m n n ricnt; 
trranos 

<2rr> 
L a i a i c o t t a , 6 - 1 . . I . e . Taraa ixar , > . l . tssaar , 
>.t~ rraaaasza. ass t . » _ l a r t o a , r l o t t a a tostr 
aa« Llafct cesaaay, t l a a i , f l ; taakaa K o s l c 
E l a c t r i c Caafaay; aa<-l«er Safaty laaoc la taa . 
E a t b a o ^ , rz. u t i l i t y sasta taaaaaaaat craaa. 

Saaaaatat C o a m t r a t i a s H a l t s for SbaUea l a a t 
m i l l ot l a s t a a a c U a a s . 

•as ta I t u a m t t am* Taal Cyclas H f l , S .6 . Post 
a a i « . S . lacks ( E s s . | . Procsat ias* a f a 
Syapoalaa. Tacaoa, I t . aaxca * - • » 1TT0. i r issaa 
tear* o f taaamts, tap. H a - 1 * e ) , M l pp.11170. 
lacca) 

t k i a papar ia aa araaaalos of oaa arsasataO 
at tba k t l a a t a u c ~ t M Coafarasc* . say, t *TT. 
•k ick iaccoaacas a satboesloay t o Oaaalop 
lastapic I f a l t s far t a a atapoaal of laa- laac 
raAioact lsa n s t a s afa shal les Iaa4 b«cl<U 
Taa aaaic approach o f t l a a a r l i a r a f f e r t baa 
baaa ra t i aaa f aaa r a a f f I r a a a . Taa staay ba» 
baaa aitaaaaa' t a orar too isatosaa l a c l a f l a f 
• o a t . i f a«t a l l . a f p r a c t i c a l a lea i f l caaea . 
Tka a f f a e t of aaaektar pre*acta baa aaaa 
iaclsfaO ta tba a a a l y s i * . Tba protact loa 
c r i t a r l e a applias t o la / * ta iaaa la baa baaa 
aaee aora r a s c r l c t l a s . I H a l t af 5 araa/yr 
t o t a l baaa or 15 araa /yr say ocaaa t a • 
aaxiaaa baaatbat ica l i a a i a i O a a l baa baaa 
•aact, laataad o f tba 0 . 9 1 « fc i a a i r or aatar 
at tba polat of aaaraat a c t a a t i a l pablic aaa 
•saataO l a tba acaaiosa pspar. Tba taa aort 
a l a a l f i r a a t raOlaaacUass , t b a i r l i a l t l a e 
eoacaat ta t loas, •«« tba l i a l t l a a patbaay far 
aaeb ara aa f o l l a a a - : i ; j ( • 0.007 aCl /«a . 
by aroaioa l a t a > « « » f t« r WO yra lerasat , 
by fooi f i m aa a i t a a f t a r 100 yrs labola 
body) ; ! » ! « • 0 .401 aClsas. by fool araaa 
aa a l t . a t t a r 10.000 r r a fabala boay) : *b 232 
• 0 .00* a C i / a a . by tait aaoaa oa a i t a af tar 
100 yra fabals r a a y i : I 1 9 • 0.00» a c i / e a , 
by foa* araaa oa a i t a (oroaai i C H • 0.02 
a C i / 4 i . by t o o * atoaa aa t i t a a t t a r 100 yr* 
(oroaal ; H 2J1 « 0 .02 a C i / « a , by fooa aroaa 
aa a i ta a f t a r 200 yaara l o r a a a l ; Tb 22* • 
0.03 a d / f a , by fao4 f r a a a aa a i t a of tar 190 
r ra | a r«a» ) ; * 3Ja - 0 . 0 1 a C l / f a , by foo< 
«raaa «m a i ta af tac 10,000 yra {abela boay); 
Tc *0 • « . « a C i / « a , by fao< f raaa oa a i t a 
• f t a r 100 yra (araaa»; aa« * r * • • 0.00 
• C l / a a , by tto* f raaa oa a i t a a f t a t 100 yr* 
( a r faa f . Tba r a a a l t a aaaa tbat tba aatbaay 
abaraby r a t l a a c U T l t y a i f a t l aa*a tba a i t a by 
aatcaaea of aa ta r l a t a tba f i l i a l traack ta 
taacb a e t i ' i t y fraa tba b a r l a * aaata, anO 
tbat tba lawfeaO a c t i T i t y a i a b t aaaa a l tb 
«roaa<aatar fla>a tbr«a«b tba aabaoiJ ta a 
palat • ( aa* (aacfaar a t raaa at a a l l l , l a tba 
laaat l a a a r t a a t af a l l p laaa lb la aatbaaya. 
T i l * l a *— to aaeb —ctftHam a« f 1) 
n a i a a e t l a i t y ra taa t l aa a i t b U tba aaata «•« 
a a l l , (21 *acay of r a O i e a c t l a l t y 4ar ia« 
a l « t a t l a « , » a * (J) aataccaataa i l l a r l o a . 

icbaslaaa p taaKa a tafaaaa i a <aptb 
aaa iaat abroaat loa of a b a r i a l araa>4*a 
caatalaaaat a f c a t l o a c t i a i y . I t i a 
caaclaaat tbat tba l i a i t i x a aatbaaya f a r a l l 
iaportaat i aa toara a r * aat a i t a <apaa<aat, 
t ka t fcyoroaaolo^lcal i a a a a t i a a t i a a a asa 
aaaaraay t n aat aacaasary i a aaC'a a r S M ' a 
proaraaa f o r aaavloaaaat a f a l a l i a * taaa 
b a r i a l c r i t a r i a a a i r a a a l a t i a a a , tba t 
aacbafiaa aaf a c l U i f i c a t i a a a f raactac 
aaataa caa oaly ba l a a t l f t a * tor tfcaaa biah 
i a Ca 13T. a • « . ar • 2, a r fa r a l t l a a t i a u 
a f tzaaaaort acc iaaata . < a l t ka t t raasaraaic 
l i a t t a loaar tbaa a fa» baa4ra4 mCi/aa ara 
auacoaaary . faatk i fL«a) 

ta taaa iaa taba lar data l a creaMa* i a tha t a r t . 
S M a lso C O . U a s l c a t t * . a t a X . . - S a f f a a t a i 
^ a a a t i t y aa< Caacaatrat ioa L i a i t a t o ba l p a l i a 4 
to lay Xaotopas i a Sballoa Laaa » a r i « l . » « K - ! * b 
coafataaca. b t l a a t a . e t . say, *PT7. 

• tuts . loa-Lnt-. b »I»L. m u H : 
ooaCttTBtTtoa; t i r p r > a n B : aarjoMSRaL 
rxros«ts m i u i ; (Sirasc ixatrt: mstosai 
nciuriss; ivnasTM; nci«i«to«; IBWUTTOO: 
iactSTTO>: nosiav; ucint ts; •oiirrioa, nrz*: 
n u i t i o i , n i ; senisc: tcnc«i.mc: 
•mntr icu smics: maicriocs: 
*tcaaiE>MTioiS; ctoan n i t i 

<2Ta> 
l a a y . • • • . , l a a . 
U a a r a o r a , C». 

aaea Lfaaraara t a b o r a t a r r . 

SatioaaloaY f a r r s t i a a t i e a a e e i i a a t a l 
saoiaact i ra balaaaaa i a l a e l a a r aaata 

a t . 

o o « r - i * 1 1 J 1 ; s e i a a t i f i c Baal a f a t aadaar aaata 
Seiaaca OtOarlyiaa t a < i o a e t i a « aaata 

e t . * » U i , O.J. iccartby f t * . ) , a t a l . , 
arocaadiaaa of a syaposiaa, • e a t o a . • » , ioaaabar 
r*-»acaab»t 1 , l l ' t r U l t l f r a a a . mm ( a r k . I T , 
lyp. : i 3 - f 9 « l , sti pp . f l«T* j 

l a t a a aasaaaaaat of tba raO ia loe ica l ciafca 
aaaoeiataa n t k a aselaar aaata aaaaaaaaat 
ayataa i t i a aacaaaary ta a a t l a a t a aosalbla 
accioaata l r a 4 i a a c t i a a calaaaaa aa t b a t tba 
caaaaaaaacaa of aaeb r« la aaaa aay ba 
aaalaataa . Tbara «ra tb ra» aaebaaiaaa by 
• k i c k r a O i o a a c l U a * aay ba rala*aa« t o tba 
bloapkara—air dlaparaiaa af f i a a ( a c t l d a a . 
• a l a t i l i s a t l o s , aa< leeebiaa . Oaa aaat 
aa t l aa ta bo> aacb a f aacb a l f a i f i c r a t 
ra< ieaae l iaa i a ra laaaaf by aaeb aaeaaatsa. 
l a a c c i * a a t « i tmlmtm e f r a * l o a c t l i l t y 
aaaara l ly iayaVaaa a braacb af oaa oc aara 
protact iaa b a r r i a t a . Tka probab i l i t y o f 
braacbiaf pro t a c t l»o bacr lara aa4 abat 
f t ac t ioas of afciek r a a i c a a c l U a ara ta laaaa* 
<apaa4 oa (ba typo a f acciaaat occarr iay aa< 
tba saaar l ty of tba ace laaat c o a f l t l o a a . Tka 
latkoaoloay a f aa l ta tkaaa p r o b a k l l l t l a a aa< 
f r a c t i a a a l ralaaaaa t o aa r i ra a aat a f 
raa iaae t iaa ra laaaa faact leoa for a aaclaar 
• a a t a aaaaaaaaat ayataa r i l l ba <iacaaaaf i a 
t k i a papac. Ibatk) 

kCCI t lb . - I ; • ! ( « • I f UTS I S ; >MT« ( • U O t a f a f ; 
L f K f j a O , PTSPnSTOO; r o t k f T U T T ; • IOJPOtf l j 
( t f T I S , ItBTOkCTXfl 

<r»»> 
to*m», s.t-, • • * a .c . barbaao, ( . s . 
fa * l toaaaata 1 rcotact loa taaacy. Off lea a f 



u n m n m i Taaasraar 

<2T> COBT-
Baaiatlaa *taara*a. laa »*«*s. 

•laps*** aal tprllcatioa ex" a U a 
Batsaia fa t lat iaact i** Past* Basaaaaaat. tolas* 
2. laplaawatatiaa far Taralaal staraaa la 
Bararaaca taaasitary • • * Otkar ipplicattvas. 

1*1 S2»/«-7B-»*5- K« pp.(ItTB. Jalf l 

a laiiaactiaa Bast* Basaaasaat Spstaas * * 4 * 1 , 
*»**loa*4 aa< iaplaaaatai ay tk* Baiamstty 
a* Baa Baxico aatac coatraet aitfc tk* B.s. 
Eaalraaaaatal r n u c t i n asaacT, la 
prasaatara. Tb* sfataas actal aa< assocl*t*4 
caapatar cas* a l l a i W I S ptaaaaaaaat 1*ta»4 
for tattaacti** s*st* | , baa taa pacta. Tka 
f i r s t part, u a i s - a , (4*srria*4 U tkis 
aalaaal ecaaiata of taa Scarca Tara 
(rattaactiaa iaaaatary aacsaa t i a a l . taa 
Bala*** Basal, aat taa raairaaaaatat Ba**I. 
Taa talaesa aaaal caaataata suiows aaoloalc 
as*! aaa caaaai aaaata akick ara petaatial 
aacks aisas far ralaaaa of raUaactiaa 
aatarial r*yo*4 taa taaaciata *a*lra*a af * 
rapaaitary or ataar Xacatiaa; t W ctsl 
asalysts aaa* aaas aaaata 4>istrib*t*4 
probabilistically avar t i as , aa* taa 
caaaaaaaaoa analysis aaa* aaaa {lactate 
aaaata accarriaf at apactfiaa t iaaa. Ts* 
a i t * «:kc**a far i s i t l a l arpllcatio* of »-»»a 
is ta* laa assasos araa la saatkaast s i , 
aasvr sts4y »«t sataatial isstallatioe of a 
aaat* tsolatiaa HXat r laa t . Par tkis 
appllcatica, aa aaoaroraasa repository < r « 
of 11 H >*. pccai4ia« far aocaaalatioa of 
aaata fraa rapracassia* at Wi,000 aatri'? 
U a * af spaat faal, is asaaaat. Ta* aast 
lifealy aaalaaic aaaat far aistartasca af ta» 
rapoaltory assaaaa far tkis asaasssast 
appasra ta a* of (aat faal t iaa, okick caslit 
iatarcaaaaet a**ifars abaa* as4 b»lo- ta* 
b****4 aalt fcraatloa. araaal probability of 
sack faaltisa i t «stiaat*4 at • . * z lO(t-T). 
Tkis ***at coatrititas * t - ' ta* total so4y 
oas* ia lea* 2 laast of r Mr Caastpl aaa H I 
of aaaspacif Ic aas*, ": - t*crst*4 orcr ""CJ.OOC 
yr. Talcaaic aiplosioa at4 aolc* Boat t ic 
trassport ta taa aro*s4 aarfac* ar* tta a*it 
aast Ukaly r*laaaa caaata aat l l 190,0ft yr 
[ 2 . • X 18ft-121/Tt aa4 ( .1 I 10(P-12»/yr, 
r*s«*ct i** ly] . at la ta ; tisas, craaktkraaaii 
of ap aaaas araatsaatar i r to tk* 4asiaaat 
posit ioa. Taa faatrcaaaatal Eas*l tscladas: 
1| tae traaspart ta aa4 accaaalatieas at 
aariaas rscaators ia tk* riaspkaca, 2| 
pa t baa y a tias tkasa *awlrcaaaatal 
cascsatratiass, aa4 I I raraltlaa ra4iatio* 
4«a* ta aaa. Taa klakast calcalataa 4sa* 
ratas to aaa sra *btaisa4 far too* 1 
(reaasitery s i t * | : 0.00* sraa/yr. Ta* 
carr*tpoa4iav aaaraa* aaaraaeiflc 4oa« rac* 
(fraa aarlcsltaral pro4acls traa a l l zoaas ta 
tk* raaioai ta t.i aaa-r*a/rr. applicatkoa 
of taa aaaal ta a raaaaiterf la saala aad to 
staraa* af otkar raaiaactfta aa4 
aoa-ra4io*eti*a kazaraaas aa'wriala ia 
4iaeaasa4. fkatkl lUWl 

toatis; aoaru, •a iamancai ; n c a a r - i c c 
staaiES; coaprrta n m n ^ s ; Hoioaactiat 
iiattTTOi; aipp; •tpwrroar; sroaisr, ttoioezr; 
JilT atPOSITS; Sat 115; r iT lT l ; fOlCtPOD 
i iT toams: accisfan; PttBimoas; P IDTI -toa 
»csi; aosf t i n ; awns a» f l l ; t r r i t c a n n n 
lipasaai piTaaii; BHTCS, tatioaCTivt; » ISTTS, 
tcaaiaioicTift 

<jao> 
a*aa4«a, i.t., U.S. ta»lrooat-,tal Pretaetion 
l**acr# office af (a4ia'iaa 'maraaa. 

Saraaillaaca aaa issvactioa Bialsioa. 
aaskitatoa. BC-

lasiaactia* aaat* Mscaaraaa ta tk* t**lraaa**t 
traa *»c:*at raa*t Pacii i t ias-

tasiatiaa aata aa« rvvactx H | » :»1'-12». | » ' 2 . 
aarcfc) 

Data ra lat iaf to 4isca.ita*s at ra4io*ctia* 
l i« * i4 aa4 aasaaas aast* a*»» aaaa caapila* 
fat 12 salactaa aparatia* eaclaar pasar 
f a c i l i t i m . aeat arparnack a* ra4iaactia* 
«iscksra» to 4at* kas b-*» aitk erassaciz** 
aatar raactara fpa»l at4 koiiias aatar 
raactars (aat). Liait*4 aa*ratiaa asp*ri*ac* 
kas a**a a*i**4 f ro* a al«k-taaa*ratara 
aa*-cool*4 reactor (T?e»| tkroaak aparatiaa 
af Paaci. to t t *a -1 . PSIt 4iac-sa*4 a n : 
Saippiaapart. Taat**, 'ai iaa u u t - i , Saa 
oaafr*, Caaaccticat Taa at* , aat robrrt a. 
Claaa; aats 4isoassa< ara: 9r*a4aa-1, s i * 
Pack Poiat, aaat>oI4t Baa, La Crass*, a is* 
a i l * Poiat. *a4 arsetr r.aat tk* 4 at a ar* 
pr*s*ata£ aa4 coap*r*4 to 4' -*ar** l ia i ts 
aa4 saaatitf ef * l * e t r i c p^*r a;a4aea4. la 
aast isstascvs. caecaatra .ioa «f 
radioactivity ia vast* 4.sckara* l i a i ts kav* 
k*«a aaiataia*4 at a f*» p«ic«at of tk* 
ataalc eaaray Coaatssioa's iic*a**4 dtsckarse 
l i a i t s . *>o*ptioa* ar* aostlr associatal 
• ith * i tk*r aa aaasa&llf kiak a*rc*ataa* of 
laaty faal * l*a>*ts or aitk l i a a i l 4isekara« 
l ia i ts akick ar* a r t i f i c ia l l y lo* bacaaa* 
Xi9«i4 vast**, ia so** casas, ar* aot 
*aaly:*4 foe ra4lo*aclx4* coataat. 
Coaparisoc j f ^o**c pro4ac«4 to li«ai4 aa4 
aasaaas oast* 'itsckar*** s*o»*4 cast bai l ia* 
«at«r r**ctor^ 4isckarQt c*l«t ir* ly lara* 
^aaatiti»s -tt «as«o«s aast* ae4 ar*ssariz*4 
•«Mf r**ctocs -Siscbaro* r*lati«»ly k^ih 
aaafttiti*s j f tcit laa ir l&^ai4 aasta. So 
obaioas tt«a4 is 4isc*raiM* concaraia* tk* 
oaaatity of radtoactia* east* 4ischar**4 as a 
fate*ioa of Ex>»*r •j-;»r«tma. oa t i l (I»P| 

I I S T Z S , H"!"* ."!?!; aiSTr:. :tviiy. •tST's, 
CISE4R1; SISTaWC'; « - i P l » • » c : L I " ' 5 ; 
Kitrrofs, BO:I-S<: t i rr- / ; Fucrats, 
aT ie-Tt jpa j r t t i -.«s-cioiEt; >»»CTI»S, 
• t isswnrr i sirsa; Ttrrrwa; coiuars; rissioa 
ftocact'. icr:?»T:ot 'iio«mi as't PMTICLES-

<2»l> 
"act i - , J . J . , «ac • . Stisscta^t, M f, fraac». 
la4iolo<fical ?rofci*as of L I I M ! »a-st« 3ispoaal 
iato tka S«*. 

<3>»P-7ioaii; z*(o(.«an »*• !»«r V>ci»ty, 
*TOca*4ir.ac of tk* 1st Tor f*£**c», *aris, 
Prtac*, Ip r l l 21-2^, ••»•". (pp. a;)-a2a). (1»",| 

PoruiiM* arposart ^athv 
traa op«rati*-i of plaan 
li9kt-a«t*c ^aactora al 
saacoast ar* k*ic« lav* 
p*raaat«rs «s<4 ta tais 
pravioas st«4y by tha 
raproevsaiaj plant at 
caasaraatia* l i la t ioa f 
vatar ia ta* s*« ta ba 
4i*ckar<i* of 1<»-231 c i 
iatoratoir* Vattoaal 4 r 

aboaa tk* ratio b*t*w*r 
cooliao aatar contaatna 
tkaa 0.1 in a a «r*a ait 
aa4 b*(0« tiur c»l»\<* a 
4*4 1 aiX* offshor*. T 
to a* coaaiWral - r* ft 

ay- aa4 <to«ayas to aaa 
'i »M)-M00 ts(a| 
cao ta* apaaca 
f Bi^at«4. Yaay of tH* 
ct*4y ar* b«s*4 oa a 
* of ta* spaat faal 

a R*«s*. t 
actor foe •".ooHa.j 
#4 oa a <r'>atiaao*a 
a/s*c; a sta4y by th« 

•y4raali(o* of Ckatoa 
a*a contastnat toa aa4 

tion to b* oraat*r 
««4taT *• ^tl»a akor* 
cint aloai tha coast 
k* popalattoa oroap* 

*r a*a, t b* a»a r*sc 



<Jt1> 
»>t:i3sanr»L TBkBsyosr 

pocelatica eroep, aad sesser v i s i t o r s , 
kelative dose valees , sot ebaolate velaes , 
•r« ieportaet at t k i s s taev. Sala doses cose 
tree n l M t f of Co »0 l « n of to ta l tody 
dasel. : 131 ( l i t at t o t a l bed; dose, «•» of 
tkvraid dose) . n i Ci 137 ( i n of to ta l body 
i o s e i ; tke Mia erpossre catkaav for to ta l 
hodv i s exteBded ecpeaare froe sasbetbiaa; oe 
skore | s u « , sad ceasaaptios of craatacaeas 
aad ao l l e scs (ot i a t t i H l espaser*. 
lapirtaat coaceetratioB factors ac« 100 Ci/t 
of t fee 1 c i / c e • of eater fraa coBsaapties 
af crestaceeas est ao l lascs , 1000 c i / c s a 4f 
Cs sad t foe 1 Ci^c* a of eater fcoa 
SBBtetkiee oa seed, asd 5C.0C0 Ciycx m of Co 
fees sawbathiae oa saad. ( i n ) 

fattaontrriL Eirosaxe u n a IT: wsr 
ces^tnoTS; ETPOSBEE, n i n n i : eiposase, 
:«TCTIII : cosczTriiTiai ticms; EUCTOBS. LICIT 
9IID; SElBlTVt; tlSTtS. IkSIOkCTtTE; SiSTTS. 
t i c u s ; I R » ! ; iocnr: coiirr; etsnnz rooos; 
sri ( i sns iL; laoiancuDi SKIITIOI 

<2«2> 
•cCertky. C.J. . 1 .1 . ( k i t * , I. 107. B-E-
Sckeetz, S. l o a t n o l , 9 . 1 . ; t i tk , sad 3 . 1 . J07, 
(•scxvlvaai* Ste le Bslvarait) , a t t t c i i l s 
Bexeerek l a t c r a t e r j , Bepartaest of teoscieaces . 
aaiversit* Part, • ! . 

lateract iocs beteeee leclear Baste aad 
^erroesdiaq. fock. 

l a te re 27»fS*V)) :21* -217. C1«7i, Bev M l 

Eiperieestal evidence i s rresested for tfce 
corseties of tk# s iaerals oeeksite aad 
po l l ec i t e , hv kydretkeratl alteration of 
v i tr i f i ed radioactive vesta asd by reactias 
of ca lc iee vith e l )sceat tase l ts or skaies 
respect ively , i a • • spbaxeld of s ias lated 
vast* toroat l icat* e lass so. 7»-«» (13 e t t 
( i s s i o i Itodsct osides) vat ieaersed ia eater 
at 193 1 asd 3«? bar i* a s e a l s , sold 
capsele. Bfter 2 seeks, tka spheroid ksd 
fraesested, aad tko capsele interior aas 
covered vitk acel ts crystals (EaFvSl20t|. 
also observed «ere as-s lxe crystals of 
•e -Cs-veets l te , (Bs,CS|2(0O2)2(Sl2|fl 3.BB20. 
kprreaisetely 12 vtf of ca ia the s l s s s ess 
takea lato s e l e t i o e - ta aaotkor t o s t , 
siaaiatod c s l c i a e (PS-la) ves placed sader 
100 Oat at 140-240 C i s tko presence of 
speciaens of shale ftleasa forsatios, t? | aad 
at basalt pises stasderd krt-t | for 1-30 
1 4 . J . ibsadeat crysta ls cf Be-pollaeite, 
(Cs,Se) i iSi20s.sR20, vera faraed. Tke 
lat ter t< a poteat la l ly desirable ostcose of 
s»ch t k t e l a c t i o s s , s c s is poi lvcl te i s 
e f fec t ive ly f ired. Psrtkar vork i s ssaoested 
to deteraise i f estractioa of 0 fees Mate 
l l e s s e s eosld be observed ssder redeciao 
aroaadvater condit ioss . (Lral 

JTOHII, siotoeic: inrciTts; IISUTS; s m e s : 
SltSS; HIDIOTHIMil »lTtl»TIC»J: C11C1BE; 
UtCIISC; CfSIBS; OtOBtB tlTFt; MSfIS, 
IICIOJCTIff; BlnSXTt: rOLUCITt; flBIO«*ClIBE 
»ICI»TI0P; BftOSITOtT; LtlOtlTOIT STOOltS 

<2f)> 
s tars , T.t., aad T.t . lekoasca, las l l s t M 
Seiaat i f lc Laaoratocr. "ea l t l Olvlsloa, tos 
l l a s o s , f» . 

•ediat ios Dost* to l o d e s u tabsbi t i s s a 
Badioective Vest* Beceivias Iraa. 

Sea l t i rhrsics 3»:«0)-«W». |1»7*, j«ae| 

i stadv vas casdactad at tka eaaa* car doses 
to foar species of aati at codescs: iababitiaa 
a loe - l eve l radioactive! liajeid easta disposal 
*m- Ibaorbed doses of radiatiaa vara 
aaasarad vltk l i tkiaa flaor'de 
tkarralaaisascvst doslaeters tkat vera 
iarlasted sakcataaaoasli. Tbe abaacketa! 
radistiaa doaas asd c s 137 bodf bardaas vara 
s i e a i f i o a t l f kiaker for aesteca karvasit a i c e 
(KiraBOSOsTOtrs i K l u n s ) tkea for daer 
alee (raoSTSCBS U l i c v j i m s i . PIBOB a l o e (>. 
T K E T ) asd tke least cfcipaaak r n m s U S 
EIlISUS!. ref lect ion diffecascaa i s sofcilltT 
aad habitat prafaraacas of the respect ive 
spec ies . Tae averaea dese received br 
kaxvasi s i ce vas 2k srad/dar. vaicfc v i s 2*t 
of tka &.iabast asasa doaa detected at the 
aroasd sarface i s tae stsdv p l a t , altkoaak 
the aaxiaaa dosa cacaivvA bf iadlviajal. alee 
•as as alah as »St of tke asxiaaa dose rates 
i s tke p lot , (katk) 

HOUT 101, C l I U ; UIIU.S; WSOITS: BICE; 
r s K i n i S ; BJSTTS. LOB-LSTU; •kSTES, l i a « » ; 
avrrr. CISPOSkL; »«S0VPTI0B: tkBHTIOB DOSE; 
oosurras; CISIJH 13T: BOET SOBDII; Pin.9 
SroairS 

Sarisave, S . , T. laoee. scd T. Sahara, ivota 
Univeraitv. OepartKst of Seai-ary zaaiaeeriag, 
I f o t o , Jcpaa; Ceotral tesearck la s t i ra te o f 
Electric Poeer Isdastrr-

BadioBsdidas s ieratioa i s keraCed zaaas. 3. 
Theoretical S s t i sa t lo s of stroatiaa *0 
^ijrat loc-

BikoB Sessktrioka Sakkaiski 20 (2) :1U-1a2. (1*1B) 

1 setkod nts proposed fee • s t i e a t l a ? 
radiOBBClidas s iacat ios tkroaak aa aerated 
saae vitk coasideratioB of sastasdv s o i l 
aaistaca i s f i l t r a t l a t procasa. Tea 
fssdtaextal eeaatloas w*t» described, aaa of 
• kick vas for so i l ao.stare aiaratiaa by 
capi l lacr ( lav u d aaotkat oaa va* for 
radiOBScIida traaaportatiaa br s a i l aoiatace. 
This e s t i a s t i o a aetkod eas asaalaad aeaiaat 
•xperiaaBtal rasalts at Sc *0 t i s t r l b e t l o s i s 
a a del aerated sari ted as kas beak reported 
i s detail ia prevtoss paper. Seae valsakle 
rasalts k<ra bees obtaiaad: ( l | Tke proposed 
aatkod ooald depict tke St 90 t r i s s p e r t s t i e s 
patters i s a soda', aarawd saad bad. (2) Tka 
dis tr ibat ios coef f ic ieat kda of Sr to batvees 
s o i l asd s o i l soistsre depeads a* sol i 
aeistare cootevt. This fact i s derived (res 
coapater aided aseercia! e iperiaeats . ( 3 | 
Tka approslaata e s t iaa t ioe aatkod ptapoaad kj 
Isoae sad Ikaki skovs lafae coaservatlva 
eat ias t ioa aricr ia Sr *9 eiarattoa lata 
tkroaek a o l l Urer . I table saaaarltiaa tea 
stated coaclasioas i s laoladad. (lathi (WD») 

•»DioMcu«i B i c n n o B ; s r t t i s t i e s ; n » T i o « s : 

•DIJTOBI; BBSITBEtTIO SOU i BOOHS, 
WTBtliTlri l: COBBBTEBS; DISTIIBBTIOB 
rorTFicif.; s i s c r n n i ; T i t o c u c k i srBBirs; 
SOILS; r̂OOBO BITES; LtBOBITOlI J TODIES; BtSTE 
OtSPO-^il 
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<2I5> 
•alaaai*. • . . t - Sasaki, as* T. oa4ja. oatisaal 
lastlteta at •atleloolcel Setaarsa. chiba. 

tafloeaca* of Saxiaa soUaaat ee to* 
IcteeeUtiea of Beeieaacllsea by Oraea I lea 
Itlaa 

Jeareal of lat lat lea 
1*1*1 :2M-23«. < m S . 

1 sto«y at tka ttstribecicas o t O i l . Ca 
137. Xc OS-Ik as. a a4 (a »«-«k M i i O t 
It aaa ales, n i l pejrrosa, m n u c , as* aarlaa 
aaliaast aaa csatacte* to sStaraiaa too 
iaflseaca a( saMaaat oa tea eccaaalstios of 
rasisoecllaee by tke alaa- I 3-coe*artasat 
aeaal f u aaa* ta eoalyxa taa «lstribatioez. 
Tlflaaara • ( tba a a Ha i t aas toaa4 to ba 
lacseat far Co CO, folios* by «r »5-aa 05. la 
t M - U I K , aa* Ca 13T. activity ratios tar 
Xc OS-Ob OS as* l a tot-Ik t*« ears lsraer *-* 
• lot teas ee*laaet. veils C< H l U M 137 
activity rat io* aara levfer tar aaHaaat t k u 
alaa. Tka Ca CO ratio lm eparexlaately JO 
Use* exoeter Car saaiaaat tkaa for tka alas, 
la tka caaa of ca. aoat of tka activity 
raaalaa* ia tfco aaaaatar- Tka asa.*a*a aaoaat 
of a u l a * satiaaat aaicb wil l redact tka 
activity occasaletod ky 0.5 § of eras* alaa 
aaa eetiaate* to be Sf/SOO al eeavater far Ca 
M as* aoca tkaa t* t/SOO s! .easatar for taa 
otber tkraa ra*iaaacli*as. 110108101 
kalf- l ivo baee* aa tfca tcaasfac caefficiaats 
aara 10 «sys for Co to, 7 *ays for Z* 137. 2* 
toys for Xr 75-ok as, a a * j * «ays far la 
10*-lb 10a. (Llel 

Co * • ; Co 117; l a 17*; Ik IOC; ••> 05; xr 05 

CCIILT CO; CCSIOS 1J7; SEIOITCI; SIOlnXSTS; 
• U r - l i r i , KOMCICaL: IlPXOOOCttOX I l e a l T l O f : 
• • m i ; •xsma«r ie5; 000X15: i m i t ; aiciz; 
xncotiox os; fiooiox « ; r o n e f i a i tot; nooxoa 
1M; IIOLOCICU TMSPWT 

<2H> 
•aloaa. J . I . , 0.0. Oaasan, aaf X.C. Kaall. 
•aafor* ktoaic Presetts Jearetioa, licklaad. »». 

•eeterd Stedlee in '•ocbeeistxy. 

TU-7*2I ; Crcesd Dlspoaal of laUoactlv* 'astos, 
J - l . focfaa. J r . . at a l . (Cat.) , Proceedleas of 
a 3s4 Coaforaaca, Ckalk 11 t a t , Caaada. Sapteebor 
2e-2«, m i . * .S . itoaic Carrey Coaaiaaioa. 
Pivlsloa of Teckeical Tafocaatiaa, easkiaotoa, 
•C, (pp. 21*-2)«), « » pp. (7TD-7t2«|.(19«2, 
•«ck| 

Tka tart ef tkla paper coacerns tko 
9sastitstlve defiaitiea of tka variables tket 
•(fact tka reteetloe of ralloaeclKe* by 
soils, a f l l ca t ioa of cbroaatoorepklc 
assetlose fcaa taa l l tatatata to cel l colaaa 
kreektkroeak data peralts predlctloe of 
kreektarooak of 'sdloseclldee ftoo aroaad 
lUpoaal fac l l l t i as . 1 ata'y 'aa mUm of tko 
•ffocta of teeperatere, species of 
oceoepaalea loa, coscettcetlot of 
•ecoepatyias ioa, coacaatratloa of traeo laa, 
at. colaaa aiaaotor, cslaaa loaatk, aa4 t la* 
rata « atroatlaa broaktkroaab carvaa. 
•Itaoaak i a i t l a l attoapta to f i t tko colvaa 
laaatk data to ebcoaatoozapkie afaatloas n n 
tot •aecaaafal. aooo a4)artaa*t oa<v.o4s vara 
foaai akick ktlao tba aaaatioH late bottar 
aacaooaat vltk laboratory raaalts. Ir-
•4411 lot to tkaoa fU41a«(, tkla pa par 
tapoct* tba raaalt* of caaaatck oa t 1 * 

of r a n sactfca vl«k oalla. a ataay 
of tba offset of kyaraiyaaaic aaaataratloa oa 
loa ozekaaaa. fattbat raaalts fras a aaaal 
cr ib , aa* a briaf ooscraptlaa of tba alaacal 
raactloaa vtaUal at la afar*. p r l | 

H 
sr 00; Co 

n * s ; SOOTMS caicnro: OUOBSTOI; o ismsioa; 
••astasoocB o i s r t n r r i M : xoo 

XaTSTIT: UsoOtMOX StSSIrS; 
aonss p«: a i t s : D R U U ; rourioa*: rnu 
srvorxs; XBDUTSS 

<2«7> 
•araxsiafes. I . . Oayal Xaatitota of Taebaola«y, 
Pasactaast of Cbaaical laf iaaorlaa. stockbols. 

i t craalto lock biolysis of Sooo Traeatr laa 
•slaa a riasaca OaaaU 

CDor-701121; SdaaUf ic basis far Oacloar oasta 
aasaaaaast. Scioaca aaoatlvlav laUaaetiva oasta 
Qjaaoaaaat. f o l . 1. S.J. IcCortkv CM-l , at a l . , 
arocaa*la«a of a Syaposlaa. Ooatoa. U . lovoabac 
20 Oacaokar 1 . 1*70. Plana Praas, Oas Tack. aT. 
(pp. M H I S . 5*3 pp. J1»T»j 

•a l io aaclioa traossort by vat or is paroos 
aa*la cas ba 4aaccibot as kaviao aaaa 
velocity aa* sispecsian. sack a eascriptioa 
say aot bo asaaaata tot f issaro* cock of loa 
porosity aa* faa aa* pocrly iatarcoaaacta* 
flsaaras. * aatkoaatlcal aoaal baso* oa 
pacallal flasaras of vatyiag ai*tk altk ao 
lataicoaaactiaaa vas «»«* ta aaalyza aooa la 
slta ozpariaaata parfacaas. 1 aoo* f i t aaa 
obtaisa* for a broaiaa tracac raa. shi^k 
poroitto* tka avalaatloa of tko aoaiaal 
flssaca al*tk AUtribattoa aa* tka tack 
paraosbility. Laboratory 4ata oa aAaorptloa 
Ofaillbrla of atroativa oa taa 5ta4avik 
oraaito vara aso* to ?r«*ict tba ratartotioa 
of a atroatlaa pels* U tba saaa site, rke 
predicted retarsstioa >aa la fair aoreeaeat 
vltk tka actaat stcostlai caa. Tko parallel 
f lea eosel predicts tkat o palso v i l l 
iaccease ia vi4tk propottioaally to tke 
41ataace travelled, aaeroas tko aorsally asa* 
stat ist ical *lspacsioa aoJal vo*14 predict a 
poise eklck vldea* propertloaally to tke 
severe root of tke 4'traaca travelled. Tkla 
kas a larae lapact oi. tee tlae of tka f l rat 
arrival of a raeioactiva palse aa veil as tke 
pe'.t beiekt. (latk) flOT) 

OOBXIS, «»TiVa»TIC»l.; rlSSRXS; Ptmt i i fUTT; 
PiCDicrtois; notancLiDt ne»«:--» 

<2»r^ 
• iski ta, « . , «. laalltOB, • < I .J . staaa, 
Oaivoraity of Califoraio. laborttory of laelear 
•atlciaa aa4 Ia4latie> Olilaay, Los Maolea. C». 

rztractability of Platoalaa 23* aa* Carlaa 2*2 
fros a Coataalaata* soi l «i a Tatctioa »f p> and 
Cartels f o i l Coapoaeats: IfCl-MOO Systea, 

Soil 'cloaca Society of seerlca Jeer««l 
•2;51-5*. {1»7», 

•ikes clay l o » , a* a c l ' e , laol la l t ic sa i l , 
oas asod to iavastisate tko ckoalcal 
aatractablllty of Pa 231 sad Ca 2*2 la a 



<2M> 

•IflxOIIEBTkl TlklSFOIT 

<lti> COST. 
1103-laol sys tee . The * o i l vas treated la * 
segseatial aaaaer for BCl solable organic 
u t t e r and s a l t s , decoaposed organic natter 
aad dissolved la-oxidea, free icon oxides, 
free s i l i c a »ad aleaiaa, anorphoes 
a laa iao-s i l i ca tas aa : residaal orgaaic 
aattac. Each treeteer: r vas asabecad and the 
t e s t s began e i t h entreated s o i l . l a tke 
aatcaatad s o i l axtractabil i ty decreased froe 
pi 1.2 *o 2, decreased at slover rata fcoa pi 
2 to a .? , aad increased repidly fros p i 7 to 
12 aftax reaaining COBS tart betvaea ».7 aad 
7. I t higher pi extractat i l i ty daccaasad. 
Beloe pi 3 extractabi l i ty relat ive to tbo 
coatrol i a c c a s e d . Betveen 3 aad 7 tbo carve 
for traataaat 2 i s serf s i a l l a r t o tkat of 
treataeat 1. The general shape of the carves 
seggests several stages a* tba ioa passes 
*!:;.u the co l lo ida l fora. These stages are 
bydrolysic, prec ip irat ios , coprecipitatioa or 
adsocptioa. Increased extracta! l l i t y aoted 
after treatseat 3 belos p i 6,2 indicated a 
decrease ia 'be catioa ezcha-^e capacity froa 
treataeat 2 (20.»5 to 14.531. For Pa 23S the 
extractabil i tT decreased troa pi 1.2 to * . 7 a 

reasiaed relat ively coast ant bate* *.7 aad 
7 .1 , increased narkedly .cove 7.1 12.2 aad 
thea decreased, la aeaeral tba 
extractabi l i ty carves for re 238 sere s i s i l a r 
to those for Cs 2*2. The difference betseea 
the aeaa extractabl l i t*es o f the too 
radioaacldies *as s ign i f i cant at the SI leve l 
at a l l pi l e v e l s exaaiaad. Distcibatioa 
coeff ic ients for the at altered s o i l raaged 
froa a.1 x 10fE-3) to 9.1 x W(E-2) and 1.2 x 
10(E-*| to 1.5 x 10 for Pa 239 t i l Ca 2*2. 
respectively. la the ac id ic pi range 
CI3C0OB-IMO* *as aore effect ive that 
MOl-na-.B for extract ion, aad ia tbe alkaline 
range 1103-laOB vas aore af fect ive . The 
resa l t s iadicate that organic t i t t e r , free 
iro* oxides and free s i l i c a , a laaisa , and 
asorphosa a l s a i a o - s i l i c a t e s inflsenced the 
che i ica l extraetabi l i ty of Pa 23* and Ca 2*2. 
I»0V» 

pi; ton Exchange Capacity; D 1st titration 
Coefficient 

Ft 23»; Ca 2*2 

I'.SOKPTIOI; C1TI0* EICBhlCE ChPsCTTT; CSElhTES; 
riEIICIL PlOPEITieS; COtlOIOi; COHUtITS; 
IISTIIIOTIOI COEFFICIENT; UClItlTE; LUOIMOIT 
:TIDIES; oieinc coirooiBS; ti; PUTOIIII; 
*«CIHThTIO», CItllCIL; SIlJCkTES; ILVIIIOR; 
SCI1S; CI. ITS; LOM: VETTES, MDIOiCTITE; COVIOI; 
IfDIOlTSIS; MTIhCTIOl 

<2W> 
Onlski, T., E.I. krnold, t .J - Seme, C.E. covaa, 
P.L. Thospson, and D.t. Eayei, Bettel le-Paeif ic 
lerthvest Lakoritotlea, t l ch lnsd , I I . 

I tnt t l leport October 1977 t c Septttber 1971 
*atbeaatlcel 5 isolat ion of Stdieerrt and 
Csataainant Trasspert in Sirface • • tars . 

•ItK/ct-OtSb; Pll '2902; 32 pp. 11979, January) 

Both published and nnpsblisbed iaforsation 
•as c r i t i c a l l y rvvleved to eval t t te tk* 
s ta te -o f ' tbe-art of eatheiet ica l nodeling of 
radiosaclid* transport ia serfece vatera, and 
csrrent knot ledge en adsorption and 
desorptloa aackanlsa* of radionuclide* vitk 
sedlsent* in sarface eater*. Head on tka 
l i t e r s t i r * survey, a aathtsat le t l sodel 
capable of predicting e lgr i t loo and 
accanlat lon of ttdlonneHoas lb sarin* 

esvironnents eas s*ataeaixed froe available 
sode ls . Tbe FETIk cede vas chosva becaase i t 
i s applicable to both dissolved aad 
pert ice la te radioaaclide traasport. PETIk 
ves or ig ina l ly developed for rivers and then 
extended to es t sar ins . The aodal eas 
aodified t o aake i t applicable to oceans and 
the great lakes by iaclediag nave notion t o 
sespended eariae sedineats . The aodified 
FETSk code i * an eesteady Ims ve i l as 
s teady) , t . -dlsensional f i n i t e aodel, 
e t i l i s i a g the Calerkia aeighted residaal 
aethod. Tbe aodel cons i s t s of three 
sabs dels coapled to iaclade tbe e f f e c t s of 
see ieent coatnninant interactioa on 
contaeinant transport. Tba sabeodels are: 
1) sedieeat transport ecdel , 2) dissolved 
contaninant transport eodel , and 3) 
part iculate contaniaant (contaetsaat adsorbed 
by sedieentl transport aodel. (SIT} 

SODtXS. »»TBEMTIC»L; 5BDI BITS; IkDIOIOCLtDE 
•UGtkTIOl: SOI'hCE IkTFiS: SOIPTIOI; OCEHS; 
S0NTIOI5; lUIIlE STSTE9S; LIKES; I I T E I S ; 
ESTVMIES: PhlTICLES; COnTECTIOl; BtSPIISIOl: 
KESOSPEISIOI: MVES: DISTRHOTIOI COEPFICIIIT 

<290> 
Price, S . I . , and L.L. l a e s . It U n t i e l i ch f i e ld 
lanford conpany. Physical and Life Science 
Technology Section Research Departaent, 
l ickland, Ik; Sat te l l e -Pnci f ic aortkaest 
laboratories, l ickland, Ik . 

Ckaracterizatioa of kct inlde- leat ieg Sedinents 
gnderlying Ligaid l a s t s Disposal F a c i l i t i e s at 
Baaforc'. 

UI-5B-232; I1U-SI-199 / I7 ; COIP-7$11BS; 
Traasaranisa I sc l ides i t the Environnent, 
Proceedings of a Sysposiaa, San Francisco, Ct, 
•oveaber 17-21, 1975.(1975, Septeaber) 

Past l ign id vast* disposal practices at the 
U.S. Energy lesenrck and Developaent 
tds in iacrat ios ' s Bnrford lesarvstion have 
inclnded the discharges of eolations 
containing trace gaant i t i e s of act ia ides 
d irect ly ia to the groand via stractnres 
c o l l e c t i v e l y terned "trenches*. 
Characterizatioa of s t er l e t fro* tea of tkes* 
trenches, the 216-1-9 and the l U - t - l k t M , 
has bean in i t ia ted to determine tke present 
fora and a tar at ion potential of platoniea 
store'* in sed lees t s vkich received high s a l t , 
tcidit saste l i g s i d s . analysis of staples 
acgaired by d r i l l i n g baa revealed tkat tke 
greatest attested coaca s trt t lon of Pa, anost 
10(IX) Pa 239 / l i t er of sedinest , occars l a ' 
both f a c i l i t i e s )«s t be lot the points of 
releaae of the vts te l i g s i d s . This 
concentration decreases to tbott 10(E»3) aCi 
Pa 239 / l i t er of sediaest vithin the f i r s t 2 
aetert of the anderlying sadisent colaans and 
to sheet 10 s c i Ps 239 / l i t er of sedisent* at 
tbe at l ino a depth saapled (9 ee ters ) . 
Exaaination of re la t ive ly tadistarbed 
sedleant cores i l l a s t ra ted tao types of f* 
ocearreace r e s p « * l o l » for t h i s dlstr ibnt lon. 
On* of these types f s ecaponed of Pa 
part ic les (>70 *t< P*02) added to the 
disposal s i t e in the u s e fore. This 
•particulate" type s t t "fi l tered oat" vithin 
t t * apper 1 aeter o f tke sedisent colean, 
acconnting fox the high concentration of 
Pt /1 i ter of sedlaent u t k i s region. The 
second type of Ft (<0.*> vtf Pao2) >** 
orig inal ly disposed of as sol able Pa (IT). 
This "tonpartictiate" type penetrated deeper 
vithin the sedlaast profi le and vas deposl «d 
ia association «ith s i l i c a t e hydrolysis of 
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:MO> CCBT. 
the sedieent fragneats. Hath) 

acTXHDES: SEDISEBIS: BISTES. trooiD; BDCLEIB 
riciirriBS: BISTI cisposii; nncHBS; 
itnoncLiBt HicttTto*: n m n n 23*; tateicxra 
2*1; OIIBIS; rtITia.ES; VatEECE; StltLIBC; 
Disposal SITE: PIEIO STUDIES 

<2M> 
Est, «... and • . heres ies , nat teUe-Pacl f ic 
•ortkveit laboratories , l i ck land, w». 

•atkeaatical Rodelliag of ledioneclide Bigration 
ia a b K M i w i t clayey Poreatioa (application 
to the case of the Sooa Clay at Roll . 

COBP-770565; BBBl-tr-273; l i s * analysis ana 
Geologic Bcdel l ieg, Proceedings of a lorkskop, 
Ixpra, I t a l y , Bar 21-27, 1977, (pp. 
1U-129) . (1977, October 2* | 

> s i s p l e three-space nodel » x developed by 
CE» fxoe evelnation of alcratioa of act ia ldes 
and f i s s i o n prodncts i n tfce gronad. Groan" 
neasaraaeats and laboratory analyses for ;ke 
aooa clay »«re ased t o check tk* eodel. Tke 
Booa c l a | i s aa o l leoceae koeogeaeoas clayey 
fornatica, tkat l i a s betveen tke depths of 
-160 and -270 a at CE*. It i s aaderlaia by 
aa aqaiteross saedy forsatioa e i tk lev 
perneabil ity, and i s overlain by Jio-plioeene 
sands which ate agai fers . Experieental data 
indicate tkat tke kydcaalic gradient i i H 
of vater coloen ari aay vertical c ircs lat ion 
steas f toa tke Rio- Pliocece sands tkroegh tke 
clay t o tke Oligoceae sands, ^ e porosity of 
the c lay i s 22.7n«, density 1.93 toft/ce a, 
aad perveabil lty coe f f i c i ent 3 . * x 10 (1*1) 
a/yr. Distribation coef f i c i ents range froa 
100 to 3370. Partial d i f ferent ia l egoations 
are ased ia tke aodel to describe the 
concentration of radionuclides alone tke 
tkree axes e i th a s tart ing rectsngelar palse. 
tadloactive decay and delay tine resetting 
froi tke containers are taken into aecoant. 
The aodel say be ased to detcraint »her tke 
aaxiaae concentration of radioactive ion i s 
eqaal to tke eatisaa ade l i s ib le 
concentration. Basic assenptions foe t h i s 
eveleaticn sere: aa a c t i v i t y of aboat 70 
Ci/ce a, containers vith the diaension of 30 
ca diaaeter and 1.5 a height; dispersion 
coeff ic ient in the « direction i s 5 x 10(7-6) 
so, ca/yr and in tke y and x directions valoes 
100 t i a e s saaU.ec; and tke aexlaaa 
peraissihle concentration of Pa 234 i s 5 1 
10(8-*) Ci/ca n. froa ealcalat lons i t voald 
take Pa 239 250,000 years t o aove 10 a in tke 
Soon c lay . Tke aodel B i l l be adapted to 
part lce l ir cases of geological 
nonhoaogenelty. (1ST) 

Stratlgrapkic Onit Thickness; "ydranlic 
ftadleat; Porosity; l e n s i t y ; Psraeability 
Coefficient; Distribation Coefficient 

••isoTtory; tgoirtts, cnxriniD; curs ; COBPOTEP 
ccors; co«cfrr«»Tio»; CO»T»IBE»S; DEISITT; 
DIPTB; DISPflSIflTI; 0ISTBH0TI0I COtyPICIEBT; 
ICOtTIOfS; flEtD 5T0DIES; PIJSIOX PI0D0CTS; 
H01OOT; CB00BO t»TE»; MI IB HI PEMISSIUtE 
CCICEfTIITXOI; HOOttS, «»t"Er»TICII,; 
(UIOMCIIDE lieMTIOl; SURDS; flSTE DISPOSE; 
•ISTES, T»»«S0»»«IC; BUSTES, S0II0; UB0MT0HT 
510 01 IS 

<2?2> 
Bnicea, » . , aa« L. Appleby (Translator). 
Bntte l le - fac i t i c tor tk vest laboratories, 
l icklaad, Bn. 

Osataainatioa of S o i l s : Behavior of radioactive 
leas la Oesatarated So i l s after Bates Pis pose I 
la to a Ha l t ed Serf ace , Part 2. 

(tr>3, Pebraarr) 

1 stndy of the coataaiaatioa o . aasstarated 
s o i l s as related to the vetoes* of tke aoae 
i s presented. Iodise 7 31 aad Sr «S acre ased 
to typify the retention of a loosely keld 
radioaaclide aad of a strongly fixed oae. 
For I 131 tke aoveaeat of tke eater aad tke 
necl ide are coincident, aad fixation ocenrs 
daring dryeat. a strong concentration of I 
131 i s prodaced a*, tke xnrface e i th an 
iaportaat ac t iv i ty gradieat beteeea 0 and 30 
en- Id decontamination of the sarface occars 
after intense e lat ion. Tke Sr 05 dif fases 
s lovly tovard th- bottor of the s o i l aau 
tends to acceaalate at the serfacc. Vhen 
•ashed vita large gaant i t ies of vater only a 
saal l fraction of Sr 8$ vas e lated. Roeever 
•ken the vater i s charged eith Ca aore Sr »5 
i s entrained. Tke experiaeats skoe tkat aken 
there i s ao ligaid transfer by inf i l trat ion 
or redistribution the ecntaainants are 
confined. The f le id-so i l interface and tke 
cadioanclide-soil iaterface caa be aaasared 
aitk tke l a t t e r aleays bekisd tke foraer. 
Partkeraore, the leportaace of ioa presence 
and concentration are deaonstrated in t h i s 
ser ies of experiaects . (107) 

I 131; Sr 05; 1 3 

C O m m E n T ; COBT»1I«»TIO*; OIPPOSIOB; 
SQOITIOBS; r i U T I O l ; I 7 r : L T B l T I 0 l ; I 0 * S ; 
ItSIOSIICLIDE BICB1TIOS; SOILS; BtSfES, LI0OID; 
MST2S, EHBIOx-rriTI; STR0KTI0B; CESIOK; 
nVS»T0t»Tf0 I 0 7 E ; UBOBITOft STUDIES 

<2°3> 
Roatson, R.C., G. Jaosen, and A.V. Robinson, 
Batte l le-Pacl f ic lorthvest Laboratories, 
Richland, « i . 

tserician 211, Beptaniee 237, and Technettaa *>4 
Sorption on Tvo Onited sta tes SabsoiIs froa 
Differing Besthering Intensity Ureas. 

Health Physics 3J(t)-.211-3 17. (1977, Septeaber) 

Por the purpose of assessing che conseqoances 
of a potential release event froa a 
kigh-level vaste repository, the sorption of 
la 2*1, «p 237, and Tc c1 aas aeasared on tvo 
Aoils as a fonction of solation concentration 
of Ba and Ca fron e i t r e s e s of veathering 
intensity areas . Distribution coef f ic ients 
(Ed valaes) vera deter*ined on subsoil 
saspies fros Baxhir.jton and Sooth Carolina 
for la 2*1, «f 2)7, and Tc 99, as a function 
of agai l ibr iaa solatlon concentration of 
calciita Ca (»2) and of sodiaa Va(«) %i 
valoes decreased in a l l cases vita l,.-r«*»lng 
solation concentrations of Ca(*2) and ta (» ) . 
Por the Sooth Carolina sabsoi"., Kd vslaes 
ranged fron 1.0 to 47 * l /g for la 2*1 as a 
fonction of Cs(«2), fros 0.2 to 0.002 1, 
respectively; 1.6 to l*t s l / g for la 2a1 as a 
fonction of »*(•) ; 0.«1 to 0.6* a l /g for P> 
237 as a function of C» fit; and 0.16 to 0.25 
a l /4 for »p 2 37 aa a it"-'Ion of » » ( • ) , fro* 
3.0 to 0.015 a, respect ively . Por the 
•ashington s o i l , trl vat *es vere > 1200 s l / g 
for ta 2*1 and r*ngsd f ioa 0.36 to 2.31 a l /g 

http://rtITia.ES
http://saaU.ec
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<293> COST. 
•s a ((actios at Ca (*2| a i l tree 3.10 to 3.10 
j l / j for Bp 237 as a («actio> of U(>|> ei*c 
tbe abetc conceatratioa caates. Id valeas 
(or Te 99 m i exseatially xero at a l l la SCO 3 
caaceBtratioea oa tb* soatk Carolina aabaoil. 
Tkis xtedy teaoastratei t l e t sorptioa 
l u a n x i t s based oa platcalaa lata arc 
iaadeeaete for estisatlaa otber actiai ia 
elaaeats sorptlos. la 2Bt aad lp 231 acca 
(oast to be poorly sorted ia coaparisoB to 
Pa- (aatkl 

Bistribetioa coefficieat 

>a 2*1; Bp 237; Te 99 

l i n i O f l 2*1; l E M t l l B H 2 3 7 ; TBLBBETXBB 9 9 ; 
SCBPTIOB; SOILS; S U B S : t e t T R i n s ; DIST-.IBBHOB 
COETTICIMt; C l l C I B I ; S O D I B B ; rLOTOXIOB: CHIOS 
CCSCZBTBITIOB; IOB I I C U K E QMCTTI; UBOBkTOPT 
STBDIBS 

<2«a> 
loatsos, B.C., E. Josses, aad ».* . lobiasee, 
Eattelle-Paclflc Bottkeeet Laboratories, 
•icklaad, * l . 

sorption of Toekaatiaa 99, Beptaslee 237, aad 
laericiea 2»1 oa Tao Sabsoili fro* Oifferlaa 
•aataartaa leteaslty lr«a«. 

et*L-1989; IS pp.(1975, Barl 

i coarse twxtered, ssady, lo* exekaaae 
capacity ssbsoil froa a sssi-arid portioa of 
aastara laaaiaftoa aad a soderste exekssos 
capacity, kaeid-eadroasest sabsoil fro* 
Soatk carellaa sare coapatad ia teres of 
tkeir sorrtios of aalactad radiosaclides. 
Tka Baskiagtoa coil coataiaed 0.B ao/a CaCOJ, 
•a* 10.51 s i l t aad 0.5* clay, as* kad t pB of 
7.0. Tkt Soatk Caroliaa aoil t . lose tkan 
0.2 aa/« CaC03, 3.«* s i l t , 31.2% clay, and a 
PR of 5 .1 . Sorptioa of I t 2(1, Ip 237, as* 
Tc 99 a « aaaaarad la a batck assilibriss 
systea aaiao solstloas of calciaa nitrate, 
sodiss altrata, and sadist bicsrbosate ((or 
Tc). fteaaereessts of »• aad Bp sere aad* 
froa plaackattas i> a 2 pi ass f ie * systos; 
Tc I M aaissrad by liaald aciat i lUt loa 
coaatiao. Oistcibatioa coefflcleats fros til* 
•aakiaatoa sabsoil asr* greater tkan 1200 for 
la 2(1 <f a fsactloa of Cf aad Bo», 
0.36-2.37 for Bp 237 ss s f(actios of Cs»», 
aad 3.19-3.90 for lp 237 ss a fssetioa of 
»••. soatk Caroliaa salsss sere 1.0-C7 for 
•a 2(1 as a (suction of C*»», sad 0.16-0.25 
for Bp 237 a* a faaetio* of Bs». Tc 99 
dlstribstioa coeftleleats ««rs ssssstially 
sero at a l l «»«C03 concescrstiess ia Sosth 
Carolisa fsbsoil. (t««| 

DistribsticFS cosfficieat; Calciaa Carboette 
Coateat; Clay Coateat; pB 

I s 2 * 1 ; Bp 237; Te 99 

iOBPTIO'i V1STBS, BIOB-I'Tal; (ISTES, 
TtlBSBIiBIC; CklCIOR; SODIBB; U»0»»T0»T 
StOBICS; BBIIICI0B; BtfTOBIOB; SOILS; 
TfCBBRioB; tgomeBS 

<J«> 
Sarsaaak Biter Laboratory, ilksn, SC. 

•eteatloa of Or«aalc-C*eplexed Plstoalsa is 

soi l . 

OPST-75-125-3; Savaaaek Birac laboratory 
oaaxterly Baport, Bast* Baaaeeaeat, 
Jaly-Septeeber. 1»75. (pp. 27-29), ao pp.(1975) 

I laboratory stady sas eadertakee to 
tetanias tka eeckaaisa of s l a n t ios of tao 
solaeat-cosplexed platosiaa tbrseeb. tka s o i l . 
Tka platoaiaa coataiaad ia retired 
seseratieas procass salatat, is storad ia 
aadereroaad tasks, lboet 1?5,*0e aalloas of 
•ast* coataiaisf 92 Ci rlotoeiae i s stored. 
Tests saoa tkat tka arenas 
froaadsatar/soltaat distribatioa coofficiaat 
is 0.005. ka eeailibrlea eqeatloe eas asad 
to eralaate a postslate4 large ralaaas of 
orfaaie-coaplasod platoaiaa to tka sabsarfaca 
so i l . Basslts iadicato tkat tka s a i l aosld 
sorb Ps aad t i e isotop* voaU aoac vary 
sloaly taroagk e " soil-sator systas sitfc a 
socptios: dlstribat.ia cosfficlaat of abaat 
ISO. Xt aoold rafaira 50,0*0 yaars for tka 
Pa to caack Poor Bi l* crsak aad by that t iaa 
a l l of tka Pa 238 saald sate dacarad. Bast 
of tka Pa aoald dacay aitkia tka Sasaaaak 
Bisar plaat beaadarias. Bo f artkar atady is 
plaaaad. (BBfl 

r u t s folaaa; HstribaUoa Coafflciaat 

Pa 23*; fa 23* 

SOBPTIOB; PLBTOBIBB: C0*TaT«SBBxs COBTBBIBBTX0B; 
BTStOSkl S I M ; OXSTBXBBTXOB COirflCIBBT; CBO0I0 
BtTtB; UB0B1T0BT STBBIBS-. B0BITX0B5; SOILS; 
T H I S ; B I S R STOBieC; BISTBS, LI0BI0 

<29«> 
Sclaaca tpplicatioas, lac . , Oak (ld«a, T l . 

T*ckaical sapport for Coaaric Baviroaaaatal 
Ispsct Statsssat: tadioactif* Basts Isolatioa 
i» w«^loalc Porsstfoss. Tolaa* 23 -
SaTlreaa^ntal tff lasat laalysss. 

T/OBI/TB-3(-<3; 125 pp. (197*, spril) 

Tkis raport aaalyxas so areas sad aafaltadas 
of rolassas of rsdlosctis* aad 
aoa-radioactlaa sfflaaats to tka aasltoaaaat 
as s rasslt of cosstrsctloa of a radiosctira 
sasta raposltory aad ssrsaaasat (acta 
kaadllaf oparatloas. Selid offlaasts artsa 
aalaly daris* cosatractios at tka ssdararoaad 
faci l i ty la sbicb larga asaatltlas of 
axcsTatad rock a i l l ba fcrosokt to tb * 
ssrfsca. Otkar soarcos of solid affUsats 
sosld ba sstfaca axcanttoa darUq 
cosstrsctioa, sad rafssa sad saaitsry asstas 
dsria9 operation, i l l solid afflsaats ar* 
expected to ba aoa-radieactira arcapt tka 
•ors oat aaaipaoat sad accessories fro* 
coataaiaated ssste-kaad Usf areas. Uosi,* 
efflseata sosld arise dsriaa coastrsctioa 
fro* ssrface rssoff asd * * * • « * (astas. Taos* 
liqsld off laeats are sot expected to be as 
eaeiroaaesttl eoacera, Paris* operstios, 
booster, decoatealastio* proeedsrea sad, ia 
tks ess* of sos-s*lt rocks, aroaadaater 
isf lo* coald 9i*e rise to coatadaatad liqaid 
( ( ( laeats. Oeeoatsslsatiox llealds aal 
9ro*i>d sater, i f coatsaiaatad, coald rseaira 
treatseat to coaply sitk I M staidards before 
bal»9 disckarssd. lirbcrse efflaeats resalt 
fro* * is i *9 sctisit ies, ssrfaee eoostractlos, 
ssd isste-kaadllsf operstioas. Coastrsctio* 
related airborne • f f lssat* sosld be sebicalsr 
eiksssts, astsrally occarriH 9 « * * fro* the 
sias, (sat , asl asissioss fro* coal-fired 
stess asMrators. fxeett for seterally 
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<2*B> CMT. 
occerriae la sa t , t l m i a f f i a n t s are 
aee-radioactlve. alrboraa radioactive 
a f f l e a s t s coeld resa l t free aocaal east* 
k i i l U i i aad atoraae. See l l caaaats of 
coatalaor aarface coetaalaat ioe coal* ba 
n l M H i to the f a c i l i t y M s t i l a t i o a syatea 
aad ta tha f a c i l i t y a t a c t , bat eves by 
coaservativa asaaaptioss tiara ehoald be ao 
appreciable dose at. the i h i f eace l i ae . I t 
• a s detereiaed that radio ly t ic hydroaea 
pcodactiee l a r i a t aaata starae* posses aa 
potaet ia l fire> bazar* l a the e s t r e a t 
repoaitoty des iea . accieeate t o sastc 
eeatalaars eere coesidered aad appropriate 
scaaarlaa defined; taa r e s a l t i a s airberae 
ralaasas aasa eaeessed e s i s s coneervative 
assaaptioBs. The sarst caaa iavolved 
cOBeeatratioas at taa s i t e boaadary of abaat 
7 « t i a a s the n c l i a i t ear aarastricted 
areas coeeideriee n l H t t Seed aasta , as* 
abaat 10* t i a a s taa l i s i t coaslderief 
•es l -dafiaed aasta. •y'.rcaea eeaeratioa aas 
aejaia ievest ieated, es iae ie tacaediate- level 
• I I I aat east* fixed ia bitaaiaaas aatar ia l . 
I t aas coacladed that taa escatt s l taat iaa 
m i l l rasalt l a coaceatrat iou of bydroeee ia 
a i t af abaat 3 orders of eaeaitede bales taa 
coabastibla l i a i t . ( l s t k l ( U a ) 

IIP05IT0IT; nVaVlTIOB: rPPMEBTS, IIBBOIB-; 
BISTfS, BOBBlDXOICTITt: U S t R , OtCHIC; BsSTCS, 
SOLID; t i s n s , ixgoiB; CPPLBIBTS, uoow; 
BBCOVYMIHTXOB; SIOflD BlTtf; COBSTBOCTIOB; 
BBSTS; ClSfS; SUFKE COBTIBIHTIOB; COSTUBtBS; 
l i s t s MOCBSSISC; MMOITSIS; icctBtrrs; n i l 
•It1105; TBI0JITIC1L STOBXIS: STOUSE, CI0LOCIC 

<297> 
Se i tz , B.C., ass ( . 1 . Coatara, araroaae Batiosal 
laboratory, Cheaical Engineering Division, 
legoaae, I I . 

Trace-tleseat Transport i s LKhic Batarial by 
f lald at Biab Teaperateres. 

lK-7«-««; Cheaical Engineering Division rsal 
Cycla Ptoaraaa Progress teport , JsaaarySarcb 
11?*, K.3. StvUdler , a t a l . , Section *, (pp. 
113-191), 2*? pp. (1979, i p r i l l 

To etedy taa aiaratioa of traea eleeaeta in 
aataral geologic foraat ioss , egelpaest aas 
baas aeseabled for paepieg s o l s t i o a s tkroagk 
packed eiaeral colaaas at elevated 
teapereterea. Tso co laass , eack 1 ca long 
aed 1 ca la diaeeter, vera packaa e i t l 
k a o l i a i t a . 1 slarry of kaol la i ta ea* peeped 
l a t o tka celaaaa, akick aara aack f i t ted aitk 
a s t a i a l a s s staal (typa IK) f r i t a t tka 
bottoa. Tka porosity of colas* 1 aa* »»*; 
porosity of colaaa 2 vas *»*. X' tka f i r s t 
attaapt to traca tka soveaast of a so l s t i oe 
tkroegk a c o l e e s , i t aas tonal tkat tka 
ckloride ia a potass i ts chloride spike »aa 
not eleted - eves aftar acrt tba» IS 
fraa-eolaaa volsees of f l ea . Tka ckloride 
• a s asssaad to have baaa tossd in t w colas*, 
frparisaats aara eoadscted ta deteraine i f 
iodine say ba s i s l l s r l y bcasd. In tba f i r s t 
ex per l e a s t , akick >as ras at roos taaparatara 
aad at a floa rata of 0.035 a l / a in , sbost 10* 
of tka icdlaa aas alatad l i tkoat interacting 
• l t k tka co l saa . Tka reaeisder interacted 
tad ••< catirdad la ralat ioa to tka aatar 
treat . Ikraa aajor peaks sad 1-) s s s l l e r 
peaks aere detected, saffestlaa; tkat tka 
iodise • • • preseat tm several ckaaleal 
species tkick did not esckaaet appreciably 
dsriaa tkeir costsct s i tk tke kaol init* 
(abost 1 br). Tke erperieast aaa daplicated 

Q H > 

ta a secoed c o l o n , y ia ld iaf raaalta ia food 
aacaaaaat a i tk tkaac of tka pravioaa 
aaaax^aaat (aboat m a t tka lodlaa aas 
alatad U tba f i r s t peak}- the raaalta of 
tka) sacoad oaperisaat sapaaat that oaly tea 
slowly ezckaafiag foras of lodiaa ear* 
p n s e a t , ratbar tkaa several . lodiaa *es 
alatad tkroafk t i t seen ad colaaa aaaia, t k i s 
t i a a at 132 C aai a f l ea rate of a. 10 a l / a i a . 
Oaly oaa peak aas foaad. aad the iodlaa 
alatad f a i c t l y aad coaplataly. t spike af Ca 
IM aaa injected la ta a atraaa of t . H l I 
fa icoa, ahich aaa reaped) tkroaak a kaol ia i ta 
colaaa at 0.02M a l / a i a - l a Cs sas faaad la 
tke e leate aftar ( f free cola a a aolases , so 
tke clay ««s extreded f tea tk* colaaa, 
a l icad , aad aaalysed for Cs a c t i a l t y . s s s t 
of the CS »•» boned t o tbe tap 0.13 9 of 
c lay , so Cs Biorated tkroaak aaca than 2 a 
of clay; tkas , tke bottca (3S of the colaaa 
costaieed ao Cs. The data indicate tkat 
kaol ia i ta ac t s as a barrier t o iodise 
aiaratioa la aaar-aeatral s e l s t i o e s . 
•oaeaar, bacaase of the coaplaz behavior, the 
retardation o f India* caanot be represested 
by a s i a f l e p a r U t l e e l s a (Id| paraaetar. lor 
i a i t certaia that the eiaratioa of iodise 
cas ba rapresaated by a s i a e l e p tr t i t ioa iae 
paraaetex for aack of the ckeaicnl species of 
iodise bacasse ezchaaje bataeea tke s p a d e s 
at rates yet to be dotereined say 
s l e s i f i c a a t l y aidify the shapes of tba 
carves, l l s o , tke ai^ration propertiea of 
iodine are saaait iae to teeperetere, aad at 
132 C, a l l retardation cf iodiaa by the clay 
i a l o s t . l e e s at tesparatarea a l iaht ly above 
aebiaat, the Bloratioa cf iodiae apparently 
i s sot the ssae aa a roca taaperatare These 
r e s s l t s s t r e s s the isportaaca of deteraiaiaa 
aiaratioa properties ssder dysaaic cosdi t loas 
and at varioas teaperaterea. (KB) 

Ca 1 3 * ; I 131 

EIOIOBBCIIDI IIICB1TI0I; BOCKS; StDIBMTS; 
U8011T0BT STBDXIS; Tlt tBlt HOVEBTIrS: 
UOtlBITC; CUTS; XOBIfZ 131; CIJIHB 13*; 
SOtPTIOB; PltTITXOBIBC; XQBTPRIBT 

<29»> 
S a l t s , B.C., P.6. Bickert, S. Pried, l . B . 
•riedaaa, aad B . J . s t e iad l er , iraoaae Batioaal 
laboratory, Ckesical Eaainaeriaa Division aad 
Ckeaiatry Oivlaioa, Iraosaa, XL. 

Transport Properties of lec lear ' s s t e ia 
<ieol09ic Bedia. 

l»L-"'t-6i; Ckeaical u a i a e e r i a i Division rael 
Cycle Pregrass progress Be port, Janeacy-Barck 
197B, l . J . Steladlar, et a l . , Section 1, (pp. 
176-1*2), 2*3 pp. (1979, Ipr i l ) 

Xafiltration experlaeats are described vkick 
sse a see apperats* capable of del iveriag a 
asifor* aad eoatcollad flov of flald at kigk 
pressates to a eolsas o ( rock material. 1 
systea of atrost ias i s aster sad glaacsaite 
aas stsdlad, becassa sr i s sspected to 
e i k i b i t s i s p l e s iarat ios beitvior ia 
e lascoai ta . Tke kydrodyaaaic propertiea of a 
sliteral colasa sade fros tke ssnd vers 
seassred by e l s t i a g t r i t l a t e d rater tkroeeh 
tke colaan. f lat loa ot a 20 a l saapla of 
tr i t ia tad aster threaak tka g laeeos i ta colaan 
yielded a sharp, sysse tr ica l carve vlth the 
peak at tka elaata velaaa correspoadina to 
tka calcalated free voloaa at tke apparatss. 
This carve Indicates tkst t iara i s l i t t l e 
dlapetalon la tha alaata prodsced by a i i l o o 
in tke f ie ld strata. Biekaaae properties of 
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<2W> c o n . 
tke coleea eaco -asest leatad by eoaitacias sr 
SS s iexet ioa tfcroaeh ta* coles* , f ist ic*, a t 
floa rata* ap t e 1 a l / a l a yielded *yae*trlcal 
n i i t i aitk aidtks coasidarahly greater thaa 
tkat fat t r i t i e a . Tfc« r a n I ts Indicate that 
Sr reacts aitk tke alaaral calaaa sad n i i i l | 
aicaaaeas hataaaa tfca so lat ia* aad sol id 
alaacal. Tka ceectiaa of Sr r a s e l t s ia 
character i s t ics of a i e r s t i o s tkat see 
predicted by staple cfcreaatearapkic tkeory -
tkat i s . tfca Sr aoaas ia a peak aitfc a 
•al l -def ined sa lac i ty , t i t ee loc i t* of Sc 
est ieated fcoa tka e l s t i o a car** i s 0.05 
t iaas tko veloci ty of tka antar froat or a5 
a/yr ia «,laacoeit«. (IBB) 

li«xatioB l a t a : Flea l a t a 

sr ( 5 ; a 3 

ciucoitTt; s n w t m « ; n m n ; ittotitotT 
snsits: imoseciiBE nvartmw 

o a n act eejaecally desorbad fcoa tka t a b l e t s . 
t k i s s s e s e s t * tkat reversible reactions at 
• • e l i d e s botaaaa aatacs aed racks eay ba 
apsat by traataeats sack as acyie*,- la katck 
pnrt i t ioe la* wtperlaeatl aitk p l s t ee lae - and 
aaariciaa- bearla* aatar a a* fraaalated basalt 
of several di f fataat part ic le a l i a s , tka 
part l t ioa las of aaaciciai and plataaiaa i l l 
sot correlate aitk tka calcalated *caa of taa 
tractate sacfacea ear i U taa partit ion 1*« 
ceaaia coastaat . rart i t ioalaa i s psstslated 
U H I balk pLsaoaasos n i t* coaplata 
pasatcatioa of tka 500 aicroaetac s i x * aa< 
s s a l l a r part ic los . fastfc) (JIT) 

u n u n n srosxts: u m c n i ; n n o m i ; 
SEPTSSIBB: c tsna; atsntTS; iarn.Ti»Tlo»; 
Msoiprioi; »ESOI*TIOB: ceetocr; SOCKS: 
u n s n n s ; S I U B - . SISBSTOK; -nm-. s k i n s , 
UPiaacrxTC: •M*mo*»s : BBMSITOBT; STOUCE, 
CM10CK 

<2W> 
Sal t s , U.S . . P.O. Bickers, S . I . Pried, 1 .1 . 
friedaas, aad B.J. Sta iadler , kreoaa* national 
laboratory, Cbeaical Eaalaaacie: b i v i s i o s , 
tresass , I I : argon** l a t i o a a i - >or*tory, 
Cheaistry b i v i s i o s , kreoase, 11 . 

Stasias of Boclear-lssto i terat ion ia Ceoloalc 
• a l i a : iaaaal topert, Bovesbar 1*1*-octob*r 
i r » . 
Mt-7*-*; SI pp. (157», Barcb) 

Tka eosfleeaeat of aaclaac raUi i s geologic 
focaatiOB* i s being coaaioacad as a aetkod of 
peraaaeatly disresisa; of tfca sasta . 
laboratoiy esporlaaats (celsea In f i l t ra t ion , 
s t a t i c abaorptioa, aad batck partitioning 
aipaciaaatal asra perforaed aitk aaclide* of 
c e s l s e , pletoalee, septaaisa , ead aaariciaa. 
Tka pacposa of tka experiaests aas to 
detereiee tko aigratory ckacactaclst ics of 
loag- l i t«d radloaeclides tkat coald bo 
aobillxed by sreaedvsters i n f i l t r a t i n g a 
aaclaac aasta capesitocy sa l tka ssrrosadisg 
body, ta tko colaaa l a f i l t c a t l o a 
sxper i ses t s , tka positioa* of past 
coeceatratioa of c a s l s s la ckalk or skala 
colaaas; slatoaiaa la a l iaastoaa; aaariciaa 
i s l i sas toaa , sandstone, cc taff: and 
**; tos i s s ia a l iaastoaa colaaa did aot aov* 
t k n tka colaaas vara l a f i l t r s t ed ai tk as ta t . 
*ov*«*r, ( t a c t l e s s of sack of tbo aaclidas 
aara observed deasstroaa froa tfca peaks. 
Indicating a lsree disparsioa i s tks xalst iv* 
nigratIon catas of eecfc of tka traco olaaosts 
la tka reck aatarlals stsdlad. fka rasa l t s 
of tka s t a t i c absorption e x p e d i e n t s 
iadicatad tkat platoalaa asd aaoricisa aro 
strongly absorbad fro* solat ia* by tko coaaon 
rocks atadied aad tkat tkair a iarat ios 
re la t ive to axoead eater f lo* i s tkaroby 
retarded, a coeclas ios co as 1st sat a i tk 
caaalts sf tke colaaa l a f i l t r a t l o a 
azparissats . Istck part l t loaiaa ezperleasts 
sere perforaed to t e s t • ' her absorptio* 
processes aara rsTarslbl kfter araaalated 
basalt sad asar ides -bearJas aster sere 
cestaeted la aa absorptios s tep, part of tke 
aatar aas replaced aitk aster free of 
l e e r l c l s e asd tke aaer ic i s s reesrt i t ioael 
bataeea reck aad s e l a t i o a . Tke dlstrifcatioa 
of aser ic ias after deaorptloa e s s cosparabl* 
to I t s dlatrifcatlea af ter absorptiea. Is 
eoatrast , afcea tablets of s er io s s rocks aero 
alloaed to dry fceteeee adsorptioa aad 
desorptioe t o r t s , platoatss and asericlaa 

O0D> 
Saras, I . J . , » . kal , I . J . aasoa, aad a.a. 
le lacke. Battal ia-Pacif ic Ssrtkaest 
isboratories , l i cklasd , a i . 
satck M aaasaraaaats of aaclidas to Ist iaata 
tt^ratioa roteat ia l at tka Proposed Sasta 
Isolat ioa Pi lot f l s s t la aaa Boilco. 

raL-2«*«; f t pp. tl«77, Oct abort 

Saras s s sp les fcoa coral of strata occsriaa 
i a tka sabssrfaco at tba Bipr s i t e la 
sastfcaast aa vara s t sd i c i to deteraiae tka 
sorptios d i s t r i b s t i o s coa f f i c ia s t s (M| of 
Cs, Sc , Tc, l a , s b , Co, Ca, ra, Bp, CS, i s , 
0 , aad Pa ia rocks po tea t i s l l f i s costact 
aitk radioactive s a s t o s . Tke saaplas 
coasisted of doloaltas of tka Salado 
roraatioa {CSlabra-SSS* aad lsaeata-73S>|, 
l i ees toae (II Cherry Caayoal, arkoslc 
saadstosas (*2 and 11 Charcy Caayoa) , sad 
fcalites (Salt Cora-272*' aad Salt 
Cora-2150'l- Beasaresasts sera aada by tka 
batck setkod oa crasaad aaterlal ia bclae, 
aroaadastsr, aad d i s t i l l e d aster • e l s t i o a s . 
l a s a l t s skov tkat aorptioa of Sc, Tc, aa, Sb, 
c a , aad « aas poor ( l a s s tkas S s l / « ) for a l l 
l i t k o l o a i s s i s brlse so1s t las s ; sorption of 
Cs, Co, fa , Bp, fa , i a , aad Ca i s 
considerably fclafcer ( g r u t a r tfcaa 1000 al /« 
for »a and c a ) . Sorption salaes la 
sroaadatater ( u a i c s a l t coseaatratiea 25 x 
tV. •qail lbratad d i s t i l l e d sates) aera los 
for Sc aad Cs. ad's for cocks i s d i s t i l l e d 
ester rssesd fees 20-10M s l / a for Sr, Be, 
Cs, Ce, aad fa; so aalaee sere aeasersd for 
t a , ap, »a, aad fa ia d i s t i l l e d satsr . 
Becsaaeadatioas are that sore eork be 
par tor aed aitk act ia idef ia aeoloaical ly 
r e a l i s t i c s o l a t l o s s a i t t ioaic s trsas tks 
is tesaadlate to tke d i s t i l l e d eater aad fcriae 
cosceatrat ioas , aad tkat eater s a l a c i t i e s , 
east* leeck rates , t i e * periods t o reack tke 
klo^pkere, aad radiosacllde traasport sad 
retardatloa aachaalaas be de'areiaed i s order 
t o assess the kesard t o aea. (LB*) 

rkotoeicroerspks of rock seapla tkla aactloas 
sad l s forse t i ee as the cospos l t ies of the 
carrier eolat ion* are s i s e i la appendices. 

o ls tr ibst loa Coafficiont 

fa 233; Bp 237; te 152; Ce 144; Sb 125; Sr (5; 
es 137; Bs 106; tc • » * ; Is 2*1 ; • * 237; Cs 2«3; 
" 235 

COtIS; SOIKX0B; ICTIIIDtS; SIOIinTtlT BOCM; 
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<3*0> CMT. 
Skit MIOSTTS; BttlOVlCUDrS: MtOIITC: 
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SRC; MSTKS. I l K a i C i m ; atSTB. BIC*-lt7It; 
• inOVtClHt HO*HOB; eipp; SIOMCE, CTOXOCtC; 
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•isr* i t i i c t in r ; nsr i »ts*csii: »»s« STOIICE; 
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<3§1> 
Skappatd. I.e.. J .» . Klt tr ick. B.J. Caepbell. 
art T.L. l u l l , •aahiBftoa Stat* •B i * * r * l ty , 
'el iaaa. i t . 
0*t*rBlaati*B * f Bistxlbstlaa lafttos eat 
t i f f Bale ii coefficieat* of H [ t n l » , laaricisa. 
Bad cariea la Soll-k«*atic tn i raasmts. 

IIO-2221-T-12-S; P f M H I l , > H 1 « ) 

•asearch aas coepleted e« the daterelaatioa 
of diatribetloa ratio* of ta |»3 | . Cat** . , •»« 
»pl»5> tateeea 12 B.S. soils aad astar. 
taecaee distribatloa r a t i o foe a l l soila 
•or* 3 . 1 * • or - 0-M for ta 2 * 1 , 3.32 • or -
0.70 for ca 2 * * . n l I . S T • or - o.»S for ip 
237. siec* Back of tk* *tser**d diatribaUoa 
ratio oa« doe ta saspeeded soil particles, a 
aaa affective aiatribetiot ratio as* dafiaed 
to accaaat for these sespadad particle*. I t 
•as foaad tkat tk* «f fact i t * dlstribatioa 
ratio aas vary d*saadeat ca caatrlfaaiao: »** 
zaeplia* coaditioas Bad eiplaiaed »ky i t i* 
d i f f ica l t ta obula aqreesaat batama 
expetieeets aad exp*ti**a<*rs. » separation 
fasctiaa aas d*rit*d skier takas these 
factors iato coaaideratioa. la addities, aa 
aaeatioa aas developed ahick explaias th* 
effective distributes ratio ia tcraa of tk* 
aeperatioa factor, tfca patt lc l* six* 
l iatribatioa of tk* so i l , sad tk* *st*at or 
aatara of tk* biaiiag of actiaid* alaaaats to 
soil particles. Tk* diffaaioa coafficivau 
of »a(»3| aad Bp(*5) ia 12 aoist O.S. soils 
aar* d*t*rala*d: t** f vara: 11.1 X 
10II-I1>-1.1» I 10(I-»1| tor »a 2«1 (»J1 aad 
•,03 I 10 | t - t ) - l . « * 1 I0 | t -« l sa ca/sac for 
•p 237 (»S|. eaeatlona «*r* deeeloped to 
calcalat* Ca|»3) diffasio* coafficiaats froa 
i-rar cosatiaa data. Diflasioa co*ff ici*st* 
for Ca|»3) aara «*t«r*la*J tar s i r o.s. soils 
(«.2 f 10ft>11)-0.« X 10{f-11) s« ca/sac]. 
• i t k la tka eacettaiaty of tk* exparlaaetal 
coaatiaf fata, *-ray absorptioa coefflcleata, 
tk* coaaositioa of tka soil-*at«r a ir tar* , 
aad tk* possibility of changes ia tka 
ckaaical fora of tk* Ca(*2t species, tk* 
Caf*3) diffasio* eoofficiaats aara* aitk tka 
coepatable la|»3) t a t * . Ski* is expected 
bacaas* tka kydrated radii of »a(»3) aad 
Ca<*3) at* aery aiallax. The aajor fiadiaa 
of tbis year'* rasearck ass tkat tk* 
dlstclbatloae of ta , Ca, aad pteseasbly • * 
catloas bstaeen tk« aataoaa aad soi l pkeses 
iadicata tkat ssall llass tkas 1000 aa 
radias) easily transported, ectiaida-baarlnf 
particles ara c*aea**lbl* for aoat, i f cot 
a l l , of tk* ir distribetiox, as opposed to 
fr«* loas a* praalessly balieaad. (katkl (l«IT» 

«raia Sit* Oistrlbstloa; Olffsslon co*fflci*»t 

1* 2«1; Ca } • * ; Up 237 

toniTIOtS; tait lCIOl; R M I I I I ; catfSa; SOUS; 
MiTicLfs; tkoioiocuot i isinto*; mot-mo*-, 
1II0MTOIT STVDIIS; ItTtV; OfOOMt t l t f * ; S9X1 
TUVSPOfT; KTKXOfS; COltOXCS; BISK»SI0» 
ceifrxctitTi oxrrosxof 

<302> 
Sta l * / , e .e . , C P . Taxi, aad » . u Scbri*b*r. 
B.S. raclaar t * * * l a t * r r Coaaisaioa, Offlc* of 
•aclvar taactor Baaalatioa. •sabia«toa. 0C. 

•adiasaclic* Vifratis* f r * * l a t - l m l fast* : I 
Oaaaric o**c*i«*. 
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Tk* object!** of tbis atadf H I to aaalaat* 
«***r ical lr tk * svssit iaitr * f radloaaclid* 
aiaratior to cartaia transport v*ra**t*rx, as 
ralatad ta shall** l M - I a n l radioactia* 
aast* baxial sitas. Tbac* at* aaai 
sita specific stadias * f radioaaclid* 
• i f ra t io * tbroaab frvaadaatar raporta* ia tk* 
l i teratar* : haawrar, a* *a«atita»i*a «*aaric 
stadr of tb* affacts of transport parsa*t«rs 
coald b* foaad. Tbis stadp coald a*ra* as a 
cosaaraatia* aaaarical tasis foe *stab>llabia*, 
s i t * boaadarias. » raaaa * f soi l tfpas tbat 
c**ld m i s t as sack aast* b*r i * l sites aas 
c*ssi**r*4 ia tb* aaalrsaa. • raal ist ic 
aala* of trdraelic endact is i ty , total 
paraaitr, * : f *c t ia * parcsltp, aad balk 
daasitr »»* selected far **cb soi l t f p * . 
Soils aar* asaeaed t * b« csa[-l*t*lr 
satarated. roc eacb soil type, tka 
tise-aarriBf coaeaatratioas of specific 
rasiaaaclidas aare deteraiaed at tlaea 
distaaoas fraa tka sosrea. Seasitialtr 
aaalrses «ere p*rfoc**d for each soil tap* by 
watTla* tb* hyeraallc <ndiast of the aater 
table aad the loack rata of tka sosree. Tk* 
saaaitlaitx * f diatribatioa coefflcieats to 
p* aas ia*astl«at«d for oaly tb* s i l t soil 
aad tbx** radiOBSClkoas, becaaa* of l i a i t *4 
aaailabl* data. Coasaraatia* aaalyses aare 
coadact*d by coasld*ria9 oalf t iaa decay of 
radioaaclidas resaltiaa froa aroaad aater 
traaal aad boldap dee to loa-ezchaaae altk 
soil particles, real ist ic aaalyxes a*re 
perforaed asia? a tkr**-diaaasioaaI 
disparsioa aodcl. Tbe reported aaalysoa 
aaslallate tke aaallabl* f ie ld data Into a 
practical aeaeric applicatioa, i . e . , a f i rs t 
step la establiskici} kTdrolOfie sitiao 
criteria for loa-laael radioactia* aast* 
fac i l i t i es . Itatk) 

ly'raalic Coadactiaity; ilydcaalic Sradiaat; 
Porosity; Daasity; Distclbatioa CoafficUat; 
l*acki*« (a te ; pi 

Cr S I ; Ca 2*2: la ta; Cs 1J»: Pa W: Co «0: 0 3; 
*s 2*1 ; Ca 2* * ; Sr *0 ; C* 137; Pa 23«; ta 2*1; 
Pa 239; Pi 5*; Tc • « ; lp 2TI; I 1» 

IIDIOPOCIIOC RKPITIOt; PkSTCS, t0»-lt7O.; 
SBSIkl; U n i t tkTR; SOUS; SILTS; CUTS; 
SklDS; PirriClf SIXC; LOtSS; TILL; SIT! 
StTfCTfOI; RTDI101.TC C0PD0CTITITT; POPOSITf; 
OtlSXTfi UOIOTOClIOfJ; RTCIIOIIC SPlOItPT; 
t tT t l t k t i f ; inCRXPS; 0XS1IXMTI0I COtfTICItPT; 
p l ; 10* noitPSt; R00CLS; (ISPttSIO*; SOIPTXOS; 
TIM flCTOt; tOOkTIOVS; 1001 fMS; T1XTI0I; 
STI0STI0H; CeSIOl; PloTOaTCS; PrTitDtTIO* flCTOt 

<303> 
Saoiara, T., «. Sarskasbl, aad T. Ilyake, 
•ataoroloaical »*saarck Xait i tete, Tokyo, Japaa; 
oeoekasistry l*s**rek sssocittio*, Tokyo, Japaa. 

B7alaatlon oa tk* Disposal of ^tdieactlte «*st*s 
iato tke lortk Pacific. 

fapars in R*t*orolo«y asd Caopkysics 
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<393> CDIT. 
J7tJ):«1-aT.flST», Septes)ber) 

svaleetioa of deep sea disposal of 
radioactive easte isto the Sort a Pacific os 
the basis ef dlffasloa processes is dose 
esiae a sieplif led aodel. Taa resalts at 
calcslstioa by eapleyiae differest sets ef 
dltfasica coetflcieats «a ska fcorizoatal aaa 
vertical direct ieas ska* that fee tee saaller 
diffesios coetflciaa*.s dlactepaacias bataeea 
relative coacestrstloa ef aeclides sad tea 
la* of radioactive disistesratios are 
greater. Tor leroer cnetticleats, 
cesceatratioa (feme tfco site of release 
approaches aeaa, boaoeeevces ceaceatratioa 
•kick satisfies tke role ef radioactivity, 
rroe oceeaoaraphlc asd radioloeical vies 
pelats, i t I s coacleda* that tt se, ca/sac asd 
10(t»«| so ca/sec respectively of diffssios 
coeff iciest of tke vertical sad korixoatal 
directlots are appropriata aaa reasosafcle is 
tke sorts pacific for tke porpese of dose 
evslsstioa. rroa this a aae tef la i t ies of 
hies-level easts sasaltsble for sea disposal 
•as obtaieed issssiaf a sally seafood latex* 
of tOO a/day, as* cescesittatiea factors is 
seafoods of 10 for Co * 0 , 1 for • 3, 0.2 for 
5c «0, 1 for la 22f. assd D for Ps 23S. 
•axiaes perstissible anssal rstas of 
radioasclid* release lata tke lorth Pacific 
(Cl/ycJ ate t I 10(E»<) fcr Co to , 2 I 
19 (E* 101 for I 3, 2 I 10(H6| for St H , 2 I 
lOtEadi for Cs 117. 2 i 10(1*2) for Is 22*, 
asd > I 10(l>2| for *s 23!. Issssias a 
ssrisss release of solid radioactive Bastes 
isto tee aorta Pacific of 10(E»«) toas/yr. 
acceptable l i a i t s are as tolloes: so aore 
tkaa 10 Ci/toa for bsts-oaasa eaitters 
(except t e l l lea). 1 c i / t o i for Sr *0 piss Cs 
111, aad 10 (!••> Ci/toa lor t r i t i aa ; ao 
lose-lived alpha esitters say be deBped. 
These valaas are abeet IOC tiaes less tkaa 
tkos* set by tat I»»». Oath) ( I I I ) 

RODELS; !I0SIIS, laTIERaTICU; St* OIS'OSaL: 
SISTES. IIGI-LIVEL; DtrTOSIOl; OCEUOCtlPIT: 
fCOOS; tEltaSf LUITS; COIaLI: TtlTIOl: 
STIQITIOI; I IDIOI; P1OT0IIOI; CtSIOR; 
TIEOIETICaL ST0DIES; llPIOWCLIOt RIGIaTIOS; 
• 1STIS, tlDIOICTUt; EQ01TIOB; SITE SELECTI0»: 
cisrtisioi COEWCIEXT 

<30a> 
Talbert, C.B., aad 0 .1 . Indcuoa, Saadia 
Laboratories, xlbaeserase, SE. 

united states seabed Riaa-Leiel tadioactive 
Haste Oispoxsi Feasibility Stxdy. 

Ttansactioax of the aserlcsa laclaar Society 
2«-.2«7-2sa.. C0»r-77110«; Issilcss lecleer 
Societr taaaal Reetiaa, fee lark, IT , Jaae 
12-17, 1977, (pp. 2«7-««).(ia77> 

faadla laboratories is COM acting a 
aaltidlscipllaaty iarastlattios of the 
feasibil ity of hiah-lsvel vasts disposal la 
ssbsarise esolosic (oraatioaa. Early prosraa 
afforts vera directed at assssbliaa st lstUa 
data. Tke secoad phase iavolved developeeat 
of the "barrier" coscspt; a foraalisa based 
os * set of •eaesatlal bsiclers to tke 
release of radicaacltdes Iros the esplaceetxt 
eevitoaoeat ess adopted tc coapare ratea of 
decay aasiast rates of a is: at ion of 
radUsaclide* t --rd aaa. Tke estreat phase 
of the proarss !• loacernad vita descrlblaa 
is detail the sadisests, caeaistry, aad 
tbersal aid radletio* eavicoaaaats that elakt 
affect eaplaeeeeet aad cottalnseat vithla the 

sea floor. Carreat at a dies are directed at 
prcbleas of ios Biarstlca, aass tree sport, 
barrier breecaaeat ead thort-clrceit aodes, 
aad predictability eC the esvlreeeeat. aaoae 
others, resaIts to date iadicate test is aa 
•edlstaraed eaviroaeeat of palaaic red class, 
iea Bieratloa s i l l rests I t free dispersioa 
drives by coacestrstioa arMleats. aad that 
the clayey sediaeats save c hieh af f is i ty for 
a l l tke loae-lived radicaeclides of a vaste 
s ix . I t «as shoes that a eeaerlc stedy si te 
is tke Ceatral socth Pacific kas keea stable 
for tke past 70 s i l l i es year*, ssd is likely 
to reseis so over tke asxt see Bil l ies years. 
To la te , ao tecksical ressoss have bees 
presested that preclsded seccessfsl disposal 
of hiek-level vastes late sssaariae asjoleeic 
aedia. flsthl (UK) 

u m i T O t i s rn ies ; TBEMETICJL STTOIES; si t 
•ISFOSaL; S M U C t , CEOIOCXC: UMOBBCXIM 
ncMTioo; cEOcanxsTiT: r irsicu. ptortstirs; 
CIESICaL n o P R T I E S : SaSTIS, IdKOlCTITf; 
mtSTES, i i e a - i m x ; CEO LOCI; C U T S : S D H E B T S : 
COBT1IIIEBT; SITE SELECT!01 

O05> 
Taasra, T . , Oat lidoe (atioaal laboratory, 
vavircsasatal Sciesces Oivisios, Oat l idse, T». 

•latoelea Oistribstioa la a Desert 
•sveseBt-Oesert soesd Soil Systes is tree 11. 

1*0-171; Esvirosaeatal Platoaias os the sevada 
Toss Site aad Esviroas, I . e . Shite, et a l . 
(Eds.I. V.S. rseray lesescch aad Oevalopssat 
UalBistcstios, Us Ssess, IT , (pp. 1-1S|. (1«?7, 
Jsael 

Differences is the characteristics of tke 
platoaiaa ia tke desert peveeoat asd dessrt 
sosad soil systess at tax levada Test Sits 
(STS| sre <*iscassed. The soesds ara forssd 
ky the f i l ter laa actios of tke vesetatioa as 
i t iatercepts saltetias sad crsepise 
particles. hd]aceat bete areas cossistisa of 
s arsvelly ssrface typify desert pevesest 
soils. Tor particle sixes leas tkaa 2 aa ia 
desert pavesaat spprosiaataly *S< of tke 
activity is foaad ia tke 0-2.5 ca sat face 
layer. The reatlnlao %« is distribsted is 
the lover horixoas vita isdicstioss of a 
aisher coaceatratloa ia the T.S-io cs layer, 
•y cosparisos, the 0-2.4 ca ssrfsee layer of 
the dessrt sosad costal as abost dot of tke 
activity vitb 30S and Tt la the 2 . i ' . 0 aad 
5.0-7. s ca layers, respectively. The 
predoaisate eraia sixe at the sac face is a 
desert pavesest area is aravel. lovever, la 
the desert soaad the sssd ctstsst decreases 
vith depth free «3S st the ssrface to 77f ia 
the 7,5.10 ca layer. la the saae iaterval 
the s i l t costsat lacraasss froa • to 15* asd 
the clay eoateat iscrsasas ftos 0.5 to M . 
Oessity eradisst seoreestloa vas ssed to 
farther characterise pletosiss distribstios. 
la tke desert paveseat of Irea 13 the 
plstoslsa sas cosceatxated is the aceater 
thas 2.00 e/ea cs ba i l , vkereas ia tke desert 
aoaad i t vas coacestrsted ia tka 2.5-2.7 a/cs 
cs beads. Is Ires 11 the ereateet platoaiaa 
di l tr lbst ios octets ia the 2.*0 %/e% cs bead. 
Iridesce lsdieatas that plstealaa is aoviaf 
dovavacd iato deeper kocKoss ia the dssect 
pavaaeat soils, lore saaplee s i l l be takes 
aad oroaslc •ater ial s i l l he iscladed ia the 
frectloaatlee audles. (*•*) 

Stain Siss Oistribstioa; Stcatiaraphlc l a i t 
Thicksess 
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<3«> CNt, 
I sosi; cuts; o m i l K i o i : ••asm: 
M n m i i w t o n o t n i m m ; stm: sens: 
mnis; vuiMctnnt: atsiits 

Tkaratkaaita. C.S., * • • . lataac, aa i J.«-
H k a M n , laboratory • ( CUsatslaay. Caajtartaa. 
N . 

l i w m a* M i M t m U « i t Sol l t . 

Sdaaca t31(3»aa|;t«TO-l«1«. «t«as, tscU a) 

k t t t plsya a lay tola 1 B aoaiao, St M 
tkcaaafc tka aaal taaai t oy rasas iaa straatiaa 
fraa ika ataaapkaca aa acacifatatiss aa*ky 
raslatxlbatiaa atcaatiaa ia tka ca l l l a 
acstitstiaaal astac. «%a tacaax ia Vat* to 
astisscs aklla tka lat tac, tkraaak a cl laat ic 
aatar-bslaaca baafckaapiss tackslass, i a 
aaslac ta faaatify. Iccsrilaa t a tfcis 
tackalsa*. akaa taa aaaajst aC aacac t w n H 
tka aaoi at tka saaatatioa aai tka aa l l ia a t 
i t s aatsr-bslaisf capacity a aatat sarplaa 
t i l l agist. I t is tka aatac aarpla* akick 
aisxatsa iaaaaari tkroaak tka sa i l as a 
laachiaf sslatica aai i s rasaoaaikla tac tka 
tatistriksUaa af strastisa ia tka s a i l , 
rtpatlaaats ia a »arioty cf sa i l typas 
laaicatai a ast lai ta pattara of strsBtiaa 
aavaaaat la tka sa i l raspoaiisa to tka 
aariaas asil aai aatar factaxs: a cartaia 
parcaataaa of tka oriaiaal caaeaaxratiaa 
aoaaa ioaaaari ta tb* aait lasac Layat i« tka 
aail aitk aaacy aait af aatac a iasi . 1 
iaaaaari aaoasaat iapaais aa tka 
catioa-axcfcaaaa capacity aai a* af tka aail 
taa tka laackiaa afficiaacr of tka aatac 
aalatiaa. 1 aatkaaatical aaaal aaa sat ap to 
iascrlfcs U i a pattara af atraatiaa aifratioa 
by aaiat factorial aai aipoaaatlal faactlaaa. 
Tastai aaaiast laboratory asporiaaats, tka 
aaaal aaa oaccaasfal. Tka aoaal iataraiaai a 
•aetata atlstoi bat tka t iaa aacaassry fee 
aatabliskaaat of sack pattaras iapasts oa 
catlaa-aicfcaaaa capacity af tka sa i l , pi af 
tka s a i l , laackiaa afficiaacy ef tka 
aolatloa, aai tka aolaaa cf fka laackiaa 
aolatica appliai, k ralatioaskip iaflaiaa 
laackiaa affidascy aai i t s tola ia 
i l laatratai . Tka aaial aas tkaa ceapatai to 
stroatiaa aaaaaaat ia aatatal sai ls, 
trai lct iaa »t atroatiaa alaratlaa aa* poor 
aai tills la ia part iaa ta lack of falloat 
ralaaa, accors ia raiiockaaical aaalysis, aai 
asa-raaraasatatlva sail saaplas. (i»»| 

l a r i t o f i t f T i i t iposnt r tT i t iT; miooT; f i n e 
STtOItS; CMWO ilTSt; UaOBKOaT STaglCS; 
ifaciiK; I O I I I S , i i n HUT ten.-, rttcirrrit ioi, 
strmioioefcu; lattoncuai •leaiTXoi; SOILS; 
StlOITUI 

<J07> 
» . i . eapartaaat of laaray, Offica of (aclaar 
fast* H u f i M i t , laaklactoa, DC. 

lavlroaaaatal t f tacts froa Carraat oparatioaa of 
Traasarsaic lasts laasoaaaat. 

Mt / r r -0001; tatiroaaaatal asf Otbar imitat ions 
af U t a r M t i * * * fat Loaa-Tars laaaaaaast of 
Stocai M t l Traaaaiaale tasta, Saetioa S, (pp. 
5-1 - * - i2> . M i pp. (l«7«, raktasrn 

Caaskra fasaQ 
• U c , aai tka oaaitaasaat aca 

Tkata ara as aacsal calaaaaa at t M 
alaatiaa. raar T i t aasta aaailiaf 
aats kaaa aaaa neat aai at tka a»ac 

aatakllskai i a «¥>*. Oaly • * * af tkasa 
acdaaata rasaltai is a calaaaa of 
caataaiaatioa. tkata mrnz* aa alaaiflcaat 
caiiatiaa isaas ta satssjaal Sarfaca aai 
aaksacfac* aatat saapla* axa taatlaaly 
caUactai at tka tasc. tka aalr ai fal f icaat 
«M i,—taalaatlaa iatactai ia aatac saaalas 
aaa ia 19*2 aai 1M9. staa lacsl flasiiaas 
accattai. Tka flaassatats caaa ia csatact 
aitk kaclai aasts i s far t iaUy f i l i a l pits 

Tka kifkaat alpka activity 
: is tka raasff aatac iss 1 I 1*(t-* | 

ap ts «2M f t f taa tka 
caatasisatias larals faaai ia aaxfaca aaila 
C»-5 cat aaca M « i a d as M V s i a. 1JT» a c i 
•a 2 » / » f a, aai »2 aCi *u » « / » f a. 
Sakascfaca aiatatlaa of tai iaaacli iaa ftoa 
taa ksriai T » aasta is kaiaf aaaltocai. 
Saaalas ia i icata tkat aiatatioa to iata l a 
l i a i t a i ta a Caa iacfcaa at tka sail-aaats 
latartaca. Tka ate i t of sataka af 
ratlaaaciiios ay aaisals aai plaats aaa 
stattai racaatly. lav aaacaattatisss af Pa 
2 M , fa 731. aai aa 2at vara fosai ia iaac 
aica tissaaa. Tka N I C is a coatrollai ataa; 
coasafsaatly tka potaatial fat i l rac t 
caiiatiaa acaosata t a tka aaklic is 
aialalssa. f a in 

SlSTtS, TSItStlialC; ICCXkBttS; 1ISTI 
ussetsrat: iksti Mstosai.; c o m n n n M ; 
wnitios Bast; pnaotsix: SSBTICC atnts: 
c«o«ft MTtS; S l l t l tS ; aoairoil ic; riMBS; 
• S H U : PITS; TKSCMS; t i f f a rilTIClCS; SOILS; 
IkOIOaacitM IKUT IOf ; ISIIaLS; aTTtl l: 
u n i C i n 2*1; HSIOIIW 23«; •LOtomi 2Jt; 
ttcrtkTiai; stsposiL s in 

B.S. Dapartsaat of laatfy, offica of taclaac 
atata Raaaaaaaat, aaakiaotca, OC. 

Saaitaaaaatal fffacta af tltataativaa foe 
saaaaiac Tcaaaacaaic aaata. 

a ) I / n - N I 1 ; laaixeaaaatal aai Otkat taslaatioa* 
of l l tatastiTa* foe Loaa-taza saaaoaaaat mt 
Stotai m l Ttsasscsaic Sasto, Sactiaa 12, (pp. 
12-1 - 12-11), SM pp. (1*7*, rabtaacy) 

' fat sack altataatlfa aai coacapt, tka 
potaatial csiialoaical aai aaaraiioloyical 
affacts oa tka aatltaaaaat at loaka Satiaaal 
Iaalaaacia« Labotatoty a»IL| aara atalaatoi. 
Tkaaa affacts aeali ia r l ra froa tka 
folloaiaa pkaaaa: si*a ptapatatioa aai 
coastractiea, plaat apatatioa, aai 
iacoataslaatlaa sai iaccaaiaaioaitf aftar 
cosplatiaa of taa aaata aaaafaaaat prajact. 
Sassaty taklss klfkliafct soaa of tka aajat 
seatailoloiical affacts sock aa coaattactloa 
aatatial aaaaa, patticalata aalssioaa, labor, 
aai i lasal faal aaa«a. fiaor aai taaporary 
iapacts ara aspactai ia air osallty sai 
sarfaca aatar aaallty iar is« tka eoaatfaetioa 
pkaa*. lacraasoi aoisa laaala ftoa 
caaauactioa soali bo lacal iaai . lapacts oa 
aaoatatioa aoalt ka l i a i t a i to raao'al of 
*afatatloa froa tka coaattactto* alta. 
•abltat aai coaar for a i l i l i f a aaali ba 
raiacai (abost 0.07c of taa total acraaaa at 
n i l ) . Coaatractlo* of aaata aaaaaaoaat 
faciUt ias aoali raaalt ia loaa-tars or 
irroistsibla coasitaaat af sosa aataral 
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<30*> CO»T. 
raaoarcaa. Udad aaploaaaat d a r i a ; 
coas t rac t io * or aparstioa of aar of t a o 
f a c i l i t i e s aoald aat kata a aa jor 
aocioaceacaic l a p a c t . roc » i l a l t a r a a t i v a s 
aad coacapts, tfca rad io log ica l 4oaa 
coaa l taaata to tka aaaara i pabl ic f toa aoraal 
aparat ioaa l ralsaaaa soaK ba a aarr s a a l i 
t r a c t i o a o f tfca aa tsxa l backaroaat t o o * . Tfca 
•kola-coda dosa froa a a t a r a l bactaroaa* 
r a d i a t i o a im aoatkaastara Xdafco l a akoat ISO 
araa /ac . Fat a a j o f t k t a l t a r a a t l t a s , tka 
aa i iaaa ( to la -boar tarn* ccaaitaoat to aar 
i a t i a i d a a l , r a x s l t i a a ( roa oaa raac of aaraal 
c-paratlea. aas ca lca la tad t o ba 1 . * X 10{X-7| 
araa . Tba aaaaal popalat ioa 4->s* coaal taaata 
caa j * coaaarad a i t k tka aaaaal popaiaiioa 
assas f roa a r t a r s a l asd i c t a r a a l rad ia t ion 
f roa a a t a r a l sosreas. l a I M S , tfca 
popslat ica of atoat 1 3 i , « 0 t si t fcla M a l i a s 
m i l a l l racalaa apscaxisata l r 1.5. I 10(l»2» 
aras /yr f roa aa ta ra l soarcaa. Tba a s t i a a t * 4 
p a r a l a l i a s doaa aoald ba aboat 2 X * s f t » * l 
aaa-raa l a tfcat r a a r . Tb« laroast •kola-body 
poaalat ies doaa f raa parss l t o f a»y sasta 
aaaassaaat a l t a r a a t i v a *o«14 ba aboat 2 .a X 
lOf t -C I aaa - raa . or 10 araara o f aaoaltada 
loaar t i a a taa popalaCioa dose f roa a a t a n l 
soarcas. t»»r> 

aaaeroas t a b ] * * f l e a l a t a oa rad io log ica l aad 
aeara t lo loa ica l a f f a c t a o f a l t e r n a t i v e s asd 
roacapts s tsd iod. 

• iSTC • l a i S t n t T ; S1STES, T l l l S n t l l C ; l i t 
OI lL iTT; OaSTS; M I U L S ; SOIIS: tBOSIOt; I tPOrP; 
a n a s : Lata a s t ; s a t r t c c a r r a s - , c t a n a i T t t ; 
a i s t t s , a o i i u i o i C T l f C : fcoacaxcs; 
t K O m i l l l T I N : D K M I I S S M R N ; Elt lBST SaSTS; 
n i t i d i s , i s n n i i ; t t r t t o a i t m i x i rosaat 
r i m t x : m ; i r n n n B i t i T i ; r i a roa iaa 2 M : 
FlOTOIIOa 2 M ; > 1 3 7 0 a l l l 2 * 0 ; PUTOBIOB 2 * 1 ; 
fUToaiaa 2»2: n u n 2»*: omnia 233; 
ccmaiatTioa; soils: ratvxji; u t u n n oost; 
•CSX COMITIIaTS; MMSS1X, fOPIUtlOt: 
ItCIStOOBD ItDIaTIOB: TtalSPCBTaTIO*, U I L ; 
•OIITOIIIC: SITI r i t f l M T I O I ; BUttO IHLTSIS; 
•rerTitioe 

B.S. Oeparteeat of tears:*, Offi-w of laelaar 
•asta aaaaeeaaet, aaekiaajtoo, DC. 

Badieloalcal aisks to tka> Ferl lc 

•et/lT-0OS>: raaireaeeatal aad Otfcsr xaalaatiraa 
of altoraatleas for toaa-Tero *.aaa«aaait of 
Stan* IBB1 Traaaaraaie aeeta, Saetloa 13, (pp. 
11-1 - 13-19*), SB« pp. (197*, luck I 

Tiaa periods ceeeidered la etalsatlaa tka 
radiological affacta oa tba paklic froa 
aacoet rolled (eccldeetal ct aatsre-caeaed 
taloaaas) of cedloaedlies seres 1) tko 
period of ep to 100 rr foUoaia^ 
iaplaaaatatloa of aa alternative, aad 2) tao 
post 100-jr period. Tba follosiaa potestla1 
caaaos of releaee aaro ataalad: procaaa aa< 
kaadllao aceUaata, aataral diaaatata, aad 
altplaa* craakaa. tfca raloaaa eoaaafaaacaa 
MM calealataa (or a l l of tka oparatioaal 
atapa. tba aeaaarlo of aiaatoat iawrtaaea 
la <oao aas risk froa akort-tara raUaaaa ia 
lara floa orat taa aaata, Xsaliaf te poaalkl* 
Uraoraa ralaaaa of a fracclos of tka 
raaloaacllaav praaoat. Tka opsratloaal 
aeaaarlea of araataat iapcrtaaco ara; 11 aa 
aialoaloa la tka alssjlsa prteltala f a c l l i t f , 
n i l ) I f i ra la tka rstr lata! f a e i l l t r . Tka 
aoaautioa r lat a»sl4 ba saaU «oaptra< aitk 
tkat fraa i ' « s l back«raa*« ral iat ioa. 

Pcojactoa *ffacta froa loaa-tara calaaaa 
acaaarioa for a-aek altcraatia* aara 
calcalataa: baaats aa laa« 4oaaa fraa lava floa 
avar tfca aasta or a volcaaic araatioa ap 
tkroaofc tka aaata. Tba aaxiaaa aatiaatal 
popslatioa teaa ia * X 10H»S) aaa-rm. Tka 
aacoxtaiatias of tka calcalataa aaaas aad 
risks ara aatiaata* ovaarallT to ba factors 
oC oaa to tao oriars of aasaitsao. botk 
apaar< aa< anaaaca. Tka trala craas ia 
skiaaiaa tfca aasta to tka Faaaral •apoaitarT 
aoald coapris* akoat M paopla. Tfcasa paopla 
aoala racoiaa a popalatiaa <aaa or aaoat 1 
aaa-raa/fr. Tfca aaaatral pablic a loa a tba 
raato aaal< racoiva a papalatiaa 4aso of 
•boat 0.0S aaa-raa/pr. as akort-tara kaaltk 
affacts to tke aaklic taa to aasta aasaaaaast 
oparatieas aai oa* to aacoatrollol ralaaaas 
aoaM ba axpactoa. i^aa-t^ra affacts 
(typicall* accarriaa saaaral yaara aftax 
axpoaarai coali occar. l a a m t , sack 
atfactc, botk aoaatic a at aaaatic, aoalf aot 
ba •aaoctat atakiatlcallp. ( t i n 

Ssaaary tablas l i s t besav laa* aad abolo baap 
aoaaa taa to accisaat affacts of altaraatiaas 
avalaatac. 

accmars: I S Z U D MXITSXS; axsTrs. n m n u K ; 
•OSt C3mXTKPTS: •» • ; sXtoSOIt, POtOUriOl; 
WSt MTC; ttDIlTXOf D3SX; t fk t r iT IOl : TIBC 
ncrot : i m i m m m ; i t p a s m t x : C H T X C U 
N T t l l T : IOIXS; 10SSS; v i t a ; rafXtOBICBTal 
cxiosnr n m u ; u m t t t t i c u s ; HMUTioa: 
tacxsTioa: Exrosiic r x r n f t L ; i t s a s m s i o i ; 
loos a i n i ; D t i n i K aiTti-. a isr i i w a i m ; 
n s t i DiSTOskt; puroiias JJ»: p i r r o i i t i 2M: 
PlOTOnOi 2*0; rUTOlIO* 2«1; rLOTOIItl 2a2; 
n t n r a 233; H i r u d i n 2 a i : c o m i 2as; OkOHTn 
nosocTS: t isTt storasr: xutoottxss : I O L C H O I S : 
nosio i ; TOtainots: u n ; m i s ; ncictoapo 
MO'iTioi ; tioiiTioa xrrtcts; stTroatTK: 
Pl'^kS; ntCXriTITIOI. •ttntOlOSIClL; 
•.DIOnClIBt 1I6MTI0I; aOOirMJ: IEUS; I H I I S ; 
otas; ic ic i iac; etoais I I T B - . n c t r t t i o i ; SOILS-. 
ICt; MSTE PBOCISSIK; TIllSrOttlTTOI; 
C D R i i m s ; x a c i m i t i o a ; PtcKisiat; txpiosioas; 
coaricrxoa; xa«otxi.RkTxo«; saxrts: TOI IXLS; 
ncotraaiaiTiof: etcoaaissnaiae; cktciaoats: 
statrzes; aortnoas 

<310> 
fildaaa, t . t . , aad T. t . eaUaad, 
tattal la-racif ic aortkaaat uboratorUa, 
t ickUad, at . 

Tka talatisasfcip of l icroblal frocaaaaa to tka 
fata aad aakaaior of Traaaaraaic tlaaaata la 
Soils, riaats aad talsala. 

* B W M « ; n pp. ( i m , oeteaarl 

Tka iaflaaaus of soil pkraiockaaical aad 
aicrobial pracaasaa oa tka loaa-tara 
solabi l l t r , fora. u < bio-aaalUkl l i t f of ra 
aad otkar trataaraaics iaportaat ia tko 
aacloar faol crcla is rarlaaad. Solabla, 
diffasifcla H la aoila pjasallp lasa tbss 
0.1S of total) appaara ta ba lar««lT praoaat 
as partieslataa of krdrKad o iUo, bat 
aaidasca aapjaats tkat aicrooraaaiaaa aay 
iaflaaaca tka ao lak l l i t j t t t i n t that tka 
a n . artlcaalta plait-aaallabla (ractioa la 
staallKaa U solatioa tf l a a r n a U <c 
ortaaic liaaaaa of l la l tad eoacoatratioa ia 
sa i l . Tka rate of soi l aieraoraasiaas la 
dlscsaaod oa tko Mala of taa (»| kaaaa 
cfcaaisttr of aroaaie liaasda ia solla, (2) 
affacta aa tfca aoil alccaflora, aad (3) 
priacipal aicrobial trauforaatloa 
aaekaalaaa, iacladlaa dlract a l iar a t ies 
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<3W> coa t . 
taalaac* Mat*, a U y l a t i o a t , ia*ir*ct 
al tarat loa loatabollta i s taract ioaa. 
latlaaaca aa tka pfcniockaaical *a*iroaa*at | . 
aa* crcliaa, acacaassajs |biclo*)ic*l apt*** as* 
n l n t i aa dacoaaositiaa ef t i n * * * . I t* 
t o x i c i t y at *a to alccoorfaaisas dapaads oo 
Fa s o l s b l U t a ia s a i l . I w w . s o i l 
aicraaraaalsaa at* aaaarallr caaistaat ta Pa, 
aitk t m i c i t T aaaaxaatl* *a« ta radiatioa 
ratkar taaa ckoaical a f fac t s . i i«k caaistaat 
aactarla . ( aaa i , aal actiaoapcatas kaa* aaaa 
isolat** fcaa s o i l , aad t a n * oraasisas kaa* 
aaa* skoaa t * b* capable cf traaspoctiaa fa 
lata taa c a l l aa* a l t a t i a a i t s fata ia tat 
c a l l aa* ia so la t ia* . Tk« rasc l t iaa s o l a t i a 
Fa roaplasas taa* ta aa of fciakax aol*c*lar 
•aiaac tkaa s i aria cospl*s>s (Pa-DTPtl aa* 
a*«ati**lt char aaa. Tk* toco *f Fa, altkoofk 
ast a« l l -*af i s** . i s d*pa»laat apes oroaaise 
tppa, castas aaacca. aa4 tiaa of Fa azposare 
darlaa aroatk. Tkats* (aetata , ia tara , ax* a 
fsact io* af Fa sasrc*. s o i l propartias, aaa 
s o i l «»»ic*»a*atal caa*itfoas- p n l i a i a a r r 
s taUaa iadicata tkat Fa praaaat i s so lat laa 
as ocaaaic cooplax i s raaaUp a s s i s i l a t a a BT 
taa Flaat . Eaiaaac* to iota iadlcataa tkat 
ataaaaaatal coaalaxas sacaa aaialy ta d*li»«r 
tka sa ta l ta tka coat •astraa*. a ad tk* 
lloaads at* act takaa ap If taa plaat 
s to ickioaotr icaU* aitk tkt aatal . kttor 
passiaa tka coot aaakraa*. Fa ia traasportad 
to tka shoots ia tka i j l a a tkroa«;k foiaatioa 
of a aaatar of ceaplaxas aitk plaat l iaaads. 
Tka foca of Fa 4iff«rs l a laaaas aa* staoa, 
eat axaatvr taaa *0X «»a sat pc»-«nt as taa 
ioaic Fa|iT| oc ia laa l l r adtad to s o i l OB 
•kick tk* p las t i aara acow. > ra»aalaatioa 
of plaat-to-aaiaal transfer co*f t i c i*c t s say 
ka raaairad as Fa lacorporatad ia i U t t 
t i s saas i s aarkadlf aora aaailatla to aaiaals 
tkaa Faflfl aasaaa* ia tka iaoraaaic Fa 
solat ieaa akick kaa* s**a asad for pravioas 
aaasaraa*ata. Piff*r*sc*a ia 
aastro is tas t iaa l traasfar of ** ia staas and 
laaaas of a l fa l fa ac* talatad t o diffarcacas 
i i Fa s o l a b i l i t t ia tkasa t i s s m s . 7»as, ta* 
Cot* of Fa la s o i l s sad plaats asp ba c l o s » l j 
ralatad to Fa a a a i l a b i l l t t to aaiaal*. 
(latk) |»«P) 

<31t> 
t»a**f. T . I . . as* F-F. Cloaaa. Plori** 
Tacbaoiaaical Qaiaarsltp. colloa* of 
tkalsaariaa, orlaaAo, Ft: laisarsi tT of Tvsas. 
cal l*** of lB«ia**riaa, t a s t i s . TI. 

I Traaaport loca l foe loa* Taca la laas* of 
toa-baaal (aaioaaclida Sol at Loa* iato a straaa 
frosTStaa. 

Fat* af Follataat* ia ta* t i c aa* tatar 
Caaireasaats. I . I . Saffat <C*.|. procaaiiaa* ot 
t*» t « t k Catioaal taaricaa Ckaaical soc ie ty 
s to t i ca . PhilaaOlpaia, p*. kpcil r«T5, Joka 
s i l * i u i Sot s , baa Tack. Fact 2 . |p*. 2ia-2M». 

Straaa proc*ssa* ia f loaiaa aatar bod las a*t* 
s iaa lata* ia saa l l seal a acosTataas. 
Fcoblass *acaaat*rad aitk tk* aiaalatad 
****** sack aa s t c a t i t i c a t i o a . aapositioa, 
• caa ia* . a s * ralocatioa iadicata t k t 
cosplasi tp of 4*<iaiaa a raal cirac s f s t e a . 
Sadar coatiaaoas eclaasa of ca*ioa«cl i*as , 
bottoa sadiaaats aad plaats coacaatcaca 
cadiaact ia i t* a a t i l sack t iaa as aa 
vajailibriaa S U M i s rosea**. Flaats ccack 
*4* i l ibc la s aack fastar tkaa sadiaaats. Tk* 
rata of aptaka i s * iract l f pcoportioaal to 
tka diffarcaca bataaaa tk* sataratioa 
ctfacaatrat'oa aa* tka coacaatratxoa ia 
s«*ia*ots ac plasts at a ai**a poiat ia t i a * . 
I*l*as* of radkoactiaitf back to j o t j t i o ; 
• a s oDs«rvad att*r cassatiea of tk* soared, 
vadar tost coadit ioas , c j c l i c a l diaraal 
aptaka of Cs 13a by aaspaadad pkTtoplaaktoa 
in tW f laa* sas aotad. Ta* iptat* follo»*d 
a pattaca s i a i l a r to tka pkytosratkatic 
oafoar prodactioc aad a iiaaar corr*Iacioa 
mm* foaad to a i i s t . t l s o , saspaad** 
f kTtoplaafttoa wi l l tea* to daposit aa tk* 
plaat laavas . st«»asp aad bottoa *»-?iai>sts. 
Tk*r«foca, tka sarfaca coacaatratioa by 
sorkino sarfa«>s ircraasas. fkl^k| 

vntLSi rtzsnixrte stinas; stistss; 
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rCJICITT; l l t l t T J O l tTFKTS; M C T t P I l ; rUPCI; 
tifiioaierrtL tzposnt PITHS IT ; orus; 
C O I P l R t S ; OPGIIIC C0aPOCI»$; I0OTS; 5SOOTS; 
I f t T I S ; STIRS; W.tK\; T t k l i T t l CO'TFICIHTS; 
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<M2> 
laker . J . I . | E d . | . Bales Car t ide Cocpocatioa. 
Baclear B i v i s i a a . O f f i ce of Baste I s o l a t i o n . Oak 
Bidet . TB. 

•a t toeel . * * * * * TecsiBal s toraee proeraa Proaress 
vaport Jaaa I * " . 

t / 0 a l A I « » - 3 ^ » ; W f M W I , B r a b a t 1) 

e to loa ica l ttWin ar« baiae aed* of tke 
tppeleckiaa a s * BkcBleaa castas, s e l f Coast 
aa l t doses. Persies Basis Evaded a a l t . l a s t 
Caest Tr iassic skale Basis as* C a l f Coast 
d a y s , volcaaic cocks. aad c r y s t a l l i B e cocks. 
Basearck i s ac t i l l acaoax sad c r y s t s l l i a e 
a a t a r i a l s aad tae cooperat ive f i e l d t e s t i * * 
prosx-a* I s Seedea i n e a r n e d o a t . Tackeical 
sapport prolecta iac lede stasias i a tka 
' o l l o a i s * u « s : boat t reasfetStbexBel 
eaa lys is , vastoycock imterac t ioes . rock 
eackaaics, boceaal* p leeaiBa, » f « y aa<t 
r e l i a b i l i t y , s k a U a ad c lay s i * * r * l s ted ias , 
•ad l a ( t seaaa* seat . Oaaciaa aock of 
f a c i l i t y ree lec ts i s prases ted i s f i v e 
s v c t i o u : e * « i a * a r i a « p r e l e c t s , repository 
prsbact i , M I f a c i l i t i e s , seaer lc 
pracoscaptaal f a c i l i t y stasias ass spast f aa l 
precoBCeptasi f a c i l i t y d e s i f a . T»o sactioax 
of t a * proarass cavort aca devoted to 
plaaai a sad a n a l y s i s , aad raoelatory 
aspects. Xeaalatory aspects iaclsde 
osvicesaastsl s t a d i a s , kaxsrd aBalyses, 
l i cass ia t raaa iceaeet* . and sscio-acoaoatc 
iapecxs of reposi tory cosr t rec t ioa aaa 
o -v ra t loa . v i s i t o r s , t r i e s , rapocts 
oeaerated, fa taco a c t i v i t i e s , aabcoatcacts 
aeaet ia ted. eBployaeat l ase rs , aad a 0*1 
ocsa&isatioB ckart aco l i s t e d i a Ippeadis 1 
tkroaak f . I lkT) 

BISTES, BIDIOlCTIVt; SkSTZ STOlaCt; aepOSITOIT: 
t tS IC f ; stoiCCT; BTBM1DC?: I » L * DOstS; CottS: 
totuo:ts: sau.cs: S I T B s e l l e r to* ; B O C I S ; 
s i i f s s : o t l i L T i C : p tacTs i rs ; saTor; t r r r i U T T O i : 
BODtlS. SkTItaaTIClL; PeBSEIfZLITT; TIcvBlt. 
nopirrrrs; tiBtoincuecs; sc*mo» ; 

• I t l o n C L I O t SICIITJOB; SrcS'." rBTLS; rcOBCBICS; 
s i p r r i : I O C I s t c a i s i c s ; ctocBftTST**; citrr: 
H I T T t»»sr i» ; n s t t a i t s T S : amrs-. COSCBITCS: 
BIZI ID IBILTSIS: CceTIIBStS; C I 5 W . 
TBIBSrOBTeTIOS; SOILS; LICCSSIK: LaBOBtTOBT 
STOBItS: F I I ID STOBIR 

CJU> 
lafcar, J . B . l i d . ) , Bate* Cart ida Cerporat ioe, 
Peclear S i v l s i o a , Of f lca of aasta I s o l a t i o a , Oak 
M d « e , TB. 

• a t ioaa l saata Tacaiaal stetago Prograe Breeress 
taport foe Psriod October 1 , I * ' ' * , t o septeebar 

T /OSI - * ; aOJ pp. (1»T». i f r i l l 

Safoc taak ckaaaos siaco tka pcaaioa* 
pcoacass caaort iaclada taa f o l l e a l a a : 1) 
Stadias at t ka oaoloaic fezsat laaa that 
sssacl ia tka foaada t o s t S i t * ( t iaaaa Ska la 
aad acssi ta l asd tks ( a a t a t d lasacaat loa 
( k a a a t t ) . a l s o , ptaparat ioas vara sad* for 
taaaa a e t i n t i a t to a* satsratod fcoa tko 
r t l s t i a a proacaa aad t o s« i o c a l l r aaasaod 
s t a r t i s d ia FT 1 f t . Tka aecalacatad aork a t 
tkaaa tac loca l iaas asd tka stasctad 
ladapaadaat saaaoaaaat r a t i act tka n o t 
parcapt ia* o f taa prospective s s i t a k i l i t p of 
tka t a d a i l r i a f f o r a a t l o a * aad taa f a ts ra 
acceptab i l i t y of raaooitocias at tkasa 
l o c a t i e a i . 2) >t laaat tas loea t ios * for a 
oaslsaic ropositorr U H K f o t t a t i a a a ara to 

<3t2> 

b* s a l a c t a i aad c a c t i f l a d ba tka aat at fT 
l *^a. Tka s p a c i f i c a ta taa vkara aark i s Boa 
plasaad iaclaoa Stak, rasas, t o a i s i a s a , 
l i a s i s x i p p i , o k i a . aad Baa f o r k , n oa* 
capoaito.? a t oaa of t k a taa s a l t l o c a t t o u 
i s t o fta daslaaad, caas t rac tad , aad pat in to 
oparatios in l « W . a| Ta« a i t a scraaaisa 
procass «id rapositocy aaaiaaaciaa dasiaa 
akaald ba d i ractae at t k a pcisara caaaicaeaat 
of dixposiaa of spaat f a a l a laaasts a i t k taa 
optioa, of iaccxBacatiaa l o a a - t m 
c a t r i a a a o i l i t p storaaa ia •» i a i t i a l 
oparat ioaal paasa. S| Tk* s i t * scraaaiaa 
pcocsss a t l casaBitot f a a j i a a a r i a a dasiaa 
saaald also pcoaid* foe taa c a p a b i l i t y of 
disposiaa of s o l i d i f i a d caprocaaaiBa vast* i c 
coa)«actioB a i t k , oc as aa a i t a r a a t i v * t o , 
dizsosiaa at spast faa l a laaasts as aasta. 
a ) lavast ioat ioa of tka s s i t a b i l i t y of otkar 
farBBtiosa foe daap oaoloaic disposal of 
rad ioact iT* aas t * a i l l caa t isaa . Tkas* 
s tad ias a i l l sot b* coccalatsd a i t k aay 
sckadala foe repository daaalopaaat. (»ar) 

a a r t z s , a a o i o i c T i f i ; aas t t a a i a s n t a T ; 
J c r o s i T o t i ; a t s r t D I S P O S A L ; etoiostc n n i r i o s s ; 
SkLT Beaosrrs: s a t r DOBZS: sau.es: e t a f i r c s : 
u s i i T S ; s r r» s c u r t i o a : scsica-. s»r»T n i x s : 
a E t k l t m i U T T ; lEPIOCtSSIK; laSTES, S0LI9; 
JEiT n u S R I ; WaSTE-l3C« IBTEt»CTroa5; iOCI 
Kcaancs; sirrtt-. a t i u s aiaiTsis: BOIEBOLES: 
n a i s?uDirs; lasoiaToir rraoi^s.- PJOIMEWT: 
fODElS; BOBITMIBC; E*STai>sa(aTaL n p a : ; 
ST1TZKSTS 

<J1*> 
i a c t l e t t , J . B . , B a t t a l i a - P a c i f i c loetkaaat 
Uaoca tac ias , l i c k la ad , ( 1 . 

U t a c a a t i v a Bast* lUBaoaaast Systass. 

eBsx.-2i2a; Paclaar sasta BasaaaaaBt aad 
Ttaasportat ioa fiaactacly Pcoorass l apor t . a p r i l 
Ikcoaak . ' • » • \YH. k .B . P i a t t , Sectioa 1 .9 , (pp. 
T . 1 - 1 . - ' ) , aa pp. {»••»», Octobarl 

Tk« ob jac t i t aa of t k i s pcooraB ara to 
i d a a t i f y aad aaa laa ta a l t a c a a t i a a systass for 
t r a a t s a s t , i a t a r i s s toraaa , tad f i a a l 
d lspos i t ios of coaaarciax radioact ive wastes. 
Sariso t k i s a ear t a r taa daaalaBaaat of 
rasota sasaiao teckaiaaes for raa laaa l 
recoaaaissaace coat iaaad. Tkaaa tackaioaas 
kara poss i t la a p p l i c a t i c s to tka eelect ioa of 
easts repository s i t e s , k dcaft of as Tseray 
oBoaledae Teat aad a l i t e r a t e c e ceaiee of 
past st tospts a t coaaaalcatloa of aaecay 
ie focsat toe »«ce eosple tad . a dra f t aaa 
coapleted of a t o p i c a l report assessiao 
pak l ic valaas as tkey per ta ia to coaplea 
teckaoloaical dac is ioas . Stadias of tka 
cacoacaBtratioB afceaoaaaoB eoat isaad. Tkia 
s i t a a t i o s cas occar fo l loe iao a leack 
i B c i d a M at aa aadaroroaad aacloar aasta 
disposal a i t a for car ta ia radioasel 'da de<cay 
prodscts l a p s r t i c s l s r disposal ea- i rosaeats . 
I s a r e s e l t of tko recascastra t io t e f f e c t , 
tka predicted assises if aca y proaact discascae 
ra tes to tka biospkere ess iacrasaa above 
t h e i r correspoadiaa valaas for ssrface 
a t a r s f a . Teas oeoloaic I s o l a t i o s caa 
iscraase tka laroest do at tka t a a j l a d i a i d o a l 
i s projected to receive tacoaakoat aeoloaic 
t l s e above doses fcoa aar fsc* storaoe eeea 
tkoaok I t kas s i a a l f l c a a t l y dalsyad Ike 
diackaro* of tkose ^ecl idea to tke kiospbera. 
Ceaverse l r , doses a vera pad aver a l l seoloaic 
t l a e a te daeieased fcoa ser faea etoreae 
valaas by saoloalc tool at toe. for e raap la , 
as Tk 230 saves tkroeak t k a aaaloalc colsaa, 
i t coa t iasa l l y decays t a I s 2 2 * , sktck soves 
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<J1*> 
c t n i u . i m n s i n n r i m 

<J1«> COST. 
iacraaaia^ly i k a l at i ta *fc 230 paraat 
t K H n af l ta laaac * aafcaa «a« aaaco> taatar 
aiaratioa- Tkaa ta 22* caaatad fey dacay at 
Tk 23a »1—art at a «l*aa tiaa tela* <W 
laacfciaa aarlaa aaartakas *fc 23* ablet aaa 
laacfcad fraa tfca I K f O M l alta M i l i a r . 
Cacaaaa tfcia Ik 23B eaatiaaaUy c m t « 
additioaal Ba 22* fraa i ta aa* aacay. tka 
local la 22( caacaatratiaa larraaaaa aksaa 
tka i a i t i a l aaallikriaa talaa. I f tka patk 
laaftk la loaa oaaaak far s l fa i f icaat 
n c n m t n u a «a oecar feat akact i m i l ao 
that tka n c n c M t n M la 22* aoaa aa* aacay 
feafaca diacfcarf iaa ta tfca fcsaaafcara. tfcaa tka 
pfcaaaaaaaa fcicaaaa oloalf icaot. m ( u af 
tra papara *«acrffciao tkaaa atadlaa kaaa kaaa 
coaplatad. (lata) (1U) 

skstt n u n i R ; u s t t s t a t t a : S T O U C I . 
I R B » : B I S Z I tisfostL: s u n s , i i v ioacnt t ; 
sTtt s tucnoa: ntacts: socn i I S P K S S ; 
i tcoactmirxoa; nwio iacLm i K n i n i i ; 
Ltacms; iiaxoicrtat seen; H M m n e w t s ; 
sroaift. csoiocic.; aost COBBTTBS»TS; t n t n i 
23»: n a n a Z M : ts to t t r ic i t siaatas 

<J15> 
Btadlay, >-. Battalia-Pacific Bortkaaat 
laeorttoriaa, Blcklaad, »1 . 

Oaaralaa at M i u Isolatiaa Safaty laaaoaaaat 
Proaraa aa« Dascriptloa of Scare* Tara 
Ckaractarltitioa Taak at pacific aartkaaot 
lacoratoriaa. 

! / w i / s i l - T i / ' « M K ; a -ta-iock Utaractloaa, 
Procoadiaaa of tk« Satioaal » « K Tacaiaal 
Storaoa »r<*»taa Caafacoaca, Batatraity Park, P». 
Jaly «-•». i«TT, (p f . 2 * -3 l i , »2 pp. ('*•"» kaaaat 
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Tka Basta KoUt loa Safaty acaaaaaaat freoraa 
(BISfcPl m la I t lata* la »T TOT at tat ta l la 
Pacific aortkaast Laboratoriaa ta daaalap aad 
il laotrsta tka aatkoda aad aktala tka data 
aacaaaary to aaaasa tka aafaty of loaa-tora 
dlapaoal at kiak-latal radioactlaa aaata la 
aaoloaic facaatioaa. l a l r i aUy , tka facaa 
• I I I ka ea oaaaric laolatioa ryataaa, feat tka 
aatkoda tad data wil l altlaataly fea (saltad 
to aaaaaaaaat of apocific caadidata aitaa. 
kctlaitlaa of HSaP ara diaiaad lata aiz 
taaks: (1) Safaty laaaaaaaat Coacapta aad 
aatkoda, (21 »l«r-?ti»a fwat laalyaia, (3) 
Saacca Ckaractarlsatloa, f>l Traaaport 
•odaliaa, (51 Traaapart Pata, u d (el 
saciatal aoeapiaaca. Ta»k 3 af tfca proqm 
kaa tka et-yactiaa af datatalalaa tka rata 
tkat radioactivity Maid la ralaaaad froa tka 
aaata fata aa a raaalt of aataatial 
raaoaitory fai lara. Laact rata data » i l l f 
oataiaad aa a l l aaata foraa daatlaad far 
aasloaU diaaeaal aack aa kiak-laaal aaata, 
aaaat faal , claaiiaa, laa-laaal aad t i n 
aaataa. Tkaaa aaata fatal a i l l ka 
aitaaalvclr ckaraetarisad ariar ta co»»actt«9 
laaek arpariaaata. laack aalatleaa 
raytaaaatatiaa of f laid ccaditiaaa rtll ba 
aaad aad tfea af(acta af taaaaratara, flo» 
rat ' aad aarfac* altaratica daa t« aaalaaie 
atoraaa a l l l ka iaaaatlfatad. tka nrfaca 
aitaratloa affaet will fea atadlad ky 
aataelava taata aa aiai-eaaiatata la coataet 
>itk rapaaitory rack aad aalatiaa typaa. 
Carraatly kifk-laaal aaatt alaaaaa ara balm 
•tadlad la taa aariag, of ky aaiaa alaaaaa 
dopad ta aaaaetod laadiaft af actiaidaa, aad 
tka otkac aai>« actaal f«l l - la»al aaata 
alaaaaa, Riak-laaal aaata »l»M af laclaar 
Paala Sataieaa eoaaaaltlaia a l l l ka taatad: 

aaea f iaa l daaalaaaaat af Ul lad Baaatal 
•aclaar ac tsaaa aaata alaaaaa, tkaaa aay 
alaa ka atadiad. Tfca afCact af 
aaai t t l f IcaUaa aa laack rata a i l l I 
aloa« aitk tka affact at tfca akaaaca af 
axyaaa ia tka aaslaajc ataraaa aadla. 
(aatal fUK 

Oaly tka abstract is f iaaa. 

sipptr: i ksns , 
UCat- imL: BaSTt BXSrOSU: STOStCS, CPOtOCIC: 
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•raaaaaa. I . t - ! » * . ) , aad B.C. McClaln (Ed.) , 
Oct BUoa Batioaal tafearatcry, Baaltk rkyaica 
aiaiaioa. Oak lidaa. ta . 

Projact Salt VaBlt: 1 feaacaatratlaa of tka 
Dtatoaal af Biak kctlaity Solldiflad aaataa la 
Baaaraxaaad salt Biaaa. 

ORBL-assS (Draft); OBn-cr-to-T-az; B22 
pa. (1971, i p r i l l 

Prajact Salt taait la taa calalaatlaa af a 
raaaarcfc aad aaaalapaaat praaraa aiaad at 
aotablUklaa tka faaaikUity, aafaty. aad 
rackaiaaaa far diapaaiai of klofc-laaal peaar 
raactar aaataa la aataral aalt feraatioaa. 
Tka kackaroaad «ad aarly atadlaa laadiaa to 
tfca axpariaaat ara oatliaad la tka f i r a t faa 
ckaptara. folloaod ky a larao portioa of tka 
raport datailiaa daaeri^loaa of tka 
daaeaattatloa I taa l f . Tackalcal raaalts 
efctaiaad, lacladiaa aa axkaaatlra 
latarpratatloa aad aaalyaia af tkair 
aiaaiflcaaca, ara praaaatad. I t ia coaclaaad 
tkat aoat of tfca aa]or tacfcaical pcoblaaa 
partiaaat ta tka diaaaaai af kiakly 
radioactiaa aaataa ia aalt kaaa fcaaa 
raaolrad. Pcojact Salt Taalt aaecaaafally 
daaoaatratad tka atabil ity af tka aalt aadar 
tfca affacta af kaat aad radiatloa u »all aa 
taa capability of aolatr] alaar atraetaral 
proklaa* ' y ataadard aiaiaa tackalqaas. tka 
data oa aa daforaatlaaal cfcaractarlatica af 
aalt kaao aada i t poaaiela to a'-i»a at a 
aaitakla daalja for a alaa dtoaoaal faci l i ty . 
Tfca coat* of tkia aatkod of diapoaal ia 
a pacta Uy aiaad ckaabara ia kaddad aalt 
dapaaita aaaaa ta ba coaplataly caapatikla 
aitfc coapatitiaa aaclaar paaar aad aaly 
aliaktly aota tkaa parpataal taak ataraaa. 
tack ckac.at kaa kaaa ispat aapaxataly lata 
tka data baaa. (CM) 

Baaaroaa tablaa, arapka, i l laatratioaa, aad 
rafaraacaa ara aiaaa la aack ckaptor. 

fISTt BaBaSBRfBT; BkSTt StOttSt; BkSTtS, SOLID; 
faSTCS, HBIOICIITt; t U T f VlSPOSlt; STOItSt, 
etOLOCIC; ttPOSITOIT; Sttt BtPOSITS; <t»PBTSIC>L 
SVIttTS; laCOBBtaPtTIOIS; fTSPOHl SJTI; OtStCB; 
BIBtS; UMkTtOB tfTtCTS; ttftSBSl STTt 
tfalOaTIOS; TSt tU l PtOPRTIBS; COST tt t tPIT 
IBalTSIS; BHIiS; atUBITIOB; POCK atCltBICS; 
UtOMTOIt STBDItS; PttM STOBIti; 
IBSTICRtBTlTIOl; «»I»»D kBIltSIS; TtBPttkTBBt 
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t t iCTi i STVOZIS ••» n r t n s 

.*aadiaa Oepartaeat of sk*rey, Siaes aad 
sesterces, Caaada-

Tk* aaaagvaeet of Caaeda*s bsclear l u t t t . 
Itoa 2S7:7e-7*. ( l e t * , tares) 

a syaopsis of a stsdy of tke Caaadiaa aaclaac 
?roecae ia presaated. Tk« stsdy baaot its 
recoaaeadatioes oa tk* oac*-tkrea*k faol 
cycle concept typified ay ta> Cisco realtor 
systee. Bastes arisla* ( m i t k i * syst** ara 
irradiated foal *leeeata aid easeoas, l lo*id 
aad solid vastas fxoa reactor *p*ratlo*j aad 
aalataaaac*. oaa of t k * recoaaeadatioBs tke 
revise eroap aad* aaa tkat ao conaccial faol 
nprocessiae; pleat skosld ao approved la 
Casada aat i l satisfactory aetkots of dealis; 
• i u t to aastas aad Baste protect* a n 
dasoaatiatod. Tk* reprocessis* eoald sot 
olialaata tk* loae-tera hazard of pleteaisa 
aad a that aer ia l * * * . Tko problee* iaeolvei 
la stvella* a siealflcaat eaaatity of 
icradiatad foal aad esis* i t ta threaten a 
srpalatioa ear* so laaoasa that sock aa 
occarroaco aas eal i tely. t storaa* bay balaa 
bookod eosld also aat represeat a siasificast 
karat< to tko popalatio*. N a m e , tko 
secsrity of separated pletoslea i s ia doabt 
aad aeaatltles of aack aaterial skoald aot ba 
illeeed ia Caaada. la coatrds to 
esvirosseatal aad kaaltk ia pacts tke eroep 
expected virtsally ao risks. Boe*e »r, a 
coeprekmaie* •tvlroaseetal ispecc aaalyaia 
is seaoaatad. roc disposal tka aroap 
preferred crystallise cocks lika tkoao foes* 
ia tko Fracaabriaa Caaadiat Sfcleld. Tk* 
possibilito* of doop saa disposal reaeire 
closo aatca. Taa arosp cocladod tkat too 
l i t t l a ( laeeci i l sapport at a priority aas 
elvaa to tk* rasoacek aad developeest 
proerae. Bore eork ia tk< acaas of aeoioay, 
aeopkysics, aeockesjlstry, aad aaoinaarisa for 
repository s i taa is ceo,sired. Tk* final 
ckaptoc of ike report espktslsed tkat tk* 
iatacia vast* itaaaeteat tscbslase* vara 
b*ia9 sel l developed ia Catada sad preseated 
l i t t l a kasacd to tk* pablic. (IDT) 

polietiea. The a««d foe storaee faci l i t ies 
dapoads oa Caaada's dociaioa *k**k*r oc aot 
to as* reprocessing of speet favl froa CkBDa 
roactors to extract plitoeiae foe eatickaeat-
Tko I ter astiaataa tkat lac** stores* 
fac i l i t ias a i l l aot b* aaoded aat i l tk* taca 
of tk* ceatary. Tk* l i a ' i policy of 1*72 
«as a prof«r*Bc* foe cac*fally soaitoe*d 
abeve-sroead atacee* tkat eo*ld ba saf* y*t 
aoald alios retr ietabi l i ty . Tk* ckaao* ia 
policy to tesporery aboae-areead koldiaa oitfc 
porsaaaat aadacocoaad stocaoe cooos froa tk* 
assaaptioa tkat tk* a l t iaat* ia 
retcievability, tka above-erooad storaee 
fac i l i t y , is aood oaly as loaa as society 
c*saits raspoasibie aad rospoasia*. sees 
soci*ty kocoaas a problee, b*lo«~7roaad 
b i r ia l s i t *s say k« safer. Tk* Serial 
docisioe -aay b* aa iadicta*at of a society 
tkat coatiaaas to ioaora social sad lo&*~t*ra 
«s*x*y costs. I f altor jatia* ea*rey syst»*s 
i n ased, a* aioht aot raed to bory i prokl** 
tkat coald ka aiaiaixsd ia tk* f<r*t plac*. 
(latt)(OCB| 

aiSTSS, IkDiasCtne; IkSTXS. 4IS«-LE»tL; 
STOlkCS, »*0»I!»OTBD; STOIKI. noiO^lZ; 
ST0R1GZ, T I T H U ; SlstT STCIkSC: aaST* OISRKtL; 
SDCI1L ISFtCTS: rCO»0»ICS; CtOMST; StLT 
orfosiTS; leasoBT tens : puroas; paVLTt: S I T I 
Sn.ICtIf»; »«Bt UPlOCSSSlas; JUCWS, CISM; 
PirronoE: >:B(*ITTS 

<3H> 
Claiboraa, S.C«# Osxoa Cartid* Cocpocatioa, 
(aclrar 3i»lsioa, off ic* ot Msta Tsolttiaa, 3ak 
• id«* , T». 

•ft* 3sitad Statas Proacaa foe tk* safaty 
iss*sss*at of <aolo*ic Diseosal of Coaaaecial 
ial ioactia* (astaa. 

COIP-TT0565; (orkskop os l i s * aaslrsis asd 
Taolojlc sodolliaf, Ptoc**eiaas of a lottskop. 
Upra, I ta ly , Say 23-Jf, t*»7, (IT pp.) .(1477) 

ItroOCK; C O n i l l U R ; tniaO(«t>T: StOlOCT: 
• I I » e 1II1TSIS; ITDtOKXT: kiilOSS *C3IS; 
ctacamsTtt; fofuwnoas; tiPosnotT; 
•tcoaanpiTioas; s u oisposii: nttt a iMseniT; 
• ISTt DtSrOSU.; tkSTC STOIICt: POtt 
tmOCtSSIK; ftSTKS. tlSIOlCTIfC; PLOTOflOR: 
>CTI>I9tS 

Caceatkata, J . . ?t Pablicatioas, Ottava, 
Catario, Caaada. 

Ira Platoas tka kaavsr ta aaclaac *ast« 
Disposal7. 

Sciaacs Toraa » (»> :1S-1». (1»75, oacosbor) 

Tkla actlcl* is a asajactita discs<sloa of 
Itoaic laaray of csaad* Liaitod's IttCl} 
racsat ckaaoa la policy sitk raspoc.* to 
atoraoa of kiak-loaol rsdiosctlr* vatta, aad 
i ts ia i t iat ioa of a Joist iavsatlaatlos ai>k 
tk* Coolofic fst»ay of Canda to scsty salt 
deposits ssd arasitic platoas as possibla 
sitae for loaa-tars, perse****, aadsraroaad 
storaa*. Tko plates*, ebick hmrt boss 
relatively stakl/ 'or ai l l ioes of yoata, kar* 
l i t t l e aiaiad latoraot, see pleatifal 
t l jrsakeet tka Caaadiaa skiald, asd aead to 
be at ad lad fee taalts or cracks tkat al«kt 
a l io* ascaps of aaatas aad •sbsaaaoat 

Tka safe disposal of coaaercial radioactive 
• sates ia deep jeolooic focsatioas ia tk* 
aoal of the latlaaal aaste Teesiaal storage 
((*TS| proaraa. Tki* peoacaa is si lafei for 
tk* O.S. laoray •esaarck aad Deaelopaest 
Idsiaistcatioa (t«D«) ky tk* Office of Casta 
Isolatloo (01 I | , oaloe carbide Corporatioa, 
••clear Oiaisioa. > coapcekeaisa* aafety 
asses-ieat proaraa kas baas establisked akick 
a i l l proceed oa sckedsle coaslsteet vltk tke 
start-ap of tat aaste repositories ia lsta 
1*a*. Safety aaswsaeat kooi-is aitk 
selection of • dispossl s i t * - tkat is, a l l 
oeolofic aad kydroloaic factora aeat iadicate 
loao-tera stabil i ty of tke foraatioa asd 
prospective iaolatlas of vastes froa 
circalatiao gcoosd eaters for kssdreds of 
tkoesaads of years. Tke loaa-ters stability 
•it sack si te eider tkersal loadlaa east tkea 
bo desoastrated by aopbisticatad rock 
aackasics aaslysas. Tkerefore, I t caa be 
espected tkat tk* sltas tkat ace ckosaa e i l l 
effectively Isolate tk* east* for a very loaa 
period of t iee. nosevei, to kelp provide 
BSSsers oa tke ssckasisss aad coaseaevaee* of 
as aalikely breack la tbt lata^tlty at tka 
repository. Oil is spoasorisa a Paste 
Isolstios Safaty trsesssaat Ptooraa (VIS**) 
at tke la t te l te - rael f ic (ortkaest 
Laboratories, Tke overall objective of tkls 
prcatae is aa assesaaest of tk* safety 
associated sitb tke loee-tere 41s post J of 
kifk' level radioactive s ine la a oaoloalc 
foraatioa. Tkia objective e l l l be) ackleved 
by develop!so setk^ls aid aeaentlsa 4sta 
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<JI9> COBT. 
n e c e s s a r y t o c h a r a c t e r i z e the s a f e t y ct 
g e n e r i c g e o l o g i c a l v a s t * d i s p o s a l c o n c e p t s , 
which ar« t o be a p p l i e d i n the a s se s sment of 
s p e c i f i c s i t e s , t t i s expec ted t h a t no one 
p a r t i c u l a r aode l v i l l s u f f i c e . Both 
d e t e r m i n i s t i c a ad p r o b a b i l i s i c approaches 
• i l l be used , and t h e e n t i c e s p e c t c a a of 
phenoaeaa tha t cou ld i n f l u e n c e g e o l o g i c 
i s o l a t i o n w i l l be c o n s i d e r e d , o t h e r 
l o n g - t e r n s a f e t y - r e l a t e d s t a d i * s tha t 
c o a p l e a e n t HISAF . ire ia p r o g r e s s , f o r 
ezample , boreho le p l u g g i n g , s a l t d i s s o l u t i o n 
and s a l t t r a n s p o r t i n v e r t i c a l b o r e h o l e s . A 
r e p o s i t o r y " i l l r e g o i r e l i c e n s i n g by the 3 . 5 . 
Regulatory Commission (BBC), and i t i s 
a n t i c i p a t e d t h a t t h e s a f e t y a s se s sment 
prog ran w i l l p r c v i d e t h e n e c e s s a r y s a f e t y 
a n a l y s i s for t h e r e q u i r e d l i c e n s i n g 
procedures . These requ irements for l i c e n s i n g 
are i a t h e p r o c e s s o f b e i r g formulated by the 
BBC. (Asthl 

SAPETT; SAZABD ABALTSIS; STORAGE, GEOLOGIC; 
BASTE DISPOSAL; BAST'S, RADIOACTIVE; PEFOSIT08T; 
SITS SELECTIOB; GEOLQGT; HTDROtOGT; GEOLOGIC 
rOSHITIOIS; TBE5BAL PBOPERTIIS; BASTES. 
BIGH-LEVEL; BOTE BOLES; SALT C? POSITS; LICEBSIBG; 
RAIIOBUCLIOE RICMTXOB 

<320> 
Cavidson, B . B . , Tennessee V a l l e y A u t h o r i t y , 
K n c i v i l l e , TB. 

Tennessee Va l l ey Author i ty Away-Pron-Reactor 
Spent * o e l Storage S t u d i e s . 

CCBF-790602; P r o c e e d i n g s of the 25 t h Annual 
fleeting of the American Hod ear s o c i e t y , 
A t l a n t a , GA, June 3 - 8 , 1«79 . | l « 7 g , j t t M > 

The Tennessee V a l l e y Authori ty (TVA) has 
i n i t i a t e d a study o f s p e n t f u e l s t o r a g e 
a l t e r n a t i v e s t o cope with t h e l a c k of 
r e p r o c e s s i n g f a c i l i t i e s f e r the f o r s e e a b l e 
f u t u r e . Inputs from a l l l e v e l s of Govern sent 
and t h e genera l p u b l i c are be ing sought in 
the pmbiic p a r t i c i p a t i o n frogram. TVA has 
engaged t h e S c i e n t i s t s ' I r s t i t u t e for P u M i c 
Informat ico to a s s i s t in formulat ing and 
carry ing out t h i s new approach t o p u b l i c 
invo lvement . R e s u l t s of the e v a l u a t i o n of 
a l t e r n a t i v e s a v a i l a b l e t o TVA f o r manageaent 
of spent fue l a f t e r e x i s t i n g o n - s i t e p o o l s 
are f i l l e d should becoae r* ear a - Phase T of 
the s tudy near* comple t ion at a i d - y e a r . I t 
appears tha t petmaner* -.pent f u e l d i s p o s i t i o n 
f a c i l i t i e s cannot be c o n s t r u c t e d on a 
s c h e d u l e which v i l l e l i m i n a t e t h e need for 
avay- from-reae tor e n g i n e e r e d s t o r a g e , t t i s 
t h e r e f o r e b e l i e v e d prudent to h*v# f i r s p lans 
ready to ensure that TVA r e a c t o r s are not 
shut dovn f o r lack of s t o r a g e s ^ a c e . 
(Aoth) (LRR) 

STORAGE, ABOVESRO0BO; POBDS; HOLDIBG P 0 * D S ; 
BITEBTIOB POBDS: SPEBT *"JELS; VASTE STORAGE; 
SOCIAL ASPECTS; BA5TE "-ABKEPEBT; HBCLEAP 
F A C I L I T I E S ; BOCLEA8 POBSR; STOBAGE, IBTEPIP1; 
THEORETICAL STORIES 

<121> 
E n g l i s h , T.D. (Projec t e a n a g a r ) , J e t Propuls ion 
Laboratory , C a l i f o r n i a I n m t i t j t * o f Techr.ology* 
Pasadena, C«, 

An A n a l / i l a of the Back FiH c f the nuc l ear Fuel 

C y c l e with E a p h a s i s ^ High-Leve l l a s t e 
Banagement. Volume 2 -

7-»-5«. Volaee 2 ; 235 pp-lt9"»7. JPL. P u b l i c a t i o n 
l e g u s t 12] 

T h i s volume c o n s i s t s of seven append ices 
which summarize t h e s t a d y s t r a t e g y ased i n 
t i t r e p o r t ; d e s c r i b e t h e EPA, E5DA, and BBC 
programs f o r h i g h - l e v e l r a d i o a c t i v e v a s t e 
n i n a g e a e o t ; summarize major i s s u e s a r i s i n g a t 
n i x n a t i o n a l s e e t i n g s d e a l i n g with 
r a d i o a c t i v e v a s t e management; s u a s a r i z e the 
r e s u l t s o f i n t e r v i e w s wi th f i v e noted 
a u t h o r i t i e s i n the f i e l d ; aad compare t h e 
t r m a s a r a a i c s c o n t e n t of s e v e r a l a l t e r n a t i v e 
LHp * i * l c y c l e s . From t h e r e s u l t s o f t h i s 
r e s e a r c h i t i s f e l t t h a t t. r e s o a r e a s 
d e v o t e d t o h i g h - l e v e l v a s t e management by BRC 
and EPA have been i n a d e g e a t e i n view of t h e 
c r i t i c a l r o l e s t h e s e a g e n c i e s p lay in 
d e v e l o p i n g s t a n d a r d s , c r i t e r i a , and 
r e g u l a t i o n s . The b u d g e t s of t h e s e two 
a g e n c i e s have r e c e n t l y t e e n i n c r e a s e d 
s u b s t a n t i a l l y , but i t i s q u e s t i o n e d vhether 
t h e r e s o u r c e s a v a i l a b l e t o t h e s e a g e n c i e s are 
c o e a e n s a r a t e with t h e i r r e s p o n s i b i l i t i e s . 
There a p p e a r s t o be a l a c k of an adeguate 
p la t form f o r s y s t e m a t i c d i s c u s s i o n o f t h e 
s u f f i c i e n c y o f the s c i e n t i f i c data base for 
g e o l o g i c d i s p o s a l . An important outcome of 
s u c k a d i s c u s s i o n would be the development of 
d e c i s i o n s a s t o v b a t parameters should be 
mon i tored , and for now l o n g , d a r i n g the t e s t 
p h a s e o f a s p e c i f i c r e p e s i t o r y s i t e . In 
a d d i t i o n , t h e i e appears t o be a need f o r 
improved c o o r d i n a t i o n o f the n a t i o n ' s 
h i g h - l e v e l n u c l e a r was te program. *BC i s 
mandated t o l i c e t r r e both commercial and 
m i l i t a r y h i g h - l e v e l v a s t e r e p o s i t o r i e s ; BBC 
h a s not d e c i d e d vhether t o r e q u i r e e i t h e r 
s i t e s e l e c t i o n rev i ew a n d / o r c o n s t r u c t i o n 
l i c e n s e s f o r t h e s e r e p o s i t o r i e s . I t i s f e l t 
t h a t a s sumpt ion of t h e s e r e s p o n s i b i l i t i e s by 
BBC could h a s t e n t h e u l t i m a t e development of 
t h e s e r e p o s i t o r i e s . In t h e area of p i l o t 
r i a n t r e t r i e v a b l e r e p o s i t o r i e s for high- l»-v*l 
v a s t e , BRC p l a n s t o l i c e n s e commercial but 
n o t a i l i t a r y p i l o t p l a n t s . Extending !»SC*s 
l i c e n s i b g a u t h o r i t y t o i n c l u d e a i l i t a r y p i l o t 
p l a n t r e p o s i t o r i e s would e l i a i n a t e t h i s 
i n c o n s i s t e r - j - . A l s o , i t i s f e l t t h a t 
a l t e r n a t i v e f u e l <.ycles shou ld be 
s y s t e m a t i c a l l y s t u d i e d from t h e s t a n d p o i n t of 
r educ ing problems a s s o c i a t e d wi th v a s t e 
d i s p o s a l , p r o l i f e r a t i o n , and s a f e g u a r d s . 
[AutM (t-KK) 

BASTE KABAGEFtEBT; HASTES, RADIOACTIVE; BASTES, 
HIGH-LEVEL; FUEL CTCLES; BASTES, TPAW5GRABIC; 
REACTORS, LIGHT WATER; STRBDABDS, PBDE?AL; 
ECOBCHICS; WASTE DISPOSAL; BAJTE STOPAGP-
STORAGE, GEOLOGIC; LICiBSIBG; DISPOSAL . ,; 
SITE SELECTIOB; REVIEBS; PLABTS, BASTE 
TREATHEB7; BASTE TREATJEBT; REC3*HE*DATI0BS 

<322> 
Hemansfcy, B. 

Nuclear Pover In Sweden. 

faderna Energie 22(«) ; 3 t 3 - 3 » ? ; OLS-78- iao . (1«7*| 

An overview o f the Sved 
a*d i t s d e v e l o p m e n t s ar 
Swmdimb government in 1 
tor 11 n u c l e a r pover pi 
by 1980 and producing « 
p l a n t s were a l r e a d y in 
o f the d e c i s i o n . The d 
commitment t o nuc l ear 

i s h nuc lear program 
< p r e s e n t e d . The 
975 approved a plan 
a n t s to be f u n c t i o n i n g 
£ • * , Five of the 

o p e r a t i o n at the t ime 
e c l s i o n t o M * e such a 
nergr warn a r e s u l t of 
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<322> ro t t . 
riaiag f o s s i l f e e l energy costs and tlM 
deseed ( s i e l e c t r i c a l energy "hick sas 
ansae** at T1 T*e U 1*72. la tke f i f t i e s 
oad early s i x t i e s heevy ester reactors ear* 
being considered, aosever, iaproveeeBt cost 
of eo-50 a i l l l o a Swedish kreaor (str | for the 
act ive core area ceased araaeoaaeat of the 
plea n i tke coBsideratloa of tke l ight-water 
reactor, Boiliag-weter aad presserixed-eater 
reactors are BO* ia ase. Tke goveraaeat plea 
approve* ia 1975 c a l l s for ISO a i l l i o a Skr to 
be speat ea research aad eevelopsent of ae* 
reactors ever tke Bert tkcee years. Safety 
researck i s a l s c beiag done, a f i r e year 
prcgres for stsdyiag tke disposal of 
reaaastes aat other probless associate* aitk 
the f i a a l phase of tke fa«l cyc le eas 
i a s t i t s t e d . the basic approach of t h i s 
progce* i s treateeat aa* disposal OB a 
*oaest ic bas is . ssedea has as adegaate 
saaber of s table geologic foraatioas for 
disposal of high-level rodeastas as* the 
Sae*ish Geological Sarvey i s stadyiaf aaste 
dlsposi'" l» granite rock foraatioas. 
iac ladisg experiBeatal t ex t s a t stadsvik. 
Swedes, ia the years to ccae, expects t o 
extract 300,000 teas of eranlea fros i t s rich 
deposits of low-grade areaiea ores i s shale*, 
la recast years opposit iot by aat iaeclear 
grosps has arose so that to better la ter* tke 
people aboet aaelear energy aa extensive 
caspeigB vas beeaa by tke goverBBeat. (VD*) 

COST a t n r i T H I L T S I S ; ECOIOBICS; EQOI*BEBT: 
rail CTCLES; CE0LOCT; eikllTES; LEelJLiTIOB; 
BIBIEC; lOCltlt POtEE; tEkCTCfS, LIBIT tlTEl; 
tthCTots, BOILISC MTEI; ttactors, PBESSOBIZEO 
BITEs; SirETT; SEILES; OaaEIM: I1STE 
BIBaCEBEIT: BaSTES, II6B-LEVR.; B1STE OISPOSIL; 
t r t X E t s 

<323> 
Bosser, B.L. , c . r . Bolony, and D.C. Radevell, 
Cat Eldge tat ioaal laboratory. Oak Bldge, Tt. 

Caide to fad^oacti** (as te Rasageaent 
l i t era tare . 

OEBL-522e; 3(2 pp.(1977, Octeber) 

This geide kas bees cospiled to serve 
s c i e n t i s t * , engineers, adeiaistrators , 
l e g i s l a t o r s , aad p r i n t s c i t i zeas by 
direct loo tkea to soirees of i s f o m s t i o n oa 
virions aspects of radioactive vast* 
saaagsseat. Eefereaces have beea sel*cr»<1 
froa aboat (000 doeaaeats oa vaste asnageeeai 
coataioed ia the coepsterixed iaforsatioB 
center* ia Oak Bldge, TB. TV»* docseents 
vara se lec ted , exaslaed, indexed, aad 
abstracted batveea 19tt-197* by several 
knovledgeeble indexers, priacipally at the 
• •c lear Safety I n f o r u t i o i Ceater. The 
selected reference* have teea farther iadexed 
and c la s s i f i ed lato 12 categories . These 
categories and the aaaber of docasests 
iacladed aader each are a* f o l l o s s : 
Rsaagesest - Cesar*I, ( 19 ; Treeteeat, 2*5; 
scoriae , 10*; Disposal, 311; Transportation 
asd Handling, 27; alternative, 13; Men-Level 
t a s t e , 125; Intermediate-level taa te , 3d; 
Lov-tevel t a s t e , » } ; rael Baprocesslag, *5; 
T r i t l a t , 3»; aad Bibliographies, 26. The 
bibliographic pact of t h i s aside ex i s t* i s 
coepeterited fo t t ia the health Physics 
Inforsatlon Systea and I s available throsgh 
the Oak Bidg* Xafortatiot Caster Coaplex foe 
searching froa resets t er t ina l s . (leth)(1X2) 

ItSTf MMOMIIT; tlSTE Disposal; tastf STOBI'Vf; 

I1STC TIE1TIEIT: taSTES. B I S I - L E t t l : S i S t E S . 
IBTEIUDlarE-LEtEL; taSTES. LOB-LEVEL; T I I T H a : 
BIKIOCMPBIES: BETIEtS; TtaBSrOBTlrlOt: BBSTE5. 
UDIOICTIVI; rOEL EEPBOCIS2ISS 

<32*> 
Jet Propelsioa Laboratory, California l a s t i t s t e 
of Technology, Pasadeaa, Cl. 
Eescriptioa of the EaviroBeeatal Protectioa 
agency Prograa for Beproceasiag aad Eigb Level 
taste laaegeeeat. 

Jfi. Peblicatioa 77-59; la laa lys i s of the .acft 
End of the aeciear r e e l Cycle ai tk Eaphasis oa 
•leh-Level aaste Raaegeeeat, Vol. 2, English, 
T.D. [Project Baaeeerl, Ippeadix B, |pp. B-1 -
B-«3|, 235 pp.11177, aagast 121 

This appendix describes the preseat states of 
progress and projects eadertakea by the 
Eaviroeaeatal Proteetioa Igescy «itk respect 
to aaclrar fee l reprocessieg ead SLI 
seaegesest . Backgroaad iaforsatios on tke 
igeacy, iaclsdiag i t s overall s U i i o n sad 
badges | s i t b a detailed badge*, aaalysis of 
radiatioa a c t i v i t i e s ) i s provided, also 
iaclade* i s a d i s c s s s io s of the tasks to be 
cospleted ia r l 1977 aad n 197B. The 
aathority of the Eta for radiation protection 
progress i s ispISBeated by the off ice of 
Badiat ioa Progress (0BP> , vhose goal i s to 
s i s i s l z e r i s k , la a cost -ef fect ive Banner, 
free cxpoaare to 1) aaclear eaergy 
eppl ice t ioas , 2) natara lly-oecariag 
radioactive s a t e r i x l s , 3) aedical sad 
occapatioaal ra l l a t ioa , an' a) noalonixiaq 
radiatioa. The pr ior i ty tadio*cti*e sasta 
aaaegeseat tasks of 0BP darisg FT 1977 are to 
1) develop draft enviroaaental cr i ter ia for 
radioactive vast*, 2) prepare a technical 
support docssent for BLB disposal, esd 3) 
coeplete a f inal f ee l cyc le standard. 
rollo*-oa a c t i v i t i e s t e s t a t i v e l r plenned for 
*Y Wit in the area of eaviroaeentsl 
steadards iaclade 1) preparation of *n 
eaviroasentsl standard for BLB disposal, 2) 
coapletioa of a data base tor Bn staadards 
aad Pa recycle staadards, 3) developseat of e 
Technical sepport Doceeaat for Pa aad Th fae l 
cycle stsadarda, and *) pablication of those 
standards. I s the srea of radiation 
protection, the only task pleased for TT. 1977 
i s the proposed peblicatiou of ev .delines for 
Pa cleaa-ap l a s o i l s , ac t iv i t i e s t ea ta t ive ly 
achedaled for M 1978 include: 1) 
publication of final gsidance for Pa in s o i l , 
2) pablicst lon of envirsasental cr i ter ia for 
radioactive aaste c l a s s e s , and 3) publication 
of protective radiation gsides (Pte*s) for 
'ood aad water coataalnated by patticalat* 
re leases . la the erea at eavironaeatai 
Sapact assessaent, in additios to the 
os-goiag Environaeatal Badlatioa iabieat 
Boaitoring systea (RIBS) , othsr a c t i v i t i e s 
plssaed for »T 1477 iaclsda developsent aad 
validation ef a pathvay aodel sad a report on 
the air pathsay eiposere aodel validation. 
la PT 1*7«, o t t plan* t o pshlish tn i n t e t i s 
kydrogeological aodel. Eaviroasentsl Ispaet 
Stateaests rsvlevs ere plained in Tl 1977 for 
th* Oeeeric EIS on vasts ssnagesant, 9«IS on 
alsad oxides, l i s on speat faal storage, aad 
EIS oa the Exxon fe*l reprocessing plants. 
In TT 1«7t, OBP expects to reviev feders! 
a c t i v i t i e s i s tke areas of sa fegnrds , 
ceprocesslag, and spent fael storage. la the 
are* of technology *«***s***t, 0IP plans for 
rr 1977 t o psblish aa asssssnaat of s 
radvaste disposal s i t * i s tbs Bo* fork, aad 
to report oa the tratspcrt of radvaste at 
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<32B> COR. 
Mat Valley, * • • »•«*- I* *» " 7 * > °IP pleas 
t o look at 1| aast* aaaaseaeBt and s i t ing 
i s sees foe decoaalasioaiBe. of radioactive 
t a c i l i t i o a . 2) alto se lect ion aad baaallaa 
aoaitociaa foe ocoaa dtapiag of radeastea, 
aad 31 tke teckaical aaalrsia seeded to 
aaalyxc tke T» faal c r c l a . aatk) (IXB) 

•FCTCLIIC; (istE aiftciMR: aasras, am- inc i . ; 
rcoaoaics; t m i u i n r : eisrr Disposal; r n i 
CICLtS; laSIE STOEtEE: STaIBlB*S, rEDCUL; 
sens; EiTiiaaiEmt Exposal?, i n i n ; aoctxs; 
EiritoiaESTii rafter STITEBEBTS; atotoioeT: 
pilars, aasif T»«Tant; SPEPT reals; Disposal. 
SITE; site t»u.«Tio»; anDiosucLiaz eieainoi; 
SOIL i m s r o t l ; SITE SELBCTIOB; BOKTOaiaG; SEt 
DISP0S1L; TBOBIOB; PLOTO»H»; laDOf; «1STE 
TitaratBT 

<3H> 
Jet propalzioa Laboratory, Callforaia Ias t l ta ta 
of Technology, l u i l a i , CI. 

Description ef tka Energy taieacek and 
Dctelepee*t adeie ls trst ion Tackaologjical Progrea 
fet aadloactiee aasta laaaaoaaat sad 
Beprocessina. 

JFt pablieatioB T7-S9; ID analysis of tka 
Back-End of tka aaclaar fee l Cycle altk Eapkaala 
oa Biek-Leeel fas t* a,aaaaeaevt, f o l . 2 , Esolisk, 
T.D. (Project ! i u « c | , tppeadix c , (pp. C-1 -
C-tf l . 115 rx. (1977, l egas t 12) 

Tke ovarell goal of EBDh'i aasta Beaageaeat 
and reprocessiag operations la t o provide for 
sal* , e f f I c i e s t , ani t lae ly handling tad 
processiag of stoat reactcr faal aad tka fee l 
cycle aastee- To t k l s end EBD» ka* developed 
naeeroas rrograaa aad projects to cxaalac 
tkosa areas datccalaad to kave vnaasvered 
teckaical or regelatory gsest ions . 1 gross 
indication of tko interest la any sebject can 
ba obtalaad throsgk tka eiaaiBatioa of 
budgetary traads. la tba casa of aaete 
aaaageaeBt and reprocesaitg prograaa, fendlBg 
baa iBcraaaad approxlaetely 1001 1B FT 1*77 
BBd »0» 1B f l 147a (projected). Tkls l a la 
ralatloa to tke total EBDI badget laeraasa of 
3M sad lOf respectively. Significant 
funding lacr«as«s occarrae Is tka araas of 
unclear faal cycle sepportive oparatloas (rt 
79-77-79, over 109% par yaar), aasta 
eeaageaeat coaaarclal (?1 76-77, 600*; FT 
77-78, 7i1>, long-tern Mate saasgesent EIDl 
( f t 7»-77, 90*) , sad aaBB9aaaat of serplea 
coBtaBlBBtad f a c i l i t i e s (H 77-70, 97*1 . an 
aaalrs is of tka bedgettry treads la 
eosblastloa e l th tke prograa, project, aad 
task descriptions provides s basis for 
evslaatloa of ElOt'e peogtae d irect ions . 
Tkare appear to be teo significant areas of 
m t i aeBageaeat tkat are not entrantly being 
addressed by El CI. Tke f i r s t i s tke geestiOB 
of tka poss ib i l i ty of not reprocessing tka 
spaat fael rods and eitber storing tkea for 
•B indef inite t iaa , or disposing of tkea (the 
stovavay or tkroaasay al tarnat lvee) . Tka 
specif ic aapecta of the stossaay/tkrovaaay 
optlos tkat aca of groviag concern are tke 
loag-tera etorage, packaging, and final 
disposit ion of tka spent lael rods, Tka 
second area EEDt does not appear to be 
Investigating If aaaagaaert operetlona In tke 
caaa of so pleteataa recycl lng-speci f ica l ly , 
•bat vasts sasegesent operations aosld he 
affected by the inclusion of platoalaa in the 
•aste stress and hoe the potential kaiard and 
tka projected patkaays to Ban aoold be 
affectad. (loth) 

SPEBT rnElS; EISTE t a U t n i T ; «»STE I k l k S l a m ; 
fOEi ciciEs: aisra sToaici; aasta Disposal; 
•LBToaiaa; imaoiaaiTU. atrosna u m i i ; 
UBikTioi aukiDS; axcoaatatiTloas 

<3J*> 
(oazak. S .J . , aai C I . Saacle, a a t t a U e - P a d f i c 
aortkeeat Laboratories, l icklaad, a t . 

Dacoaalsaioaiag of aaclaar ffacilitlas - aa 
kaaotated aiblioarapky. 

(OlEG/d-0131; S2S pp. (ir»a. October) 

Tba parpoae ef tk l s kiHioerapky i s to 
coapila pert iaeat . aaclasslf iad refereacea 
ro la t lae t o tka decoaalaaloalae, iacladlaf 
dacoataaiaatioa aad diapoxal, of aaclaar 
eoalpaeat. aad aaclear far 1 cycle f a c i l i t i e s . 
I t coataias tka r e s a l t s *< a l i t era tare 
raeiae apoaaored by tke * . s . (aclear 
Beaalatocy Coaalsaioa (Bac) to eatabLlsb aa 
iaCataatioa saaxca to aid caaaarckars, 
a c i e a t i s t x , aad eaeiaeers carreatly aaeaead 
l a decoaalasioaiae s tadias . This 
blblioarapky i s iateaded for prlaary asa by 
oreanizatioas ia tkelr rlaaaiaj aad 
iapleaeatatioa ef the esestaal 
decoaaissioBiaa ef taair oaa aaclaar 
f a c i l i t i e s , abstrscta are presented froa 
refareacea froa U.S. l l teratara or froa 
eorld-elde l i t era tare , alone «ltk 
i d e a t i f i c a t i e e aaabars (1. tkreaak 72C.I tkat 
axa croms-referenced to aataoc, report 
aeeber, aad ssbject (keyword) iadexes. I l a o , 
keyaordk fo l l oe aack abstract ia tke teat a* 
a f artker aid to reader appl icabi l i ty to tkat 
spec i f i c refereace. There i s BB alpkabetical 
subject (keyaord) lades , aa alpkabetical l i s t 
of aatkors, aad a report aaaber iadex 
(alphabetized), a l l cross-refareaced to 
biblioerapby ideatif icatioB aaabars. To 
faether f a c i l i t a t e aie at tkia blblioarapky, 
each docaaeat kas baas c laas i f lad ia to one ' : 
• categories: l inino asd Bil l ing (29 
rafareaces); aeactors | HI references) ; 
losreactor Tael Cycle f a c i l i t i e s (»» 
references); tseiroaaeBt/Iiposare 
Fatkrays/Bealth Pkysics/ ladioactiee 
Baiatenance («2 references); Ckeaical, 
Electro- , Bechaaical Decoataaisatioa S e ' i c e s , 
Eaaipseit , aad Bethoda (1*2 refareaces); 
CalcalatloBS/aacostaBiBBtloa 
Cheaiatry/Decontaainatloa Stadlas/tadiatloa 
Daaaaa Stadias (E9 referaBcaa) ; 
Packagiaa/Storeea Sltes/TraasportattoB/fastas 
(71 referaacas); Oealga/racil itatiaa (32 
references); and other Pertisent Literatace 
(2» references), also iacladed Is a glossary 
of decoaaisaloalag taraiaoloay. (latk) (a»T) 

BIBlIOCIaraiES; DECM(ISSI0«II<;; 
OECOtTkRiikTloa; EosxrataT; run, cicits; •ociiaa 
paCILITIES; fElCTOIS; ttTIIfS; BtlllS; BILtllS; 
EifiacfBEmi, Rposoar P»TH»T ; arraoos; 
pkcaaeiae; latispoariTloi; oasis*; bisrosai. 
SITE; BISTt STOataa; ItSTE TtflTIHHT; atSTt 
MateEREBT; atSTES, lOa-LEfft; (1STES, 
•10IO1CTITI; I>S1IS, LIODID; I1STES, C0«BE«CU1; 
•JDI1TI0I B1Z1BDS 

<J27> 
lanneaann, a, 1., B.E. Barker, and •.J. teat. 
International Kotic (aergy agency, yieona, 
asstria. 
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<327> COBT. 
Baeeeeaeat o f a a d i c a c t l v * *n«t*s» 

I m l i of B a c l e a r t a w a r 3 : 1 B - H 5 . ( H 7 « 

Ther* a n s e v e r a l a r e a s o f cmrreat c o a c e r a 
e i t h e r b c t d e r i a e oa o r Eeaardlae r a d i o a c t i v e 
c a s t a u i i a n n t i a t k t a a c l e a r f o a l c y c l * . 
Tbese a r m s kave l o c a l , r t a i o a a l aa4 e l o b a l 
a s p e c t s and r a f a l e * e i t h e r i a a e d i a t e 
a t t o a t i o a o c p tapaxat iom foe f a t a r * 
i a p l i c a t l o a a . l a o a a i n n r e a a i r i s e : 
l a a « * l a t a a t t e n t i o n a r e b e t t e r aaaaoaaaat and 
c o a t c o l e v e r a i l l t a l l i a a a . a s k o r t a o e of 
i r r a d i a t e d f e e l s u n i * ' p n , a a* 
d e c o a a l s s i e a i a e c r i t e r i a . F e e l s t o r a e e 
s k o a l d be r e c o e a i z e d a s a ' l a b i a a l t a m t i v * 
t o c e p r o c e s s i a s fox a t l e a s t t h o nex t decade 
t i l a e i t a b l * s t o r e s * s p a c e l a c o c p o c a t a i i a 
a a c l o a r r e a c t o r f e c i l i t i ' i . E e a e l a t o r y 
b o d i a s a b e a l d a a t a b l U k d a c o o s U s l o n i i ? 
c r i t e r i a afelck t h e a s h o e l d bo t a k e s i a t o 
a c c o a a t d e r i a * t h e p l a a a l v a aad d e s i e e o f a 
a a c l a a c f a c i l i t y , B r a s s i a d l c a t l a * . f a t a c * 
l a p l l c a t i o a s aca r e a o v a l a id c e a f i B e e e a t of 
e a s e o a a c a d i o e a c l i d e s , p a r t i c a l a r l y t e l t i a a 
aad k r y p t o a - 8 5 . Tkaca i s ao> a l s o soaa 
c o s e o c a reaardlBa c a r b o a - i a a h l e b s k o a l d ba 
i a v « s t i « a t * d . P a s s i v i s e ; tka h i a k - l e v e l aad 
a l p h a - b e e r i s * a a s t o d ispe-aa l a s e s t i o s s e e e s 
t o bo oao of t k a o o a t s e r i o s s p r o b l a a s aad 
k i e b e s t p r i o r i t y o b j e c t i v e s f a c i a g tka 
Bac lear i e d a s t r y t o d a y . H a o f s a i t a b l a 
a a o l o a l c for a a t I o n s a p p o s e s t o b« tba o a l y 
t e c h n o l o g y ( k i c k B i l l bo a v a i l a b l e for t k o 
Ber t s * * * r a l d a c a d o s . Tka a l t e r n a t i v e i s 
a a c f a c a s t o c a e e LB eaa.lai .erad f a c i l l t a a ahiek 
l o o s ao t f i n a l l y a n s v e r t l a o a e s t i o s . 
COBseeaeat ly , d e a o a s t r s t l a o tka d i s p o s i t i o n 
of k i e k - l e v e l aad a l p k a - b t a r i a a a a s t a s l a 
s a l t a b l a o t o l o g i c f o r a a t i c a a s k o a l d pcocaod 
a i t k o a t d a l a y . i B t e r n a t i c a a l c o - o p e r a t i o n i s 
tka a s t a b l i s k a a a t aad s s a o f r e g i o n a l c a s t o r s 
r a t k a t tkaa hav ing a p r o l i f e r a t i o n o f l o c a l 
f a c l l l t i o * f o r f a a l t e p r o c e s s i s g s k o a l d 
f a c i l i t a t s s i g n i f i c a n t l y tka a a a a o e e e B t of 
tfca r a a a l t i a o r a d i o a c t i v e a a s t a s . I t a l s o 
c o a l d rodoca tk« h a z a r d s a s s a c i a t a d witk 
baviaa a l a r g e saaber o f aoarcea f o r 
r a d i o a c t i v e r e l e a s e s . Vaclear pover p r o a r a s s 
cab coaa c l o s e r t o a a t a r L t y t k c o s a k 
i n t e r n a t i o n a l c o - o p e r a t l o i in r a s o l v l a g tka 
a a s t a d i s p o s a l a a e s t l o s aad a l n l a l x U g tka 
aasbar o f f a c i l i t i a s i a v o l v e d l a f o a l 
r e p r o c e s s i e s aad r a d i o a c t i v e a a z t * 
e e n e g e i e n t . ( » a t h | 

ttVIEBS; EtSTE SaBtetREET; »»5TI STOMGE; FOEl 
CICLES; •ILLS; T B I I I K S ; OBktltB; 
CKQBBISSIOEIEC; PBCLEM PICIIITIES; G1SES; 
tIDIOBOClIDES; T H T i m ; EETP10B «S; CltBOl I t ; 
PISTES, I IOB- l IVEl ; saSTES, TflSSOItEIC; 1 LP III 
titncLts; IISTI DISPOSU; GEOLOGIC POUMTIOES; 
SIOlaGE, laOttGtOUtD; STOtkGl, GEOLOGIC; 
tfPtOCESSIEG; Bat l tO aBlLTSI!; COST 1EEEPIT 
I l lLTSIS 

<32S> 
L o a e n i c t , T . F . , sad P . B . t s p s o n . Oak t i d f e 
R a t i o n a l l a b o r a t o r y , C k a a i c a l Technology 
D i v i s i o n , Oak f i d g e , T i ; Oak l i d o s R a t i o n a l 
l a b o r a t o r y , l a s t r e s e n t a t l o n and C o a t r o l * 
D i v i s i o n , Oak t i d f * , TB. 

Geology «nd D o s c r i p t l o s o f t b a Lyon* l i s * . 

0RRL-»5S5 ( D r a f t ) ; 0 M l - C f - 7 C - 7 - » 2 j Pro jacc S a l t 
T a a l t : » B a a o a a t r a t l o a el tka D i s p o s a l o f Blab 
a c t i v i t y S o l l d i f i a d f a s t * * i » Ondsrarosad S a l t 
B i n s * , C k . S , (pp. ?. 1 - 5 . 2 3 ) , «22 p p . ( 1 9 7 1 , i p r i l l 

T k i s cbaptar i n t r o d a c o s t a * t y o a s l i a * . tb< 
s i t * s o l a c t a d for tka d a a e a s t r a t i o a 
orpoc iBOBt . a d i s c a s a i o a o f t k * o a o l o o y , 
k i s t o r y . aad a a a o r a l c o a d i t i o f l s a t t k * s i a * 
i s p r * s « a t a d . I t •** c c a c l a d a d t k a t a 
c o a s i d * r a b l a a a o a a t of n p a i r . r o p l a c a a a s t , 
r o B o v a t i o a , aad c l * a a a r »*r« aa*d*d b o f o r * 
i a s t a l l a t i o B of t k * a a p a r i a o a t a l *a*lpa*«. : 
c o a l d baq ia . (CIJI 

? S o t o a , s a p s , s c b a a a t i c d r a a i a f s aad f i a a t o s a t * 
i a c l s d a d . 

•1ST5 UB1EEBEBT; BlSTtS . MOIOaCTIft; BlSTt 
E:SPOStl; STOIBSE, CEOUKIC; lETOSITOIT: S»LT 
DEPOSITS: SEOPBTSTCtl S B i a R S ; BISPOSal SITE: 
DESICB; B I I I S ; r i E U STUDIES: BsSTES, SOLID; 
SEOLOGI 

<1M> 
Baysaa , S . I . , S .B . l a r a a s , • I . I . S a l * , aad » . » . 
S a a f o r d , I t o a i c Ea«c9y o f Caaads, l i a i t a d , 
B k i t a s b a l l E s c l o s r t a s a a r c b Eatabl isbBOBt, 
P i a a a a , B a a l t o b a , Canada; C s t a r i o Bydro, 
T o r o s t o , o a t a r i o , Canada; e a o l o s i c a l s*r**y o f 
Caaada, o t t s a a , O a t a c i o , Csaada . 

Tk* Caaadiaa Prooraa f o r s t o r a o s aad D i s p o s a l o f 
Sp*Bt Foa l and B i q b - L o n l H a t * s . 

COaT-760310; I l E k - S I - 2 0 7 / « 1 ; IECl-55«T; 
BaBa«*a*Bt of t a d l o * c t i * a a a a t a s t r o s tka 
• a c l a a r r a s l C y c l e , P r o c o * d i a « s o f aa I»E» 
S y a p o s i a s . TivBaa, l a s t r i a , Barck 2 2 - 2 ( , 1 « 7 t . 
I n t o r n a t i o B a l k t o s i c En*^ay l a o s c y , f i a a a a , f o l . 
' . IPP- » • - * • > . I W o ) 

Sp«Bt f s a l f r o a Casad iaa r a a c t o r s i s 
p c s s s B t l y a torad a t t k * r * a c t o r z l t a s , i n 
* s t * r f i l l a d b a y s . Boaarar , O a t a r i * Bydro i s 
p l a a a i a a t o bar* a c a s t r a l f a a l a t o r a a * 
f a c i l i t y in o p o x t t l o a by 11B5. 0 s * 
a a t a r - c o o l a d aad t * o a i r - c o o l o d c o n c a p t s a r * 
b s i n g c o » i d * r * d f o r a s * at t b i s f a c i l i t y . 
Oa* o f tk* >j ir-cool*d c c a c a p t s ~ t k « c o n c t a t * 
c a n i s t e r — i s ba lno t * s t * d by k t o a i c E**ray o f 
Canada L i a i t * d , and r * s « l t s t o d a t * ar* 
• B c o a r a a i a a . Botbods f o r d i s p o s a l o f 
k i a k - l * a * l a a s t s s f roa r a p r o e s s s i B o p l a a t s 
a r * b a i s o deve loped a s a* 11. 1 s i a e d c s a i t y 
i n p l s t o a i c e r y s t a l l i n * rock i s f a v o r e d , bat 
s a l t i s a a t rong c a B d i d a t e tat tk* C a o l o g l c a l 
S s r v e y of Casada I s c a r e f a l l y a v a l s a t l a e a l l 
C s a a d i s B s a l t d e p o s i t s . » s a a l l s t s d y l a 
s e r p e B t l n i t a i s a l s o i a p r o e r e s s . • o e o l o a i c 
d i s p o s a l f a c i l i t y i s a s p s c t e d to be a v a i l a b l e 
f o r c o a s i s a i o B i s a asd t e s t a s p l a e a s e a t s by 
1 9 1 5 . fy tk* year 200C i t c o a l l be l i c e s s e d 
t o a c c e p t v a s t e s on a r e a t i n e p r o d a e t i o a 
b a s i a . Tbls t l a l n g i s c s a p e t i b l e v i t k t b e 
r e a a i r e s e a t a of t k e Caaadiaa a a c l e a r 
i a d B s t r y . (kstk) 

BtSTE STOMOf; BtSTt DISPOSIL; SPtBT TO U S ; 
f l S T E S , BICB-lEVIl; C0OHBM; I I T R i k i t ; 
COBCBITES; OTITIBS; B l l l i a ; ItBtOOS 10CIS; 
St lBITES; STOItOt, SIOIOOIC; SkLT 0tPOSITS; 
•tPOSITOIT; S T 0 t t « t , IBOfECBOOID: STBILS; 
COBTsHItS; BlSTt UBlOtBtBT; TI1ISP0ITITI0B; 
BETlMtPlIC tOCKS; B>PS; D K l l I B O ; tOCES; BIBES; 
SITE SELtCTXOI; SE010CI; StOOBD BtTEt; 
r t tCTOIIS; P M B f t l l l l T T ; EtVOSBtt, OCCSPkTIOBIl; 
t l T t l E V i l T l I T I ; DECOBBTSSIOBIBS; EC0B0BICS 

<330> 
BcCartky, O.J. ( E d . ) , t . l . 5ch»o*6* l ( E d . ) , Z.V. 
P o t t e r , I I , ( E d . ) , k . B . F r l a d a t n ITA.), J . O . 
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<JM> COST-
Koore (Ed.) , B.C. Burkholder (Ed. ) , and W. Lutre 
(Ed. ) , PeeasylvaBia Stat* Saiversi ty , aater ia ls 
•eseercb Laboratory. Se ivers i ty Psrk. PR; Saadia 
laboratories , kibeeaereee, BR; a.5. Geological 
servey, 3ealc rack, c«: krgoeae Bational 
Laboratory, nrsjoeae. I I ; Oak Ridge Rational 
Laboratory, Oak Ridge, TB: Offica of Pec leer 
last* Iso lat ion , Battalia ReeorUl I n s t i t e t e , 
Ccleebes, 01; Rean-Beitaer-lBstitet , Berlin, 
C H H I Tedernl Repsblic. 

s c i e n t i f i c Basis foe Beclear l a s t * Raaaeeaeet. 

CCBV-"»81I21; sciaaca Bnderlyiag Radioactive 
Beste Baaageeest. Vol. 1. Proceedings of a 
Syaposlss, Boston. B». Boveater 28-Deceeber 1, 
1S78- Pleaee press . Bee t o r t , BT; SS3 pp. (197*1 

k sysposita of aasta aeaageaeat i s prtseeted. 
Tka eajer topir> of dlscacsion arc s j l i d 
easts focaa, ckerecteri iat ioa of ne- laac 
aasta (ocas, e s i s t i ag eaaegeaeet pleas, 
radvastes la geologic s e t t i n g s , e e . s l l e r g l c a l 
considerations, radioeaclfde treexport ia 
geoaedia, aad eodel l iag aad safety 
nssesssent. tack abstract i s raportad 
separately. (ROVI 

t u n ; »OL0CT; BtnOBBCLIDI BIGBITIOB; SlPTrT; 
BURRO IRaLISIS; BaSTE SIBlCtREBr; 
TfiasroiTiTioi; RottLS; soLinrickTios; 
IRROBILIXITIOS: sasTrS, RICB-LETEL; RkSTES, 
IIDIOICTITI 

vertoa, R.J., Oak Ridge Baticnel Laboratory, 
lealtk »kyslcs Divis loa, Radioactive Ligaid 
Baste Itaaarck aad Developaent Sactiea, Oak 
Ridge, TB. 

Veste Disposal Protleas. 

HSB-2.75: Saaltary Engineering, Proceediags of a 
Ccatereace, Baltiaore, m. » | r i l 1S-16, 195a, 
(pp. 320-329). (195a) 

Tka nnclear energy indestiy i s la a stag* of 
espeasic a aad teckaologicnl developeent for 
pcacatiaa asas . Froa tka viavpoiat of 
radioactive aaatas tk l s eiyaasion and tka 
accospaaying daialopassts aaf b« eipected to 
prasast «a» aad perplexing problaas of 
control aad disposal; and potantial naxards 
of sack greater sagsltede tkan kave baas 
considered in tka past. I a i s period of 
a»passion prasaats tka oprortsnity and tka 
challenge for sanitary engineers to adapt 
tkair apodal knowledge aad experience and to 
eckleve laadarskip ia developiag tko cr i tor ia 
and tka aetkods tkat ara essent ia l for 
satisfactory radioactive tes te disposal. 
(»atk) 

BOEIRL; COBT»I*BtBT; COBTRRIIRTIOB; DISROStL 
S i l t ; EBVIBOPBEET; EVIlOsTIOR; PISSIOB PBODOCTS; 
IIXIIDS; ROBITORIRC; ROCLHR pom; Msrt 
SlSPOStl; BUTE BRERStRtBT; BRSTE t l t l t « I T ; 
PISTES, McioicTirt 

<J12> 
taelaar Safety and tka Envircnseat. 

•asctrck and Develepsent for Endear Powers 
M-31. 

Endear safety raaaarck i t coordinated by tka 

Safety aad Bal iaki l i ty t i rec trre te ; project* 
being carried aat lactate treetaeat stadias 
of taal alaaaat claddlaf, traaaaraaic 
separations, aaclaar traasaataUoa, risk 
aasassaaat (or ataoepketic disparsioa of 
radioaaclidas, aad teckaleees (or coepoendiag 
probabi l i t i es , iaproveeeat o( pressere vassal 
iaspactloa teckaigaes, radiatiaa pkyslcs aad 
iasiaatry stadias , asd eaaalopaaat of a 
aoa-destractive caste draw Pe-eoeitorias 
systea. Work i s coatiaaiaa s a eaaeloaaeat of 
tbe UBftST process (or ceatarsloa of l i«aid 
radaaste to f lasa . f i l e t plant t r i a l t eas 
kaae bees eade to idoatify a ad sola* daaiaa 
reeaireaeats (or feed aad e ( ( fas traataaat. 
Class s t a b i l i t y aas beea tested by dasiof 
aitb 8000 year-ee,ei*eleats of alpha radiatioa 
e i tbost v i s i b l e e f f e c t . Leaebiaa t e s t s ara 
in aroexess. k f e a s i b i l i t y stady i s keiaa 
carried oet (or disposal of a i t r i f i e t 
radaaste ia to bard rock foraat iaas , and a 
tastat iae f i e ld stady s i t e ia aoatbwest 
Scotland has been se l ec ted . 1 aea researck 
proeraa aitb taratoa sscport coaceras tke 
resaspensie* of keaey natal a i i l t paxt ic les 
*» a fanctios of aiadspeet s o i l aoistare , 
s o i l type, t e i t a r e , and 4e.. ie of veeatatioa. 
1 second project a i l l daterk ae tke factors 
c o s t r o l l i s f t r i t i a t e d eater taper later act ioa 
eitk aataral sarfaces. s o i l cores aad 
eaoatatioa axe baiaa col lected tkroaekoat tke 
01 oa a 100 X 100 ks arid aad aaalysed (or 
transsraaics aad Cs 137; saasared Cs 
deposition over tke l a s t i l years a i l l be 
related to a re fere ace copalatioa aad seed to 
assess (s tare trends. (LIII 

SkrtTT; BtaCTOIS; COOLePTS; POtLOTIOB, k i t ; 
AtSS; SBSTES, tlQOTB; IBiCHHJ; STOIkEt, 
TE310CIC: TOLBBt BID0CTI0P; CUBDIBC; PBtl 
f t n i t a T S ; T t l l S 0 » a i C S ; S C H I i n O I PtOCtSStS; 
n i t S g O T l T I O f ; I I I T I 0 B ; SOILS; COatS; CESIBS; 
TOlITCkliC; PLOTOBIOB 

<3J1> 
Piat t , * . « . , B a t t a l l c P a c i f i c lertkaest 
Laboratories, Mckland, • » . 

aaclaar Baste Bnnaeenent aad Transportation 
gearterly froaress Beport, kpril Tkroaok dene 
1»T«. 

BSax-212«; a* pp. ( W « , October) 

Tkis docasent i s ose of a ser i e s of tecksieal 
prooress re porta designed to report on 
coneerical radioactive easts aaeasesent 
profraas at Battalia Pacif ic Portkvest 
Laboratories, troaraas covarod snder tk i s 
report are i l t eraat ive Baste Banaaeeeat 
Sytteaa; Decoataaiaatioa and Dsaaificatioa of 
Ckop-Leack Claddinf tes idses ; Disposition (D 
and D) of tetired Contaainatad Pac i l i t i e s s t 
Bedford; Transportation Safety Stadies; 
Transport Problaas, lvTa-2000; Safety and 
Ecoaoaic Stndy of Special Trains; and 
Developcant of Rlgk-Leval Baste Skipping Cask 
BodeIs. Tke Alternative Baste Banngenent 
Systeas, Disposition of Patired Coatasinatod 
f a c i l i t i e s at Baaford, and Devolopaeat of 
Rlgk-Laval Baste skippltg Cask Bedels 
Prograas kave been abstracted separately. 
(U») 

BkSTt ItBtStBIaT; DtCOBTMIBaTIOSS 
DtCOBRISSIOBIBI; CUDBIBa; BtSIDQIS; 
TBkBSPOaTkTIOB; SkflTT; ICCB0BICS; 
TtkBSPOBTItTIOB, M i l ; CHI I; DM I SB; BODIIS; 
BiSTtS, »»DI0»CTI»I; OSTIf, BI3B-Uf(L; ftSTtS, 
SOLID; BkDIOBSCLIDt BI6»»T»B; BISTt TBUTRtBT: 
SITE SfLICTIOB; BETR0DS; SCCIIL kSPBCTS; 
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<333> COtT. 
•teosctiTiitiot: t i D i m c u . stntus: m i l 
stnits: i t icutott srmts 

<3J»> 
(axes. • • • - . S.J. l u t a c t , I . t . Skaffar. L . l . 
• i l l , art I . e . Baart. Sasdia laaoratoriaa, 
llcaajaaraoa, as. 

Cooloalcal Ckacactarixatioa tapac*. Bast* 
Isalatiaa al lot riaat (BI»»| Si t * . SoatBaastorB 
(•a Basics. 

SilB-7g>159«; ( la pp.(1971, ucoaborl 

Tka Caoloslcal Charactaritatlaa Mpoct for 
tho ai>V stta praaaats, ia oaa docaaoat, a 
coapllatioa of ssolofic isfsnatioa atsi labU 
ta ksssst. 1971, able* ia jadgod to b« 
caloaaat to stadias for tka an. Ckaptars 
describa rugioaal aaologr. alto aaoloay, 
aalsaalosi, BYdcoIogf, atcckaaistry, 
rasosreas, special stadias of l i t * cssositorr 
cocks, sad coatisaiBg stadias. Tka ckaptora 
oa r*fioaal aad alto gaoleiT, soissolosT, 
krdrolegf, faocaaaiatcf, sad asocial stadias 
ka*a baoa abstracts* saaarataly. Chapter 8 
dlscssses taa aaeaats aaa tapes of sesosreas 
l ikely t c «cc«c aoac tka I I W aita ratter 
tbas taeir prasaat acoaoaic salae. Fotaak 
aad f laid BTdrocarboas ar« tka oalr tao 
resosress tkoegkt to bo ecososicallr 
aiealflceBt ia taa acoa. Callcha, sa l t , aad 
grpsss aca also pretest, tat tka abaataaca of 
tbasa aiaorals tfcioagboat tka raelOB aakaa 
tko affact of load sitbdressl foe tka IIPP oa 
tkoir eiploitatioa aiaiaal . 1 aaafcoc of 
geological ckaracterisstica stsdies t a n sot 
fat coaa to coaptation, oc ia soaa C I I I I , 
kaw aot begaa. la regioaal geology, atedies 
of paleoclieeta, gaaeorpkcleey, aicrofossils, 
aad age-detiag ata plaaaed to provide a 
kiatocT cf paat eliaata c t u g n aad to kalp 
aaaaaa tka off- •ste of fataca ckaBges, 
Tactoaic stsdiej , iacladicg reeoto seaslag 
aad fiald stadias, and Mis sic sositoriag of 
stroctaral faataras i d j a c a t to tka Dalaaaca 
Baaia s i l l caatisaa. Costieaisg stadias of 
aita geology iaclada geolcgic eappiag aad 
klgk-resolstloa aeroaagaetic serteya. 
•ydrologlc atadias a i l l ccatiaee to eipaed 
tka area aroead tka si ta for (kick tka 
groeedaater bekarlot is cUcecterixed. 
COatiaaiag atadioa la geockeeistry ara 
dasigaed to saacort otkor isatstisatioa* 
(sack as tka asasiaatioa af diss«lstloa 
prodacts), proside dotsllad char, sterixatioa 
of geologic aaterlsls to ta asad ia la-sits 
sad laboratory aiperlaeatil progress (sack aa 
iiata-reck iataiactloast aal to coatribsta 
toaards SBderstssdlag of tka aatara of ockoaa 
(reraiaa) otsyoiites i s geaaral. lo 
coatiaalaaj stadias af fescsrcea ara pleased. 

t iteaels* data sea sipplied ia tka fora of saps, 
tablaa aad grspks at tka sad of aack cksptsr • • ' 
ia appeadices i t tka aad of tko raport. 

CfOLOOT; MBB0100T; l « l DCtltnlUTIOl; 
TICTOIICSi IIMI0100T; BOTsSI; CMCIMIstlT; 
• ISTt-tOCK I fT t l lC l IOI ! ; (THOtniS; llttf 
rma i rm; «nt tvitaiTioc. t t m t s ; stottac, 
SIOWSIC: iirosiToiT; MI tnotits-, t i n t 
CISfOSIt; l l S t i fTOIlIf i 1»S« • • •St l f l iT 

<33S> 
•ocksall laafocd opacatioaa, licklaad. a t . 

asckaall laaford oaaratioas oaartaclf lasort. 
trocass Tacaaoloff aad Vrocass Datalopaaat. Jaly 
n~n tkroaak Softoabor 1971. 

*J IO -U -T> .3 D; 1«« pp. (1977, •oaaaaarl 

t U f asartorlr roport ia coaposod of 
saaaasiaa of tockalcal protraaa as aasioas 
iaaastiaatioas carriod cat at laaford aadac 
Oaaactaaat. of taocai aoaaasraaip. Thaaa 
iasaatiaatiaaa cotar sack arsaa as aasta 
aaaaaaaaat acaaaarciall , soaaratioas, 
prodactioa. aal scrap racoaorj, carraat aasta 
aaiaoaaaat (dafaasa), aaato coacaatratloa, 
loaf-tora aaaaaaaaat of Mwmam aasta, 
laaa-tara aaaaaaaaat of coataalaatad soils 
aad sadiaaats, aoviroaaaatal iapact 
tackaolofT, aaalft ical aatboda tackaaioor 
danlopaaat. aad oaairoaaootal cackaoloay. 
aadac taa •ajtloaal last* tacaiaal stacaoa 
Prooraa rasaarck is baiaa coadactod isaolaiaa 
aaoloalc aasvlaf aad aocckaalcal aaalrals of 
basalts ia tka aaatara tataaaa ildajo aad 
Tskiaa aidos-lattlasaaka 111U acaas, coco 
dcUUsf aad krdrolof i c stadias, aad 
•asta-basalt coaamtibllltT stadias, k raport 
aas coaplatod ilscassiaa aspacts to bo 
cossiaarad is tka dasifs of a capository ia 
tka Pasco Basis, lasts fractioaatioa stsdios 
to iaprotc Sr ««4 Ca cocatocT aad 
parificatioo pescoaa parforsaaca, aasta 
coacaatratioa aad oacapialstioa tockaology 
daaslopsaat, aad casta crocossias, storaaa, 
aad catriaasl stadias ara asoao tko aroas 
raportad oa. ( H I ) 

MSH U l k e i i n T ; USllTS: l K i r S I U T t O I ; TOUIE 
ICMCnO*; SILTS; SUDCtS: S R I Sl l fCUUICE; 
•1STI STOtlCI; I l l t S ; TIUCIIS; t R I I I T k l l U T T ; 
SlItLIIG; HJTI DI5POSU; UTItOllCITl l I l l lCTS; 
SCDHIITS: IIDBO10CT; laOICIOCLIDt RICItTIOl; 
aooio I I T I I ; i iosnut; SKILOCT; sttsioioci; 
• U 1 I I 1I1LTSIS; I K t H I U O ; tQOintBT; r i l lO 
STOBHS; UIOIITOIT ST0DII3; (IDtOlVCLIMS 

<»6> 
Staisdlar, I . J . , l . kdar, ! . « . (ar ls t ta . J.t. 
tsta i , C.L aaas, e.J. loraataia, T.f. Casaoa, 
l . l . costara, I .F . riyaa, T.J. eardis«, L.J. 
Jsrdiso, I . iraopalt, ».J. Halloa, t . l . Looaard, 
l .J . saefcaa, J . I . saisaakaldsr, K.I. ly los , l . l . 
•alto, l . l . saasdars, l . l . Saafaldt, I . e . Salts, 
«.». Slcsak, L . t . Troaotroa, S. loglar, ».». 
Xiaglar, B.s. lobatar, tad L. Bsrris, Iraoaas 
•stiaaal Lafcoratorf, Ckasicsl fagiaaoriag 
Dlri i lsa, irsonsa, XL. 

Oaalcal laglaoariag Dltisigg Paal ctcla 
Prooraas Iroarass tapoct, Jaaaaryiarck 1971, 

» L - 7 t . « | ; 2*3 pp. (1979, Ipr i l ) 

faal CTCU stadias caportad for tkia poLlod 
itclsds stadias of advaacad solrost 
axtractloa tockaiojaas f ocassod os tks 
daaalopssat of csatrifasal eoatactors for asa 
i t rsrox procasfss. i lalatsra sla«la-st«as 
aid siakt-staaa eostrif Sfal coitaetors ara 
balaa aaployad la stadias of coatsetor 
sattexsaaca a»8 tka Xiaatics of aitrsctioa. 
l 9-ca-lD eoatrlfsgal caatactor kss boos 
cosplatsd, aad fabrlcatioi draslass ass boiag 
aropsrad foe a plaat-acali eoatraetox. la 
otkor serk, tricaprrlaatkrl'aaaoalaa a l t rata 
aid i i -a-*»r s-isrlpkosckoasto aca bals« 
STaliatad is oitcsctasta i i tka Tborss 
srocaMS. Is otbtr i ans t ias t lo i , l i tsrstaro 
os tka dlspacsios of llosids kr aiplosloas is 
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<3M> COtT. 
kola* r o t i * * * * to *«r*lop • ayataaatlc aa* 
c o W n i t bali; of kaoaladaa as a m i l (or 
c**list.lc aoaxca tars* f o i accideata 1B faal 
n r n c a n i i t plaats. 1 pun—« aa* *e*alapad 
foe extcactla* TIP * * * ra** t lo* protects troa 
T**-t*2C03 i c n b solatloa a H i e tk* u U i i l u 
raonla aitk tk* ra f f iaa t * . I * tke proexse aa 
pyrocaoaical aat *ry procaseia* of aaclaac 
fee l , tke l l teratar* ia k«ie« r *s i * * * * foe 
acceptable aatarlala foe atstalsseat Teasel*: 
d«cUddle« eatkod* ar* keU*. aTalaeta*; salt 
traaapoct proceeses tea kcie« a taUoi ; a 
caedidate f lo* tfceet (based Ofoa taa bo* 
Uaaiaaa ryreoetalleEflcs.1 process! tot 
ropcecossiss speat araalae aotal feel ass 
prepare*; aork aaa beam a* taa aao of aoltaa 
salts fox rspxacessiaf ect ie l * * oxioas; aaa 
taa repcocessiaf of (Tk,e)02 so i l * aslettoa 
la a t c l - l i c l *al~ coatalsiaf Tkcia as* 
tkoxlts cklps aas stadia*, see* oa taa 
escapsslatioa of solidified raiioaetiaa asste 
la a aatal satrix lactates stedy of ( I I 
ckealcal latacactioas aatafoa siselate* aaata 
focas >a4 aetxix setals; Oi *k* laeck rataa 
of alaalataf •acepaalst** aasta facas; aa* 
(31 tka eocroslsa of caedidat* eatrix aotala 
aa* caalstor aatarlals la prise aalstioas. 
fork to oatabllaa cr i ter ia far tke kaadllae 
of aasta daddiaa kails I s caetiaela*. Tk« 
traaspcrt rropartlas of aaclaar aasts la 
eaoloalc sedia ara beiao, stadia* to ostlssta 
lsackiaa of radloeeclidas fcoa iaap 
repositories by axoesdaatax. taa alfratloa 
properties of sater, iodiae, aa* coslsa la a 
eelaaa of kaeliaite aara also stadia*. Tka 
lattat tao stadias ara abstract**1 separately. 
Iketk) r u t ) 

• ISTt T IHTI f lT : IUTK ftOCt'SIBB; T H I t l 
faccess; roi: ctciis; i m i c n o i ; irnooi; pmx 
flOCtSS; tCCIStrtS; XIPLOSIOaS: I1XUD alaiTSIS; 
r i m s , vasti Tititaea:; n c u n t i c , comims; 
COrtltaStlT; St ITS; tCTIIIDES; l l l l 
ainocissxic; EXCIPJOIITIOI; aasns. 
• IDtOaCTItf; lUC I I IS ; COtiOSIOl; llDIObHCLIM 
• I C M T I O I ; s iot iet , sioioexc; lasrt srotiet; 
• a n t Disposal; n i i i n m ; I C B I W ; ctsxn 

<J37> 
$ t r « t , C.P., ooi»«r«iti of riaaasota, 
aiauapolis, •>-

tadisactl?* taatas. 

Joaraal o( aa tar fellatios Ccatrol federation 
»1(t ) ; .an-1513. ( I IWj 

1 ra»i«« af tka l itaratara oa radloectite 
Tastes is peasant ad. Data coacereia* sosrcei 
•sd aaosata of radloecti*« aastos ara alaes 
aloaa ultk predictions of fatara aast* 
Tolaate, i t » t * traataaat procedures 
dlscasaad iaclada adsorption oc chaaisorption 
of redioectlfe ions asisa a aistara of copper 
farrocyaaide aad barisa carbonate, aad 
kydroxidos of iraa, t i taaias, aad eeaaatase; 
sarfaetaats sack as sodlaa dodaeyl baaxaaa 
aad aodiss dodecyl aalfstt; aaaaoratloa 
procedtr**-. aad traasastatlo* of loa«-li?ad 
radioaaelldas. saaaral aatioda of aasta 
•toraa* ara aaatioaod lacladiaa storiaa 
kl«fc-la<ol aastas as aa aoaaoss solatloa, a 
aalatlaosa aatorial . aad a (a l t eaka. 
flratloa aatbodi aro ravlawad aloaf altk 
aroaad disposal la salt dcaas aad disposal i» 
tka ocaaa. (JTI) 

aasTts, aiDXoactiTf; tasTi owposat; lastt 
T f ta tmi ; aosotrrxoi; triPO»»Tio»; 
t»a«l«OT»IIO»i latll $TO«»0I; ItTItlS; llVtIS; 

lumi i i ; luioaaumt; nam ui; nunis : 
a i l l T B ; U I B ; ItTItOmlT; IUHT9I; (Of 
n a i M ; tcaan i i t s . aDsitxc; itaastrosT; sai>x 
MPOSITS: saw pons: sro*aci. craoarc; sta 
•isrosai 

Sttaak, c > . . Baiisrslty of Uaaasota. 
a.taaaapolls, I I . 

ladiaactlT. aastss. 

Jeaxaal of aator tollaUoa Coatrol padatmtlaa 
Mft|;111fr. i i23. (1*72, Jaaa| 

a book sa a l l assarts of radioactiT* 
aas pakliskad ay lodlar aa* farakoa. 1 
syaoosiu sa tka doaalaraaats ia tka 
aaaafaaaat of laa- aad iatarsadlata-Iisaal 
radaastas aas kol* is rraacs. Toaiea caaara* 
iaclsfta* ataadards foe tko caatrol af 
afaaaats, aaclaar foaat as aa oaarai aoarca, 
affloaat coatral aa* aoaitariaa, 
coaslaaxatioas affoctlsf staaa posar ststioa 
s i t * saloctioa, aa* kasstit-ciak assassaaats. 
tk* Trassactlsas of tka loaricaa faclosr 
Society l a d s * * * ssssarias of S*1 paaacs aa* 
aaoat 2M coforaaccs to pakllsfcad 11 to ratar* 
aa* raporta prodaco* ky tk* Oak aidaa 
•atloaal lakocatorf aar* l is ts* . Upcoasd 
procassos oa asiaa; actlsata* cackoa ia a 
c lar i f la r - coatactor iacraasad 
dacoataalaatloa factors, otkar procassas 
aaploylsf pracipitstloa, asaporatloa, as* lea 
azckaa«a aara discassad. I t aas faas* tkat a 
tse-stap pracass of eaaoalatiaa aitk tka ssa* 
coasaastloa of ixos salfato iacraasa* 
Aacoataalaatloa of radaasta attar ky 12 to 
20-fold aa* 2 ta 5-fold aitk raspoct to alpka 
aa* kata ae t i r l t i as , raspactiaoly. 
Coasldaratloa mta fiaaa to a book aa t k * 
tkaocy of frotk f lotatiea of colloids ss 
carriars of ra*ioactita siccoeoapoaaato aa* 
tka procassas aad flotatioa aatkods. solvaat 
oztractioa aas asa* to rrocass ircsdiatad 
aaclaar taals for fa I t7 as a aistara of 
laatkaaldas. Ioa asckasfa ky aataral as* 
syatkatic aatarials aaa aaatioaad. Tko clay 
aisorals aara fraa «kita Oak lot* bad sad tk* 
ayatfcotic aataiials aitk soes pmalsa wf 
pkyll i t ic ail icata a i ta raU . risatioa ay 
calcialas as* solKif icatios ia polyatkylaaa 
or aspkalt assa discassad. sraaal atr ia l ky 
kydraalic fractarlaa aaa foaad to kato ss 
sifsif lcaat prasast ar fatsrs kasard to tka 
pafelic or tka aariroaaast. lloaid tastos 
aaro placad is a d**p aadoraraaa* cklaaay aa* 
alloao* to aal f -boi l . Tk* rock rofraso, 
trappiaa tka radioactirity ia aa iaaslabla 
rock a a t r i i . far la l t> salt dapoaits i s 
boloa fattksr rassaxekad. Is raCaaata 
coacoatratioas aar* rap ar tad ia miaa, saaa 
tkoafk I 1 )1 , I f 203, aad aa 1M aara 
disposad of ia tka saaars. los-laaal Co (0 
kas baas datoctad la localixad araas of 
karbor battoa sadlsoat srosad a fa* plat* at 
oparatlaa basss aad skiayards saraiclaa 
TSSS*1S oror a paxioi of a*«srai y*ar*. tk* 
psyckoloaical iapact oa saa disposal ass 
azaals**. Stadias OS too aptaka ky oxsssisss 
of radaaataa asdar cart aat susd*c«s, 
aaidaliaas, as* oparatlaaal aiparlatea 
indicated tkat aad pessikl* bioloaietl 
offoets seal* ba aaootactabl*. (WOT) 

acTXTaTfo cutos; »tr«» rarrxcus; tstttir; atta 
ra t t lC lH i a o t l l l ; CltCHItXOi; C<WT»<IIITjD«i 
otcotrarfiiTioa; »T»pniaiiof; twccoutioa; 
•axait aaaifsxs; IOI K I O I H I ; pttcxpfTtTioa, 
ciiixcaL; stoiaai, atotoeic: tasri oxsrosat: 
aasTi itaioaatn; tastf stoaaot; lastt 



• s a i m i straits i n tntsss 

<iN> 

o n > o n . 
t i u r a n t : •isrcs, t u r n s ; • t s n r stojoacrit i ; 
i t n n s 

<u*> 
streak. C.f . . ssissrsity of B m w u , 
Bisseapelia. at. 

Pskllc Bssltk Ispllcatioas of M i o t c t l n M M * 
I l l M M . 
M t U selltk Ocsaairatiaa rsUicatios, O w n , 
SaitxerUai; i l pp-|W»» 

th« r " " " seisse is a— >i»«i to previse 
asslstaece foe keeltk ( ( t k a is l i t i m of 
rs4Utiea o t t l l i M U M . tipfcssis is placed 
sa tea kesltk officer ioastifrlas tke 
« | < n n satkesys tkat «r« ass*, iapostsat to 
tke eiosiateo ef i i n i . to U U «a< saates 
are ckacsctsrised, as sa i l as asanas, sal 
callactiaa, castas. sad) tackaissas of 
disposal a n slices sad, las Mates asst 
l ikely ssceesterei s i l l as case* calaasal 
la ta tea eat tresses t sickest fsrtbsr 
posalkllitias ef csstrol- These tack ai fees 
sf seaaeeaeet are arsilakle, tksy aca: 
•caatastcsts aa< castais*, •ai lats ss« 
disperse-, aai •eelsy ar t decay". Taeee 
astasia are seed espasdlsa asoa taa level of 
sasta »»a to a saall eeerss taa essicosseat. 
TVs settees af rsdsestes lasts sitk aca 
s ia is i saa ceatiase ta *.ke asset feel aai 
eesiftal staee. Sack sosicas ssj kase 
petkasys tkat aca i i rsct Utarsal , lsdirect 
latereal , u « esteraal. I f as letell leest 
apscsissl of setstbls karacis is to ba asta, 
ssfficiast saeples is tares af sssaacs sad 
trass cast ka asia. Tfcis s i l l asakla tka 
ideatificatiea of specific tedtoescllde*. 
stakls ckaaical asbstsaces, i M ?»kec 
lapottaet ceastitaeats. Samples takas eay ba 
af l l f s i e , seseoss, at so j . i facas. ac s 
cssblastioa of tka tars*, maples scs 
provided ef specific castas sea tecksifsss of 
disposal of l i f s ia saa •cssspaeric eisckerse. 
SesaHlly, • sscveillaBce proacss of aa 
astakliehssat calsssiss. r*4isascll4as skosls 
isclsds specific tsetoplc asslysis fac 
dstocsisiss rsdloeecllee levels. »kas 
trsssportlaa caeloectlvo attscisla, 
eaaalsacatias •koala ka fisss ta avoidiae 
popeUtioe costers, tap*) 

k eaaecel ssssscy of sssta prodsctlos, disposal, 
aai paalic kasltk ispliestioss is ptsseatsd. 

a i m r i t n c M s ; a m m r x e i t s ; M i r - u r a . 
f iotooici i : tott ataon; a r a n t ; C O I M I I S T I T ; 
COmalIlTIO»; CBXIICll PiTBUt; CtOPSt 
tirrasxof; axut ioa; Pisrosai srr t ; oon 
c c m n t i t i : w s i t» t t ; ICOLOST; fCosTtnas, 
acottxc: icesTSTMS. f t m s T t x t t ; tmsoaatfT; 
t i m o a s i n i i u t o s n t m m i i ts tauxts; 
BsttWXO*, M H i i «k«SS; ssttlOCT; S1M*> l»Tt l ; 
BTBBOUMT; lacxaiamo*; iMfsTio*: t a u n n o s ; 
i u tscsitst; itscaxae; LIVISTOCK; u s ; aaixaaa 
rnaxssxnf coaetmiTtot; a m * ; anas; socitaa 
r i c i L i n i d Benua aatnxaw; roiivTios, txas 
re iUT io i , soi l ; r o u m o a , utm font; 
f io t iT io i nrtctf. • ta i i t ioa a i u t t s ; mt-urt. 
•saiotoaxciis iisxas; m i t t t fuoa t f , TOIXCXTTI 
tastt aaitatsstTi u s t t s , w»-i i»«i . ! I H T B , 
t i i x o i c r i t i ; t i s t i s , SOUD; tttakktss, 
i«rtt»*txo«at; sTiataaM, raataat 

<3S0> 
».S- aassctasat af casrsT. Offies of taclasr 
Sssta lsaaa>aaat. Ssskisftcs, DC. 

Sawicaasaatsl ssa otfcac Ivalastioss ef 
Utecastises fac toss-TSca sssasaaaat of Stocaa 
Itsko aatiossl Kssiaaatlas laaocstocy 
Tcsssscssic taata. 

•ot/IT-aOil; s«a pa.{147*. PskcascTl 

Tka ak)acti«o af tka s t a l j i s ta pcasiie 
sreliaiaacT asalsatiaas of altaraatisss fee 
lass-tors aaaeeeaset af tcaasscssie-
costssisstaa (TO) aasta stacsa st tka 
•aeieactlse assta aaaafeasst Cesplaz (Isac) 
st tka lisko sstioaal CSflaaaciss 
Laboratory ( l i r i i - Tka stasf asss sot 
ssalaata slterastisss far ksrlei t ta ssste st 
i s n . I sajac soctioa af tka aatiossl 
isssstorj a : stored <af aaas Tl» sasta i s 
pcaseatlj locstaa at tka laac. Ike I t s sssts 
salaaa as af Secesksr 3 t . 1«TI. is 
BBscasiaatalr 1^00,000 cs f t la cstcissabla 
sksaaarssaa stocaf*. ssd J.aao.aot a f t U 
sksllOB-lsae kacial. Tksss salaaas captasest 
sppcoziaatelT TSB saa 201. caapsctisal,. ef 
tka total keesrtaast of laeCfT isssstacr. 
kaaitiaaal TIO sssta ia caatiasaUr plscsa 
isto stories st tee aaac a fsaaral 
reaeaitocy i s tafaicei to a l lat iats tke seed 
fee szpaadlse tke BSac ct estshllsfciss 
saotkac ssste lacsties st x>tt. tkesa 
possibilities see aseceasee sitk cesaact te 
tfce asai laki l i t r of s feaocal repository: 1) 
s federal repository s i l l ba assilsbls Is 
IMS; 2| • federal repository s i l l be 
STSilable est s i l l ba aslsyed by 20 yc; asd 
3) s federal repository s i l l set be 
sssilabla. Tks stsdy sass esistiss data ss 
sel l aa data (cos oseoias projects, so 
sssscissstsl stadias or otker efforts sere 
asee to dssolop baaic aciaatit ic data. Tka 
isferastios al»«s is tks eocsssst isclsdsss 
1) tks scssest SBsiroBssst of tke I»IL sad 
tka Mac, 21 tks laac a at i t a opscstless, 31 
tke osvicosaeatal effects frss estreat 
opecatieas. «| tke affects of estreat 
oaecstloss os sorters sad tke psbiic, sad 5) 
tks pceeioes ec estreat stadias of Tta saata 
sasaeaeest. Tka losa-tsrs Bsssssasst 
sltarsatifes acs desctlred is sectioss a. 0, 
tad M. Sectioa 12 ast l i lss tka 
easicosaastsl affects sails Sectioa 13 
ssslaatas tka skact- asd loas'tacs risks for 
taa sltscastisss. fasards ta operatise 
pscsoaasl sco addressed la Soetios 1 * . asd 
Sectlos I f esaalaea tka costs ef 
• l tstsstlras. Isplsssststios rsfslressBts, 
lsclsdiss lsad scfaisitios sad ess, ascssssry 
eoBpllsscs docsssats, teeksictl laralopsest 
stsdlaa sad cassicsd sssicesaestsl asd ssfsty 
stsdlss srs aires is Sectioa 1* . Sectlos 17 
la a ssauty cossaxisoa st a l l a l tataet i te* 
•tsdlad. Poacteea sectloss sscs sbstracted 
aepacatelr foe tke data kase. ( I i r ) 

M s r u , ttiasaaaaxc; S I S T I stosiat; i ipositoif : 
truaiTXoai t i s r i a ts ie inpr : a r rn tT i t lL iT i ; 
Bksrt »oiaai; Mtxaoaamki. iiposaia pamat ; 
U l ; SiSltB lltLTSXS; MFfTTi tXPOSaBf. 
0CCIMTI0MI; COST aaaiTIT i l l i T f l S ; U l t asi 

».$. Baeartaest of taetay, office of aselosa 
tasta asssasssst, issklsstoa, DC-

Utscastifssi Issolrlsa (otr tasal , rroceaslaa, 
•ad skisaaat to tks radars 1 ssposltory. 

BOI/PT-OOaii issirMBaatsi asd otkac irslsstleaa 
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<3«1> COBT. 
of al tereatives foe Losg-Tera Baaageeeat of 
stared IBEL t m n i u l c Bests . S K t i o i g, (pp. 
5-1 - » - 2 i l . ( i e l e , Febrmeryl 

This section d l i c e s s e s the aethods stedied 
far 1) retr ieval of TBB vast* stored «t t ta 
•edioactive tos t* ".asageeeat caaplez. 2) 
oos i te processing, 31 packaging, asd B| 
skipeeet to til* Federal Bepository. Several 
optioes sere coasidered Ccr each of these 
operations, bet only o»e cpties for each ««s 
evttested farther. The seqeesce of 
operations selected for stsdy was retr ieval 
Bits operetor-ccatrolled eeeipssst inside a 
aoveable. Bolid-fraoe strectere at 
safestaospheric pressors; processing by 
slagging pyrolysis e i tk the s la t packaged i t 
55-gel dress; aad r a i l skipeeat to tke 
Federal Bepositcry. a l ternatives 3, a, aad ( 
are dixcassed i a t k i s sect loa . la 
alternative 3 , the TBO veste veald be 
retrieved as schedeled (beginning ia 1BB5 end 
regeirieg 10 yr l , iaciaerated aad iaaobilized 
by slagging pyre lys i s , packaged, aad shipped 
by r a i l to tbe Feiersl Besosltory. la 
alteraative a. tk« n o aaste voeld be 
retrieved aj sckeeeled (beginning i s 1B»5 end 
regeirieg 10 yr l , processed by slagging 
pyrolys is , packaged, stored ia a precast 
coBcrate f a c i l i t y at tke BBSC for 20 yr, aad 
skipped to tke (delayed) federal depository 
ia 200S. la alternative t, retrieval voald 
be delayed for 20 yr (to tke year 20051. 
Processing voald lavolve Blagging pyrolysis 
BBd packagleg- Tke TBO vaste voald tbea be 
skipped to tae Federal Betository. Tkere are 
sigsif icee*. eacertt l f t t ies associated »itk 
plashing for a 20 yr ^clay. If the oogoing 
sonltoring add ssrve i l laa i* prograa for 
stored Baste vere t o detect accelerated 
degradation of tke vaste contalaers, the 
delay of tke retr ieval for 29 yr voald have 
to be reevaluated. IMF) 

Site f laes fcr f a c i l i t i e s for retr ieval , onsite 
processing, and skipping to a Federal lepository 
are i l lus tra ted . Block flo» dlsgraes sfcoB 
retrieval aad processing s tars . Plaas are given 
of slagging ryrolysls f a c i l i t i e s , a table shoas 
flov rates of over-al l systea. 

• •5TF.S, T i a i s n a o i c ; t r r » i t t » « i U T i : BSSTE 
FaocEssnc: r a c w s i s s ; TB»ISKHT»TIO": 
IIFOSITOBT; BBSTE STOFaCE; BBSTE IU»»CE!irf7; 
FCJIFBEBT; coRFtcrioa; I«IK>BILIZ»TIO«; 
lictataaTioB; coarais tas ; ot tns: STEELS; M S T I 
FCL0BE; SISfS; PECOETtBIBaTICB; DECOBBISStOltB':; 
•lanitTica; TircttTtcii STOCKS; 
TIMSF0aT>TI0«, »» l l 

<3«2> 
I . S . Sepertaeat of Energy, Office of Iselear 
• aste Banagesent, Bashlagton, X. 

alternative* Involving Betrlaval , Processing, 
aad Disposal oa tke Idako Bstlonal Engineering 
laboratory. 

OC»/tT-00«l; tavircBseatal and other Evaluations 
of alternatives for Long-Ten Banagenent of 
Stored IBEL Transaranie 8a*t«, Section 10, (pp. 
10-1 - 10-S2I, M* pp.(1«1«, BareM 

In alternative 5 , the T»0 ««»te voold he 
retrieved fros i t s present location, 
processed, and skipped to a dlspooal fac i l i t y 
at the Idako Betional tnaineeriag Laboratory 
( l l t l ) s i t e . Sacaase taste ace three 
procetsiaa eetkods ahd fo»r dlaposal aethodn, 
there are 12 poasible costinations vithin 

t k i s a l teraat ive . tetrieval voald beeis ia 
1*tS or as aooa thereafter a s practicable. 
Three aetkods sere aaalyied for processisa 
tke stored saste: 1| iaciaeratioa by s l e a e i s e 
pyrolys is . folloeed by asckaeiae: 21 
cospact ios . i—obi l i sa t tea, aad pactagiae, 31 
aad packaeiag oaly. Oaaite shipeeat of 
processed easte voeld be eccoaplisaed aslae 
s e s i t r a i l e r s palled by staadard kiekaay track 
tractors . Foar disposal setkods eere 
aaalyxed. la t«o of tke aetkeds. tke 
processed easte voelo be placed i s vae l t s or 
rooas aiaed s e t of tke calcsxeoes rocks ia 
tke Leski Roaatais taage. tmese rocks are 
aot part of tae forast iea la vhick tke Saake 
aiver Flais Igaifer i s located. Tke t e e 
aetkods differ primarily la tke access to tke 
SBdecgrosBd vorkiaos'Skaf t or taaael . Tke 
tkird aetkod iavolves eaeiaeered saal lov- laad 
disposal i a lacss tr iae aediaeats a t S i t e 1«. 
Tvo demisa versioss of th i s sethod sere 
s tadied . afferdisa dlf fereat tutemm* of 
protectioa for tke eas te . Tke foertk aetkod 
i s disposal of tk* easte ia aa abeveeroead 
coacrete stractere aear tke aadioactive Oaste 
Baaaeesast Coaplei. Tot a l l setaods aad 
locat ioas stadied, tke volaaes, i ec ladiae 
coataiaers , wumU be: */ 1.3 a i l l i o a c e ft 
free tke i sc iaerat ioa process, 21 1.9 oi l&ios 
c s f t fros tke coepactlca aad ieaobi l l la t ioa 
process, asd 31 3.a a i l l i e s ce ft froa the 
packaciae-oaly process. (Bapi 

Uteaa ive i l l s s t r a t i o e s are gives of process is g 
aad disposal set hods of alteraative S. 

aasTfs, TiaBsouaic: Frrt i i f ia iuTT; s m 
SELtCTIOB; *aST! PBOCESSIBS; TBBBSFOBTatTOB. 
TJOCI; vasTt aisposai: i i c i a n a T i o a ; pacaaeifc: 
coapacTioB; IRK>BILII«TIO»; BOCKS; RTBI*6; 
sas.'LTS; c iays ; gearoaiTts: SB»FTS; T O B R I S ; 
SEDX9EBTS: BOSlal; OSStSB: COaCBETES; BI3TE 
TOIOSE 

<3B3> 
O.S. Departaeat of Energy, Office af Bsclear 
Baste eaaageaeBt, aashiagtca, DC. 

nasards to Borkers. 

90E/ET-00*i; Eavironseatal aad other Evalaatioas 
of a l ternatives for Losg-Tera nanageseat.of 
Stored TBEL Transaranic Vaste, Section in, (pp. 
ia-1 - ia -1») , 5«s pp. ( I* '* , Febrseryl 

Sotk radiological and noaradiological hazards 
t o the vorkers tor each vasta aaaageaent 
alternative vere evalsete-1 OB a preliaiaary 
bas is . Tke nonradiologic^l kazards evalsatad 
vere those leaalsg to ccasoa in la s t r ia l 
accidents sack as f a l l s , barns, end e l e c t r i c 
shock. The greatest aaaber of iatar ies are 
associated vith the al taraat ives that vosld 
involve retrieval aad processing of tke 
• a s t e . Construction and operation of the 
slagging pyrolysis voald contribate a aejor 
portion of sach in jur ies . *ovev*r, the 
naaber of injaries are BO higher than those 
eapected in s i a i l s r iBdastriel operatioas. 
radiological hazards that veto evalaated 
inclsde the aiposare of vorkers to radiation 
and possible contasination by radioactive 
a a t e r l s l s . Beterds associated vitk not sal 
operations and hazards aaaoclated vitk 
potential accidents vera both considered. 
Badlological dose* eipected daring nerssl 
operations voaVt be far balov tka present 
occupational l la ic of i ren/yr. Largest 
eaposarea in aan-reo voaid be eipected in 
vorkers ergaged In operations for vasta 
retr ieval aad for s l a v i n g pyrolysls. Froper 
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<3«3> CHT. 
faci l i ty aaaija ar.d ofaratioaa. sarfcor 
traiaiaf , aa* kaaltk aa* aafaty saaitoriaf 
aaal* * l t c n t t i M t ta partaraaaca of aasta 
aaiafaaaat faactiaas sitb loa loaal • ( 
occapatiaaal kasar*. ( I I n 

• t i u a ( M u s i s : S I T R T : i i t e s m , occvriTioaii; 
ritsomt,-. K a r a t s : keenest*, a c c i t m o u i ; 
aisrt u a w m s T : nnosraas, — i r u i i ; 
imostoas. m i u ; m i s : msn fioctssisc; 
i i i is fotTt i ioa: B a m n i H ; I W I I T I O I I U I I H ; 
i n n s , n u n i m c 

o»s> 
».S. sapartaast af KsarfT. Offica cf laclaar 
aasta aaaafasaat, lasfciaftsa, K . 
*a«sicaaaata foe taplaaaatatioa. 

BOI/lT-OOil; laaircBoaatal sal Otaor Isalaatiaaa 
of kltaraatiaas foe lsa«~Tarl Paaapaaaat of 
Stoco* i m Traasaraaic lasts, Saetiaa 1 * . (pp. 
l«-» - M - « ) . M * pp. («•/>«, asrek) 

laplaasatatiaa aafacta tisssssa* ia t U f 
aactiaa ara: Xmmt acfalsttiao aa* **»: 
raaalatcrj rafairaaaata; tacfcaical 
datalafaaat ata*iaa; aa* aaairoaaaatal aa* 
ssfaty iaaastiaatiaas. I l l at tka Make 
n t i a a a l lafiaaacUa Laseratorr I U | M l 
aitas f a l l ai tkia tka arsas aitMraaa frea 
tka pablic saaais. Tkaa, tbara aoal* ka ao 
rafairaaaat to parckas* las* , ac ta pcapara 
or aloft apocial laaialatloa. saaasal 
faaaral. atata, aa* local sgaacias kasa 
eoosixaaca oral fectioaa ef tka aaata 
aaaavoaaat act lvl t ias. I t ia iataaoa* tkat 
tka plaas fat s l t i a * , aaaifa, caastractiaa, 
oparatiaas aa* sacoasissicalBp f a d l i t i a a aaj 
ao aecomrt^mumZ ia accordisca «itk a l l 
applicakla raaalatiaaa. Coacapta daaalofa* 
dsilaa. tka prasaat ata*y aaca rastricta* to 
tkeaa baaa* aa atato-of-tla-art tockaifaas 
aa* a*aipaaat. loaorac, aaaalepaaat aark 
•oaU aa saatad to a*opt cacraat tacbsoloat 
to tka aaaislaaa* applicatiaa. Saaaral 
aaairoaaaatal aad aafaty laaaatipatloss aca 
aaiataar ac plaaaa* ia aarport of tka IIS for 
laaa-tara f tv lasts aaaaaaooat. Tkaaa 
iaaaatifatioas facaa oa aaata 
ckaractarisatioa, coatalaac iata«r l t r , 
rsdioaaclida aifratioa aa* aptaka, risk 
aaalysi* ata*ias, sad acalo«lcal statiaa, 
( t i n 

HID «St; ItSXSUTIOI; STIIPItPS, PtDMkl; 
S1MDMSS, m i l ; •ISPOSll STTt: I ISTI 
l i m i l l R ; SITI I I I ICTIOI; tESICf; 
ticooatssiDine; a ims , n i n m n c : 
C C R I I I I H : IIDIOiaClIBI •ISUTXDf; OPTMf: 
• H U B kntisis; SOILS; w i n s ; i i n i o t n n i i 
iirosait MTMIT; IIPOIITOIT s m i n ; rxno 
SMOIIS; ftcmnoi 

O.J. Dapactaaat af taa i f r , Offlea of laclaar 
faata Saaaoaaaat, taaklaatoa, PC. 

Caapa'l*aaa laoaf l l taraatiraa, Caacapts aa« 
•coala*. 

tat/gt'SOkl: laalraaaaatal aaf Otkac taalaatloaa 
of kltaraativaa fof loaf-toca *aaa«aaaat of 
Sterol l i f t Traaaaraaic faata, Sactioa 1*>, (pp. 
17-1 - 17-1»|, it* pp.(1»Ta, «arek| 

<J»J> 

Tkis aac*iaa pcaaaata caapaciaaaa aaaa« tka 
altoraatiaaa aa* coacapta roc loao-tara 
aaaafaaaat af tka stoca* TtS aasta. 
Caapatlaa aaialaa (a. f . . alaaf laf prralpaia 
aaaaaa smmpactiaa aaa laaaMlltat iaal ara 
also coaparoa. to aaaatitp aaaa of tkaaa 
caoyarlsooa, sis «aaaral araaa aara aalocta*: 
<l raUolof ical aaairaaaaatal affacta. a 
akort-taca raUolofical riaka. 31 loaa-tara 
raUolaf ica l caaragaaacaa. ai aaara<iolo4ical 
kaxaraa to aackaca. Si ra<iolo«ical kazarta 
ta oorkacs, aaa «) cost. Tka oaalaatioas 
parforaal ia tkl- aacaaaai ana pcoliaiaary, 
aa< aot a l l taa .-alaaaat factors far tociaioa 
aakiaf ac* aMraasas. Ceapariaaas at tka 
a l t * ra t t i *aa aa tka aasaa of oaairoaaaatal 
af facts aa* risk to too paklic ara 
particalaclr a i f f i ca l t . Tka tiaa paria*s far 
akick tkoaa paraaatars a r a stadia* a n 10 
yc tor kl«araati*a 1 , 30 jx for kltaraativas 
* as* «. an* ammj tkossoMa of foars foe 
Iltaxaatlaoa ». 2. aa* S. to a -ai« 
aisiatarpcotatiaa of tka «ata ia aa abstract, 
i t i s aatajasta* tkat tka raa*ar rafar to tko 
*acaaaat Cor a aaaaarr af caaclaaioos 
raacko*. ( lkf l 

k takla okass aalscta* faait i tat iaa coaparisaas 
af altoraatiaaa as* coacapta. 

aisrrs, n i K i a n c ; rru.awto«: atsrc stotsci; 
•naSTTMT; S»0HIIO» U X i n S ; MBHTIOI 
i m c n : raniotatn; COST m m t kMtrsis; 
pttsomn; u i m iniisTs; i m i m m i n ; 
n a m i n o i ; u s t i BISIOSU.: »»STI PIOCISSIIC: 
nuspoitmos 

V.S. fBorfy Poaaarck aa* Daaalopaaat 
Ulaiaistratioa. 

Utoraati ias far taaf-tara laaa^aaaat at BoCaaaa 
U«k-La«al psliaactita laata Maka Ckoaical 
Procasslaa Plaat, Uako fa 11a, Kako. 
H0k-T»-»1; tJ9 p p . ( i a n , Saptoakan 

l l taraatisas for loaa-tara aaaaaaaoat of 
ra*ioacti«a *ofoaaa aastss locata* aa* 
gaaarata* at tko laato ckaaical Procaaaiaa 
Plaat (ICPPI ara *aacrita* as* aaalaata*. 
Tka roport oascribas tka tackaalOfT rafaira* 
far tcaatiao tka aaata, tka risk to tka 
paklic, as* :-rallaiaarr cost oatiaataa. Tka 
prasoat aotko* aaa* at tka XCPP far kaa*liaa 
biffc-laaol aasta fraa faal raprocossia« 
oparstioas ceaaarts tka aaata to a ftaaslar 
ao l i * ia a f la i* ixa*-ka* calciaar, Tkis 
calciaa kss aaoa ratalsad ia atalslaaa staal 
bias aitkis raiafarca*-ceacrota aaalta siaca 
l t * l . Caaparad ta atkar aasta faraa, tko 
calciaa i s a ralatiaalr laacfeakla aatarlal ; 
prasost daralopaaat is *iracta* toaarda 
coaaartiaa tko oi ist iat aa* fatara calciaa- to 
a loss aolabla aa* ttsparsibla aatarial . Tba 
altaraatiraa coaslloro* far *ispoaitioa of 
ICPP kifk' loaol aasta coasist af *lspesitloa 
locatlaw aa* optiaaal «a*ta foraa. Tka 
*i*poaal locatioaa sltanatiaos arc: 11 
stoca sal««ifio* kifb-laaal aasta at tko ICfp 
ia rotriarakla ataraaa; 2) skip ki«k-la«al 
aasta to s faoaral rapositacT: aa* J| atoca 
saasctlaM* tasta at tka ICPP as* skip tko 
actlaida vasts to a fad ara I copasltorf. Tka 
catciaad bifk-loaal aaata eaa ta coaaarta* to 
tkoss optioaal faraa: 1) pallatiso* calciaa; 
2) (lass; » flasa-earaalca; a) aistara* 
«l«ss-caraaica; 51 aatal aatrl f ; aa* »l 
coacrata aa t r i r . kaf of tbos* farss coal* bo 
praasca* froa actlalAa-fraa or acil i ida 
coatalalao aasta. caicalatioas aba* tkat 
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<}•«> COR. 
risk to tk* aaklic troo iaBlaaaatatlaa af aa* 
U t K M t i n i s n l a t i r o l y aasl l . TW n ) o t 
ral lat laa toaaa iacsrrot ar* froa rati** 
rolaaaoa. aal tko> laaas (ro* tfcaaa n M w 
ar* n i l sitkla w t t U i t M ( l U d i w . Taa 
total aaaalatlaa taaa m r i t m t (ran rsatiao 
n b t m lar iat scocoaslaa oaall a* M« 
aaa-roa ar laaa aaoaal iaa oa tk* procoss. 
Tfco aaiiass laaa to aa iattattaal soall ka 1 
araa. By caaaariaaa. aa ssMaisaal tocoisas 
• H A 1«S a«/*r fraa koekfroaaf oaatcaa a t 
t k i * lacatioa i a Ilako, aat tto total 
aosalatiaa kackaroaat las* lar ia t tka 10 »r 
taat ratracaaslaa is i a amiiaaa ia 2M.eM 
aaa-roo. Iroliaiaacj coats tar taa 
altaraotlsaa aatai caaalotat. Tk* casta ar* 
Basal aa rral iaiaarj laoiats or aa actaal 
coats (or coastnctlaa; stellar aystaas at tka 
Haas Bttiaaal B*«la**r U « lakacatocy m m . 
a cost-risk csatarlaaa sacas taat tar 
osistiao aatfcol of traatiaf taa oasta ia tka 
loast osasssisa altacaatlaa tasol oa kotk 
costs sal t iass. M a u a taa risks of 
calciao liaaosal at H a l aro asa l i t i k l * , a l l 
otaac altoraatlsos rasalt ia kifkor risks sal 
iacrasaal acaaxaa costs. (Bar, 

BISTSS, f I C I - U T I t ; CMCIBaTWB; l i s n StWaGS; 
i fnoctssnc; c o m x n t s : s t u n t s sr t t ts : 
CnCt IRS; •ISTI SUiCtUBT; BkSR n t t t M t ; 
fT iM iT io i ; itxtrB MiiTsxs: COSTS: 
• m t i T i i i u t T ; tiaastoKkTtc*: u rosnot r ; 
iCTIBIBCS: rKSTCll 7011; I t l l U ; SIBTtBlfS; 
d i s s : c ta i iKS; t iMiTtoa Best: kcciBtaiS; 
C I U I U H W S ; • • anoa iD kktnrxoi; BOJB 
cciatni iTS; Miraurtois: m 

<1»7> 
U.S. tnaray Bsssarck as* Da*<lo|a*at 
l aoU ls t ta tU* . 

iltaraatiaas (or loao-Tara assaaaaaat of Dafaaa* 
«iqk-U*al tasloactt** fast* taaforl 
Msartatioas, t icklaal , >as*ia«eaa. 
I10»-7-r-*«; J5S ap.{1*77, Sartaabari 

i l t * raa t l t *s that ar* bolo] coaaioarol (or 
tk* loa«-t*r* aaaataaaat cf l*(*as* 
ki«k'l*««i sasta sterol * t laofors is 
asiorarsssl tasks »** ia staialoss 
staal- l lsal coacrata Baslss laclala alacaaaat 
of taa saat* ia orlstiss Mat* tasks, oasit* 
•asiaaorsl sar(aea fac i l i t ies , oasit* 

foelofic roaasltacy, sal oftsito aaolofic 
caaaaitatf. s o (oar aajoc liaaoaal 
altaraatiaoa ar* uaaa la l lata 27 altacaatiao 
alaaa ky coastaorlaa: n rarlatlasa ia tko 
f iaal f a n af tka kisk-lasal (ractioa (altk 
raUaaacllaa raaaaal) ta lor laaa alaas, 
coacroto aal aootar: 21 varistisos la taa 
f iaal tars of tka toarlratal saato acotset to 
iaclaso f laas. calciaal clay, aal aaaaor; aal 
31 sariatiaas is taa tcottooat aal kaalllaa 
of aacasoalatol saata t a jarlata aacka«i*f of 
caaaalaa ia caaiatara aat csaaocaiaa of tk* 
atraatlaa (laorla* aal aaataa calariao to 
•loss, caalstars stocal l a aaalol eaaka oa 
ta* sscfaco * - * liaaaaol of ia a sacfaca 
aaalt aftor ta% ralloaarl iaoa aaaa lacafal 
saffictaatlr to avail a koat tcaajsfac 
acakloa. 1 loacriatioa of tka tockaoloos, a 
Hollalaarx risk i n m a n t . aal araliaiaarr 
cost aatisatoJ for sack of tkaao 21 rlaaa axa 
araaast*!, k m foar far lol oxtaaliaa fcaa 
t « N to » M oaa asal aa too Basis f a t taa 
o»xastl*s r a a a c f l . Coaoral caaelaaiaaa 
icaso as a rosalt of tka riak aaalfaia aro: 
Csloslatal ral iolof ical loos risks to 
Uataissal aaaoars of tka aaklic [raafiaf 
fraa 2 I IOrs-121 I W T W to 1 I W I B - * 
roa/oaac] aco *rtr*aal» aaal l caasarol ta tko 
laaa l a * to aataral aortsrnaal | t M 
alll iraa/yaar far taa Baa fart roaioal. k l l 
of tko altaraatitos aro osaoaaiao to 
iaalacoat, aat tsar* ar* also laraa 
liffaroacos kotaosa taaa. aarticalarly tkoa* 
iaselsiat aisasatl of is-taak saato. to* 
cost raaoss sr* aroator for altoraatisa alas* 
rsoairisf kl«k-tas**ratar* itarosaaa aal 
lisaosal ia aoolofic roaasitarias. Tka 
actaal tol lar asosat tkat aast ao kalaatal to 
iaplaaaat *sy altaraatiaa alaa is akaot too 
to ( i *o tlaos tk* coastaat I * T * lo l la r 
aaoaat. (IkTI 

•tsTi uncxBttT; nstts, nei- i t to.: i i s n 
STOBUI; T11CS; C1RSTBBS: SMIB l tSS S T t t l S ; 
coacirrss; i t Ms iron: cuss; cucxai; curs; 
KBCltSBUTIOB: STB0BT1SB ««: C t S I N 137; 
f lOs lBtS; CIX01XBCS; C I H S ; M U B » 1BUT5 IS ; 
COSTS; MBX1TX0B DOSt; BIB; tOtBVBTIOBS; 
UCKtOtBD I1BX1TI0B: kXB: kCCIBBRS; r iBTICtBS: 
«kSIS; »»»IO»octI0t IXCBaTlB*: M S T t l . LXOBXB; 
SOI1S,- S l lTS; SlOBCtS; SOlXVXriClTXOl: S1STC 
T O U I t ; i m i t f l H U T I ; XBBOBXIKITIOB; 11STI 
STOB1CI; B1STI OXSlaSlL; riSSIOB PB0BSCT5: 
•CTX1XBIS 
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<3M> 
». Sak«riaa aad kaaociatas. 

•atioaal U i t i Taraiaal storaa* »*»l** **«tiaa 
ct salt Diatolatioa-
C C W - T ? W » 3 ; i/tmssn-TJfitTsi: salt 
Cissolatiaa, Procaaaiats of tb* aatloaal last* 
f an iaa l star*** Proaras Kaiaa a*atia*> lastia. 
t l . iarck 2«-M. »*/r». ja pp. ( I T " , Sarct) 

Tk* topic* diacaaiad a t * taa aalt dissolatioa 
la a i l aat a i l tost kolas ia laasas. 
oaokydralefic atadias; of Calf Coast latarsalt 
aoaas. arcatk of a salt cavity *T caapatar 
siaalatloa, u < salt traaaport ia i K i i a l 
borakol** sad kria* laaaaiaa of fxask aatar 
aaalf*ts. tack oaa of tkasa topics i s 
abstractor separately. |sB»t 

PISSOMTTOB; i g i m i J , COaTIKO; SUT atMTS; 
s i l t PIPOSITS: c r o u d ; BT>ICLOST; c i t i n t s : 
co i r r rn piccnsi; • o m s . i ir i tatTicaL; 
• n c t t c u . maoas; M t n o i t s ; content*-. 
ffniCTIOaS; LMMalOtt STWtrS; n t S I H T I ! 
STSTttS; R I K S ; HVItsS 

tac araa caosas foe iavestiaatlos aaa located 
•«aT (too tk* axcaaatad part of tk* strip* 
else, tovaeds tk* c*at*c of tfc* easslv* 
araait* body. Tax startiae poiat aad 
diractio*. «*r* based oa tke sartaca oatcropa, 
geological Baps. *ad cress aectioa* of ta.* 
a ia* . T*o aaa aetkods, saootk blastiaa aed 
slot dr i l l i>« , aat* tasted aad %**d- TW 
seootk hlastia* t*cbaie,*e as** tfc* sye***.cic 
pattaca of taa eostoar solas ead a loa cfcero* 
desalt? is eeck roaad. akicb rasslts la a 
aaifnea OHO aimiaal 4a*ea*> to taa roof asd 
•a l ls of tfc* cacatataa ca**r*. aaa Ha l ts tk* 
aaabat of aeely opeaad tracteras. Ta* leasth 
of freskly epeaod trectaras ia aat*cs is 
**;**1 ta tke ckacoe ia tilearaas par a*t*r. 
Taa slot dr i l l ing tecksisae asas a* array of 
eaall-dlaaeter peripheral percassiea-drilled 
kolas ta 4 r i l l a l t ra- la ie* cocas I aotar ia 
diaaeter a t l larger, lata techai{*es 
described U t i baoa saccezsftlly t a t u i aad 
tfceir fertk*r as* ia fataro *scavatieos of 
lata* etocae* e t n e u i t racoaaasdad. ( tkn 

SI I I IC; BRtODS; SZTt SELECTIO!; MIILICC; 
•xcukTtoi; r i i cT* * - ; ; t ir iosicas: coats; 
CitlUCS; STOMSE, SEOLOCIC; F l t t i STWBItS; 
setnes; Tirva STODI«.S 

<;e*> 
aadaxsoa, 1 .1 . . r.S. *.ey*c. aad P.*.. Tans, 
•cckaell lateraatleaal, tacky Plats Plast, 
M l i n , CO, 

Pleidited Pad Xscisaratioa Systea fot O.S. 
Capartaest of laatay oafoaaa • • « • , 
Jaly-Mcaabac 1«TT. 

••P-2T3*; « pp. | l l » , Octoktt 23) 

I flaldixat bad iaclaatatloa U fcalaa 
aaalaatad at locky riots naat (trp) as aa 
altacaatiaa to coaToatial iaciaocatioa foe 
pcecassiaa traaiataaic coabastlbl* aacta. 
Tk* plaat is •asiosad for faad rata of >2 
*a/kr afcick coliaspoads tc a boat talaaaa 
rata of aboat I . * X 10lt*f| U/kr . Tkis 
capnsaati a scale factor of 1 basad oa solid 
east* faad cataa. Iboat « « of tb* kaat of 
coabaatioa s i l l b« * i t »c tad tktoaak ta* 
sails of tk* aftackaraot ty •> aatat spray 
cooliao aystat- 1 aatar coolad aaat aickaaaa 
ia tk* flaa 9as straas s l u raaov* Kt of tk* 
boat froa tk* ccoMstioa tcocass. I lak apa*d 
bloaac a i l l ba aaad is tka lataat aait to 
proaM* ict la* forca far ais f lo* tktoaak tk* 
prooass. Tk* foor ataoa DPI askaast plaa* 
is tadat^olat f iaa l •ojasta*st* sad Is 
oparatloaal. U of loaaabtr W ? tka 
•oalpacat UsUl la t los aai »•« coaplat* aad 
coaplatica i s aipoctad by roferaary 1*71. Tka 
process aoaltociao tad costrol systoa 
'iaoaostic a ad opsratiaa toftaar* aackaaas 
aro S9% caaplota. (•»•! 

is i is : tcies; contsTioi; t i m n s»sxs; 

r tvntUTiop; i K i m t n o * ; si f ts; eio?i loxts; 
H I I I I , U S t l TttlTIIST; «OLM* MSSCTIOf; taSTt 
t t t tTaHT; «UTI1 , *0 l l» ; aifTIS, T lkfMMlIC 

<JW> 
ladarssoa, I . , sad P.». I s la t , 
5t**llbaras«olsf*«, tadrika, ! * « * * * . 
l iaiaa iotkoda paad ia tka "adararoaad Tssaal* 
aad Tost toss* at Stripa. 

IN.-T0«1; SK-SS; 1* pp. I t * ' ' I , laaaat) 

ICjiao. I .E . , Saiaozsity of la asas. tasraac*, 
IS. 

•iafc-ta**l aad Loaa-ll»ad lad load i t * lasts 
disposal. 
sciaac* 1<«(«320):MS-««O. I1P7T, Docaabar 2) 

•o sal Iocs Utocaat ioaa 1 policy of aaclaac 
aasta aasa«*sa«t a i lsts . Boaosar, aora sad 
aora coaatrias ara cooalttiaa tksasalaas to 
tta as* of aaclaar poaai to oaaarat* 
alactclcity. Prasaatly. a l l kiok-l*a*l 
aastas ara balsa storad abaaa oxoasd ia 
l iasid tors abick i t •sdasirabl* as s 
loaa-tara solatia*. Tk* otkar aiabl* 
altacsatiaa to t k i * stataaa is WV% racyclik9 
a l l aastas akiek 1* tackaoloaically faaaibla 
at prasaat, tstsactiaa procassas rasoaa 
M.%* of Ps aad «. I f *».»» roaoaal for Pa, 
0, aad |p sad »•» for la aad Ca is raajairaa. 
tba loa*>t*rs act l ' l ty aoald ba radacad by a 
factor of 100. altb tka act ia Idas raaoaaa 
ta* vast* proMa* t ia* fraaa aosld ba 700 to 
100O yoars. Tbraa aatkeds of barlet ara 
atallabla: *a*le«ic, tea sbaats, aad saabad. 
Factors foe salactiaa a rock foraatioa ara: 
aida distribatloa kacizaatally; kiak 
coaprassia* atcasftb. oood tkaraal 
coaaactiaity aad kiok k«*t capacity; 
ksoaladoa of *roaa«»*t*t kydroloqT; kiak 
taetoaic stabi l i ty; aaaaaiaaralic or 
koaoooaoss rock oait; aad raasosskla 
plasticity. Tfca reck aclaaas ssadad to 
coataia klaa-laaal radsasta* ara aot laraa. 
•y tka yaar 2000 abaat 2* 1 10|I*() *a l of 
aasta s i l l b* prodacad ia tk* «s aad i f 
solids flad «o*l« b* cadacad by factor of • 
aad *o«ld occapy • football f lald to tka 
kalakt of * a. laaacdlaas of taa rock typ* 
satailad kaosladaa of kaat capacity, tfcaraal 
aaa radutioa c**poaaa aaat b* bad. S«*a*d 
disposal is • aasar cooeapt sad s*r*ral 
faastloas a**< to b* asaaaraX. I t l a 
aacartalt skat tka lata (actios of tka 
sadlaaats sad aaat » i l l k* aad ao> stabla tk* 
da*p***t savlroMaat i a . l iaratioa prooasaaa 
ia tk* aatlaaat sad aaa •• t*r-*adiaaat 
boaadary ara aot sail aaoaak aadarstood to 
parait dispoval. lot aoga i is kaosa abaat 
tk* physic* of as lea skaat or tk* lea fro* 



?EOLOCT, ETBE3L0CT i n S i t ! BISQSBCSS 

< 3 « 1 > CO»T. 
a r e a s i> l a t a r c t i c a t o e s t * beg-in * a 
a s s e s s s e a t oa d i s p o s a l i a thaase m a s . 
another p o s s i a l e d i s p o s a l araa «o«14 ba aa 
a r i d z o a « . T U t c o n c e p t hna n o t t e e n 
s e r i e e s l y c o n s i d e r e d a t d i k o e l d t e . ( a c t ) 

i saaaarT t n b l e o f s t o r a g e o e t k o d s and 
t e c k n o l e g i c e l f e a s i b i l i t y t o e g e o l o g i c , i c o 
s h e e t . t a< seabed d i s p o s a l s a t * p r o v i d e d . 

• a s c a Vo l s ae 

» C T I » I B I S : u D i c i n : S E S I O O ; s n i i L : 
c c m t a n E T t : E I S P O S I L S I T E ; m n u m T : 
SEOLOCIC STlnTE; CTCLOST; CBCBIB BaTE*; 
• i B f a i o c T ; » « D n t i a » zrrECTS; r a c e B E C H B I C S : 
• e S K OlSrOSsl; USTE STOtlCf; BISTES, SOLID; 
•kSTES. LIOBID; MSTE VOLSSE; SEE DISPOSAL: 
( [ • C m s : TIUBIL noTEETIES; TOLOBE EEBVCTIOI; 
EECSBTtBlBaTTOh MCTOtS; l E V i n s 
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• • g i n o , E . E . , G. Oresckhof f , i M E . J . z e l l e r . 
B i i v e r s l t y of Kansas , Departaeat o f Geo logy , 
l a v r e n c e . Its. 

l a t a c c t i e * - 1 P o t e n t i a l t i t f i u t i o u l B e r i a l 
l e a * for S igh-Leve l J a d i o a c t i v e B a s t e s . 

t a l l a t i a of t e e I n t e r n a t i o n a l a s s o c i a t i o n o f 
Engineer ing s e o l o g y ( 1 « | : 173-17*.. { 1 « 7 t | 

D i s p o s a l of s o l i d h i g h - l e v e l r a d i o a c t i v e 
• a n t e s i a a a t r r c t i c a c « s t a c o o s i d e r e d 
thr^agk t » o s a p a r a t a a p p r c a c h a s ; b a r i - 1 i a 
t h e a a s s l v e i c a s h e e t of f a s t h o t e r c t i c a ; o r , 
b a r i a l l a bedrock i a t b e dry v a l l e y o r o a s i s 
a r a a s of East As a r c t i c s . Tao t e c h n i e . e e * ara 
p o s s i b l e "a the e i s p o s e l c f b l o j e - l o v e l s a s t e 
i a t e a s h e e t s : t i e " e e l t - t o - b o t t e n " 
t e c k o l g e e , aad tba " f l o a t - l n - i c e " or 
• t e t h e r e d * t e c k n i g a e . I f t k e r o a l l y k o t 
c o n t a i n e r s o f s o l i d i f i e d n e s t e s ara p l a c « i on 
tka s a r f a c e of t k a i c e s k e e t , t h e y » i l l s a l t 
t k e i r s ea e s p l a c e a e a t s k a f t s , e v e a t a a l l y 
c o e i a g t o r e s t a t tka i c e - r o c k i n t e r f a c e . 
Sao* , f r e e z i n g of s a l t a s t e r , a a d snbseqaent 
p l a s t i c f l o » of t k a i c e s t m t e a e l d 
permanently s e a l tka - s k a f t * * bok lad t k e 
c o a t s l n e r n . I roegk c a l c s l a t i o s of s i n k i n g 
r a t a aoald ba a t o s t 1 a /day for a t y p i c a l 
• a n t e c o n t a i n e r . « l t h aa i c a t h i c k t e a s o f 
aboat 1.5 k a , s i n k i n g t i a c aoa ld ke 3 - 5 
y e a r s . Ica t k i c k a e s s i a t h e proposed 
r e p o s i t o r y area i s 1000 t c over 3000 a ; 
a s a a a l p r e c i p i t a t i o n i s l e s s t k a a 10 c a o f 
• a t e r e q « : - e l * a t ; average a n a a l s a r f a c e 
t e a p e r a t e r e s ara 'SO t o - 6 0 C; a l l of tke 
area i s aore tkaa BOO ka froa t h e c o n t i n e n t a l 
a d o s . P r a l i n l n n t y c o n s i d e r a t l o a s a a g g e s t 
t k a t t k e b a s t p l a c e t o d e p o s i t t b e a a s t e 
• o a l d be near tke t o p s of r i d g e s in t k a 
o n d e r l y l a g bedrock. P n l e c c l l B s t o l o g l c o l 
s t a d i a s bate skoan t k a t t k a c o n t i n e n t kas 
been g l a c i a t e d at l e a s t 20 B i l l i o n r e a r s , aad 
t b a t average t e n p e r a t o r e s ka*e n o t r i s e n 
above 0 c f o e aore tkan 1 B i l l i o n y e a r s . I t 
i s r e a s o n a b l e t o c o n c l a d e t k a t t k a i c e c a p 
s i l l not s a l t i n t h e s e i t 2 5 0 , 0 0 0 - 5 0 0 , 0 0 0 
y e a r s , t l t h o s g h t k e l i k e l i h o o d of g l a c i a l 
v e r g e s a s a r e s s l t of t b e r a a l i n pat f r o s t k e 
• a s t e i s s a a l l , a t k o r o a g r a t i d y Is arged of 
t k e d y n a s l c s , s t r a c t e r e , add k e a t badget of 
t h e l a s t a n t a r c t i c i c e c a t aad t h e n e k - i c e 
t o p o g r s p k y . ta a l t e r n a t i v e e k i c h a v o i d s t k l a 
p o t e n t i a l prob las i n v o l v e * t e t h e r i n g e a s t * 
c e a l a t e r i v i a a c a b l e connected t o a s a r f s c e 
a n c h o r , a f t e r 700-1000 y e a r s , kea t 
g e n e r a t i o n v o s l d have dropped t o a l e v e l 
• h e r e t h e c a n l a t e r v o e l d lecoaa f r o i e s i n t o 

t h e i c e , e i t h o a t s i a k i a g t o bedrock . Tke 
c a n i s t e r s a o a l d r i d e t h a i c e s h e e t t o t h e 
s e a . a r r i v i n g in a n e s t i a * tad 2 5 0 , 0 1 0 - 5 0 0 . 0 0 0 
y e a r s , a d v a n t a g e s o f t h i s s y s t e s a r e t h a t 
• e s t e s e o a l d fee r e t r i e v a b l e f a i t h g r e a t 
d i f f i c u l t y ) , aad a Bach s a a l l e r a r e a aoa ld ba 
roga i red f o r t h a d i s p o s a l s y s t e a . t t h i r d 
approach e e e l d I n v o l v e c a r t e l i a t h e d r y 
v a l l e y s o r o a s i s a r o a s : r e t r i e v a b i l i t y aoald 
be e n h a n c e d . t k « f e a s i b i l i t y o f dry s t o c a g a 
i s h i g h , and p c o b l e e * o f groendvater l e a c h i n g 
a r e avo ided { t o a d e a t h o f a t l e a s t 1 fca 
g r o a n d s a t a t i s f r o x e a l . t r o b l e e s a i t h i c e 
s h e e t d i s p o s a l c a n t o r o - the Inch o f d e t a i l e d 
i n t o n a t i o n o a i c e s h e e t d y s a n i e s and boat 
t r a n s f e r c h a r a c t e r i s t i c s , aad the d i f f i c a l t y 
o f s o a i t o c i a g and o v a l a a t i a g d i s p o s a l 
o p e r a t i o n s oc o f r e c o v e r y t r o s aa a a f o r a t e e a 
occsrreacw d a r i a g t r a n s p o r t t o t h e d i s p o s a l 
s i t e . These oh>)ec t ioas a r e s a b j e c t t o 
e a g i n e e r i a g s c l a t i o o aad are s a l a b l e a i t h 
e t i s t i a g t e c h n o l o g y . f U B | 

•kSTE STOE1SE; BESTE DISPOSAL; BBSTE BaltCEBtnT; 
USTES, BISB-LETET.; I s S T E S , SOLID: ICE; 
CLBCIEIS; STOMCE. CEOLOSIC; BBBInL; TBEOBBTICIL 
STBDIES; tECOSSEBDlTXOBS: SITE SEXECTIOB; 
lEPOSITOtT; BISTES. l»DIO«CTItt: CEQ«ea l a T l t ; 
TBESStL P10PEBTIES 
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aankhead, C . C . . B e t h e r l a n d , S e v a l l aad 
t « s o c i a t e s . I n c . , D a l l a s , I I . 

G e o i o s j of C e r t a i n Doaos o f tke B o r t h e a s t T e r e s 
S a l t - D o s e B a s i s . 

I / O B I / S 0 B - V 1 » 3 « : l e o l o g i c Stady of tke 
I n t e r i o r S a l t Ooees of Bor theas t Texas Sa l t -Ooae 
Basin t o I n v e s t i g a t e T h e i r S a i t a b i l l t y for 
y o s s l b l e S torage o f v a d i o a c t i v e B a s t e S a t e r i a l , 
(pp. S-22 - ^-571 65 p p . ( i c - r t , g . T ) 

S i r doaes of t h e l o r t h e a s t Tesas s s l t - D o a e 
b a s i n kave been s t e d i e d f o r t k e parpose of 
e v a l a a t i n g t k e i r t e c t o n i c aad h y d r o l o g i c 
s t a b i l i t i e s . These donas are tke S a l l a r d , 
^ e e c b l , soant S y l v a n , P a l e s t i n e , s t e e n , and 
B h i t e h o a s e , l o c a t e d i n S s i t k and knderson 
C o a s t i a s , T e x a s . The s t a d i a s i n c l e d e d an 
i n v e s t i g a t i o n o f (1) t h e 4 e p t k , i l i e , a t d 
c o a f t g a r a t l o n o f the s a l t a a s s , (2) tke 
s p l i t t i n g and s a r p l c g of tke s s d i n e n t a r y beds 
a* the s a l t a a s * novod epeard, ( 3 | tke 
p o s i t i o n end t h i c k n e s s ef tke caprock 
a s s o c i a t e d v i t k a o s t of t h e s e d o a e s , (*) the 
f r e s k v a t e r z o n e s In tke area and t k e 
h y d r o l o g i c s t a b i l i t y of t k e d o s e s , and (5) 
the p o t e n t i a l o f t k e aren for o i l and g s s 
d e v e l o p e e n t . k f i e l d t r i p van aada to each 
o f t h e s e d o a e s t o o b s e r v e tbe s n r f s c e 
g e o l o g y , t e r r a i n , d r a i n a g e p a t t e r n s , and land 
o n e . b e t n l l e d d e s c r i p t i o n s of f i n d i n g s and 
s a p s and c r o s s ' s e c t i o n s a r e p r e s e n t e d f o r 
each o f t k e d o a e s . a b c l a f t e e i e a o f o ther 
d o a e s in ' h e s s s i n i s a l s o l a c l a d e d , ks sed 
on t h e s e s t s d i e s , tko B v l l a r d , B k i t e k o a s s , 
and f e e c h l »o*«.i appear t o kave the k i g h e s t 
d e g r e e of k y d r o l o g l c s t a b i l i t y , and t k e r e f o r * 
a r e tke s o s t s e l l a b l e f er f a r t h e r 
e x a s i a a t i o a . Bonever , a d d i t i o n a l data a r e 
needed t o d e l i n e a t e s o r e a c c u r a t e l y tke 
c o n t e s t a t i o n o f t h e s a l t a a s s , t o e r a a i n e 
t h e c a p r o c k , aad to o v a l s a t e s o r e c o a p l e t e l y 
t h e h y d r o l o g i c s t a b i l i t y o f t h e d o a o s . 
(>*th) (LIB) 

$«1T OOM-; BT0E0LTGT; TtClOBICS; GE0L0SIC 
STP0CTHBES; SI00ID BlTEB; * 0 0 I f t » J : ttOUKTi 
U l B 0SE; STE»Tle»IPHI; StSS3L0TI0l; C»f HOCK; 
3T»0CT0»»L STkBIlITy; f l t t C ST00IES; t f t l E B S ; 
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5ITS SELECTICS: Kt3StTO*T; «E»IBE*TatT BOCES 

<3T»> 
tUMT. S .S . , Bocksall Saaford Operations, 
Eicblaed, »». 

variables If factiag Sorption aad Trsesport of 
aadioaeelides i a *eaford Ssbsoils-

CCIT-79II21; s c i e n t i f i c Basis foe Badeer Baste 
M n t m i t , science Onderlyirg ladioactlve las t* 
I i n i m i t , »o l . 1, I .J . IKCartky ( B t . l . a t e l . , 
Proceedings cf a Syeposisn, Eoston, an. Boeeebar 
2 ! - l t c M b s 1. i»7». Bleaee Fran. Be. Tack. I t , 
(pp. BJS-»3»), 53* pp. (t*7s, 

Tke identi f icat ion aad tb< i v l f i t l . j of a 
quantitative relatieaskip beteeea tha 
n t i i H M end aczption paraaeters eost 
iapartant i a tke transport of radioeecl ides 
en sad I seats eaderlyisg tb* Saaford 
Besecvatioa aas eaderratea. S t a t i s t i c a l l y 
designed screening experieeets aaca a sad to 
de t e n i a e tba aest iaportast factors . Tbasa 
factats ears tka* stadias ia eoce data 11 
•s lag a respoass sarfaca n p e r i e e e t a l design. 
Tbis yielded regression egnatioes relat ing 
egs i l ibr ia s distribution coef f ic ients foe 
sevaral s ignif icantly nazardoas i soto; as to 
tha factc ts affecting s o t | t i o a . Tba 
radiaaaclidas considered era Ca 137, 5r B5, 
Tc ««, Be 106. CO 60. Pot Cs 137 tba 
s ignif icaat variables affectiag sorptica ara 
E». Ba«, aad sadisaat soarce: foe Sc IS tba 
variables ere Ce2», se» , Ig2»; for Be 104 tba 
variables ara B02-, aad Ca2»; aad for Co 60 
tka var ie t i e s are 102- , ard I>. »on« of tba 
variables bad • detvrtabl« affect oa Tc a» 
sorption. Tbare appears to be a correlation 
between sarface areas j f tba sedisaats and 
M. The sediaents »;•.» tbe largest serface 
areas also bad tba bigbeat Kd ra i se s . (BOfl 

BWTtI»1TI0» COErriCIEBT; SOtPTIOB: STaTISTICS; 
ECHTIOBS; SOILS: SEDIBEETS; LtSOIITOtT STUDIES 

<35*> 
Belt«r, E.G., U.S. atonic Eacrgv Coaaissioa. 
eff tee of EnvlrotBeatal I f f a i r s , Basbingtoa. 
C.C.. 

:««p Disposal STSteas for Eadloective Bastes. 

Besoir IS; ondergroend waste Raaegesent sad 
SsviroaaeBtal l e p l i c a t l o a s . T.D. Cook (Ed.), 
fcoceedings of a sysposias. tosston, TI, 
Oaeeaber 6'* . 1*71. kauricai association of 
Fetroleee Geologists, Telsa. or , (pp. 3»1-35*|, 
• 12 pp.(1«72» 

i s of J»ly 1 . 1471, approiiaetely 100 Bi l l ion 
ke of saclear-pcaac-plaat capacity H I i s 
operatioa or wider eoaatractloa and/or 
coatract. Daring tbe 1960s, aa exteasive 
researck. developaeat, aad dessnstratioa 
progras aas car clad oat oa tbe treatment aad 
disposal of a l l types of eases**, l i g a i d . and 
solid ladioactita • a s t e s . Qaockeaicsl 
resasreb aad e i teas ive f ie ld erploratioa and 
iteaonstratlos atadiaa bate baas carried sat 
on se iere l deep disposal ayeteas for 
radioactive vastes . iacladiag tke application 
->f kydrofCBCtnrlaa teckaigae* 1* bedded skale 
ftt loa-keat-prolsctng ea i t e s and tbe ass of 
bedded sa l t aad crystal l ine bedrock for 
higklf radioactive • • • t e a . Tbe ktoaic Energy 

Coc^ission bas adopted e regalatory poller 
•bleb r e g a i n s tkat a l l bigk-le**l l igaid 
vestas froa l icessad 
irradiated-feel-reprocessiag pleats eas t be 
aol idif iod a&l shippaJ ta a aatioaal 
repository, oa lead oveed aad controlled by 
tka federal goeaxaaaat. 1 tentative 
selective, af i s i t e seer Lyoas. Kaasas. baa 
bees aada for aa i n i t i a l sa l t -a lee repository 
for tka dea«*-.stretioa of laag-tara storage 
for botb s o l i d bigb-leval aad laag-l ivad 
alpba-coataaiaatad saate*. bacaesa of a 
geaaral regairesaat for adegaata aoaitorifta 
to assara tka safe aad aEfactiva operation of 
a deep-eall injactioa svs tee . t h i s aatbad kas 
•ot bean ased generally for disposal of 
radioactive aastas . It ar?ears tkat 
iajactioa into deep ^traaabl* foraatioas eay 
be a practical eolation for tba disposal of 
larea oaaat i t i e s of tr i t iae-baariag aastes 
froa vatar raacccrs aad 
• ec'aar-fael-raprocassiag pleats ia tba 
fatere. Iddi t ioaal ceeaarck i s a lso ragaiced 
on tke poteat ial daap disposal Jf aoble gases 
sack as krypton «5 froa caactor aad 
reprocessiag-plaat of f -gas straaes. {latbl 

I-TIIBS; IkSTES. llDIOiCTIVE; ST3MJE, JEOLOIIC; 
SaalES; 10CIS; S i l t DEWS ITS; »SMTS; tE9CCCK; 
SbSTES, SOUB; (aSTES, EICa-LITEl: 
soLmrictTioa: masporrknof: ncEisiie; SIT; 
SELECTtOI; tLPH PStTICl.ES: BOIITMIIC; I t U S , 
nJtCTtOI; SbSTE OISPOSlI.: TlITIUt; KITPTO* 9S; 
<;»srs; XESCJC BTOIULIC f»acro»nc 
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Bisfcop. » .P . , 3 .S . Indersor. and c .S . Rol l i s ter . 
Sandia Laboratories* llbagaargaa, fd; foods sole 
oceaaograplic Ins t i t e t ion , l o » l i aole. u . 

! icltar Santas iu the Seep Seabed. 

Sa»D-7»-7017; 9 pp.: COIT-TSOSIl; Second 
BieBniel Topical Meting aa tbe Ocean, ascleer 
S t e r n and Ear., Tarpon springs, r i , *ay 7-g, 
l»75. (1"»7«) 

Tke great aid-plate/gyre regions of the s e i 
floor aay provide e aaitable resting place 
far traasarsaic kigk-* val vastes preaeatly 
predicted froa tka aeclear poaer i«4u«try. 
These regioss , cospris isg about a gaartar of 
tbe aorld's sarface, are characterized by • 
lack of eajor csrrants. loe biological 
productivity, tbia eeJ leas t s , lov 
scdieentatioB rates , e i treaely low regional 
tar igrapkic gradients, lack of observed 
s « i s s i c events , great daptk. aad only ona 
ioentifyable beatbic re«oa.ce. Becassa 
coatainaent ia tke aKiaata goal of disposal, 
a sat of coaceptaal bar t i e r s against release 
froa tee seabed bas been defined vitb soae 
"test-gaess" e s t i aa te s ef tba aeeber of year* 
over ebicb tbey aay provide coitaiaeeat of 
tke radionaelidaa. Conceptaal barriers 
briefly discussed era: container type, aa ste 
fore, rock type, aediaent colaaa, sediaeat 
sarface, ester colasa, i loggiog. accretion, 
and thersal e f f e c t s . f ir) 

IE»1MS; atSTIS, lICI-lEVtl; •UTtS, 
TOIIOIkPIC; St* OISrOSkL; SITE JtiECTIOE; 
SEDiniTS: C0BT1IEEEPT; IIROCOClIDtS; 
COfTIIIEBS; EOCKS; rl0S«II<S; tCCItttO*; T1T*H1L 
EPrtCIS; TBtOEITIClL STVOIfS: HlC«I»0; I1S11TS; 
SoapTIOl: I0« EXCRaSOE; fl»T0»IDI; »»DIOB0ClIDt 
EXStiTIO* 
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logorov, ».C. lad t . I - traps. 
C i K i n i i ) the Poss ib i l i ty of Disposing of 
ladioect i te l a t t i s O C M I Tresches. 

ftacefal I m of 1 tonic laerey. Proceeding! of 
t i e 2*4 Baited nations Iaterwatto**! c n f u u c t , 
Ctaate, S t i t t e r land, Septesber 1- t3 , t<5*. 
Baited, l a t l e e s , ( m i l , Switzerland, Tol. 18. 
(tp. 37 i -37S | . | i » s« | 

Proposals that packaged high-level 
radioactive ter*e ba disposed of ia ocaaalc 
tranches at* n 1evi»d oa tka bas ic of 
evidence tkat aeters l a trenciae a i i altk 
oterlyiag vater.i. creating tka potaatial foe 
radloaaeiu* transport, la tka casa of tka 
Tonga txaaek, aailaaa cater density i s 27. 8« 
g/ceee at -«000 a. below t k i s depth, density 
decreases, iadicatlag tkat a i l ing **y be 
taking place, aeastreseets of teapwratwre 
aad aaliaitT takae by tka "Salate*" 
expeditioa i a 1952 aad tka "fityax" 
expedition ia 1957 shot tkat re la t ive ly 
skort-tere ckaaaas take place. Tesparattre 
at 7 k* chaagad 0.1* degrees C i s ' -ear*, 
0.11 degrees c at 0 ha, aad 0. I t deer*-a C at 
9 ka. Ibaadaat oxygv* kales 3000 a (S9-5W 
(at tr i t ion) i s the r a s s l t of iaf l a s of 
tatacct ic waters; pho.-.phlta l e v e l s ate 
e s s e n t i d i r constant beiot 1000 s (70 ag 
p/cea) . Sottoa sediaests fcoa tke Tonga 
tteack have a pes i t ive redox potaatial of 101 
at , oxidised l toa coapoaads, aad s s l f s t e s ; 
tke oxidizing layer i s IS ca thick, aad at 
least SO cs tkicfc ia tka lexsedec traack. 
Tke data lad ic i t e s ignif icant s ix ing of 
oxygenated, re lat ive ly loa-deaslty, 
organically act ive m t r at depth La tee 
Tonga ttesck aad otker trenches. |UB| 

Degaitr 

SII DISPOSll; TtUCBCS; TsaPtlhTwIZ: .U.IIITT; 
CIIDtTIOI; OCUIOeUPRT; StlUTIB; SIOiUMTS; 
BISTE DISP0S1L; IISTES, ElDIClCTTVE; BlTTtS, 
HIGB-I.EVEL; (SOSPBITES 

<35«> 
Ittdlcy, D.J., 8* t ta l l e - fac i t l c Bortfctest 
tsboratories, (Iceland, »». 

teaching of Foil i ladioactiv* Bigk-lavel las t s 
Class. 

PH-2MS; it pp. (1978, September) 

Thin report presents tk« tess l ta of leack 
testiag of fnlly-radioactive high-level waste 
glaee developed by M l . Uate sas genorattd 
by separating oat tka t i s i i o n ptodsct and 
actlolds fr ict ions fro* per r reactor ( sa l 
ircadlated to Si,000 Iffd/RO; tka l igald 
••ate >es batch cvlclnad, coiblned with g l t s s 
t c i t , salted, and forsed into 100 g bat-has. 
leach rates for Cs, Sr, Cc, Sb, l a , Ps, •'», 
•h, Cs, snd c« in Jelonixtd aster , seasac<< 
for 639 It',*, ringed (roe • X 10(I-S) g o'. 
g lns j /v 4 ce-dey for cs to « x 10(1-9) g of 
glass/sq c*-d*y for Ca. iffcage fractloaa 
released after «J9 days * « « 2.8 X 10(f-2) 
foe Cs, 2.0 I 10(1-2) for Sr, 1.6 X 10(E-2> 
tor Co, 1.1 X 10 (B-2) for Sb, 7.7 X 10(1-3) 
for In, 2.3 X 10(1-3) for Ps, 2.6 X 10(E-«) 
foe ?.», 1.9 X 10<B-»> for Cs, aad »-9 X 
10(1-5) for Ce, inotker leach t e s t , lining 
the sane glass coapotlt ioi , bat »ith 
nonradioactive t l e s en t s , yielded s i s i l i c 
results (or Cs and Sr. The data indicate 
that radUnacllda release Is i n i t i a l l y by a 

diffasioa-rtrpe sackaaian, caaagjag gradeally 
t o a s i l i c a t * l a t t i c e a l terat ioa aeckaiis*. 
leach rates aeasared fo t saaples fees rarioea 
portions of tke g lass a e l t indicated a 
koeogeaeoee prodact. Farther t e s t a . 
i a volt lag geologic storage cosditioaa aad 
es iag ( a l l y radioactive wastes, ate plaaaed. 
( " U 

Leickiag data aad isotopic ceapositioa of spest 
reactor fee l as calcalated by aa OtlCd code 
coapetax ma ax* laclaaed as appaadices. 

le ickiag la t e 

Ba 5 « ; o> ( 0 ; sr 90; t k 10«; sb 12S: Cs 13* : cs 
137; Ce 1«»; l a I S * ; t * 15S; ta 239; pa 2 * 0 ; Ts 
2*2; Ca 2 U 

T1TI1HCIT10S; CUSS; I t S t i S , t lCS-tlTIl; 
U K I I K ; IkDtOIOCUBIS; LsBOIiTOIT STOBIIS; 
PTSSIOI paoBocrs: ICTISIOIS; a i sT i s , i t g o i o ; 
CatCIMTIOl 

<359> 
Bx.dsaaw, * . ( , . , S . i . Boegiy, Jr. , P.a. Kspsoa, 
B. (abota, P.L. Parker, J, J. reroaa, asd t ,C. 
Strssaeias, Mk l idge • a t i e s a l laborstoty, 
l a a l y t l c a l Ckewlstty Biwlsioa, Oak l ldr . Tl; 
Oak l idge la t ioaa l Laboratory, Ckeaicr 
Technology Division, Oak Sidge, Tl. 

Ol t l sate storage of « igk- le»e l Hate So—ds sad 
Ugaidat i s Sal t Poraations. 

Treatseat aad Storage of l i g k - l e t e l ladloactiwe 
Bastes, Proceedings of a Syaposiss, f ieaaa, 
kaatria, October 8-12, 1962. Intataatioaal 
i t o n i c Energy agency, Tlessa, (pp. 
153-175). (1903) 

Salt foraatioas offer aa attract ive s i t e for 
tke a l t i s s t e storage of high-level Ugnid aad 
so l id wastes. Salt fortat ioas ara 
iaperseable, have good strectaral strength 
aad good therral conductivity. Isboratory 
etperiaeata sad f ie ld t e s t s in a Kansas nine 
have skovi- that: (1) the theraal 
conductivity aad d i f f s s l v i t y of ispare rock 
sa l t ia s i t s (0.011 c a l / e a / s e c / c aad 0.026 
c*(t>2)/sec at a pssk s s l t tssperatnre of 60 
C) are witkis 10* to 209 of the laboratory 
valaes for s ingle cryata ls ; (2) elevating tk* 
tespvretere of 3000 »al (OS) of cast* ia a 7 
1/2-ft sgssre cavity of (S C did not apset 
the s t r i c t a r i l s t a b i l i t y of the sine roos, 
•VSD tkosgfc tke flo<.r-tc-ceil ing diaeasions 
decreased by 1/2 inch at a distance of 5 f t 
fro* the cav i ty : (3) evaporation of so ls t ion 
vltk s tsssgaest condensation on tke s e l l s 
produces sons a l ters t ion of tke c s v i t y ; (*) 
adsorption of ta* vast* s o l s t i o s on the 
crashed s a l t appears to retard both cavity 
alteration aad tke prodsstios of r sd lo ly t i c 
dscoaposition gssss; (S) radiatio* doee to be 
eipected i* aa actual disposal operation will 
not be great enough to s ignif icantly affect 
the s tractare l s t a b i l i t y of tk* roots. The 
• • ) » renaialag anc**teiaty i s the e f fect oa 
s t r t c tars l s t a b i l i t y of elevating the 
tesperstsres of Isrge sr s s s of • s i n s , i 
theoretical ssd aiperlnent i l iavest igst ion of 
t h i s proble* i s carrastly aader say. 
Tenperatare-ris* ca lcalnt ioas have beta 
puforaed for the s to tsgs of tas tes fro* a 
6-t /d feel-processing plant. Por l i g t i d s tot 
east* vas tssased to be sbsorbsd on the 
g t n n l a c s a l t in rooss t i th recessed f loors . 
The net s ine area rsgtited to l i s i t the 
•asts-tesperatare r ise to 70 C varied fron 3» 
acres per yesr for 120-dayold mats* to S 
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<3S9> COS?. 
acres p*c year for 30 year old vestas . If 
the vastes are stored ia solid foro above the 
• i s * ( l o o t , tk* i n n i « reqa ineeat s ax* 
r*4*c*4 ty a (actor 2 .3 . For cyl indrical 
ves se l s stored in kolas la tka ai»« f loor, 
c a l c e l a t i e a s , baaed oo aa ia t i s j i te array of 
tka 1 1 M scarce, sSovod tkat , i a oaaoral. for 
vast** coaled leaser taaa tare* years tka 
spac* r*g*ir«**nts ara tka sae* as for so l ids 
abov* tko f loor . Carraat *tadi*s ara 
priaari ly coacaxaed aitk tka disposal of 
packaged so l ids aad > i l l ce la iaate attk a 
deaoBStratioa ia a s a l t Bin*, probably detiag 
1965. (k«tk| 

Tkereal Conductivity; e l a s t i c i t y 

S10IICE, CEOLOStC; IkSTES, dKI-LEVEL; IkSTES, 
ngoiD; I I S I I S , SOLID: IEPOSKOB;. SILT POKES: 
HIES; USOintCI; LMOtkTOET STUDIES; FIELD 
STUDIES; t l i l l U FBOPfKIES; ETlFOlkTIOS: GkSES; 
BIDIITIOI DOSE; ClTITIES; STtsXTOsIL STIBILITT: 
CC Rl I i nS; PUSTICTTI; ECOICBICS: SITE SELECTIOI 

<3«0> 
Bredska*, B.L. , • -J . So«gly, J r . , F . l . Eapsoa, 
I . labors , F.L. Parker, J .J . Parana, and E.s . 
strain***. Oak l idae l a t i oaa l Laboratory, oak 
tidge, T«. 

Ultiaat* storag* of Bigh-L*v«l fasto Solids aad 
l igaid* i s Salt ForaatioBs. 

tataatioa aad sigtatioB of ladioective l o s s ia 
So i l s , proceedings of a Csstareaco, saclay, 
franca, October 16-11, 1962 cop. 257-261) . (1962, 
Octobar) 

laboratory and fiald stadias i s a (an«*s s a l t 
alaa kara skovn tkat: 1) tfca tkoraal 
conductivity and d i f fa s iv i ty of iapara rock 
sa l t ia s i t a (0.011 cal /cs /s*c /d*g C and 
0.026 sg ca/sac at poak s a l t tosparatara of 
(0 C| ara altkia 10« to 20* of tka laboratory 
fa l sa* for s ingle crys ta l s ; 2) elavatiag tka 
tasparataro of 3000 gal of vast* ia a 7 1/2 
f t sg*ar* canity to 65 c did not apsat tka 
stractaral s tab i l i t y of t t * eine rooa, even 
tkoegk tka floor to ce i l ing l iaensions 
dacrassod by 1/2 inch at a distance of 5 f t 
froa tka cavity; 3) evaporation of solatioa 
• i t h *abss*j«est coadOBsatlOB oa tka a a l l s 
prodacas soaa a l ta ta t ios cf tka canity; ») 
: i»^r' i ipn of tko vasts selat ion oato craskod 
-wit «pp>^rs to ratard botk cavity altaratloa 
• » j tks production of r a d i o l y l c 
deceepositlon gaaes; 5) ref lat ion dosas to ba 
aipactod i s aa actaal disposal oporatioo v i l l 
not bo 9 " a t anc«9k to s ignif icantly affect 
tka stractaral a tabi l i ty cf tka rooes. 
Taaporatara risa calcalatioBS kave baas 
perforeed for tko storsge of vastes froa a 6 
ton/day fsal reprocess-ag plant, l l s o 
c s l c s l s t e d aaro epptoxiaaia cost figares for 
a aina operation handling tka aat ira Ositad 
s t a t a s ' klgk-level aasta production i s tks 
1970'*. Tks aatkor* conelad* tkat storsge of 
kigk-level vasts appsar botk technically and 
acoaofically attract ivo. loa*v«r, farther 
investigation of ssthods to control 
radiolyt ic gas prodaction sad to a io ia i ia 
cavity altaratlon at* reqeirad for l i g i i d 
vasts disposal, ror s o l i d s , tko ckisf 
rese l l ing SBcertalnty i s tko cosbinad of f se t 
of ksat sad overbarde* prassara on tka 
s traetatal s tab i l i ty of ainsd opealngs. (|»F) 

7 Vernal Co»daeUvity; Dif fas iv i ty; Tsiparatara 

flSTE 1T0IISI; SHI SliECTIOl; MITES, 

<359> 

HICI-lETEl: VISTES. SOUS: IkSTES. LI01ID; ShlT 
BEPOSITS; USES; LIBOSkTOtt ST0D1ES; FIELD 
STODIES; TBESBiL PtOFEITIES: ClTITIES; 
STtPOtlTIOl; C3S0EI31TIOI; tDSOtPTIOl: CIS IS; 
I I D i m O l DOSE; SmCTOItL STkltLITT: EE»T 
TlaiSFRI; C1LC0L1TI0IS: FltSHCiri; CEIITCkL 
•lOFEKIES; IkDIITIO* EFFECTS: PIESSIBE EFFECTS; 
9C0I0SICS; COSTS 

<361> 
Bradskaa, I . L. , and I . e . acc la ia . Oak Eidg* 
lat ioaal Laboratory, Oak l i d a o , Tl. 

Basalts aad ksa lys i s . 

Olll-aSSS (DraCtl; 0l l l -CF-70-7-»2; Project Salt 
l a a l t : k Demonstration of tka Disposal of l lgk 
i c t i v i t y Soridifiod l a s t s * i s lad*r«roaad Salt 
Binas, Ck. 11 , (pp. 11.1-11.229), 022 pp.(197l, 
kpril) 

l a s s l t s aad asa lys i s of tk* aiporiasBtal 
aspocts of tk<r projact ara covarsd i s tk i s 
ckaptar. Salactao data a ad iatorpratatioas 
aro prasoBtad t o i l l a s t i s t * tka bakavior of 
tko varios* pkoaosoBa ssdor i a v o s t i f a t i a s , 
iacladina tk* *ff*ct* of radiatio* froa tka 
tn faal c y c l o , ae is tara , aad tmparatar* oa 
rock s a l t , lock d*foraatio* and s in* 
s t a b i l i t y rasalts ar* dsscribed aad di«cass*d 
ia de ta i l , iacladia* a Inscription of tk* 
.cr ious faaos types a m i , dasisa of tka aaaga 
layt . i t , and prasantatios of tk* data for a l l 
pkasas of tk* «zp«ria*at. (C»J| 

Saaaary p l o t s , tablas , and grapks ar* iac l dad. 

USTES, UDI01CTIVE; I1STES, SOLID: IISTE 
DISPOSkL; ST0I16E, SEOLOCIC; EIFOSITOII; SILT 
DEPOSITS: HIES; DESI?*; BCIST0IE; TIEIB1L 
FIOIEITIES: COSIOSIOI; DEFCIBkTIOl; I0CI 
SrCBkllCS; EOOIFBER; I1DI1TJ0I EFFECTS; 
IISTIOEEfTS; TBEOIETICkL S10DIES 

<362> 
Bradabooft, J . D . , » . I . taoland, D.B, Stavart, 
I .J . Trask, and I .J . l iaofrad, O.s. Coolooical 
S*rv*y. 

Saolofic Disposal of Riak-L*vol ladioactiv* 
Bastas - Eartk-Scianca Perspectives, 

O.S. Geological Sarvey Circs lsr 779; IS pp. (1978) 

Tke d i f f i c s l t i e s and l a e s t t a i n t i e s coanected 
vitfc tke geologic dispossl of kiak-level 
radioactive vaste are discassad. On* sajor 
preblas in t k i s area i s tk* cred ib i l i ty of 
geologic predictions over extended t i e s 
•pans. Past geologic a vasta sack aa 
faal t iag , s a i s s i c i t y , or c l i e n t s ckang* 
probably have sot b**n usdoa , bat 
detera in ls t ie explsnatiea* for tkeir 
fregoency, place of occurence , eagaitsda, 
aad rate of caange are d l f f i c a l t to establ ish 
and tkese factors coald drast ical ly affect 
tb* geologic costalBiest Of kl9k-l*v*l 
radioactive vaste . Easy gaostions concaralnj 
tke beksvior of cock s a l t east a lso be 
resolved, lock s a l t kas • klgk s o l s b l l l t y 
aid i f re la t ive ly s s a l l aaoast* of br l i e can 
caoaa sabstast la l decrease la tke aackaalcal 
ftrengtk aad possible aoveaent of vaste 
daring a re lat ive ly skott t l a e , «p«cl*l 
e f forts s i l l ssrely be necessary to lasars 
re tr l evab i l i ty fros a s a l t repository for 
periods as skort a* 10-25 years. Tke task of 
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<J«2> CORT. 
c h a r a c t e r i z i n g groead water t r a n s p o r t s y s t e a s 
a toead p o t e n t i a l r e p o s i t o r i e s i s a l s o of t h e 
a t e o s t i e p o r t e a c e . T h i s t a s k s n o a l d be 
r e c o o s l z e d i s c o s t 1 r aad t i n c o n n a t e ? , bat 
e a p i r i c a l data oa f l o v throagh f r a e t e r e d 
a e d i t aad on t h e d e t a i l e d c f c e a l s t r y of 
s o r p t i o a - d e s o r p t l o a pheaoneni f o r t h e 
a c t i n i d e e l e a e a t s n e e d s t c t « c o l l e c t e d and 
ased i n c o n c e p t u a l a o d e t s . In a d d i t i o n to 
t h e s e f a c t o r s , aore t o o l s t o e v a l u a t e 
p o t e n t i a l r e p o s i t o r i e s s h c a l d be a g g r e s s i v e l y 
deve loped and a c r e e a p h a s i s i s Reeded oc the 
r e l a t i v e l y s h o r t end l o a g t e c s e f f e c t s of t h e 
r e p o s i t o r y s t r a c t a r e and the v a s t e ir> the 
e a v i r o n e e a t around the r e t i s i t o r y -
COBStractioa of a r e p o s i t o r y and e a p l a c e a e n t 
of was te * i l l i n i t i a t e c o a p l e z p r o c e s s e s tha t 
c a n n o t , at p r e s e a t , be p r e d i c t e d v i t a 
c e r t a i n t y . The i n a b i l i t y t o p r e d i c t can he 
o f f s e t in part By a d o p t i o a of 
s s A t i p l e - t a r r i e r or " d e f e a s e in depth* 
p h i l o s o p h y . Seen a p h i l o s o p h y p r o v i d e s a 
saccess iOB of independent b a r r i e r s t o 
r a d i o n o e l i d e a i g r a t l o n . t h e a a s t e f o r a . the 
host r oc k , aad the groandaeter f l o a path a l l 
prov ide p o t e n t i a l b a r r i e r s . (JST) 

«»STES, RaDICaCTIVE; SISTES, BISH-LEYEL: 
-.tOLOr.l- "ITDHOLOCt: SILT DEPOSITS: RETTEVS: 
SCIOBILITT; C0RT1IRRERT: PIECICTIOfS; 
MPOSITORT; HOST SOCES: SITE SSIECTIOE 

<3«3> 
Brewer, L . R . , and J.H. K e t c e l f , Sandia 
l a b o r a t o r i e s , I n d a s t r i a l Rygfene D i v i s i o n , 
U t a q a e r e . a e , i n ; Sandia L a b o r a t o r i e s , 
l o a t r u a e n t a t i o n , Ooa iae try acd »TS P r o j e c t s 
E i v i s i o a , n b e q u e r q e e , EH. 

f a v i r o n a e n t a l moni tor ing a t t h e « a s t e I s o l a t i o n 
E i l o t p u n t s i t e . Calendar Tear 197«. 

s««D-77-1021-. 99 pc. n t t 1 7 . legost) 

R e a s j r e a e a t s of e n v i r o n a e r t a l r a d i a t i o n 
l e v e l s at the HIPP s i t e fcr CT 1976 a r e 
p r e s e n t e d nackgroend r a d i a t i o n aea^ured 
with t h e .-leuter-stofces Prusaur ized Ion 
Chaaber -s 6 -20 a » / a r d a t i n g t h e y e a r , 
a v e r e g i n , 8 . 5 uR/hr ( 7 a a f / y r j . Quarter ly 
a e a s e r e e e a t of 6 t h e r a o l o a l n e s c e n t d o s i a e t r y 
s t a t i o n s y i e l d e d v a l v e s of 7 . 6 - 1 2 . a oP/hr 
( l a . 5 2 6 . 5 e » / y r ) ; a i r b o r n e g r o s s beta was 
1.916-0.*71 p c i / c a a ( a o n t h l y a v e r a q e s | , * l t h 
an average f o r the year of 0 .02 p c i / c u a. 
Ther« vaa an i n c r e a s e o f '/* - 2 5 ' i n TLD 
r a d i a t i o n l e r e l a in the ' . a r t b q u a r t e r , 
probably dae t o Chin*'.* nuc lear t e s t s in 
S e p t e a b e r and n > - - * b e r . Cross beta 
c o n c e n t r a t e - - a i n c r e a s e d to a e a i l e u n of 1.07 
pCi /ca • a f t e r the f i r s t t e s t , and at the and 
of the year r e a a i n e d 3 t i n s h i g h e r than 
l e v e l s be fore the t e a t s . Average 2e-hoor 
c o n c e n t r a t i o n ! cf JO2, S02 , and K2S f o r the 
per iod saapled were 1 2 . 1 9 o g / c o a (aanleun 
l i t n o / e g a ) , a . 2 9 n g / c « a ( a a i l a u n 2* ug/eo 
al , and 0 .110 e g / c a a (aa f iaan 0 , 2 2 a g / c o a ) , 
r e s p e c t i v e l y . Ozone c o n c e n t r a t i o n s vera 
3 . 0 1 3 - 0 . 0 1 2 ppe (aoatt t ly Jn-hr average) for 
t h e p e r i o d s a a p l e d . I t e o i p h e r l e s a a p l i n g v i s 
a l s o c a r r i e d oat f o r CO and p a r t i c u l a t e s . 
E s t l a a t e d beekgeosnd annual whole-body 
r a d i a t i o n e r p o e o r e t o p o p a l a t i o n s i n the 
v i c i n i t y of t h e ITPP s i t e i s 66 -«a arad /yr 
( r o e a x t e t a e l soar c a n . >c a d d i t i o n a l 20 
a r a d / y r a ight b< r e c e i v e d v i a i n t e r n a l 
e i p o s a r e ( e a l n l y t o t t o > , ( 1 « B ) 

flC<S»00>P »»DI«TIC«; flPLOSIOaS, RBCIEIP; 
I l f I R 0 « * f » T ; MORE; PltTICLES, I I I I O H I ; ifinr 
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• r i g g s , L . : . , J r . , O n i v e r s i t y of l i c h i g a a . Inn 
a r b o r , s i . 

Geology of S s b s e r t a c e a a s t e D i s p o s a l i n a i c b i a a a 
S a s i a . 

k a e r i c a n a s s o c i a t i o n of P e t r o l e a a G e o l o g i s t s , 
Reooir 1 0 ; Svbsexta.ce D i s p o s a l i n G e o l o g i c 
S a s i a s - * s t a d y of ' e s e c v o i r S t r a t a , J . E . 
G a l l e y ( E d . ) , l e e r i c a a a s s o c i a t i o n of * e t r o l e a s 
G e o l o g i s t s . T a l i s . 0 1 , ( p p . 128-1 S3) , 253 
p p . ( 1 * 6 8 , augas t ) 

The s s i t a b i l i t y o f an area for v a s t e d i s p o s a l 
• a s t be b i s e d f i r s t on g e o l o g i c f a c t o r s s e e n 
a s : a) t h e p r e s e n c e o f deep porovs aad 
p e r a e a M e s a n d s t o n e s v i t h s a f f i c i e a t f l s i d 
c a p a c i t y and r e c e p t i v i t y for l o n a - t e r s 
h i g h - v o l e s e f l s i d d i s p o s a l , b> t h e p r e s e n c e 
o f t h i c k s a l t d e p o s i t s at a s h a l l o w depth f o r 
s t o r a g e o f s t a b l e s o l i d s in c a v i t i e s , and c ) 
t h e p r e s e n c e of t h i c k s h a l e s for i n j e c t i o n o f 
g r o n t e d w a s t e s i n t o b y d r a a l i c a l l y prodsced 
t r a c t a t e s . l a s o u t h e a s t e r n l i c e i g a a i n t h e 
s t r a c t a r a l and s e d i s e n t a r y S i c h i g a a S a s i n i n 
which s t r a t a d ip l e s s t h i s 1 degree toward 
t h e b a s i n c e n t e r , though t h e r e a r e g e n t l e 
open f o l d s and fev h i g h - a n g l e f a v l t s , t h e 
proper g e o l o g i c c o n d i t i o n s a r e preaea t v i t h 
a) the Roaot s inon Reober o f the t h i c k 
Caabriaa s a n d s t o n e s , b | the s a l t d e p o s i t s o f 
t h e s i l a r i a n S a l i n a P o r a a t i o n , and c) the 
o r d o v i c i a n T t i c a S h a l e . Tne caabr ian 
s a a d s t o n e s are c o n s i d e r e d t o be t h e b e s t 
p o s s i b i l i t y for waste d i s p o s a l , and n o s t 
n o t a b l y t h e Roaot s iaon Sandstone . I t i s a 
f a i r l y c o n s i s t e n t f e l d s c a t h i c , g s e r t z o s e 
s a n d s t o n e cenented l a r g e l y by gnartz and 
f e l d s p a r bat l o c a l l y by - l o l o s i t e and c a l c i t e . 
Rhere i t g r a d e s i n t o c a r b o n a t e f a c i a s i t i s 
l e s s -ioai a s a r e s e r v o i r . G l a a c o n i t e i s 
abundant i n a l l o f the Caabriaa s a a d s t o n e s , 
and coa l d be b e n e f i c i a l in t h e a d s o r p t i o n of 
r a d i o a c t i v e c a t i o n s f r o s v a s t e s . Although 
e l s e w h e r e i n the s t a t e the f o r a a t l o n i s t o o 
deep for e c o n c n i c d iap^va l of wastea and i s 
osed for p o t a b l e f r e s h water , in s o u t h e a s t 
R i c h i g a s , i n the D e t r o i t a r e a , i t i s 61 - 1S2 
a «<J0 - S00 f t ) t h i c k , 76J - 2 » e a (2500 -
7000 f t ) d e e p , and i s n e t a s o a r e e of f r e s h 
w a t e r . In one c o r e which i n c l a d e d the Roant 
S i a o n , taken by t h e Conaaaars Power Coapany, 
p o r o s i t y and p e r a e a b i l i t y a e a s n r e s e n t s were 
d o n e . Por t h e Caabrian s a n d s t o n e s the 
o v e r a l l average p o r o a i t y was 1 0 . 7 t , and the 
o v e r a l l average p e r a e a b i l i t y was 32 ad. 
R e c e p t i v i t y a e a s a r e s e n t a shoved an i n f e c t i o n 
r a t e o f 930 b b l / d a y at a aar face poop 
p r e s s s r e of 1000 p s i g . l f t * r ac id t r e a t a a n t 
and h y d r a u l i c f r a c t u r i n g , r e c e p t i v i t y 
i n c r e a s e d t o 1600 b b l / d a y at a aar faca pnap 
preaaare o f 825 p s i g . Rora t e s t s a r e needed 
f o r p o r o a i t y , p e r a e a b i l i t y , and r e c e p t i v i t y , 
tn a d d i t i o n t o t h e d i s p o s a l o f ( l a i d v a s t e s 
i n t o t h e Caabrian s s n d s t o n e a , the Ot ica S h a l e 
c o u l d take l o w - v o l a a e r a d i o a c t i v e l i g a i d 
w a s t e s a s grout i n j e c t e d i n t o h y l r a a l i c a l l y 
prodsced t r a c t a t e s . The c l a y e l n e r a l a woe11 
be b e n e f i c i a l i n a d s o r p t i o n o f r a d i o a c t i v e 
c a t i o n * . The S a l t a n s a l t b a d s , l a r g e l y 
h a l i t e , but c o n t a i n i n g l a y e r s of d o i o a i t a and 
a n h y d r i t e , c o a l d be a sed tot s t o r a g e of 
• t a b l e s o l i d i f i e d w a s t e * la c a v i t l e a . (OCR) 

This paper prov idea 2* a i p i , d i a g r a a s , and 
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<J«5> 
•cam, P.P.. B.L. Pros a. I .S . Paid, aaa O.R. 
tlaya, Jr.. a.S. saoloaical Jsrray, Paskisatoa, 
PC. 

taalastisa a>f tk*> Caolopic aid Pydrolosic 
Pactora talatad to tka Paat* Storasa Potaat'.al 
af Sasoioic lat i tats l a tk* Soatkaca Pact of tka 
ktlaatlc Caaatal Mais,, Sostk Cacaliaa aad 
Saorpia. 

P.J. Caolopical Satrap reofassiossl Papac V J M ; 
31 pp. I I W ) 

tkia taport lascribas tka aakaarfaca 
distclbstios of cocks of Ccataeaoaa to Lata 
Jatassic P) aaa ia tka fttlastic Coastal 
Plala of Sostk Cacoliaa aad Saocpia, aad 
axsaiaas tkalr cotastisl (or dasp-asll aaata 
storapa. Poc aspplaa psrposss, a aasta 
stocapa "opacatioaal salt* la aatabllakad aad 
dafiaad. I t i s a saad at saadstoaa layat, 
* . 1 a (20 ft) oc aeca ia tkickssss, tkat ia 
isssdiataly aadatlaia aad orarlsis by a layar 
of skala oc clap «. 1 a (2C ft) oc aora ia 
tklckaass, aad ikick oecacs ia rapiosal 
ekroBostcatiprapkic aalta (Oait* 1 , P. C. 0, 
t. r. Cf?-. aad Pf») ) of Pssasoic aaa ia 
acaaa at sea aack of tkasa aaits costais* 
soaasabls pressd aatac. Poassabls pcoaa* 
•star la datlaad aa aatac tkat coatsias »*cl 
ia szctss of 10,000 sp/1. Osiep a pros? of 
paohydrolcpic pataaatacs dacirad fcoa or 
eoabialao; 21 cataaotias of basic data 
sstablisbsd fcoa stsdy aad istsepcatatioa of 
<all cat(laps «ad paopkyslcsl lops, a saciaa 
of 32 raoioaal asps aad • stcstipcapfclc ccoaa 
sactioaa w»t coaatcsctad, Poc sack of tka 
alpkt paolopic salts dsliaaated ia tka 
sabsscfacs, tks paps lllastcata tka 
diatcikatioa of pasta stocapa potaatial ia 
tacss of acaal aitast, daptfc baloa laad 
sarfsca, saad-skals psosstry, aad tko 
appcoiiasta Pad eoacaatf atloa of a salt 's 
aoaasabls 9coaad aatac, la acaas tkat-i tka 
oaolopic salts coataia aosssabla pcosad 
•star, tks daptk baloa laad sacfaca aad tks 
tkicjkaass of potsatlal saata-stoesps 
casarrsic aad cssacraic ssal coabiaatloas aca 
raclabls. Tks csapa ia raciabllity appsacs 
to bs broad saospk to aaot tka sssd foe a 
•ids cknica ssoap tka pao topic tapaicssftts 
tkst soald ascssllr bs coasidscsd is 
salaetiap spadfic aasta stotapa aitas foe 
datallad siaalaatioa. (tatb) (leftl 

I itaasirs t a l l dats acs pro'ldsd ia tabalar foes. 
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<3»*> 
Brora, P.P.. aad P.I. Paid. a.S. Caoloslcal 
Satrap. 

Caoloajic Evalaatioa of Pasta-Storapa pocaatlal 
la Islactad Sapssats of tka sssossic Ipalfoc 
Systaa Palo* tka Zoaa of Pcask Patac. t t laa t ic 
Coastal r i a l s , Poctk cacoliaa tkcospk Paa 
Jaraap. 

Caolopieal S i c n j Pcofaasloaal rapar Po. M l ; aT 

tcasaatsd aca tka data fcoa a cacoaaaissaaca 
aarasp coadactad oa tka t t laat ic Coastal 
Plala fesa poctk Cacolisa to Paa Jorsa*. Tka 
ascasp is a paolopic oaalaatioa of aaata 
stocapa potaatial la portloss of tks aaaosoic 
apjaifsc systss ia tks acaa. Gasaral paolopic 
iaforaatioa aaadad foe aack aa aaalaatioa i s : 
•adaratudlap of tka pataatrr of tfca 
sadisast sass; tka csadltioas aaisttsp daciap 
i ts dapositioa; aad koa i t paa affactad aad 
aodifiad k j tsctsaic sad stesctacal aaaata 
dscisp aad aftae i t s dapositioa. To 
dallsaata cocks kipk ia pacsaakilitp sad 
pocositp fcoa cocks loa ia tkasa psalit ias, 
kaoaladps is aaadad of tkalr astacaal aad 
iataraal psosatcp aad of tkalr dlsteibstioa 
• i tbia tka ssdlaaat aaaa. klso tka focaatloa 
asst ba isolstad kpdcoloplcallT aad aast ka*a 
a faraeabla loo axekaapa altfc tka iataadad 
cadassta. is salactiap cka casaetoic 
aavicoBsaat, tka potsatial casacToic cock 
saoalt oa aadaclala aad oaaclala by saal 
cocks. Tka saal codka aast ba ckackctacixad 
by cslatlaalp loa pacsasbilitf, as absasca of 
fcactacas, asd safficiaat tkickaass sad 
latsral aztast to oaallfp. Idaallp, tha 
casserole cock skosld ba cosaactad m o r a l l y 
• i tk cock ka'iap tka capacity to accapt tko 
astir* f loid tkat aoaas oat of casserole 
stocapo ia csapoasa to isjactioa pcassaca. 
Tkis a i l ! xadaca tha daaaae of fcactaclap asd 
bcaaekiap of tka caaacroic ssala. i 
pealiaiaacy dafiaitioa of taa copaicad 
aaaieoassat is a saad or aaadstoaa layar 20 
f t ot BOCO is tkickasss tkat ia dlcactly 
aadaelaia aad oroclaia by a skala oc clay 
layar 20 f t oc aora ia tkickaaaa. PSlta of 
iatseast ia tka stsdf aeaa ara tka lata 
Jscassic to fsrly ccstacaoas psciods. Slaca 
tka fcask satat atrltonaaat aast ba 
pcotoctad, tka fcaak'aaliaa aatac boaadaey 
i H t l r i tkia tkasa tbcaa aaits m 
dsliaaatad. Pcoa costcsl sails tka folloaiap 
data »«ra datacaiaad by gaolopical sad 
paopkysicsl sstkods: salt tkickaass aad saad 
tkickaass; sracspa dsptk to tko tops of tka 
s i l t ' s potoatisl aasta-caascroic saad; 
tslckasss of potsatisl aasta-rasarrolr sssd; 
tUckaass of oaatlyiaa shala pat foot of 
potential »ssta-r*sar»oir sssd; tkickasss of 
aadselyisp sksls psc foot of potoatisl 
•tstt'Cssaeroie saad; orsebsrdaB tklekaass 
pre foot of potaatial sasta-rssscrolc sssd. 
Tkis dats Is latssdad to aid saassassat is 
dscidisf tka fsrorsbl* stoesps scsas, Tkis 
dsclsios sosld bs sada rltkia s 
cost-pisk'bapafit fesssaock foe dstsllad 
dri l l iap of tkoaa scats sost tarotabla. 
HOP) (PIP) 

paps scs lselsdsd ia back cockat of espoet. 
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i n m i U R t ; t o t o s m : siaxatats: S ITS 
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trewa, B.J. ( U . | . latioaal tacteical 
XBforaatioa Sortie*. Spciaff laid. * I . 
Oceaa sasta Disposal ( I Biblio«rapby * i t k 
Itattacta) . 

IfIS/PS-77/0««1; 297 pp. (1977, laasst) 

tkls apdatad biblloarapky castalas M7 
akstracts, at of (kick ace BOB * * t r l * a to tk* 
pt*«io*s ot i t loa. I t ««a ptaparad by oris 
fto* i ta ea- l ia* iataract l** hlblio«capklc 
ratcianl systos coapcisiaf aero tkaa 504,000 
docaaut/dat* raceeds of tadarally sp-oaeorod 
tvaoacck copoet* datiaf f n i 19*4. Boat of 
tka d t * d topic* ia tkia clbliogtapky i«»*l»« 
ocaaa dlaposal of aaaaa*. s *ua* slada*, aad 
dc*da*d aatorial , altkoafk coaerta oa tka 
diapoaal of radioactive Best**, btlBos, aad 
iadasttial aaatos «c« also conced. 
Ecological affaeta aca iacled*d, aa i s 
casaatck oa tka pollatioa of (a* Tock Biakt. 
Stadiaa oa tko diaekacaa ef k**t*d a f f lteats 
at* oxcleded. ( Ink) ( 1 " ) 

Sepeteedaa HIS/»S-T*/0M0, BUS/PS-75/*«2. aad 
ee»-7»-i iM;. 

Sfl 0ISPOSU; l l f t lOCI IPI i rS: I1STCS, 
UBioicTHi; a is i ts , aoaikoiucTlf i; i »sns , 
CcmtCUL; IlSTtS, 0I6MIC; BLSTIS, SOLID; 
BISTtS. LIOOID: flSTI 0ISPOSIL; SLODfirS; OKICS; 
KOSISTMS, kOOk'IC; BIOSPKfl; POILOTIOB. H T M 

<3<g> 
• tartoa, CD. , aid f .C. BCClela, Oeioa Carblda 
Cct.iotatiea, Baclear Dlilsior, Office of aaata 
laoLitioa, oak Bid**, u. 

SeoloaWel Cil tat ia fat kadlceetlre aaat* 
•«poaitotie>. 

T/0II/T1'47; 12 pp.(1917, soieaber 20) 

I coaptakeaeiae l ta t of a«oloalc*l ccitaria 
aad faetots ia fto»idod at aoaclfieatleaa caa 
ba detl*«d ia *T*leatisa feoloalc focaatloas 
a* tapoaitorles. Tka oooaatty of tka 
rapoaiterr rock ia deeccitad aa tkat tock 
akick ia daap aaoaak to **p*r*te i t ftoa 
•a t t lc ia l proceasea; akick kaa safficioat 
tactical attaat to prcclade ocaackiaa of tka 
oaoloaical coatalaaast daiUa • •car i t io* ot 
datiaa tka radioactive koat ptodactioa; aid 
akick etteads laterally far enoeak to prorlda 
adequate apaco to davaiop aad oparata tk* 
r*po*itory * i tk a beffor xoae of tock. tka 
atabi l i t f ef tka fotaaciot a i l l ba datotalaad 
by tka tata aad aaoaat of ptodictabla 
reaioaal apiift or eebsldaac* of tka badcock; 
faeita ot otkar atcactatal ckartctetistlce 
tkat < l l l aot coaptoaiao tka tepositety 
opetatioet; aad iaaaoa* activity belo* tkat 
•kick aoald ktaack oaoloolc coatainaaat, Th« 

krdroloor of tko npoaitocr a i l l ka cack taat 
OToaad aatat a l l l aot ttaaapoct radioaaclida* 
to tka bioapkaca aad tka amtat coataat of tk* 
tapoaitacT cock a i l l bo laa ao aadac«xoaad 
cknaical raactloaa » i l l aot accoc as a raaalt 
of cadioactit* haatiaf. Tka cock la tko 
copooitorr B i l l aot caact aitk too atotad 
•astaa or tka caaiatac*. aackaalcal 
pcopactiaa, atata of atcoos. aaiaaicitf . aad 
alto aorolofoaat B i l l aloo ha takao lata 
•ccoaat. socloocooooic ecitarta aack a 
aiaoral coooaccos, a* tat coaoaceaa, aad la ad 
roaoaccoa a l l l b* coaaitarad. taa*l »» f l 

c o R u a a m ; comxaaa i a r n a n r ; BISPOSIL stta; 
IXClfkTIOf; fkOUS; CtOMCX tOUkCXOaS; 
eaoiosT; eaoaaa a ir t * : B U T maapaa; araaoioet; 
UtOSTTOIT; (OCXS; StlsaOlOBT; SITC lULBkTIO*; 
sTotisa, ctoLoeic: a i i r t STOiket; i i s n s , 
ikDio icnt i ; acoaoncs 

<3*9> 
aockkaldoc, » . C , t. Scaoakacf, J . l . 
Stottloana, O.J. tcadlor, J . a. taraocd, aad 
a.J. Socaa, aattollo-faclfic (ottkaaat 
laboratociaa, aicklaad, a t . 

loaa-toco Xafaty taaasaaaat of Caoloaic 
Iaolatloa lapositorla*. 

Tcaaaactiaas of tha kaocicaa aaclaac Socio t j 
2*:t3'Sa. (ir?«) 

Tba aaato taolatioa safaty koaoaaaoat Proftaa 
(<I»P) kaa boaa ialt iatad at 
aattolla-Pacific aoctkBaat lakoratocios to 
proaido aotaoda aad data for aaklao loaytara 
safatT aaalaatioas of aptcific aaclaac aaat* 
iaolatio* systaaa. aajot araas of caaaarck ia 
tkis ptojeaa at* dosccietd. Oatalopaaat of a 
*a> tockaiaaa callod (*(aaitocr Siaalatiot 
kaalysia, akick attaapt* to coabiaa tka baat 
faatacas of oxpott opiaiaa/Bolpki. 
faa l t /anat tea* aaalyaia is aadat aay. k 
fltat-faaacatioa ttfaositetf aiaalatloa 
coapstat coda kaa boo* danlopod. 1 * 
oaalaatloa of coapatat coda* saallabia foe 
astiaati*9 tka coas*a,a*ac*a of kTpotkatical 
colaas* acaucioa (sabsacfaco kfdcoloalc, 
s*k*«xf*c* coataaiaaat tcaaspoct, sarfac* 
satac do**, aad air do*«| ass baaa coaplotad, 
sad toa cod** kaaa ba*a s*I*ct*d foe 
lacocpocatioa iato aa iataftatad aodalia* 
sjatoa. OaTolopaaat of • aodal to daaccib* 
tba accaaalatloa aad dlipat*io* procaasos 
occacciao «ka» coataaiaatad aatat is aaad foe 
crop iccifatioa oaac loaa tiaa pacioda is 
* *ar l r coaplat*. i taaa of aaologic 
coaaalt«at* i s datalopia*. fMst l tat laa 
cclatioaakips bataaoa tba petoatiallr 
dinaptiva pkoaoaaaa laaolfad ia sisalatiea 
of tko loaftaca bsaaticc of aooloalc 
coposltoti**. Tk*r * t * aleo d*f*loplaa tk* 
Oaolofic aad oaoak/aical lata I M M to 
spocifj tk* pataaatats of tka rapoaitory 
siaalatio* aod«l. Static, I » I» , aad aalactad 
flow aad aaoxic l**cfcia« aipaciaaats foe Tc 
aad actiaida-dopad olaaaaa kaa* kaoa <tact*4. 
Static aad I»l» laacki*9 atporiaaats aca 
aadat Bay foe clad aad aaclad spaat faal. 
Siailac stadias Bi l l k* pacfoeaad foe tctaal 
kloVlOTOl «aat* 9laaaoi. static, X I I I , aad 
solactod Hot luckiao axpaciaoat* k*ta boaa 
stattad for TW niata fotia of » typos: 
coacc«t«, bitaa**, at** farasldakfdo, aad 
polyaac. lasslts froa tkaaa stadias ata too 
prollalMty to ba toper ud at ara»aat. 
fxp*tiB**tal astkod* tot saasatiaa tk* 
(•taatioa of tsdioaaclid** by oasMdia ac* 
bolna lataatlastad; pt*liaiaacy c*salt* ako« 
tkat featek, lo*-pta*a*e< flo«-tkro*4fc eolaaa. 

EttMitei'^rft.*'1.**'^- • * « * -
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<3«»> COIT. 
t a d a s i a l f i l t r a t i o a aatkcfls y l a l * aaarly tba 
sasa ascptioa salaaa. Yka asrat ioa o f i s 
rad iaaac l ldos a t sora tkaa JO f a o l o f l c 
a a t a c l a l a . i a a o l v l a f o««x 154 coabiaat iaaa of 
a a c l i t a s , aaa laa lc a a t a r l a l s , aad c a a d i t i s s s , 
kaa baaa aaaaarad. a data back i s baiaa 
astakl iakad t o orsaaixa tkasa i l l f a t ara 
aapar isaa ta l r a a a l t a . ( l a t k H U a l 

s i r r r r ; c o a r r r r i costs ; u u n M M L T S I S ; M D C L S : 
• c u t s , • i T i n a t l c a i : u » x o i a c i i » i B I E U T X O B : 
• i s m s i o a ; c i o r s : I B B K I T I O I ; B Z P O S R M T : 
StOMCI , StOlOCIC; U K O M ; CBOMCT; SPCBT 
f t t is; euss; cncims: m a n s ; a n i 
i n u u m M ; rowans: SOBMIOB; taste 
• u i c n n t ; UBOHTOBT STBBIIS; THOBRICU. 
snaxes: icmivts; TtcsaniM; a ims , 
aica-LniL: nsTts, BIBIOICTJTI 

<370> 
f y a r l y , B . C . , asios carbida Corpora t i o a . aacloac 
a i a i s i a a . o f t i c a of Basta i a c l a t i a a . Oat l l d a a , 
I B . 

• apar t of l a a a s t l a a t i o a Oadsraraaad U a o s t o a * 
• iaa* la tba Ohio Baalaa. 

T/otr/sn-a2!i/2: M pp. tiara, JM«I 
fba aaolaalc s a t t i s a of l u t n l asdararasad 
l i aas tesa aiaas l a Okie oUoc tkaa tka PP6 
aiao a t Barbartea aaa i a a a a t i a a t a d . Tka 
a i t a a s i a i t a d lsc lsdad: *, tka Joaatkaa Riaa 
locatad aaar ( a a s s a i l l a aa l cs r raa t l y 
aparatad by tka eolaabia Caaaat corpora t loa ; 
2) tka abaadaaad klpka Poet l a s t caaaat Riaa 
located aaar I r c a t o a ; aad 3) tka Xasiabara 
• i a e a t laaisbaro. aad c a r c a t t l y s t i l l t a d as a 
aadarftoaad storsaa f a c i l i t y , otkor 
reaa ia iaa p o a s l b i l i t i a a afcara l lasstoaa i a 
baiaa aiaad aadararoaad aca locatad i s a l d d l * 
Otdot lc iaa a t i a t a aaar c o n t o n aad 
S a y a t l l l a , Kaatscky. TMaa aza d t i f t - a i a a a 
l a t o a tb ick saasaacs o f carboaatas. Tka 
aatkor pradicts t k a t tkssa aiaaa aoald kaaa 
aoarea crsklaaa s i t k aa ta t daa to tba 
prapoadaraaca of carboaata cock* aad t k a 
p r s s l a l t y of tka alaaa t o t k a Okio t l a a r . 
•oaa of tka s i t a s ( l s i t a d aor tka s i t a a i a 
laatacky bare coodi t ioas coapacabla to tka 
daap a laa at saxbartoa, Okie, ( l a ta ) ( t i r ) 

URtSTOBtS; C I I I S ; 0B0L08T; UPS; P l t l B STOBItS 

<371> 
t y a r l y , D . s . , Oaioa Carbida Corporatioa, aaclaar 
D i f i a i o D , o f f i e a of Basts x s c l a t i o a . Oak Rldoa, 
I B . 

Caraory saarck for Carboaatai Sai tabla for 
Baaaloplaa Dry Oadararoaad Star aaa spaca i a tka 
Bldcoat iaaat , o . i . i . . 

T / O i I / S S » - t J ? 1 / J ; St pp. (1»75, Boaaabar IS) 

Tkls aaatcfc f o r carboaata s t ra ta fo r possibla 
aaa aa a aaclaar aasta ro fos l to ry aaa 
prosptad ty stadias of t * < a i t a a : a daap 
Uaaatoaa alaa aaar Barbsrtoa, Ohio, aad 
aaar-sarfaee d r i f t l l aaa tcaa siaas saar 
(aasas c i t y , ( l a a o a r i . aaoaorpboloay, 
badrock oaolooy, tae tea lea aad a a l s a l c l t y , 
aid kydroloay of sack s l t a ars raaisaad. Tka 
t t o a i t a s a i k i b i t c a r t a i a s i a i l a r l t i a a tbat 
aaka tbaa dryj asoaorpboloaical a t a t a a , 
prasoaea of laparaaabla skaias , oaaaral 

<M«> 

a t r a c t a r a l s a t t l a a . aad loa a a i a a i c r i s k . 
Baaaaar. t b a Bacbartaa a l t a a f f a r s tka 
f t a a t a r p c t a a t l a l f a r dry storaaa » m a 
loafsc paciad a f t i a a . Batk a l a a s i t a s kasa 
lasaraaabla skala absas t k a a l a s , sat tba 
araatar s t r a t i f r a p k l c c o a t i a a i t y aad %caatar 
tkicksaas a f tka skalaa a t Baraactoa a f f a r s a 
aack a s m c a r t a i a sa.f«ta h a t t i a c . C r t t a r i a 
daaalopad f a r 4ry l i aaa toaa ascaaat iaas 
iac lada : 1 | prasaaca ol l a s - a a f l a r a s i a a a l 
d i p s : 9 praaaaca a f t k t r l aafsascaa a f 
iaparaaabla skala as rac! s t k a t caa aar»a aa 
aa iaaara iaas k a r r l a r abwaa t k a ascaaa t iaas : 
31 prasaaca s f s l a c l a l caaars i f hiak asaafk 
abaaa taa ascaaatad kar ixaa ; SI praaaaca a f 
p l a t a a a - l i k a raa iaas ; 51 afcsaaca a f casplax 
to las aad f a a l t a ; ( I loa aaiaa ic r i s k ; 7) 
prasaaca o f carkoaata recks csaa is t iap af 
aasaiaa. daasa l i aas taaa f raa f r a s i a s a l s k l s 
ras idaa; t ) abaaaca a f y s i a t i a f ; asd * ) 
aroldaaca a f araas o f ccaaiaarabla a a l l 
d r i l U a s . H t P | 

Port loas of t a b l a s aad i l l a a t r a t i e a s ara 
U l a f i b l a . 

n o a i c i , C E O I O C I C ; i t n s r o R S ; t i a o s r r o i f : 
CCOPBTSICU. SBt t lTJ ; CBO10CT; trBBOCI; 
riCTOBICS: SCXSIOUST; BTDBJIOBT: S l U t S ; 
SmOCIC STMCtBBtC; STBHIStkPBT; 6KI106IC 
urrnc; rttiD siastts 

<3'2> 
Cartatkars, J. 
aaclaar Baata: Taaaty - r laa Taars Baaca . . . tad 
Bayoad. 

Taa Caaatiaa tadara l aad o a t a r i o aaaaraaaats 
fcaaa aaraad to i a i t i a t l c a of s tsd iaa by 
atoaic Caaray a f caaada, l t d . (1BCU aad 
oatar io lydro oa radsasta i a a o b i l i a a t i o a aad 
aaoloaic disposal tackaisaas, aad sa i a t a r i s 
atoraga aad t raaapor ta t ioa of apast f a a l . 
Otar tka a a * t 3 yaars , U C l a l l l do t a s t 
d r i l l i a « a i s ayaaicaa, aaortkesitas> fabbros. 
aad a raa i t as i a aa a f f a t t t o f i a d M - 1 0 0 
aa i t ab la platoaa for aa clonic d ispaaal s i t a s . 
l a f e r a a t i o a a l l l ba satbarad oa f r a c t a r a 
dassi ty propar t iaa , ckaa lca l p r o p a r t l a s , 
arosadsator a i o r a t i o a , aad oao lo f ic k i a t o r y . 
l a a t d l a t r i b a t i o a s tsd iaa ara plaasad aaiag 
aa IBCO aisa at Sslbary . Otkar s c i a a t i s t s 
a i l l ba daaa lop iM aad t a s t i s t dasiaaa f a r 
aadararosad rapos i to r iaa . Tka aoat prosia laa 
daslaa c i r r a a t l y aadar stady aaald bary 
• ,0 *2 ,000 caaiatara 0 . 3 a l a d i a a a t a r by u.3 
a k i f k ia kolas d r t l l a d l a tka f l o o r a of 
rooaa 1000 a aadararosad; t ka ra aoald bo S00 
eaa ia ta rs / rooa , a l t b aa aaparata paaala of SO 
rooas aaek. l a as t laa tad IS a i l l i o a ca a of 
rock aoald ba aacaaatad for tka rooaa, aad 
aaetkar 500,000 ca a f o r tka atoraaa ko laa . 
Cost aaald ba *«00-»00 a i l l i o a . oapaadiaa oa 
tka af fact iaaaaaa of t k a badrock as a k a r r l a r 
to a l a r a t l o a , b a r i a l rocaa s l t b t ba f11lad 
a i t k aatar>absorbla« c l a y a , or tka aaata 
coataiaara aaclosad I s s ta ia laaa s t a a l (at aa 
a i t r a cost of fSOO a i l l l o a ) . i l a c a a 
dacisioa kas aet baaa aada aboat rsprocaaalaa 
of asad CIBD* raactor f a a l , 1 I C I i s stadyiaa 
tao opt loas: 1) l o a g - t a r a r a t r l a a a k l a 
atoraaa of f s e l rod asssabl ias a t t a r a S-yaar 
taaporary • t a r a s a , aad 2) b a r i a l o f oaly tka 
aastas l a f t Ofar f rss spaat f a a l 
raproeasalaa. f a a t a storass aosld J* l a tka 
fora of g l a s s . I K L foraaaa tba f o l l a a i a a 
t l a a t a b l a for tka ptsaraa: 1) eoseapt 
r s r i f i e a t l o a ( tast d r l l l l a a , patkaay 
aaa lys la , a t e . ) - 3 yaara . 2) s i t s aa lac t loa 
and coaf l raa tory t a a t i a a • 2 yaars; 3) daslaa 
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< J U > c o n . 
eat ceastrectioa of a deBcastratioa 
repository Ckoleiae: tke ees lve leat of * 
•••cm* speat feel fro* oaf pickerla«-type 
CIaso reactorl aad of a teal aad Baste 
laaobl l icet loa p i lo t plaat (VtOO s c a l e ) , at 
eas t s ot 150-100 a i l l i a a aad S15-20 B i l l i e s , 
respectively - * years; a*4 t i a a l l y , tee 
coomalty abase - establlskaeat of 
larse-scale caaaatcial f a c i l i t i e s . Tke 
sa t i re preerao a i l l reestire 2S years to 
achieve operable f a l l - s e a l s f a c i l i t i e s . fLEai 

i n o a i L l i i T i a i : s r c t i c r , c to ioc ic ; SPPBT FIELS; 
TIMStaBTkTlOE; t t l lLIIS; S t B t R S ; 
alctraosiTES; SSBBEOS; a u i s s : i c i t o s s BOCES; 
r i i c t v o t s ; c t B i t c t i nor fSTi tS : « * » * » a»tr»: 
l i n i l l EBOtSsTIES: B E S l t e : R H S I t a i ; 
C H I S T I t S ; ECOBOBICS; C O R a l K U : COBTalBBEaT: 
•rrnrvtl lLiTT; SHIS; laSTE *»S»CEBTBT: atsrc 
Disposal 

<JTJ> 
Carter, ( . 1 . . I .E . Coodaaa, sad I . « . l e c t i n . 
State l a iver s l ty of Baa York, Beearteeat of 
fartk aad Scace Sciaace*. stcay I took, »T. 

Smeary Peviee at rock aeefcaeics aarkskop aa 
Badtoactlve Baste Olsposal. 

t/OiI/TB-20; O0EP-Te12]6; tack aeckaaics 
levlee/aerkskop. Beaver, CO, Deceaber 1«, la ia , 
<T PP.). n * " . febraary f| 

> ssaaary of aork doae oa sa l t foe 
radioactive atoreee i s rrcseated. Tor an 
eiperiaeatal proaras ealaalal asd tr iaxial 
coaprexslea of polycrysta 11 iat eaereeates 
ftoa lyoas, Kaasaa (bedded a a l t l , Dalaaara 
Basis, »ee Reilco (bedded s a l t | , ead 
Jefferaoa Island, Loaiaiaca Moaal sa l t ) aata 
eeassrad. Project Salt Vaelt •** coadected 
U tke Lyoa s a l t ; tke Delaaare Basla sa l t i s 
a caadidate for Saadie's DIPP project; aad 
Jeffecsoa Islaad aeter ia l i s balsa tested for 
eoaparlices of aeckaslcal bekevlor of bedded 
aad do sal s a l t s . ileder tfea coadltloae 
eaployed (2) to WO dearees c aad ataoapkeric 
to 1000 p s i ) , tka s a l t epectaees reaaiaed ia 
tka traas leet ccaap reolet aad steady-state 
craap vaa aot otserved. I l l aaaplaa bad a 
very loa rials' atreaatk a ad etklblted etrtia 
kardesiaa to aaiiaaa coapistsalve s t ra ia . 
Salt stteaotk kaa a satked depeadeace oa 
coaf is l sa praaaara r devietorlc loadla« 
patk. I l l apaeiaaas deforsed koaeeeaeoaely. 
Tka aodel l lsa stadias ara at aa advaacad 
ataoe, la aoaeral, especial ly for tka 
teaearatare aad tkereoelest le rooa 
deforeatlca bletorleo , aaraaaaat aitk Salt 
f i a l t raaalta aaa aacol laat . ta ia a i ta 
aipariaait la plaaaad for ><arr Is laad, 
loaisiaaa doaal sa l t s laa t o coapara altk aad 
to astaad raaalts fros Prclaet Sal t faalt in 
Mddad • • I t . Tka tast '111 ot porforaad at 
tka S*0 f t laaal of a SO ir-old aioa. Ralita 
(aaltl ia a raaaoaabla ckcica for a 
rapositocT bT 1**S boeaaaa It kas a 
ralat iaal f fcl9b tkaraal ceadact lai tr , i a 
ralatiaalT koaooaaaoao aitk faa 
dlaeoat laai t ias to a l loa alaratloa of 
a o l a t i o m , l a ra la t l ro l f aaak Mekaaieallr ao 
lacga i a t t i a l daviatoric atrassa* eaa aot b« 
aalatsiaad, aad tkara ara s a n r a l a i i s t l a a 
siaas 1> afclck [rototapa stadias wj fca 
eoadsetad. laecsMadatioas tj tfca coaalct** 
ara: astabllsksaat of a loraaaaat adaisorr 
paaal; ceaplata eooparatica bataooa 
coaaareial radaaata dlapotal (OH) aad 
a i U t s r r diapoaal (Saadia); raaoaal of 
d l t l s l o * bataaaa oaoloor/kfdroloor aad cork 

aacsaaics: aad coaaidaratioa of otkat 
aata i la la aack as akala, llaaatoaa, basal t . 
aad ataaitaa. rm>i) 

COarOTEt MOCtUS; COBTklBtlst; blSVOSll SRC: 
CSEEP; c i c i o e i ; Boaus, o i n E a u t c k L : IOCI 
•ECUBICS; SklT DEPOSITS; SILT BOatS; 
BEPOSXTOET; S H I E S ; IIBBSTOIES; BaSalSS: 
e a i l l T E S : STBalB: STSMCM, COBPaESSITE: 
BEroEaiTIOaT; TEaPrmTOtE 

<3'»a> 
Ckas. T., B.C.*. Cask, sad C.T. Tsaaa, laarasca 
Barkalaj laboratory. Bar a* lay, CI. 

Tbaoratical Taapacatara Pialds for tka Strips 
Beatar Profact. Tolaa* 1. 

LSL-TOV] 1/2; Sac-0*: it pt . {laTa, Septssbar) 

Tkis rapoct discaaxas tkaraal coadoctioa 
ca lca lat ioas for tars* la-alta kaatat 
azparisasta baiaf coadactad at tka stxipa 
Biaa ia Saadaa. » saalaaalyt ie so la t ioa 
basad oa tka Sraae'a fa actios aataad kas baaa 
daaolapad far as array sf arbitrary 
tioa-dapoadaat f i a i t a l i s * kaatars i s a 
s a a i - i a f i a i t a aadiaa. Tkis aatfcod as s e l l a s 
a tkree diaaaxloaal aaaarical aodal as iaa tka 
ITS (Iataoratad r i a i t e Uffaraaca) tackaiaaa 
kas baas applied t o aodal tke f ie ld 
s l t s a t i o s s at Strip*, ceaperisos kas 
dasoastratad tkat tea f U i t a U s e soarce 
aolatioa for rock teape latere i s ia e z c e l l e a t 
aazeeaoat aitk tke aaaarical aodel s s l a t i e a 
a i s e l l as aitk a closed fors f ia i ta cyliader 
soarce s o l s t i c a . I t m fpasd tkat aaiiaaa 
teeperatera r ise ia tke rock aiefcia tke t«o 
year erperiaeat period a l l l be 1TB dejrees C 
for tka 2-« ka f a l l - s c a l e Meter e ipec i seat , 
3»5 dearees for tke fa l j - s ca la axpariaeat 
aitk a S k« caatral keater aad eiokt 0.12 ka 
paripaaral kaaters, aad lass ttaa 200 deareea 
C for tke t iae-scaled aiaeriaeat . Tke riaa 
of elakt perlpkacal kaa tar< ia tka aecaad 
f a l l - s c a l e eiperiseat a i l l provide a 
aoaiBally aaifora taapacatara r ise al tkia tka 
periBeter a faa seeks after tara-oa. The 
kifk taaperatara xoaa i t local ised tacooakost 
tka daratioa of a l l tkrea eiaeriaeata. 
laaertkelesx, tke e f f ec t of ditferaat 
spaciaas oa tke tkeraal iateractioa betaaea 
adjacent radioactlaa aaata caaistera a i l l be 
dBBoastratei by tke tiaa-aealed etperisaat . 
0atailed r e s e l l s are pretested ia tke fora of 
tables , teaparatara prof i les aad coatoar 
plots , predicted teeperatarae kaae baea 
stored ia aa ea-s i te cospater foe rea l - t lae 
coaparisoa aitk ( la id data, (letkl (Mil 

SEkT SOOKES; TltOIETICkl STOOIES; SODELS; 
VOELS, SkTREEKICIl.; TEEBtkl PtOPEETIES; 
COSPOTEIS; TERPtPtTOtE; SITE SELECTtOB; STOkkSt, 
TECtOSIC; IOC» ItCMflCS; CD1PITES; IS*9)0S 
•OCES; SSPOSITiJJI 

<JT?> 
Cbapaaa, I . , 0 , Stay, «»4 4. Batker, laat i tata 
of Geological )ci«acaa, loadoa, EBalaad. 

•aclaar Kate Maposal: rkt Oeoloaical lapacta. 

It* Sclaatist T«(1100f.2K-21T; ktoa 
M1:18(-1«a, [1071, jpr i l Jl; MTI, jalyi 

Tki* a r t i c l e oat l ioes tka objectives of 
kl«k-level radioactive aaate disposal , tka 

*Jk 
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<375> COM. 
cercest ccllcy to iocorporate vastes iato 
borasilicate e/lsas klocka far pro-disposal 
a t l m atacaae to dissipate heat baton 
psrsssost eeeleeic ber ia l . varlees disposal 
optlosa, eeoloqlc cr i ter ia to bo oat by 
passible kiqk-level eaate disposal altos, tko 
boat kiada ef ceadidate boat cock* u i a 
esaeral discaasiee of rtan these aco foaad 
ia tea saitaa (iaedea, u l fisally tko 
broad-based research aad eevelopoeat proqrae 
belsq fesdad by tko *tc a at tko baited 
•laaaaa ttoaic laerqy ietbority balae carried 
oat o»or tko Best 20 years by tko laatltata 
of Oaoloetcal Sdeaces. Iko hiqk-level 
oastoa eader coaaideratioa aro by-pcodscts of 
reprocessed saoat reactor faol ehich coataia 
tlaaioa pndects esd actiaicaa. the aoat 
foaalbla dispesel optioa fa seep ooolofic 
disposal to arrays of aaderqroead aised 
cavities 300 to lOOt a deep la cock aaltablo 
fat aaplaceaeat of v i t r i f ied blocks. Tko 
eecloqic cri ter ia to bo aot fey a disposal 
alto iacleda peeper voleas Bad ease of eiaiaq 
• c a n , lock of fealte est tractors*, so 
aceaadaater oc aarface aatoc access, 
iaperaeafcle barriers, food tberasl reapoase 
of tko cock, prcvlsios of a eaechaeical 
barrier te aieratioa of actlalios oc flaaloa 
ptedscts by aoaas of ioa-exchaaea oc 
adsorptioa, lack of veste/rock cbeeical 
iatacacticas tkat soeld Jeopardise tha 
iateqrity of tko cock, ckaalca. stabil ity of 
too cock over t iae, loa eeisaiclty, lea 
caaaaccial slqaificasce ia tacas of alaiaa oc 
otboc interests, ssd abi l i ty to sitkstaad 
aajor loaq-tcrs cliaetic chsBqes. Tko 
cosoacck aad developaoBt ccooraa ia aiaed 
priaaclly at eiaaiaiae tb« saltabitlty of 
ccystalliao leaeoss oc aetaeerpklc cocks foe 
•asta disposal, oitk a saceadacy look at 
arqlllacecas cocks aad salt deposita. »ith 
labocstocy. tkoocotical, aad field stadias, 
tka qrosp kapos to loan spoclfic data l is 
aboat tko behavior of cocks aadoc hiqh-level 
« sta copositocy cosditiocs. rectors to bo 
iavestiqsted iaclada: qrcaadsster; 
riaid/cock aad flaid/Mate iateraetiosa; 
tkacaal atccss, coavsctloa. aad perseability 
aodelllaq; tkotsal stabil ity aad 
tkocaoaockaaical pcopoctias of tko cock; 
bsckflllisa aad sealiso satkods; 
three-diaeasiosal borekola seppiaq 
teckalqees; rock-kestiaq; aad asa of 
aiccosoisaic aoaitorisq systoaa. Detailed 
iavestiqstioss «oald bo carried est oa 
specific altos. I»CI) 

Tfcfs article n i f i rst pobliikod ia Baa 
idea l i s t oaf *as reprinted is ktos >itk tko 
oaly ckaaqe feolaq tke resovsl of a l is t of tke 
geological characteristics »f a possible 
»iqk-level aaste disposal s i lo. 

(1STC ST0tt«t: l iSTI PtSPOStl; l i t lES, 
I I I S - L I f t l ; PISTES, lipiOICTTVE; STOttCt. 
movoixc; sioioei; tocrs; etiss; smirs; SILT 
CIPOUTS; isatooj tocis; IFMBOIHIC voces; 
SIDIItSTasT POCKS; *0JT I0CCJ; BTTI0D3; SITt 
SIltCTtOI; l»K>I»T0tt 1T0DIEI; T»I0»lTIC»l 
STODIIS: f l l W SMDItS; C k f l l l H ; TlffRkL 
ftoriiytts; etooiD ftrn; 5»I»T rotis; 
tffOSITOIT; IISSIOI PfODOCTS; tCTIIIPfS; 
tOSOtPTIOf; ftSTV-tOCX Hf t lKTIOfS; lOIITOtlfS; 
ClfMCkl rtOftlTXtS; PHTSXCkl •BDMITItS; 
«fOCHflIST«T 

Ckorry, J . 1 . , • • • . ai l lkaa, C.I. Srlsak, aad 
C.l. task, Oalrarsitr ol fat<rloo, faterloo, 
oatario; tlbarta isTireaaoat, utbbridqa. 

klbecta: Soak Coasaltaats Uai ted , •ississaasa. 
Oatacio. 

k Coacapt foe loaa-Toca Iselatlos of Solid 
•ailoactiao lasts ia fiae-traiaod Deposits. 

baaaoaaaat of lae-laaol aadloactiao lasts, a . l . 
carter. »-»- •Ofkissi. aad I . lake ( Ids . l . 
rrocoodtaas af a Syaposiaa. i t l aa ta , Ck. lay 
23-ZT. 19T7. vera ease Press, ass Tock. IT. Ck. 
M, (pp. 1021-10*01. H i t rp. 

ka aa altacaatisa to tko 'baey above tke 
eatac-taala' approeca. i t is proposed that 
solid los-losol tadioactlwe aaatoa bo baciod 
at tha bottaa of tare* kolas aosecod to 
depths ef aaay aatocs boloa tka eater-table 
la fiae-araiaea deposits. la aoatboca Cassia 
tka boat deposits ia this coqard ace deaao 
relatively safcactsced clayey t i l l cad 
qlaciolaceatrisa clay [ kydraslic coaaactieity 
10|r -n - 10II-H1 ca/see; kydcaalic erediaat 
• . V I ; porosity O.t -0 .2! ) . Be loa tha soaa of 
•ater-tasla flactsattoa tha eechaaiss of 
radiooocllde tcaaspoct s i l l be aolacalar 
diffssisa. Diffasioa is a process that ia so 
aloa that radioaacliaas sack aa Sr 90. cs 
137, sad I 3 s i l l decay ta steals that are 
very aeac aackgroasd befoce aiqcatioa to the 
biosphere. loaq li»ed isotopes sack as c IS 
aad 3a 22« s i l l ease tea 11 y diffase to tha 
biaephere. Vat aaly after aaay thoasaads of 
yaacs. The esissios flax s i l l bo secy l i s . 
Is bydcoqooloqic stadlei of prospective sites 
foe beloa-aater-table disposal is clayey 
deposits, dotecaiastioa of the sqe of the 
qcoaadsstoc by aeass of the saterally 
occacclsq isotopes • 3, 0 Id, • 2, aad C la 
is a key fsctoc. Tke bacial loses ssst be 
shoes to hove pace aster that is very old. 
thereby iodtestis? oxtceaely saall qaaadaater 
velocities *>a the order of 0.2 - 0.02 
ce/yr) . Ueta| (Lis) 

( 0 I I 1 L , i m i B E D I I T E ; StTOUTID I 0 I E : CUTS; 
T l t l ; S I D I I O T S ; OlrTOSIOl; liDIOSOCLIDC 
sieikTiop; etooiD aires; tee DtrttitiiTtoa; 
rrotioiic yfLociTi: K O I U U C sikoitit; 
POMSITT; IIDU01IC COfDOCttflTT; T«t0»STtC«L 
STODirs; tgosTIOIS; IfCOIIIIDkTtOfS; IkSTf 
Disrosal; t iSTl iiaicrsrsr 
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clsssaes. B.C., O.S. Cooloqical Ssrvey. 

•ydroloqic Processes aad Isiioasclide 
Bisccibstioa is s Cavity aad Chiasey Pcodaced by 
tko Casaikin (sclear tiplosioa, tackitta "aland, 
llaska. 

U.S. C o o l o q l c a l Sarvef P r o t e s s i o a s l Paper ' 1 2 - 0 ; 
M pp . (1»7«) 

la aaaiysis of kydrsslic, ckoaical, aad 
radiockaslcsl data obtaiaod la tht viciaity 
of tko site of s sacloac osplosioa 
(code-sssod Caaaikia, 1*71), on lack I t ka 
Islssd, tlaska, sas aadartskaa to describe 
tke kydroloqlc processor •ssoclstod sitk tko 
sstsrstios of sabaarfaca void apace pcedaced 
by tka oiplosios. laee(lately after 
datosstio* of taa aiplosiva, a ssksseface 
cavity sas created ssrrcaadlaq cbo ssplosioa 
paiat. This cavity soot ass partly f i l led by 
collapse of ovecbardas, prodeclaq void v o l m 
is a rabble cblaaer astaadiaq to lead sarfsce 
sad focsiBf a aacface-collapse siak. Sacface 
asd qrossd sater iasediataly baqss f 11 Una 
tka ckiasey bat sas arc laded for a tlaa froa 
tko cavity by tka proseace of steal, fkes 
tke stoat cosdaasad, tka sccaeelsted aatoc ia 
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<177> COST. 
t k i cklsaey f loaad l a t e t h cav i ty *eeioo, 
p ick iae ep aad eapoai t las rad ioact ive 
sa tec ia la eleae I t s patk . • e f l l U a e of t w 
ckiaaey voids tkea t M l H l aad ess stee ly 
coaplate aboat 2*0 days a f t e r tke a ip loe ioa . 
I ke k f l n i l i c proper t ies of l d e e t i f i a d 
aea i fecs l a te rsec t l aa t k e caisetoy sere aoed 
v i t k ea t ios tas of aartaca eater i a f l a * . 
ckiasey disoasiOBS. t ad taa aseaared 
n t n - l i n l r i a e l a tke ckiaaey t a ea t iaa te 
tke d l e t r l k e t t o e of eiploslaa-cceateO 
porosity i s tke ckiaaey, aklck reaped froa 
aboat 10 paccest aaac t k a ke t tee t o * pare* a t 
aaar tka too. Ckaaical ask raOlockealcal 
aaelyse* of aatar f ree t k< c a v i t y ceeelted i a 
i d e a t i f l c a t l o a of t a r e * eaaaaas 
pfceses—ecoaad aatac. sar face aa tac , a a* 
coeeeaaed a toaa . a l t a o e e t aaat aatoc sa spies 
repceseated six ta re a o f tkaaa pkaaes, tkey 
coetaised c e d i o a c t l v i t y rvpresoata t lv * of a l l 
r a d i o a c t i v i t y predeced ay t k a explosion. 
Serptioa of r a d i o a c t i v i t y a * p a r t i c a l e t e 
aat tac aaa w i d e s t , aoca tkaa 10,000 t l aas aa 
aack a c t i v i t y balsa fosad oa s o l i i s as i a 
s o l a t i o a ; keaevec, ao s e l e c t i v i t y foe 
s p e c i f i c isotopes aaa observe* a s * aacptiea 
e a a i l l b T i a e kaO aot beea Marked aOO iaya 
af tac tka esplosioa. t l t aoaok lacee aaoaats 
o f kaat sac* celoased ky tka caaa ik ls 
exp les ios , appcoxiaataly 00 paccaat of t k i s 
kaat aas absorbed by rock aed aatcr t k a t f a l l 
i s t o tka c a v i t y , l a kaat i a tko c a v i t y 
dissipated t o tka seccoeadlaos, sdd i t loaa l 
Tolas voce created ky coo l ies of tka cocks 
t k a t kad ( a l i a s l a t a tko c a v i t y ; t k i s aaa 
space i a part accoeated for tko coatisoed 
• s t a r f law i a t a tka cav i ty observed a f tac 
ckiaaey f i l l i a a ves v i r t s a l l y coeple te . Tka 
occsrraaca of xoses of loa kydcaelic 
coadact iv i ty aay a las kava coatr ikated to tka 
dvlay i a f l l l l a a tka c a v i t y , f l a t k ) 

t r a a a a i s a i v i t y ; Porosity; D i t t r i b e t i o a 
C o e f f l c l e e t ; Taaptcataca 
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<r>»> 
Cobha rag lseer lao , Tslsa, oe . 
Sarvey of act ive and Taactlva l l see for Possible 
0 f t as la Si ta Taat P a c l l i t l u . 

t / 0 v I / S B a - 7 « / i , « , i a ; 1*0 pp. [1<7t, saptaakacl 

ta part of t k a Sat ioaal t a s t e l e r e l a a l 
Storage Proaraa OCC-ID'e Cf f ica of tasta 
Tso1st lea sebcottractod Ccbks Isa lsaar laa to 
carry oat a aarvay of a c t i v a ead laact iva 
eiaee for possikla asa for is s i t a tes t iaa of 
otologic storagt » d r a t r i s v a b l l l t y of 
radioact ive aaata l l a c l a a i a a apast f a a l , 
h i o k - l a v a l v a s t * , a t e . ) . Tkis p ra l i a inary 
raport cotars ava i lab la la foraa t loa aatkarad 
froa tka l l t a c a t a r a . n .5 . (araaa of H a a s , 
• i a i n a (aforcaaaat aad Safaty loaacy, aaa a 
l i a i t a d a»abai of parsoaal coatacts v i t a 
coaatractora or oparatora of f a c i l i t l a s . 
Ineladad ara daacript loaa of Jaa f a c l l i t i a a 

isaa ioo ky aoptk o f a i a o . aataca o f t k a 
coaatcy cock, a laaca l a laaa , aat typa a t 
• a t c y . U a a aaaaary aata i a c l a a a : loca t i aa 
fa ta ta aa« c o a a t y l . avaoc, csoatcy cock t y p o . 
«*ptk o f a i a a , oktcios Itypo a a l aaakar>. 
alaiaaj p l a a . aataal of f teat a a * l a s t ( i f 
iaac t iva ) a i s i a a , volaoo of a iaa , a i a a n l 
a l s o * , praaaat aacvica, a a i a kciof aaaacal 
•oacc lp t loa o f tka a l a s . Tko cc i toc ia for 
j a a f i a a tka s a i t a k i l l t y o f a aiaa foe 
axpsr iaoatat toa aco t a a t tka aiaa ka <cy. 
ovoc 300 f t i a aapta. a a l i t s a i a a r a U a a t l o a 
sack t k a t tkaca i * l i t t a a . i f aay. ptompact 
o f coatact kattaaa tka osaacioaatal a fa ipooat 
aaa c i r c a l a t i a a arsaaa aatacs. t a a a l t a 
fosaca l ly isOicato aot iaaatary rock aiaoa o f 
a i a a r a l s o f svapsri ta o c l f i s as pcofocaUa 
f o r i s s i t a t o a t i a a , fo l loaoa by otkor 
aaalaostacy cocks, aa* tkaa by aiaaa) 
prassciaa aisacala teas asy rack typa akaco 
t k a also i s akova loca l satac t a k l a . 
Poaxtaaa i a a c t i v a aaa 3a a c t i v a a iaaa kava 
boos aolactaa as aost aactky o f faxtbac 
i a v a a t i a a t i a a far posaikla a s * as aaclaar 
aaa*a i s o l a t i o a t o s t f s c i U U o s . UatklCkKOl 

STOBkCI. CBBIOCIC; ItSOS; BSTBS, I M I O k C T n t ; 
t in ts , nsa-irvax: SPOT rotu-. ttTttsTkoxLiTT; 
ctoiocT: s m i n T i R tocis: mroiirts; soosio 
U T R : s u i ••POSITS: ouri sroikct: I I T I I S J : 
s m stucrioo 
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Colt. o a , C . I . , S .S . Cooloalcal sacvay. 

Oaolooic Sassary of tfca kppalackiaa Oasis v i t k 
Oafacoaca t o tka Sabsscfac* Disposal o f 
• a U o a c t i v a casta Sola t iaas . 

TT I -7V1 ; 121 pp. ( m i , Java) 

Tk is raport i s aa axtaaaiva raviav of tka 
s t ra t ia rspky /saa lasata loay aaO a t rac ta ra of 
tko app*lackiaa kasia a i t k a viav tosara 
i d a a t i f i c a t i o s of sraas p o t a a t i a l l y sa i tab la 
foe eaologic disposal o f cadioactiva aastas, 
Tao vasts dlapoaal p o s s i b i l i t i e s of t k a 
s t c s t i f i a d cocks i s tea kasia aca coasiaacad 
i a tacas o f tko f o l l o a i a y : 1) areas 
l i t k o l o a y of tka asqaaacoa; 21 aaaacal 
l i t k o l o o y of tka rock s a l t s coaposias taa 
saoaaacos; aad 3) t k a a tcactscs l a t t l t a d a of 
too saqaascas ia d i f f a t s a t pacta of tko 
kas ia . Tka Oeacaa of asp lo i ta t ios o f 
acoaoaical ly s i o a i f l c a a t a isacal rasoarrss i s 
cossidarod b r i a f l y akara sack a x p l o i t a t i o a 
aay a f fac t vasta-diaposal a o s s i k i l i t i a s . 
l ydco lo f ic aspacts i a saaaral ara aot 
coaeldaced. Oasad l a raa ly oa tka abova 
aao lo f ic factors taa fo l lov lao types o f 
rasarvoirs associated a i t k par t i cs la r 
aeoloelc asvlrossesta o f f e r aoae prespecta 
for taa disposal of radioact ive aaata 
so la t iaas : 1) a r t i f i c i a l l y created c a v i t i a a 
i s tk ick a a l t bads; 2) a r t i f i c i a l l y f ractared 
tkaa l e s t i c a l a r aasdstaaa todies iso la ted i a 
akale or eadstoae setjaaieas; 9) port l o s t of 
tk ick soacarboaate c l a s t i c saaeeacea 
possaaaisT appreciable satara l to roa i ty aad 
pacseab i l i t y ; asd * ) tb ls c l a s t i c a a i t s ( a i t k 
aa ta ra l or a r t i f i c a l l y created opealaes) l a 
tke lover p la te of a t k r e s t f a a l t over la le ky 
laperaoabla s t r a t a . Coasldared 1 * i t a 
a a t l r a t y , taa la ta ordoviciaa c l a s t i c 
aeeaaaea appears to aev« a greater vaster of 
favorable otologic f ac tc rs for testa disposal 
parposea tbaa tka otkers, Tkia aaaaiac* 
cosslsts large ly of ska le , s i l t s t o a e , aad 
taadstoaa; coarse-areiaed l i a k t gray t o red 
rock* are coaeos l a taa sessesce aloaa tka 
•astara side of tka bas is , tkaraas 
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sieiosT. rotoucT i n s m itsoncts 

«•»*> C O M . 
t lM-1 ik lM< dork 10 black cslcsraoas locks 
ara C M M I aloaa tkat aaat sida. Tka Boat 
tatocakla locatioa toe n n < disposal la tats 
aaaaaaca aapssrs to l i a ic tka caaiaa last 
aast of tka Catskill B,«atalas ia soatk 
eaatral Ma lerk ta * aorta caatral 
Paaasyltaai* COaaaastoa saala. Ossaoo 
Saadstsaa. IsoaaTUlo Ska la . asd f t lea ska la 
forsstieaal. I n u of posslklo local 
zaitaki l l ty seen aloaa tka axis at tao 
lllaakasy Boast alas ia sa stars •ast Virf lala 
asd coatral Paaaaylsaaia. Tka Bar I T Stlariaa 
clastic soaaaaca. tka Sllsriaa-SaTaaiaa 
Caraooata aaaosaca. aaa tka saroaiaa clastic 
sasoaacs otter feaer posslkilltlas. Tka lata 
Precsakriaa strati f ied »aaaaaca. tar l r 
Caekciaa, aaa tka csakrUs-ordovlcias 
carkoaata seaeeace attar las possibilities. 
Taa Itsalaslaftaa sad. PesaaylTaaiaB so see sea a 
appear to ka eeaerelly aaaaitakla. 
fletk) a m 

several oeolosic aaaa sad cress sactieas ara 
preside* la a pocket at tka sad of tkia report. 

sitiTictaPiT; s taxnns: ctoioct: etotocic 
s i iacmss: U S I I S i m c m a ; uramosf: oar 
DtrosiTS; stouct, cniocic; a i m s , 
• • • to ic r iv i : Btsrc « o n « > : etsri • ISPOSM.; an 
siucrtoa: SILT • t ios i rs : s t f k s m t s ; ra icr f i is : 
c i t iT i rs: s u i t s : r i n r s ; s t R i c n w i IOCKS: 
m i n s 

<3M> 
Cook, f . e . l . . Lasceace sort'ley laboratory, 
tartk Scioacas naisloa. Berkeley, CI; 
•sieersity of Call ( o n i a , bafartsaet of 
• • tar lals Sclsaca aad Biaetal BBaiaeartaa, 
tarkalaf. CI . 

la appraisal of u r l lock for PetestieI 
tateraroaaa tepoeitorles ef ladioectlse • • « « » . 

ttl-^OO*; IS ap.|1«77, October) 

Tka seckaaical safatr aad stabil i ty of 
saderecsead radioactive seats repository 
depaed* lesaelf oa tka> i l ra ia stata of straas 
ia tka rock, eroeedsster fraasaras, tka 
streeatks of tka rocks, kaatikf br tka tear 
of tka radioactive vestas, sad tka lavoet of 
tko eicavetiess sad tka ilsposltloa of aasta 
caaistors vitkls tkoa. tack of tkese factors 
kas baas aaalyied la tka Host of lata 
available la tka l itecsteta. f l re ls states 
of strosa ka«a tees ideatlf lad aklck aoaU 
retard areeadeetor Ueraai aad okvlete tka 
occarcaact of faelt iaa, aaaa ia tka pressace 
of vatar rrassar* easel tc taa kydroststle 
kead, la rock srosad repositories o.S-2 ka 
bales sarlaea. To aoat tUaa reesireseats 
tka velae of tka aisiasa korlxoatal eeesoeest 
of tkis atato of stress east ko arsster tkaa 
2/3 tkat of tka vertical coapoaaat, tad tka 
aaalaaa stress diffsteace saeald be lass tkaa 
23 «»•- I t ia recosseBoe* tkat tka araa of 
exes'*tiota la ear oaa kstlxoa occap* ao aora 
tkaa 20f of tka araa of t lat korlxoa, to 
avoid adverse isterectioe bat aaaa 
escefatleas. pot deptka ap to 1.2 ka, tka 
laboratory aaiaf lal co-opt waive etreaatk of 
tko rock tkoeld ko 2*0 IPs. Saltket local, 
skort-ters, aor raaloaal loaa-tara 
tkaraoaocaaalcal straaaas ipsaar to pooa 
sorioas i i f f i ca l t l aa , praf.doa poaor 
aaaaltlos ara rapt kslos aboat 1* t/aa a asa 
taastrstaras kaloa ISO C. t aiaala 
rapaaitory coapilaiaa J kcrisoas sack * aa ta 
la acaa sapacata* by stoat 200 a aoals kata 
tko capacity to stora ssstas aitk tkarsal 

<1^> 

oatpat aroaaa >ao M . tk* cosalta la4icata 
ao faaaaaoatal aaoloaic or aackaaical raaaoaa 
akp aasta roaoaitoriaa skoals sot ka 
ascaaatoa at saitakla sitas ia kara rock, 
•oaaaar. apiclt lc Casts ta <atamiaa tka 
aackaaical aal tsacaal rrssactiaa af tka 
rocks at a sita aosla ka aaaaaa to proalsa 
data tot tka aaaiaaaciaf saaiaa ot a 
ropository. also, l i t t l a ospariaaca osists 
af tka affacts sa aaaarscoaac aacaaatioas ot 
taacaat loaa*. ao tkat tkis aapsct rofalras 
tkaoratical »ta*y aaa aspariaaatal 
aaliaatiss. aatkl U « » 

SlTt SCUCTIOK: mOSITOR: STOtlCt, CtOLOCIC; 
MCI I K E U I C S : STttss: icnoas tocxs: 
sXTiaotmc locrs: r a t i u i raoptrrits; P I T S I C I L 
p t o r n r a s ; • T M O I O C T ; raaits: i r a i r u c i u o : 

STkMCra, COBPKSSTTf; TRCItTICkL S T U I K ; 
m a i n s 

<3«1> 
Cook, I .C .a . , aa€ a. aoo4. Lascaaca aartalay 
Lskocatacr, tartk Sciaacas airtsioa. tar ka lay. 
CI : taiaarsity of CaliCocaia, aaaartoaat of 
satariala Sciaaca aa< Uaacal taaiaoarlaa. 
BackaloT, Cs. 

Pall-Scala aa4 Tiaa-scala sastisf tasaciaaata at 
strips: Praliaisary asoalts. 
UL-T0T2; S IC-U; 13 pp. ( I tTf . Bacaakscl 

Too fal l -acala ksatiaa axpariaaats aaa s 
tisa-scals koatiaf ospariasat kaaa kooa 
startaa la scitts sxca*aca4 ia sraaita MO a 
kaloa tka sasfaca la tka abaaiosad aiaa at 
Strips, Sas4oa. Tka fall-acala tssta 
csapriaa alactsical koators aitk a aasiaaa 
aovar oatpat of 20 l> , ia aiaalatoo 
kiok-laval aasts caaiatara 0. J a 1* aiaaatar 
by 2.S a loaa Ikaatos laaatal. Tkasa kaatars 
kaoa boas Iastai ls* is sartlcal borakoloa O.a 
a ia aissstor by s.S a oaap arll lod ia tka 
floor of tko fsU-scala tost d r i f t , aad 
aaparatsd by a aiataacs of 22 a. Osiaa tka 
aaadratic ralatioaskip bataooa loaatk aad 
tisa ia solstloss to tko liaoar coadactioa of 
kast, tke liaaar scala cf tka tiaa-scala 
kaatara aaa boas radocad by O.JI of tko 
fal l -acala, ao tkat tisa is accalacstad by s 
factor ot 10.2. Tko pa rasas of tka 
f all-scsls koatisf oss- risaats ia to assasa 
tks •oac-flalo affocts cf tksraal loadiao for 
tko asslaa of ss aaoaroroasd ropositorj. Tka 
parpoaa af too tiaa-scala atoaclaasts i s to 
obtaia fiold asts oa tka lataractioa kotaooa 
kaatars aad tfcais offact oa tko rock Baa* 
aariaa a poriod af aboat 2 yra, corraapoadiaa 
to aboat 20 yrs af fall-scala oporatloa. 
Pralialsary rosalts skoa tkat aaaaarod 
taaparataras ara sllaktly looox tkaa 
prsdictad, dao to aatar ia tka ksstar koloa, 
caaaiaa tka koat ta bo sissiastod oaar a 
araator laaotk of kolo ty oyaporatioa at tka 
kaator aad eoadoBsstioa (artbar ap tka kola. 
Tka toaoaratara saaaaraaaats ssaaaat tkat 
ksat flea is tko rock ssss is arasoalsaatly 
by coadactioa aad tkat tkaocotlcal ralaos of 
t bar aal cooff Iciaata caa ba asod to pradict 
rock taaparataro* rassastbly sol i . 
•aasaraaaats of rock displacaaoat bataaoa 
aacbor polat* ) a boloa tko kaatar ald-plaaa 
sad tfca kolo collar skoa aalaas 1/2 to 1 / * of 
prod ic tod vslaaa. I poasikla siplaaatioa for 
tkia slakt bo tksrasl aapassios of tko rock 
aasa lata opaa joists. ( (*•) 

Taaporatara 

RIT SOOICIS; H I T TIIPSPTI; Ttt lML PkOtflTItS; 



< je t> 
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<Jf1> CO»T-
51 MITES; XCBSX>«S SOOTS; TBBFEHT9SE; B H ! S ; 
! £ 9 ! I 9 L ! S : SITS SELECTfOB; S13BfrSE. 5T0L3G:C; 
EEPOSITOtt; GESICB; T H W l l C3*OTCTI1TTT; 
TPEsai i f t r n s r o i ; j o r * r s : F i t i a S T U D I E S 

<2S2> 
Ceo*, I . ; . * . , and p . h . s i t t e r s poon, Lawrence 
E e r i e l e y l a b o r a t o r y . Ear tit S c i e n c e s D i v i s i o n , 
B e r k e l e y , CI : V s i v e r s i t y o f C a l i f o r n i a , 
C«F*rts*>nt e f M a t e r i a l s S c i e n c e ead * i a e r a l 
SB?inee>ring, B e r k e l e y , c * . 

XB S i t * S t a t i n ? Exper iwects i s Sard ?oc* : Their 
C c j e c t i v e s and Des ign . 

LSL-'Of3: SIC-10; S e c h e n i c a l and T t * r u l 5 - s i g a 
C c n s i & e r e t i c n s for s a d i o a c t i w * s e s t e 
M p o s i t o r i e s i n Berd Bock, | r p - l"»-2*1 , 26 
F f . | W I , October) 

of t k e • • • ? a l t e r n a t i v e s t l i t a r e b e i c g 
c o n s i d e r e d f o r tke d i s p o s a l of nwc leer 
w a s t e s , deep wadecgrosnd t w r i a l i s f avored . 
Tke w e a l t h o f e x p e r i e n c e concern ing *k* 
d e s i g a * a a > c o n s t r u c t i o n o f andergroead 
e x c a v a t i o n s does not i a c l e d e tk* a s i 3 * e 
e f f e c t s c f k e a t i a g e x c a v a t i o n s by r a d i o a c t i v e 
d e c * ? . * « t k e i s s w * of I c n g - t e r s i s o l a t i o n , 
the e f f e c t s of n e s t i n g ac« i s p o r t a s t in 
e s t a b l i s h i n g t k e f e a s i b i l i t y o f t h i s aethod 
*f i i s e o i a l . ead a c e e s s e d i a l f o e t k e ^esi^n 
of an andergroaad r e p o s i t o r y . V e a r - f i e i d 
phenoaena a r e n a i n d i v i d u a l c a n i s t e r s c a s be 
s t e i i e d t y f a l l - s c a l e e x p e x i s e a t s , o s i n ^ 
e l e c t r i c a l h e a t e r s . ?k« t h e r s a l d i f f n s i t i ' y 
of to*?k i s s o low t h a t i a f o t a a t i o n cOfcc«tr.«i.fti 
tke i n t e r a c t i o n be twee a f a l l - s c a l e b e a t e r s 
an-J t k e e f f e c t s of beat inc. a l a r g e v o l a e e o j 
rocv. c a n n o t be e e e s a r e d i t f a l l - s c a l e 
e x p e r i s e a t s l a s t i n g l e s s than a few d e c a d e s . 
To j v e r c c e e t k i s d i f f i c u l t y , a r i s e - s c a l e ! 
h e a t i n g e x p e r i s c n t kas faeac developed in 
which a r e d a c t i c a i a l i n e a r s c a l e i s 
a c c o s a a a i e d by an a c c e l e r a t i o n o f the * i»» 
s c a l e t o the second power. Tn * k i s 
e x p e r i m e n t , tke l i n e a r s c a l e i s a t o a t a 
t h i r d , s c t h a t tke t i n e s c a l e i s aboat ten 
f o l d , ( l a t h ) 

KICKS; HE*" SOT»?CES; EtCKfkTIOB; STOSJWE, 
SECLOSIC: »»STE DTSPOStL; »EK>STT3?T; 
CCsTaTKEBS; IBSTBIBEBTS; TBEf-.lt; PPapEtTtES •. 
: i f f7ST0K; TIRE HCTOB; STBEfS; ?*EOBSTIO:. 
STUDIES; HELD STOCIES; SITE S E LETT 11* 

Cases and * o o r e , C i n c i n n a t i , Off. 

• BTS T o - S i t a Teat fteeds "otXsbop, i i*jos* 2 » - * 1 , 
l?T«. 

<5»wf-T; 1*2 pp. II*")*, t>eceab«r) 

A work s h o t t o ident i fy , >a 
c o n c e r n s in n a c l e a r waste 
co be r e s o l v e d fcr i a s l t a 
C o l n a b e s , O h i o , i n g e s t J* 
s p o n s o r s h i p of tke b a t t e l 
t n s t i t s t e O f f i c e of Bncle 
P r e s e n t a t i o n s vera g i v e n 
• i t s t e s t i n g p r o g r a a s , in 
f a u l t , 9ltt. averr I s l a n d 
t e s t s , StKipa g r a n i t e tea 
t e s t s , and Eleaaa/Conasao 
tfockiaq i c o a p s s e r e s e t a 
p r i o r i t i s e d l i s t s of t eck 

y>e t e c k n i c a l 
i s o l a t i o n t t a t aeed 
t e s t i n g «a* he .1 ia 

- ^ 0 , \<*t*, «r.4er *he 
te V a o f i a l 
sr Baste I s o l a t i o n . 
en the s t a t e s of in 
c l a l i n g » r o ] » c t 1 a U 

Ran ford b a s a l t 
t a , C U M I Granite 
ga Sh«le t e s t s , 
t t o d e v e l o p 
n ica l i*««* - tac 

«.**4 t.o be esamiaed by in s i t * f i e l d t e s t i n g . 
These g n e p s e e r e a s f e l l o e s : S a l t - Beat 
T r a n s f e r and There*I k a a l f s i s . l o c k 
S e c h a a i c s , s e e r - f i e l d I n t e r a c t i o n s ^ and 
E a r - F i e l d t n t e x a c t l o o s ; Sard Voct - Tkerae l 
l a a l y s i s and lock S e e k s a l e s and V a s t e / t a c t 
I n t e r a c t i o n s ; t r g i t l a c e e e s Bock - Tkecaa l 
a n a l y s i s and l o c k tfeckaeics and BasteXEoct 
" . i t*r%c*ioas . The worksltop agreed t h a t a 
d e f i n i t i o n of t b e s o e r c a t e r a - i n c i e d i n g 
s a s t e f o r * C*g*» c f c e a i c a l c o e p o s i t i o a , 
i s o t o p i c c o a p e s i t i o a . a ad packagiagl , 
c a n i s t e r c a t e r i a l , and everpack a a d / o r 
t e c k f i l l a a t e r i a l ' « a s l a c k i n g , h i s o . i t 
was f e l t tka t c & e a i c a l aad aecrheaica l 
behav ior i n t h e a e a r - f i t H e a v i c o a e e a t i s a o t 
v e i l a a d e t s t o o " and th%t i a s i t * t e s t i n g and 
d e a o f t s t r a t i o s p r o j e c t s aoa ld be n e c e s s a r y . 
;& t h e f a r - f i e l l # tae> p r i a a r y i s s e e o f 
c a a c e m t i s tke c h a r a c t a r t z a t i o a of t h e 
h y d r o g e o l e g i c e s v i r o a a e s t * b e c a a s e o f the 
£ e e i t o a s s e s s t e c l i l e a i f r a t i o t o pheaoaeaa . 
I t was conclade>* t h a t b e c a a s e of tke t i a e 
f r a a e wader c o n s i i e r a t i c a and tke s c a l e of 
t k * r e p o t t i t o r y , s p e c i f i c in s i t * t e s t i n g 
s h o s l d be d i r e c t e d toward C M p e t e r a ode I 
v e r i f i c a t i o n a a i e r a l e a t i o a of s c a l i n g 
p r o b l e a s . Tt war a l s o c a g g e s t e d t k a t 
« * a l a s t ion of t i e * and g e o e e t r i c i a s i t e 
pkenoseoa ^ccwrcing s A t e x s l l y s k o i l d b e 
p s r s v - d in o r i e r t o b e t t e r »%m^tss s c a l e asd 
t i a e f a c t o r s . {L*S) 

?re^e&ta t ions for i a v i t e d s p e a k e r s on a a j o t e j 
e * ! pla.-.se-f iz. s i t a t * i t i t ^ e r e i a c i a d e d a s an 
appendix . 

**"7:Z ST0"t"E; STTEIU', JSC'-CJIC; ihST* 
3I2P0SA-; ShLT DEPOSITS; »IPP; BISt iTS; 
^'IBITES; SHJtlES; HEVT T?IBSfEB; »OC^ SECHiaiCS; 
^^S'l-^WTK !*TE3hCTirt*>; CEEBlCtL C^'P^SXTIOl; 
TS'JTOFES; ?ACB«S:» - - ; ; COrMrfEfS; OTESPhCKTBr;; 
3>CJt?I l - :5 - ; «T3S-iLO-,T; SUDIOKOCLTDE R f a k T W K ; 
C0tF0TE"5; SOSftS, 'Xrztnntl'kl; tOSEtS; TI!!* 
?*CT"B; •ET'!"^M3»TI';K^ 

tMses *?.& • < » : « , u h i t e P l a i n s , KI. 

T^c'-.mcal Sap pot t toe W n e t i c *nv»ronaes» * i 
l i p a c t Statea<«^t {IZIZ}: f 4 l i o a c t t v » i«st<» 
t s o l a t ior. in u*oI-> ; i c ' o r a a t i o n s . Vol i s e ». 
b a s e l i n e » o c * Trop*r"^i*s: S a l t . 

T/"-»;/T<!-3f/»; 12* pp . ( i r » « , k p r i l l 

- 4 l t *s a eediTis * 
of radwaste i s iavest i<? 
o c s i d e r e d i^ t h i s rep* 
* « t n ^alt: . Parados 3ap 
(•.}»•%. ?ar«aet* ' '^ aeasn 
d i s c u s s e d *t<>: a ir-eral 
r * c * c t a r e s , v e a t h e r i s . ^ / 
*.TdrdI*jy/v<«€c c--»r.t*n* 
v e i ^ h ? , n a t e r a l a o : s t a r 
T^an-i's t o d ' i l a s , ^^>is»o 
aod's las , shear s o d a l a s , 
ari9ie in »he H J 0 - J S 3 3 
c ^ a p r e s s i v e s t i e A j t h , t 
•rl*%zic b e i n v i o r , c j e f f 
t h e r a a l e t p a n s t o n , l e a t 
cor.d-Jctivit ft norisoft ta 
v e r t i c a l peraeabi W r y . 
i v f o a i t s are fownd m * 
Tor*, P e n n s y l v a n i a , and 
L U f c o l o g i c a l i y i t i s co 
c a r b o n a t e s , and s h a l e s 
s t r a ' . i g r e p h i e i n i t s . 
th« Pera iaa Kasin arc c 
t a b - t a s i n in Kansas *ad 
d e p o s i t s a r e the Hutchi 

l e p o s i r o r y for st^ra'j*' 
* t e d . S a l t f o c a a i i ^ n u 
rt are *ae S a l i v a 
iB > a l ' , and a s a l t 
w ! . c » i c u l * ' e d ITA 
c i f , l i r . h o l o j y , aa]or 
e l t e r a t i o n , 

j o i n t i n ? , in i * 
« c o n t e n t , p o r o s i t y , 
s ' s v*t i -> , b» i* 
c o h e s i o n f r i c t i o n 

c s i range , a a i a s i a l 
• n s i ' e * t r * n j t h , 
i c i e n t of l i n e a r 
c a p a c i t y , t h e r a a l 

I p e r s e a b t l i t y , and 
The s a l i n a 9 a s i n s a l t 

i c h i g a n , ' i h i o . Hew 
O n t a r i o , Canada. 

aposed of h a l i t e , 
in a n«at>*r of 
he s a l e d e p o s i t s of 
ens idered f r i a the 

lev nmtir^. These 
rson S a l t l e a n e r of 

http://TBEf-.lt
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( i l t > COST. 
tk* Balltaatea poraatloa aad I t coasists of 
ttbysrits kada altaraatlas aitk aray aad rad 
ska las. Tba priaary aait of caasidacatloa ia 
tka Parados tasia af Colorado aas Btak is tka 
Parados Bask a r ef tb* Paaraylvaftlaa (.atansa 
Porsatios- litboloajicall) tba saiado! aaabar 
ia a cycletksa of 2» cyclas of aakydrlta, 
daloalt* aad akala. Tka salt doaa dissassad 
Is tka loam* sadorlyiso toatbara I r t i u M , 
BisslssifFi, klataaa. Taxas aad Loslsiaaa. 1 
saaaary cf saacial salt ckaractatistics is 
srosidad. (IB*I 

Mtaasita tabalar data aad tacksical fisara* aca 
prasaatad. 

Ikaraal Coadactisity; Tkacaal tspassioa; i«at 
Capacity: Tassilo straaotk; coaprassisa 
stcasstk: tolssia's la t io ; Tessa's sodalas: 
Porosity; folaaatcic Batar Cratsat 

I I I I N I t l : CUTS; RSICB: ES.BSTOS'LaSTICTTT: 
Fitx* STBBIIS: ecoucT: iiMCLoci: t n n i i 
nartmts: u i s n n CMTIST: PBTSICIL 
FtCFtmis; m i n i l U R ; POBOSITT; ttfOSITOtT; 
ICCI ItCIHICS; SILT DMIS; H IT ••POSITS: 
s n t s c r i . ccmrss i r t : s n r n t i , t t i s i t t ; 
i m m ; u t r R : isottort; s m s n n i D i ; 
s n i i i R i n M C I J ; (OCRS: s ta tes , czriocir; 
BCCI I1CIUT.CS 

sa ius; isreoos toots: s n n t B T t i i socis; 
•TtPOBITES: STtsTICttUT: MTOSITOST; BlSIBS, 
s r a c r s m : S T T I sttscrto*: sroBict, CEOLOCI: 

<l«s> 
Baaas sad soora. • kita Plalas. IT. 
Tackaical Sapport far Gasaric Isrirossaatal 
lapact Statoaaat (CIISI: (adioactisa lasts 
Isalatioa ia Gaoloaic Poraatioss. 
Stratiaxapkics of Salt, etasita, Saala, aad 
(•salt. 

T/OBI/T«-3«/3: 65 pp.(ir»B, Iprllj 

Tka sbjact of tkis stady is to protldo 
sasaric stratiarapkie sactioas foe a sarlaty 
of saoloalc sadia (salt , cxaaita, akala aad 
basalt) to b« a sad ia pracoaesptaal daaisa 
stadias of daap faoloaic disposal of 
radioactisa aaata. Tka t«ra aassric is 
iatoadad to iaply a lack cf spaeificity: 
kosasar, ia soso casas tka altiaa critocia 
(daptk, tklckaass, aad lataral astast) 
conflict altk tka affort to saistaia a lack 
of asacificity, aad tka rsssltlas aaaarlc 
stratiarapkic sactioas ara racoasizabla >ad 
rasaskla oaly a l ialtad isobar of saoloalc 
toraatloss aad oaoscapklc at aas. Tka 
aatkodolofy asad to dasalcp taa saaaric 
stratiaraphic aaction coaalatad nt a 
litocatata taaiaa ftoa aktck tao to ais taaI 
stratiarapkic sactloa* sara obtaiaad for aach 
araa of iatarast. Tka raal stratiarapkic 
aactioas vara cospacod asd coabisad lato a 
coaposita sactisa aaaarslly rap rasaatstifa of 
aaca stady araa. By eoapariaa aad coablslaa 
tka coaposita attatlarapkic sactloa ia a 
ssklactlss asaaar, tko aaaaric stratifrapkic 
sactlos »«s dasalopsd. Salt sactioas aara 
takaa frea tka saliaa. Parados, Paraias, aad 
Billistos Basias. tralllscsoas sactioas asra 
takaa fro* tka •ld-eostiaaat sraa, 
•isstsslppl Isbayaast, Piarra Ska la, tlasaa 
Porsstiea, aad tka araat (allay of 
California. Tka oasaric sraalta sactio* »aa 
darlrad froa iasastlaatloaa ia tka Barltlaaa, 
Ippalacbiaas, araat ukas skiald arsa, 
lockios, Slarra (aaads. aad tka Basia aad 
Biso* Pro»iac«. Tka kaaalt sactloa aas kasad 
oa tka Calaabia Rlvac «r»ap. (katk) ( l « « 

( K l t l S ; StlT DEPOSITS; BISttTS; «tk(ITIS: 

<M4> 
Oaaaaa, P.B., 
Labsratorias. 

aad J. ( . Tillacaoa. Saadia 
Mba9acaa*. ( I . 

Salt Ratios Pollosiaa Baclaac Basta Disposal. 
OOBP-TtoiM; SkBV-TT-t22«C: KsalaaUaa, aad 
Pradictioa of Sabcidaaoa. PcocaadLaajs of aa 
tstoraatioaal Coafacaaca, Boooacola, PLr Jaaaary 
15-20. in*. (20 ppv|. (147(1 

Tao fiaita-alaaaat aodals kasa baaa appliad 
ta tka aaalysis of baddad salt babavior ia 
tka pcasaaca of kaat-oaaaratisa ca4ioactisa 
aastas. Cat aodal asas a taaranaackaaical 
aacoaaaxy craap approsiaatloa; bakaslor is 
raprasaatod by a aoalisaac ralatlaasaip 
batasaa appliad stcassaa asd roaaltiaa stxaia 
ratas. Tka flaa flalds aad toapacatara 
distrlbstioas aca coaplad tkrosah 
tosparataro-dapaadast body forcas, 
taaparatara-dapaadaat ccastitatisa aoaatioas. 
siscaas disatipatioa, aad caaafas ia tka 
systaa oaoaatcy; a last i a raspossn is 
aaalactad. Tka otkar sadal asas a 
tkaraoalastic foraalatiaa. strassas aad 
daforaatloas ara dataralaad toe a las t ic 
tkacasl straias daa to ckaasaa ia 
taaparstara; taaparatara diatribstioas for 
tiaas dasiaa tka dafonatioaal ktstory of tka 
raoio* ara coapatad pricr to taa 
tkaraoalastic aaalysas aad asad sitkia tka 
faraalatioa to osalaats tasraal straiaa. Tka 
aodals ksso baaa appliad to stadias of 
stora4a altacaatiaas aad to aaalysis of 
baoyaat aoaasaat of kaatad salt. Tka f ia i ta 
alaaast aodals aaaa baaa appliad to tka 
aaalysis of tkraa probtass associatad sitb 
aroaad aovasaat ia a salt rapositocy: aa 
altarsatiaa stady for caaistar aaplacaaast 
optioss is sbick tba taaparatara iacraasas 
dsa to saat prodaciaa aastaa accalarata craap 
daforsatioas of dlffaraat also rooaa; tba 
boayast affacts pcodacad by a siaala cssiatar 
ssrrosadad by salt; asd taa af facts prodacad 
by aa astir* capository altk a sasta ctsiatar 
korisoa. Basalts of tka f i rst stady iadicata 
tkat storiao, aaatas korisoatally ia tka 
pil lar is lass saitabla tkaa storaaa baaaatk 
tka rooa. (astas storad ia tka pi l lar 
ltcraaaa craap ratas, accalaratiaa rooa 
cloaara. also, aaiataislao a los astractioa 
rstio last aad of dlsparsisa tka csai stars 
(kiak aitractioa ratiol siloss losasr tlsas 
for ratr infabi l i ty , stariaa sastas baaar.tb 
tko rooas ski la aaiataiaiaa a laraa pil lar 
• idtk prwida* tka bast storaaa altaraatisa 
of tko caaas coasidarad. Traasiaat aalysaa 
of iadlsldsal caalstar aosaaaat skoa tkat tka 
cssiscar i a i t i a l l y alska sitk lacraaslaa 
salacity, aat i l kaatiaa o* tka salt foras a 
coaaactlsa c a l l , aad tka caalstar risas; 
ataataally, boat pradsctlos fa l l s , aad tka 
caaistar sisks aaaia. Total sartical 
dlsplacaaast 1* lass tkaa 1 a. staady-stata 
asslysas also iadicata dlapUcaaaat is sot 
aifslf icaat. Isoyast aotioa oa a rafioaal 
seals for aa silsyaaatric raaiaa sitk a 
kaat-prodacla< koriso* at 100 a daptk aad 
aitaadiaf radially froa 540 s to 1*00 a froa 
tka abaft caatarllsa aas aaalysad ssiaa botk 
aodala. Xalt ial tkacsal load is 25 t/sa a, 
aitk a J» yr ka l f - l l f * . Oaias tka 
tkaraooacksaical sacosdary craap aod*!, 
dlsplacaaaat a fur *0o yrs is oa tk* ordar of 
0.5 s , sitk or sitkoat s s t i f f laysr 
osorlyUs taa salt bad. Tkaraoalastic 
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<3«*> C U i . 
m l f M i shoe aaxlaea dieflecaaeat t o k* 
• •oat 0.1 a. I f tar tea i n i t i a l period of 
heating, craat atimim iacnaeat* ax* each 
larger thee th* e l a s t i c atraia increeeats , 
aad predoeiaat* throagk scat of th* 
eetoraatlCMl period., (lath) fLM) 

S n a l s o lacloac l a s t * Canister Taeraally 
Iasacad Botloa. p.B. Basso* an* J . t . Ti l iarao*. 
S1BB-78-0KC, Jaao ir>«. 

toons- IODKS. u n m n c u ; n o u a . stoueic; 
SILT BsMSITS: IhSTIS, BTCIVtltsX: HIT 
t M B S W : n i T SOBBCBS: Clttf: TBBOUTICIL 
ST0DIK; TtSCOSITT: T t t t U t IMftSTXtS: IMTt 
STCBICI 

<ltr> 
B«J*, B.h . , Bockaell leternntioaal , atoaics 
lataraatioaal Division, Ucklaad. »h. 

i a sa l t Baste Iso lat lea Proaxsa Boetkly Report, 
rebraary 111*. 

IBO-BBI-7B-10O P I B ; 23 op. |1*7B. pobraarr Ml 

Tnis report describe* progress on the Basalt 
Baste Isolation rrograe at laaford for tko 
aoath of FVbraary, 1*7*. teeaty «q s i of tk* 
Saddle I t s . aero geologically sapped at a 
seal* of 1:2(000; iadicat ioas of Pliocene 
apl l f t lease tka tactoale s t a b i l i t y of tko 
Boaataiss an snresols«d gaestion. I 
prelieinnry cnaracterixation of 26 gratel 
p i t s 1B and aaar saaford aas nade; ao 
tactoBic stractoras vara toned. 
Ipproxlaately 1*00 aa l l s thick peaetrate 
basalt i s tka Pasco Basis kat* baaa 
ident i f ied. Bock i s in progress OB 
ides t l f i ce t ioa of a a l l s dt i l lad beloe tka 
Saddle I t s . rorsetiOB-BaBapea Basalt coatact. 
la tka Baste/Basalt iataraetioa stsdy, aork 
coatinaed tosard i so lat ioa of iataractioa 
pcodscts abicb sra priaary kosts for varioes 
ioes . Tka fol leviag obse stations bsv* bee* 
Bade: la i j t ied sp i s Ba-se*ksite sad 
Ba-pollacite; c s occars bctk la solatiofi and 
1B Bs-sMkslta; B i s tiad ap in t i sca lconi te , 
and re In acaita. l i x tac t s of SrZr03 
(believed to fca tk* sost likoly Sr pkasa in 
nareprocessed (Ml) aad plagloclese hate baea 
tr*at*d kydrotkersally at 200 and 300 C aad 
300 bars to explore aketksr Sr can b* 
aobllixad aad if i t s i l l re fixed by ion 
exekaage aitk plagieclaee la basalt . Basalts 
aftac 7 days at 300 C and 100 bars iadieata a 
d*cr*asa in X-ray c c y s t a l l i a i t y , bat no 
obsloss Istacactioa. lydrologic Sol* Be-5 
e s s cespleted at 39»0 f t . »o artas isa ion* 
hbose tba Ostanea Oait vaa exposed to a los t 
c ircalat ioa >ona bsloa tba Oait jast bafor* 
tka «*11 vas cospleted; an axpandabl* rabb«r 
packar »•• IBB and sat in tk* s iddl* of tka 
Oataaaa Oait to prevent coansnieatioa b*t»**a 
xonas. Bsrnhol* K-6 i s creseatly corad to 
« » 3 f t ; planned tota l dattk i s »»00 f t . 
l i n t aedeling stadias k»f« skosn tkat, at 
deptks of 1000 f t , probability of joint s l i p 
a boss tfca plana of tk* l e foat to t j i s sat11 
(safety factor • 21 . A regaest for proposals 
to p*rfora ' "Disrsptife Ifaot tnalysis" for 
* geologic repository kas ba*n prepared, as 
tk* f i r s t pkasa of a risk analysis »kich . i l l 
laclad* "tcatsport eodeliag" and "eossegaence 
aaelysls* pkasas. Design of bantats and 
inatraaantstloB tor tk* fear Sertace Tast 
r s e i l l t y coBtlnaas. Procsreeeat 
speclf lcatloan sre being crepared. k 
Tactonics and Se i sa lc i ty of th* Colaabla 
Pleteas Borksbo( aas kald in Sas t t l* . »», 

abcMxy 1»-1*. 1*7*. (katsl ( U D 

n n i stnasi s>aaouToiT STBBIB; saokocic 
S m c n U S ; BIMSXTX; M S Z B S . UTtSIBB; IOHU; 
TIDIRtCI l S t n i S S ; STXOStXfl; COUCIC 
UrriBE; C1OL0GT; EIBMtOST; OWES; M1CTBBX5; 
taskiss; tnsicki i m m i B ; t m i u 
rtott/tnts; i m g m u u kixmneas; rxziTiof; 
atoajD m a ; n n u u ; Bksrt •tstasu; itstt 
noakci: s n n a , OOLIEIC; *asns. luiotcrtri; 
aoarns: Dtsia : stttnasrar: cmicu. 
MSXTSXS: mmous; swtatsxcu sa*its: 
M*OSTR»T 

<3»B> 
D*ja. t . t . . aackwl l lataraat ioaai . I toa ics 
la tarmt ioaa l Diais ioa, BickUad. B». 

Basalt l a s t * Iso lat ion *rofx"as loathly tapoct, 
Jaaaary 1»7»j 

UO-BBI-TI-tOO JIB: 23 pp. C197I, Jaaaary J1| 

Tkis xopatt dascrlbas proorass oa tk* Basalt 
l a s t * Iso lat ioa t r o o n s a t laaford for tka 
•OBtk of Jaaaary, 1*7B. t raalsioa of 
stcatioxapkic noB*nclatar* for th* tasco 
Basis aas co*pl*t*tf, vork aas haaan os 
aaoloaic aappisa of tk* latt l*saak* s i l l s 
ax*a, aad approxiantvlT no sa s i «*r* 
9*oloaically aappad at a seal* of 1:2*000 ia 
tk* t i d a i t y of laaford. S*a*ral f s a l t s aad 
folds a n idantif iod and aappad in tk* Bin* 
Canyon ar*a, tk* Saldl* I t s . , Bataaas l idg*, 
and yakiaa l ido* . Tract ar* cbaractarist ics 
kax* b**a loottod l a 100 f t of 0B>5 coca, 
intarfloa aa i t s a*as*r*d i s oatcrops of 
Crasd* toad* Basalt at S*atia*l Sap, graaal 
p i t s oa tk* c*s*n*t ioa has* b**a 
characterised, and tkr*« 1000 f t sagsatic 
prof i les kaa* b«*n cospl*t*d across tk* 
Ziat*l Caayoa raalt soatk of lanfoci . 
Cnaaical analyses nam bee* perforaad on SB 
basalt sa sp le s . Is tka kydroloaic proaraa, 
test ing procedarea **c« «stablisk*d aad 
preparations b*aan to daselop tke too l s 
seeded for f ie ld t e s t ing . Dril l ing operatioaa 
costiaae at lydroloaic Bole BC-5, skich i s at 
a deptk of 1S00 f t (goal i s (000 f t | ; cable 
tool operations at 0C-« kas* r**ck*d «2B ft 
igoal i s 700 f t ) . Core Bole DC-11 at Sable 
Boontain aas cospletad at 3IS f t : Cor* lo l* 
DC-6 has casing c*a*at*d to 1100 f t and 
dr i l l ing i s at 1200 f t . Baate/basalt 
interaction s tadias con tinand, aitk 
hydrotaersal treataent of s iaslatad east* 
g lass spkaroida to data rain* reaction rata, 
sol id pkas* al terat ion (redacts, aad tke 
species sobil ixed into solatloa after 7 days 
a t 300 C/300 bars. Tasting to 1* days a lsost 
t o t a l l y altered and fragaeated tke g lass ; 
•eeksi te crysta l s sera presest on tk* 
fragaeats BBd i s tk* carsal*. Cs 
aobil ixatlon sas abost 2* in 7 days as>l 121 
i s It days; nc Sr >•• detected ia solution. 
CsOR and CS2ROC* ' a»e b«en reacted aith 
lskradorite for 10 days at 200 C/300 bars, in 
botk cases yielding polIncite (Cs,«a)tlSi206 
as tke prise reaction prodact; aitk cs2iooa 
as tka Cs-sosrce, sckee l i t* CaloO* also 
foraad. larg*-*olsa* reconnaissance 
experiments bat* bean i s i t i a t e d . Detelepaeat 
of cospster cod** t o stsdy tke tkersal and 
aeckanical rock aass properties pertiaent to 
tke design and constraetio* of a repository 
coat iases . » contract tor tke physical and 
tkaraal test ing of rock cores aas aaarded to 
tke Colorado School of Blaes - forth 
Xxcnsation I n s t i t s t a . core charactarixation 
i s nov cosplete and test ing ander *ay. • bid 
package for tke construction of tke Bear 
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<3M> COST. 
Sarface Teat Faci l i ty "*« prepared Oariae tka 
reportiao, period, taatkl O.EBJ 

t i n s s n a i t s : UBCMTOST srmtts: a i m s ; 
c n u c u u a u s r s : « u s s ; c « s i a s ; s m m n ; 
t c u a c R t : s c u t u m : coarrrn cos t s : CEOLOCIC 
• I t n a c ; CBOMCf ; BTBBOimi; COBBS: mCTBBES; 
(1XU.TS: m s t c t i n o r n r i t s ; t a s i u i 
PBOPIBTXES: s m o r a n s u . k i T i i a n o r s ; n n n o c 
e i o a n n t n ; • i i e t t i s ; l a s r c ars tasu . ; a t s r t 
s t o n e t ; STOBICE, ctotoexc: BESTES. MBIOICTITE: 
ctotocic S T t e r a i t s : k o a x f o s : a s s i e s ; 
STMRSBIPBr; N l t n i l 3 : CEOEBTSIC1L SalVETS: 
BIPOSITOBT 

t e )a . I . E . , aacka«Il Iateraat ioael , Etoaics 
Iataraatioaal Biaialoa. EicfclaB*. BE. 

Baaalt Bast* Isolat iea Proexsr BoBtklp tepozt , 
lacck I97B. 

iM-an-Ti-iM lit: M pp. tma, aatck at) 
Ipproxlaatalp IS eaeare a i l e a vara 
eeolopical l f aarpad darlaa tka reportisa 
patio*1 i a tka peace Baaia aa< a i c U i t r . 
l -car aealysia aad fractal* aappiao. coatiaaad 
oa ackedaje. sekaacfaca geological aapa kaaa 
baaa prepared toe tkcaa strat ierapkic 
kocizcas baaeatfc tka Peace Basis, 
fre l ia iaezy kptroloeic to s t iae of > H M o o t 
ie tcreal a t Caca Bale OC-C aaa coedacted. 
Wtaaakil i ty aaasereaests a«re eeaerallr 
belee dotactios l i e I t * . U t U «•< o l tka 
aaatk. Coca Bala X-a aaa a t a deptk of 3,000 
fee t , core Bala CC-t aa* at 3,1*3 f e e t , aad 
Caca Sola pc-0 aaa at a daptk of 1,530 ( a a t . 
Tka sackaalcal aa* tkerael taetiag of coras 
froa tka Eear-Sartace taat f e c i l i t * aaa 
coapleted. Tka reee l t s i sd ica te tkat tka 
Peaaaa f loe kaa aaeraas kaaalt properties 
•kick aerp l i t t l e aitk location ia tka f lo* . 
Bferotkeraal t a w of basalt /speat 
aerepEoceesed faal iataractieaa aad 
k e s s l t / e l a s s latsractioBS ears coatiaeed. 
Ckareczerisatieas at tka solid, aid prodacts 
aad tka resal t iaa eo lat ioes a n eader tap. 
Basis* of kaatara far tka Bear-Serface Taat 
r a c i l i t p ia appzozieatalj 90 parceat 
coaplete, Prelisiaarp iaatraaaat borekele 
areata Cat tka t a l l - aad t iee -ece led t e s t s 
kaaa Baaa defiaed. I pcaliaiaarr eospster 
aaalpeie of tk» teiparatexos, atraaaaa, aad 
diaplaceaeata iadacad i a tka cock sas s by tka 
f a l l - aad tiae-ecaled kaatar taata kaa kaaa 
caaplatad. Tka deals* of Bear-serface Taat 
f a c i l i t y taaaalt aad axcatatioaa kaa kaaa 
coepleted. lacladad la t k i a t e s l s s axa 
approziaatelr 5,000 l i a a a l (aat of kolea 
dr i l l ed i t tka taat cooes aa part of tka taat 
proarss. Peeerlcal sodeliaa; of rack atraaaaa 
altkia a kaaalt aaata rapcsltorp »aa 
coatiaaad eelaa f ia l ta alaaaat, f i a i t e 
differesca, aad diaplaceeeat dlecoatiaaitT 
t*ckale*ee. several tao - aad 
tkraa-diaaaciaaal eiaala-tooa aad reaioeal 
coapatar raaa aara parforaad. (jlatk) 

l l laatrat ioaa sko* locat loe it d r i l l kolaa aad a 
coaoaptaal etetck ef eaablaad aear-esrfaee aad 
aaaat faal taat f a c i l l t r . 

Tlaraal Coadaetiaita; Beasit i ; Porosltr; 
Coepceeelae 5tra»',tk> Teaeila straaatk 

t i m t f ; «B0M«IC l»r»ia»; PMCTPIH; n u t 
fTOBItf; BIVIOtMT; rlMMBIUTT; BIILUB0; TctaBit pwrnrxn; *rnT roni: aiksx; loinoitft intss; ticimioi; BODIU. 

u n E M T i c a i : KPOSITOBT; n s t n s r r r s ; B U T 
S0WCE5; SttE SELECTIOT; ItaOBkTOlT STBBXSS; 
SEBIinrS; CEOPBTSICIX SSBtEIS; CBJLOCT; COSSS: 
n t s i c u . PBOPEBTIES: s r r a t H . BECUHCBL: 
aTSfotanui . U T c m t o a s : n i i r i o i ; SIOOBB 
•kTES; aiSTt BXStOSkl; BASH SIDliCS: BESICa 

<390> 
aaja, ! . » . , lackaall Xataraatiaaal, atoaicm 
Zataraatioaal BLaisiaa, l i cklaad, • » . 

Baaalt Baata lao lat iaa Proaraa aoatklf laport. 
k p d l 1978. 

BaO-laI-''B-100 IPB; 2k p?. «19TB. apci l 101 

lappiap of l a t a Caaozoic aadiaaata aad 
aadarlpiaf kaaalt coatiaaad. Maid aork ia 
• a l l aadatraap. Spacif ic paoloaic aapa 
caaoriat 100 xjaata ai laa l a tka vataaao 
l id«a/saMla aoaataia araa of tka Bastara 
taaco tasli aara coaplatad. Bata froa aal la 
paaatratiBf basalt aara araaaiaad far aaa ia 
tka tarao-dioaaaioaal acdaliaa af tka 
Colaabia Platoaa kfdrolo}p. Bri l l iag 
aparatioas aaro coadactad ia tkrao lacatiaaa. 
Cabla tool apacatiaas a t Ball BC-a 
prooraaaad froa 300 faat to M* faat aitk a 
plaaaod t o t a l daptk of iOO faat . Coriaa 
adaaacad froa 3,1*3 faat to 3.91C faat ia 
Ball DC-« aad froa 1,530 (a>it to 1.(12 faat 
ia t a l l KC-1. Tka plaaaad daptk at Bal ls 
X-« aad pc-0 ara *,300 aad a,100 faat, 
taspactiaoly. k tastiaa: raport oa tka 
aackaaical aad tkaraal rrapartiaa of tka 
Poaosa basalt flea aas coaplatad. * prosxaa 
far borakola plaaoiao; for aaafocd aaa 
arittaa. Tkia proaraa ia apaciflc to tfca 
pkyaical aad cbaaical ccaditioaa foaad ia 
barakolas paaatratia9 tka baaalt aad 
sadiaostarp cock aaoaaaca at Baaford. 
•acoaaaissaaca kTdratfcaraal azpariaanta kaaa 
kaaa coaplatad at l l ia iaa . aasta/kasalt 
aixtasaa. Tka aaalysia of tkaaa raaa i s 
coatiaaiaa: aitk particalar attaatioa kaiaa 
aiaas to racopaixiaf traada a i tk ia «i»aa 
pairs of aaata/bsaalt aistaraa aa a Kaactioa 
taaparatara. I aarias cf loaa-dacatioa 
axpariaaats aitk aasta/kaaalt pairs kas a l so 
baaa i a i t i a t a d . Soaa kiak-taaparatara 
aaai l ibrlaa aiparlaasta aaiao baaalt aad a 
aiaalatad aroaad aator coapositioa kaaa baa* 
caaplatad. Baaiaa ef tka f a l l - »ad 
t iaa-scala keatar taata for tka Besr-Sertace 
Taat f a c i l i t y aaa a l so coaplatad. r iaal 
deaioa. raaiaioaa aere acceapliakad oa tka 
t u a e l s aad eacaaatioas deceaaat for tka 
Baar-Sarfaca Taat r a c i l i t f . S i t e - s a m p 
aUkiaa eas coapletV aad t.ke appcoaad daslga 
of tka e l e c t r i c dircribetloa 21*a aas 
ralaasad as read; tat c e a s t t e c t i o * . t t t o r t 
oa pmparetioa of f u c t i o a aad deaise 
cr i t er ia for tka rapositorp aas coatiaaad. 
akea coaplata, tfca doc aaa fit e l l l c o a u i a a 
stataaaat of tae faact lca* of tke repoaitorT 
aad dasica cr i ter ia a a l u b l a for coacapt 
daaiaa coasidaratloaa. (latkl (Btf) 

Tke location of d r i l l l o l a a i s i l lu s t ra ted . 

eospreasiaa Straaatfc 

stDzttRf; sroximkti went B»S»H»( PIIW 
STBPJU; Bfus: tttennti toonst utoaotooi; 
MXUI10; TUB l i t PDOPttTXtK 0»O0»B »»T«I; 
KCkfUXOBi BfP0*XTOBT| XBtftntBTS; «Mt 
300BCTS; fITI SltKTXOI; OBOiOSIC Biff I PS; 
UBOUT0BT ST99XIS; 0101001; COttt; PfTSICU 
PIOPIPTXI*; STIIPSTS, •tCIHICilt BTMOTINML 
ktVTBMTXOBS; PXXtTXOB; IXBMIM; EISTB BXfPOUl; 
ItSTP STOtKSI; DISI0B; 101 HOLES; OEOfBWCtL 
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<311> 
Celaguna, B . , oak Bidge Bat iCsa l Laboratory , 
Baaltk P k y s i c s D i v i s i o n . Oak I U 9 1 , T». 

IBportaace of Deep P e r e e e b K D i s p o s a l Voraa t ioBs 
i t Locat ion of * Large R a c i e s t - P e e l R e p r o c e s s i n g 
P l a n t . 

Aser iean A s s o c i a t i o n o f P e t r c l e a s G e o l o g i s t s , 
Ecso ir 10 : s u b s u r f a c e D i s p o s a l i n G e o l o q i c 
e a s i a s - 1 s tudy o f K i c i n i i s t r a t a , J . E . 
Gal l ey ( E d . ) . American A s s o c i a t i o a of P e t r o l e e s 
G e o l o g i s t s , 1 a l » . OK, ( p p . ; i - 3 1 ) . 253 
c ; . (1««« , Aegsst ) 

The a o s t i s p o r t a a t p r o b l a i i n l o c a t i o n o f a 
l a r g e n u c l e a r - f e e l r e p r o c e s s i n g p l a n t i s t h a t 
o t l o w - l e v e l r a d i o a c t i v e was te , e k l c h cones 
f coa t a c * « g e n e r a l s o a r e d : c o a d e n s a t e 
c o a l m i n i n g l a r g e q e a a t i t i a s o f t r i t i a a and 
soa« f i s s i o o p c o d a c t s f c o i t h e e v a p o r a t i o n 
p r o c e s s used t c redece t h e v o l a a e o f 
k i a a - l j r c l w a s t e , c o o t a a i n a t ed water 
c o n t a l a i a g v a r i a b l e g s a B t i t l e s of f i s s i o t 
produces , aad c b e s l c a l watte s o l u t i o n s , 
s i n e * l a r g e g s e n t i t i e s of water caa d i l a t e 
w< se » a s t e s , d i s p o s a l i n t o l a r g e b o d i e s of 
s a * t a c « e a t e r has been c o t a o n ; however, 
underground d i s p o s a l i n t o d e e p p e r a e a t l e 
f o r a a t l c n s s e e a f t o o f f e r t h e b e s t 
p o s s i b i l i t y f o r d i s p o s a l cf l o a - l e e e l a a s t e s . 
S e i t a b l e deep p e r e e a b l e f c r s a t i o n s f o r waste 
i n j e c t i o n tkrosgh s e l l s c c s l d be i n 
s t r a c t s r a l or s e d l a e n t s r y b a s i n s i n vkick t k e 
g e o l o g i c s t r s c t a r e sad hydrology a r e f a i r l y 
s i s p l e aad t h e r e would b« a high d e g r e e of 
cont f t lnaeat . A d d i t i o n a l g e o l o g i c i n f o r a a t i o n 
on p o r o s i t y e o e l d be n e e d e d , bat a d v a n t a g e s 
for l o a - l e e e l waste d i s p o t a l would be the 
lack of s u r f a c e water c o n t a s i n a t i o n , tke 
a b i l i t y t o p r o v i d e l e s s e a p e n s i v e conta inment 
of a a a j o r a c c i d e n t , and the o p p o r t u n i t y to 
l o c a t e a c l a a t away Croo U r g e b o d i e s of 
s a r f a c e w a t e r , o ther d i s p o s a l a e t h o d s (or 
l o w - l e v e l w a s t e s have been a! t r e a t s e n t for 
r e a o v a l of s t r o n t i a n and c e s i u u and dischar<7<? 
i n t o a r i v e r , b | d i s c h a r g e i n t o c r i b s and 
seepage f i t s where s o i l s tad c l a y s absorb 
r a d i o n u c l i d e s , c) s h t l l o w land d i s . „ » i l , aad 
d| d i s c h a r g e i n t o the o c e a n , f o r d i s p o s a l o f 
i n t e r a e d i a t e - l e v e l w a s t e s t h e n o s t f a v o r a b l e 
s e t h o d i s I n j e c t i o n of v a s t e / c e a e n t s l a r r i e s 
i n t o k y d r a e l i c a l l y f r a c t u i e d s k a l e . » 
favored aetkod for d i s p o s a l of h i g h - l e v e l 
• a s t e s i s s t o r a g e i o s o l i d fora i n s lned s a l t 
c a v i t i e s , or a l t e r n a t i v e l y i n a i n e d rock 
c a v i t i e s , s i n c e the h i g h - l e v e l w a s t e s can be 
t r a n s p o r t e d , t h e y are not c r i t i c a l t o s i t e 
s e l e c t i o n f o r a r e p r o c e s s i n g p l a n t , nar iaaa 
p e r e i s s l t l e c o n c e n t r a t i o n s of r a d i o a c t i v e 
n u c l i d e s in a i r and water have been der ived 
for p e o p l e e e p i o y e d i n tb« n u c l e a r i n d u s t r y , 
bat a s b e t t e r in format ion b e c o a e s a v a i l a b l e , 
t h e s e v e l o e s say change t t d say n i t e r 
c e g s i r e s e n t e f o r a p l a n t s i t e . P u b l i c 
a t t i t u d e s about s a f e t y of t h e popu lace are 
a l s o ( a c t o r s in s i t s s e l e c t i o n . D i s p o s a l o f 
r a d i o a c t i v e w a s t e s i n t o d«ep p e r s o a b l e 
f o r s e t i o n a I s now p r a c t i c a b l e o n l y for 
l o w - l e v e l w a s t e s , bat i t ho lds p o t e n t i a l f o r 
d i s p o s s l o f c e r t a i n i n t e r f » . U i « «nd 
h i g h - l e v e l w a s t e s , a s ws'.l a s for sock 
g a s e o s s w a s t e s a s kryptcn 8 5 . ( l a t h ) (DC»| 

This paper p t o w l c e s t h r e e t a t l e s : one each t o 
l i s t c o a p o s i t i o n s of t y p i c a l l o e - l e v d , 
i n t e r * e d / . « t e - l e v e l , and h i g h - l e v e l r s d i o a c t l r e 
waste* . i e v e n r e f e r e n c e s a t e g i v e n . 
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STBUCTOBES; BASIES. STROCTBBAl; BTDR1SLIC 
FBACTuHBG; SLBEEXES: SEAL'S; SB0IRBSTA1I BOCKS; 
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ASPECTS; CESIOR; KITPTOI; STEOETIBB; TEXTIM: 
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•ERBEAoILITT; SOBERCE RATERS: IMECTIOI 

< » 2 > 
D o lgov , T . T . , l . s . ( o l y c k e v , t . T . 
S o n s t a a t i B o v i c h , f . » . K a l i c h e n k o , B.f . 
• i k i p e l o v , A . S . B i U f o r o v , r . P . Bar tyaov , S .» . 
O x i r a n e r , l.n. Sedov , end * .G. S k a t s i l l o , Onion 
of S o v i e t S o c i a l i s t B e p a k l i c s , S t a t e C o e a i t t e e 
f o r U t i l i z a t i o n o f ( t o s i c ( s e r g y , Soscow, OSSB. 

Deve lopsent o f S o l i d i f i c a t i o n aad B e r i a l Hetkods 
f o r B a d i o a c t i v e B a s t e s of t e e l C y c l e . 

I IE4-CB-36 /J50 ; n u c l e a r Poser and i t s r « e l 
C y c l e , P r o c e e d i n g s o f an I B t e r n a t i o o a l 
C o n f e r e n c e , S a l x b e r g , U s t t i a , Ray 2 - 1 3 , 1*?T. 
I n t e r n a t i o n a l k t c s i c EBergy Agency, f i e n n a , (19 
pp.J.tWTH 

The OSSP i s d e v e l o p i n g p r o c e s s e s of 
p r o d o c t i o n o f phosphate and s i l i c a t e g l a s s y 
s a t e r i a l s toe « M in t h e i s o l a t i o n a-ul f i n a l 
d i s p o s a l o f h i g h - and i n t e r s e d i a t e - l e v e l 
r a d i o a c t i v e w a s t e s . The t w o - s t a g e p r o c e s s o f 
w a s t e i n c o r p o r a t i o n i n t o g l a s s i s deve loped 
w i th t h e use of f l o i d i z e d - b e d c a l c i n a t i o n a t 
t h e f i r s t s t a g e f o l l o w e d by c a l c i a a t e B e l t i n g 
i n a c o n c r e t e c r a c i b l e . For the parpose o f 
r e l i a b l e b u r i a l o f i n t e c s e d i a t e - l e v e l l i g a i d 
w a s t e s , s s o l i d i f i c a t i o n p r o c e s s has been 
d e v e l o p e d for i n c o r p o r a t i o n of the w a s t e i n t o 
b i t a n e n , i n s t e a d o f s t i c i n g the n » t e a s 
l i q u i d in s t a i n l e s s s t e e l t anks . In a d d i t i o n 
t o t h e d e v e l o p a e n t of g l a s s i o c o r p o i s t i o n 
ne thods foe h i g h - l e v e l l i g a i d w a s t e s , n e t h o d s 
o f s a f e and r e l i a b l e s t c r a g e and b u r i a l a r e 
a l s o be ing s t u d i e d . The s t o r a g e i s l o c a t e d 
on the ground g r a d e , abeve tke water t a b l e . 
As hea t r e l e a s e c e t e s d e c r e a s e , the c o n c r e t e 
c c s p a r t s e n t s of the s t o r a g e f a c i l i t y f i l l e d 
wi th t h e g l a s s y w a s t e s are t r a n s f e r r e d to 
f a c i l i t i e s f o r persanent s t o r a g e . These 
permanent s t o r a g e f a c i l i t i e s have p r o v i s i o n s 
f o r r e t r i e v a l b u i l t i n . S t u d i e s of f i n a l 
d i s p o s a l of r a d i o a c t i v e b i t e a e s s were a l s o 
c o n d u c t e d . I t was found that d i s p o s a l of t h e 
b l t u s e n s in c l a y e y s o i l was f e a s i b l e . UTTi 

BI7URZUS; CAICIBATI0«; IIAStES, SHOIOACTIV!; 
BASTES, MI1B-ISTEI; BASTES, IBTEIIIEDtATe-LfyEL: 
BASTE STOPASE; VASTE DISPOSAL; SOLIDIFICATIOB; 
«0»XM; GLASS; BETBISfABILITI; CLATS; BASTES, 
LIQUID 
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D r o s t a , J . B . , ; n i v e r s i t y o f Ind iana , 
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P a l e o z o i c S t r a t i g r s p L y of 1«o Areas i s 

southwes tern I n d i a n a . 
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Two a r e a s recosaended far e v a l u a t i o n a s s o l i d 
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<3«3> COST. 
vast* disposal aires 11* alosg tk* strike of 
Paleozoic rocks la soatawcsterB iBdiaaa. The 
tao areas are deaigaated aorthera aad 
aoatkata i a t k i s report. Crane la*al 
laaeaitlOB Depot la Sartia Coeaty, Indian* i s 
tka northern area. Tke three separate bat 
nearby l i t e * ia craeford aad Parry Ceaatlas, 
ladiaaa are coafciaed ia to the soatkera araa. 
Tkia Paaaaylvaaia* cock* aad cocks of the 
spper BiMissippisa ara at tka badcock 
n c t i c i i s aatsrely dissected aplaads ia botk 
l i a s , The gross sabsarfac* stratigraphy 
beaetth botk acaa* i s tka sa*e, bat facie* 
aad tkiekaes* ' er ia t ioa ia so** of tka 
ssbserface Pal*it*lc aai ta provide for soaa 
aiaor differeacan betaeoa tke areas . Thick 
Blss iss icc iaa carbinates grade dovaeard iato 
e l a s t i c s of loser a i s s i s s i p p i s a <tocdaa 
Creep) aad epper De» miaa (Be* Una ay SkaUl 
rocks. Riddle Deto" i» a ad s i l a r i a * rock* 
are doi iaat , . ' bT »-»T»*\et* l l tho log iea . 
Opper Ordoaiciaa (Raaeoketa eroap) over l ie 
carbaaatas of Riddle Ordortcisn age. Both 
areas a i l l provide tao rock loses s i tk 
saleable geological aad engineering 
properties ta peralt developeeat of 
repository f a c i l i t i e s for aadergrosad aaste 
disposal. Tka sajor advantage of the 
aortbera area i s tkat tka lead i s BOB 
federally eased. IMP) 

Baps ace qiven shoving the tkickoess 
distribatioa aad atcactares cf geologic aroaps 
feaad ia botk aortkera aad scatkeCB areas. 

Stratigrapklc Bait Tkicknes* 

SiR*Ti»irsi; v is i ts , SOLID-, BISIES, 
BIDIOICTIVE; REPOSITOBT; SITI SELECTIOB; 
mauKti a i s t f DISPOSAL; AEDROCK; S K I E S : 
siLTSToaES; SIBDSTOBES; ;IBESTOBES; OEOLOGIC 
ST»OCTOlt>; OOTCMPS; SEIOCIC alSTOIT; •ELLS; 
HELD STUDIES 

<3«*> 
fdasad, B .0 . , and f.O. Soebel, tagastan* 
College, lock Is laad, I t ; l i u » s ta te 
Geological Sirvay, Lavrence, KS. 

Satsatfsc* laate-Disposal Potential la Saliaa 
Elfin o( Kaaaat, 

laarlcaa nsaocLatloa of Petrclesa Geologists , 
raaoir 10; Sabssiface Disposal ia Geologic 
s t a l e s - h Slady it Reservoir Strata, J .E. 
Galley (Ed.), isarican kssociatloa of Petrolaaa 
Saologlats, Talsa, OK, (pp. I f * - ! « • ) , 253 
pp. (1«6«, kagaet) 

k aery general o v r v l * * of tke geology of tke 
Saliaa Basis i s ' eases skcas good poteatlal 
storage r***r*olr* for iadsstr ia l aaste ia 
tke Ceebriaa Raegaa saedetone, i s 
pennnylvanian (kale beds, aad la tke Lata 
Pat a taa Bttcfcinsoa S a l t . The keagaa 
SaadstoB* aay c c a s t i t a t * a coaao* reservoir 
aitk the aadeclyiag pre-veper Cssbria* 
**ta**di*aat* of the l i c e focaatioa aad the 
overlying Late caabriaa - Early OrdoalciH 
irbockl* Deloalt*. The l u g a n aad trbackle 
indicate good tr*B**l**ibil l ty 
characte i l s t i e* fro* brlna-disposal 
h i s t o r i e s , aad are orerlaia by tke 
i*p*r***bl* Riddle Ordovida* Sl*p*oa Groap 
skalaa, Tka Reagan var ies ftoa a <*a feet of 
detr i ta l sand to a r:re gonrtxlt* 30 • (100 
f t ) thick to a de .r l ta l arkosle *aad*to** 
grading into sataiediaenti . Tka Rlddl* 
p«nn*ylfaslaa akal* bed* Me* *altabl* foe 
inject ion of l igaid lodaa tr ia l aaata a larrie* 

<393> 

la ta a r t i f i c i a l fractaras. Tka sea l s is 30 -
• 1 a (100 - 300 f t ) tkick, aad I t * a (3000 
ft) deep. Tke Retckiasce Salt aeeas s e l l a b l e 
for storage of so l id or l iqeid ladastc ia l 
aas tes . I t has a aaziasa taickaess of 91 a 
(300 ft) aad i s s i t U s 305 a (1000 ft) of tke 
serf ace in tke soatkaestera part of tke 
basin. l o t aaay data ara available oa flaid 
f loe character is t ics i a tke baaia, bat tke 
aataral f loa i s tkoagkt to be fcoa aortk to 
soatk at a slev c a t s , (kathl (0C*| 

This paper does sot specif i ca l ly seatioa 
radioactive eastas , bat tke geologic coaditioas 
discassed coeld apply to radioactive Bastes, 
s ix saps aad oee geologic cross sect ioe ace 
give*. 

HSTE STOtlCE; ftSTE DISPOSIL; IISTES, LIQOID; 
•aSTES, SOLID; B1STES, C0B*tlCI»L; SILT 
DEPOSITS; SEDIRERMT VOCE!; SlIDSTOIES; SalLES; 
DO LOS IT t ; BkSIlS, STEBCTBUl; SEOWSIC 
POIBkTIOIS; GEQLOST: SLOktlES: FBkCTIIBES; 
ciofrriBC: IBJECTIOI 

<3«5> 
Eapsoa, T.I., aad B.C. Bcclaia, Oak lidga 
lat ioBal Laboratory, Oak l idge , Tl. 

Bine Beaovatioa aad Preparatioa of Ezperiaeatal 
kraa. 

OBBl-«S55 (Draft); OBBL-CP-70-T-S2; Project Salt 
Taalt: A DeaoastratioB of the Disposal of Bigh 
ac t iv i ty So l id i f i e s Ba*t*s i a Oadergcoaad Salt 
Bines, Ck. t. (pp. t . t - < . 2 * ; , (22 pp. (1171, 
april) 

Preseated in tkis chapter ia tk* vork 
regaired to prepare the Lyons Bin* as a 
repository. Beaovation vas aecassary oa tk* 
Lead fraae, hoist , aad e lec tr i ca l syctca. 1 
aaste-chtrgiag shaft aaa dri l led vi tk so aore 
tb«a 1 dagtee of variance fro* the vert ica l . 
Cleaning 'it ra*tori*g tk* ale* leve l eatria* 
aad acc>*s aay*, povar aad vaati lat ioa sere 
also I J B * . Oace the reiteration sa* fiaisbed 
the excavation aad pfaparatloa of the 
expetiaental araa va* began, and progr*** «•« 
noted, oaring tk l s t ia* 20,000 ton* of **l t 
•arc m o v e d froa tk* erpeciaental ataa. 
(BDT) 

Several photo*, figar**, aad table* are lacladed. 
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f en i i sad Sci«*oa, Incorporated, Barcary, IT. 

U a e s b i l i t y Stady of the Teralaal Baat* storage 
Progran, tleaaa Infaatigation. 

BTO-0031-35; B7 pp,(1«7B, Ipril) 

> a ineabi l i ty *csdy e s s asdartake* t o 
deteraiae i f shaft*, dr i f t* and lnrg* op*a 
ckaaber* coald b* *i*«d ia tk* Elaaaa 
a r g i l l l t * , aad ta v s t i a t t * s lalag coat*, Tke 
aaasaatioa vaa *a«* tkat tk* f a c i l i t y voald 
coatain 30,000 caal«t*ra ••placed at tb« rata 
of 1,000/yt la, kola* dri l l*d botk 
kori tosta l ly in tk* p i l l ar* and vert ica l ly 
dosn ia th* floor of tk* ••plae*a*at roo*« at 
• S * (pacing. In area 3,500 f t by 10,000 f t 
(100 acre*) voald b* r*g«ir*d. Bot lncladed 
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U N > coat. 
ia t i n atady Mta tee • ( (ac ta da* t o aaiaalc 
ac t iv i ty or tkeraal loadings. I t n 4 oa 
present, iacoeplete inforaetloa i t i s 
coacledet tkat sack ef tk« groaad appoara t o 
bo poor da* ta exteaslve ta l i t lag aad 
fracterlag; teaneliag B i l l be alow, d i f f i c u l t 
u i expeaaiv*. The t o t a l oatiaatod coat tot 
dispoaal of 30,000 o u t o caalstar* as lsg tk* 
coaceptsal coatigaratioe aaaaaad foe t h i s 
atedy. ia Mi l .350 ,000 . Il»» regelred foe 
l a i t i a l developeest aork friar t o f i r s t 
caaister eaplaceaoat i a Oft lasted t o bo 2.22 
years. |Bar| 

Draviags «ro given of coaceptael layoat, akaft 
area aad peael detelopaeat, typical storage 
reoaa aad general venti lation flow. 

a i m s ; con narprt u u m i ; c o n m i u ; 
oaxuiae; coats; MOXTS; ratcrans: TIBB ncioi.-
l o a s ; IICITITIOI; i i c i u i n ; ; gaiiTX; STBISS; 
sioLocic aitriis 

<>97> 
f r i t x , p . , J.P. Barker, aad J . t . Sa le , 
Oaiversity of f s t e r l o o , Dapattaoat of tactk 
Sciences, I a tar loo , Ontario, Caaada. 

Seockeaistry asd Isotope aydrology of 
Stoaadaatete ia tke str ipa e t a e i t e ; Basalt* aad 
ftel ialnary Interpretation. 

lCL-82aS; 115 pp. (1*74, Ipt i l ) 

Tkia copoct i s • f i r s t smeary of 
bydrogeocheaical aad kydrcgeologic 
investigations at tko stripa alaee , Seedea. 
during fT 1978. Data obtained froa tkoso 
investigation* of tk* g r e t l t l c rock aaas at 
stripa akoald provide tka basic fraeeeork for 
asockeeical atadias aaadod la projocts 
prodictiaq contalnaeat ewvensate froa 
dispoaal s i taa ia s i a i l s r rock aassoa. 
Groan Jvatar saaplas Bare callactad froa 
tkallt,*, private aal la , aarfac* borekoles, 
aad borakolaa dril lad froa tka 330 a aad (10 
• level* ia tko ala*. analyses iacladad: 
field eeaaareoeate of a lka l in i ty , tk , pa, 
coadactaoce, teaparetere, aad dlaaolved 
oiygea; ccaplat* aajor ion aaalyaes; 
detereinatiOB of coapoaitioa of dissolved 
| I H I on a ae lec te l nnaber of saaples , vita 
eapkasis oa aobla gaa aaalyaes; a t aad 0 IS 
aaalyaea; analyses of c 15 ia dlaaolved 
aqaeoae carboa; tad analyees of C 13 aad 0 19 
froa fraetara c i l c i t e s . la addition, 
•ttaapts aero aide Co detaralaa groaadeater 
agea throagh analyses of R 3, C la , 0 
laotopea, and 0 daaghter rrodocta. Total 
dleeolved so l ids in a l l groaadvaters analyzed 
to data ia beloa 500 e g / 1 , altk ckealcal 
ckaraetariatlcs tkat ckaaaa free c e l c i e e 
bicarbonate aatara aear t i e sarface to 
aodlaa-calcina-chlorlde attars at deptk. Tbe 
principal change observed ia tke cbeeical 
load aitk deptk in* cklorid* concentration, 
ahick increases froa leas tkan 5 ag/1 to 
abott 300 eg /1 . Tkere i s a paral le l increase 
in pR, froa aboat 6 .5 to ever 9.7«,. Thin 
eontraata aitk tbe sack leser pR valees 
observed ia neat otker crysta l l ine terraina, 
and e i l l keve laportaat implication* for tke 
design of contalaaeat ayateaa, Calclte 
aataratioa ia aalntained bat, bacaasa of 
rlelag pR, dissolved organic carbon l a l o s t . 
The tota l carbonate content tkan decreases 
froa aboat 70 an/1 to l ea l tkea 7 e g / 1 . 
Oiygoa it and R 2 aaalysei deaonstrate tkat 
different ffact are syateai contain different 
vater aaaaea, vbone agea increaae »ith depth. 

Croeadeatec see detecaiaatioaa s l tk C 1* KB* 
isotopes of tke a decay serlaa indicate tkat 
eater ages exceed 25,000 years, tka C 13 
contents of tka agaeoes carkoaeta la tkesaj 
groaadeateca indicate reckeree tkroagk 
vegetated s o i l , pcesaaaaly dariag as 
la terg lac ia l period. Cerboa 13 aad O 1* 
detaraiaatioaa akos tkat Boat of tke fractare 
c a l c i t s a kave foraed i s a aide variety of 
depositioaal eaviroaanata, aad aot i a tka 
eaters c ircalat iag today; soa* appear to kave 
precipitated from aabglaclally reckarged 
aatara, Bai ls otkors sko> evideace of 
atreagly redaciag ceedi t ioas . flatk) rtaa) 

Total loa Caecostratioa; pt; calcine Carkoaata 
Coatoat; Total Oiaaolved Solids 

natoiosT: siocsBaisrat: c u i m s : isaioos 
aocis; saoan i t n t : ILULIIITT: pa: tkr 
T t a r m n u : i n n n n ; oust* i t ; caiaoa 13; 
citaoi; CILCITI; ctaaoa i«: n m t i ; atiaita; 
aaasam MOMCSS; M I BSTIBBIBBTIOB; CBKOBIBIS; 
coactRtiTTor; total, ioa coacBataMiOB; cticiaa 
ciaaoakta COBTIBT: rikcraats; itcaiict; TOTIL 
Dissoivts SOLIDS: aisia sroaaet; s n t stxtcrxoi; 
ST0I1CI, CtOlOCIC; BILLS; BOlnOLBS; MBLi 
STaaiBS; LUOBlTOtT STTOIBS 

<3»a> 
Sale , J . B . , aad ».». sttkerapoon, Oaiversity of 
aatarloo, Pepartaent of Eartk sciaecaa, 
Batarloo, Oatario, Caaada; Laareaca Barkaley 
laboratory, Eartk Sciences Divisloa, Berkeley, 
CI. 

la approach ta the rractare Bydrology at Stripa: 
rreliaiaary Basalts. 

LBL-7079; 51C-15; 26 pp. (1979, Bay) 

Tkere are teo Bain probleas associated aitk 
tka concept of geologic atorage of 
radioactive easts in fractnred crysta l l ine 
rock: (II tke tkerao-secaaaical e f f ec t s of 
tke heal generated by tbe aaste , aad (2) the 
potential for transport of radioactive 
eater ia l s by tke groaadaator systee . In both 
problaas, fractare* play a doaiaaat ro le . In 
nasessseat of tea kydraalic aad nackaalcal 
character is t ics of fractared rock regairea a 
carafal aer i e s of laboratory aad field 
iaveat lgat ioas . Tka coaple i l ty of tka 
problea ia i l laatrated ry tke f ie ld stadias 
in n fractased granite tkat are carreatly 
eadereay ia aa abandoned iron-ore aiae at 
Stripa, Sveden. lack inforeation i s beiag 
gatkarad froa an extensive sariea of 
borekolea aad fractare anpa. The approach 
being taken t o integrate theiv dntn l a t e an 
aaalyais of the fractara kydrology la 
revieved aad prel ls iaary rasalts froa tke 
kydrology progri. are preaeatad. (latk) 

SITE SttrCTIOl; ST0HSI, 6BD108IC; (tSTBS, 
BaDIOnCTITt; riiCTOItS; TBftltL PtOPtlTIIS; 
rit lD ST0DIBS; BOCKS; S l t l lTIS; RTDttOLICS; 
•0BIB01IS; DHUHS; tgoiTIOBS; BBBRUBILITI; 
fBBTIUTIOB; SBO0ID HTM; IOCS ItCBnBICS; 
•".tOlOCIC RIST0BT; TBITUB; OITOt* 16; OtlCU 16; 
CtBBOB 1«; CkBBOB 13; 01II101 23«; Oil l ion 236; 
RK1I0B; 1B80B 

<399> 
Salley, J.t, 
tconoaic and ladastrlal fotent lal of seologic 
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<35»> COIt. 
f a e i a s aad l e a r r a i r s t r a t a . 

l a a r i c e s ftssociatioa o f P e t r c l e a a G e o l o g i s t s , 
g a a o i r 1 0 : S a b s s r f e c o D i s p o s a l i a G e o l o g i c 
B e s i a s - a Stady a t B e s e r w i r S t r a t a , 3.1. 
G a l l e y ( E d . ) , k a e r i c e a k s a o c i a t i o n of f e t r o l e e a 
S e o l o a i e t s , T e l s a . 0 1 , (pp. H O ) . 253 p p . ( I K S , 
• • a o s t | 

T k l s papat i s i a t r o d a c t o r } t o t k a B a e r i c a e 
I s s o c i a t i c a o f P a t r o l a a a G e o l o e i s t s B a s o i r 
1 0 , asd d i a c a s s e e O M p o t e n t i a l * a l a a o f 
s a b a a r f a c * s t r a t a i n o e o l c e i c b a s i a s a s b a l a a 
t b o a t a i l a b l e s p e c * foe s t o r a o * oc d i s p o s a l 
o f l a d a s t r l e l a a s t a l l a a l d s and s o l i d s 
( i a c l e d i a e . r a d i c a c t i a * e a s i e s t . D i s p o s a l 
aattaods aaiek a n betlnf d e v e l o p e d l a c l o d e 
d e e p - a e l l l a j e c t i o a i a t o [ a c a a a b l c 
f o r a a t i o a s , a t o r a e * o f s o l i d s 1* s a l t 
c a e e c e s , and p e e p l a a o f l i s a id a a s t a / c a a a a t 
s l a c c i a s l a t a a r t i f i c i a l l y prodaced f r a c t e r e s 
i s a k a l * abaca tkey aardea . S i x o f tka 
papers i a t k a s a a o i r d e s c r i b e f e o l o a i c b a s i n s 
• h e r * s a c k d i s p o s a l a a t a o d s s l a n t b i 
a a c c a a s f s l . p h y s i c a l l i e t t a t i o n e t o t k e s e 
s o t k e d s i a c l e d * r e s t r i c t e d s p s e a c a p a c i t i e s 
i s r « s * r * o i r s t r a t a , p r * s a s r * l i s i t s , 
p a s s i b i l i t l a s o f a s e a p a tkro*4k 
p r e s s a r e - l a d e c e d f r a c t s r e s , a d v e r s e 
kydrodyaae ic c n a d i t i e e s , l a c o a p a t i b i l i t y of 
i n j e c t e d f l a i d s a i t h r e s e r v o i r f i e l d s , aad 
p l s a e l s a o f r o c k porsa by p r e c i p i t a t e * o r 
o t b a r a a t a r i a l s . Tkoaa l i s l t a t l o u aad tha 
p r i a c i p l a a a o v e r a U a s e b s a r f a c e - d i s p o s a l 
t a c a a l a * * * a t * d l a c a s s a d ia a c t a d o t a i l i a 
t k a t k r o a p a p e r s f o l l o a i a a t k i s l a tk* 
a a s o i r . S e v e r a l a t t r i b s t c s o f g e o l o g i c 
b s s i a s e v e r o t h e r a t t a c t a u s f o r a a s t a 
d i s p o s a l i a c l a d a f a a o r f a a l t s , fawar 
a s c o a f o r a i t i a s aad s t r a t l e r a p f c l c 
d i s c * a t i a a i t l * s or t r s s c s t i o n s , aad faaar 
abrapt o r l o s s aaaaroas l a t e r a l t r a a a i t i o a a 
i a l i t k o f a c i * * , Th*s* c o a d i t i o a s ara 
r e l a v a e t t o t k a a a l a a a a e s f o f tka b y d r o l o a i c 
a y s t e s . Tkere i s aa i e p o r t a s t aaad f o r 
s s b s s r f a c a a e o l o a i c l e v a e t l a a t i o a s l a t k c 
p r o c a s s of s s l * c t i n a s i t e s f o r f a c i l i t i e s 
t k a t prodsce t o l i e s a s t a s . (Mtk) ( D C « ) 

• ISTC DISrOSlL; B I S t t STOttGI; BkSTES, 
CCBBEBCIiX; I 1 S T I 5 , IIQOIP; MSTES, Ea0I0kCTT*t; 
B1STCS, SOLID; 1 I I I S , IBJECTIOB; GEOLOGIC 
rOIHTIOIS; GE0L06IC STIOCTOIIS; BtSIBS, 
S1ISCT011L; C1OLO01; BOCKS; RTK>DS; f l l l D 
STSDIIS;TEEOBETICBL ST0OIES; S I R SELECTIOB; 
BTDBODTBIEtCS; BTOBOLOST; SBU.ES; SkLf DEPOSITS; 
SlIDSTOlIS; MOLTS; BTDBBOXIC rBBCTBEIEG; 
SLOIEtES; S l D I I I I T U r BOCKS; PEtCTBBES; 
GB00TIBG; IEJECTIOB 

<aoo> 
G a l l e y , J . E . ( E d . j , l a e r i c a a a s s o c i a t i o n of 
l e t r o l e e s G o o l o G i s t s , T o l a s , OK. 

Sabaarfaea D i a p o s s l l a G e o l o g i c I s s i a s - > Stady 
o f * * a * r v o i r S t r a t a . 

l a a r i c a a l a a o c i a t i o a o f p a t r o l a a a G e o l o g i s t s , 
B e s o i r 10; 2S3 pp. (1MB, l *«*s t> 

T k l s c o l l a c t l o a o f t o * pa para i s a rasalt o f 
a r a q i e a t l i 195* by aa agency of t k * O.S . 
I t o a i c M o r a y c o a a i w i o a for s t a d i a s o f 
o a o l o o i c b a s i s * ia s t i c k s s f * e sderoroaad 
d i s p o s a l of r a d i o a c t i v e a a s t a s i g h t b* 
t t t « * p t a d as s s a i p a r i a a s t a l b a s i s . 1k* 
i s a v s t i a s t l O B » a s t o « a p l o y eodera oatkoda o f 
• B b s s r f s c * a a a l y a l a 4 * v * l e p e d by p a t r o l * * * 
• e o l o a l s t e . ( o c a a a a t k * tacka lqaaa acoposad 
f o r d i s p o a a l of n d l o a c t i s * s a s t a a r a 

9 e a « r a l l y a p p l i c a b l e t o aaay a t a a r i n d a s t r i a l 
• a s t a s , t b * e a p b a s i s i a t h e s e papers i s oa 
s a b s a r f a c e d i s p o s a l o f i a d a s t r i a l a a s t e s i a 
q e a e r a l . S i x o f t b e pa pars a r e s t e d i e s o f 
a e o l o a i c b a s i a s i a tke B. S- Tke r e a a i a l a * 
f o e r d i s c e s s p r i a c i p l e s l a v a l a e d i s deep 
q e o l o a l c d i s p o s a l o f a a a t e s , sack a s t k e 
e c o a o a i c aad i a d a s t r i a l p o t e a t i a l o f 9 e o l o q i c 
b a s i a s aad r e s e r a o i r s t r a t a , s a b s a r f a c e 
d i s p o s a l o f l i a e l d i a d a a t r i a l s a s t e s by 
d a e p - a e l l i a j a c t i o a , t k e i a a o r t a a c e o f deep 
p e r a e a b l e d i s p o s a l f o r a a t i o a s i a l o c a t i o n o f 
a l a t e * s e c l e a r - f s e l r e c r o c a s s i a a p l a a t , a a d 
f l a i d e e c b a a i c s o f d e e p - e e l l d i s p o s a l . 
C a c e f a l s e l e c t i o n o f d i s p e s s l s i t a s aad 
r e s e r t o i r s t r a t a , aad s e l e c t i o n of s i t e s f o r 
t k e p l a n t s a k i c b p t o d a c e t o s i c a a s t e s , based 
o s t k o r o s o k s s b a a r f a c e e jao loa i c 
i a a a s t i f B t i o a s , s a y k e i f t o l e s s * a i a d a s t r y ' s 
p r o b l e a s o f p o l l a t i o a o f t a e s a r f a c e 
e a e i r o a a e a t . B iae papers a e r e s e p a r a t e l y 
a b s t r a c t e d aad e n t e r e d i n t o t k * data b a s e , 
( t s t k ) [DCB) 

Tkoaak tka p a p e r s oa P e a a s y l a a a i a , tka S a l i a a 
Bas in , tka D e a l e r B a s i s , and tk* Saa Jaaa B a s i n 
do n o t s p e c i f i c a l l y a e a t i o c r a d i o a c t i a * e a s t s , 
t i e p r i n c i p l e s aad q e o l o e i c c o a d i t i o a s a l s o 
apply t o r a d i o a c t i t e a a s t a . Tk* on* paper a o t 
s e p a r a t e l y a b s t r a c t e d aas oa f l c i d a e c k a n i c a o f 
d * * p - * * l l d i s p o s a l . 

P o r o s i t y ; P e r s e a b i l i t y ; B * c * p t i a i t y 

B1STE DISPOSBl.; BdSTBS. COBBIBCtaL; I tSTES, 
BIBIOBCTITE; BtSTBS, IIOBIC; SBOIOSIC 
STI0CTB1M; SITE Sf l tCTIOa; I I U . S . IBJBCTI0B; 
BBCIEBB r i C I i l T l I S ; BOCKS; SEOIOCT; TBEOBtTICIL 
STODIES; BtTBODS; f l t l D STBBIES; B t S I I S . 
STIOCniBIL; SEOIBBBTBBT BOCKS; STOB1CE, 
CE0LO«IC; GEOLOGIC rOBSlTICBS; BBBBUBILITT; 
BOI0SITT; B1STE STOBBCE; tBJECTIOB 

<*01> 
G a c b a r i a i , G . 5 . , aad B . I . B a a l , Saa O i l Cospaay , 
S * i a * r , CO; B o l f E i p l o r a t i c a Coapaay, P a l l a s , 
TB. 

B o t a a t i a l of Dearer Baaia f o r D i s p o s a l o f L i q a i d 
B a s t e s . 

1s t l e a n a s s o c i a t i o n o f P a t r o l a a a G * « l o a l s t s , 
B e i o i r 10; s e b s s r f a c e D i s p o s a l i a C e o l o a l c 
Basin* - 1 s t * d y o f B a s a r a d r t t r a u , i.X. 
Gal ley ( E d . | . l a ^ r i c a a t s a o c i a t i o a of P a t r o l a a a 
G a o l o a i s t s , T a l s a , OB, ( p p . 1 « 5 - 1 8 S | , 253 
p p . ( 1 M B , l e a s a t ) 

1 r s c o a a a i s s a n c * a a b s a r f a c e f * o l o « i e s t a d y 
kas skoan t k a t t k r e e t y p e s o f c * s * r ' o i r s a r e 
a v a i l a b l e f o r l i a s l d - a a s t e d i s p o s a l i a tke 
Dearer B a s i s : f r a c t a r e d P r e c a s b r i a s r o c k s . 
p o r o s s s a a d s t o n o s , aad t b i c k a n a l * s e l l a b l e 
for d i s p o a a l by t k e k y d r a e l i c - f r a c t s r l B f 
t a c k n i a a e . Froa e a r l y 1**2 t k r o e q ' e a r l y 
\1tt, i c a e t a r e d t r a c a a b t i a * rocka a t a i a p t k 
of 3«SB a (12000 f t ) aar* aaed s s a d i s p o s a l 
r s s * r * o l r f o r t o x i c e f f l e e a t a prodeeod a t t k * 
Bocky Boaata la I r a a o a l n a s i D****r. Tk* 
d i s p o s a l s a i l i s BO* s k a t p e a d l a ? 
i a s a s t i a a t i o a o f t k * p o s s l b l o r e l a t i o a a k l p o f 
a a s t a i n j e c t i o n t o o * a « * r - a r e a s s t t b a a a k a a , 
• k i c k l a c r a a a e d i n f r * a a * a c y s a d a a a a i t e d e 
d a r l s o tk* i n j t c t l a a p a r l o d . T»o b o r i a o * oa 
tk* t p U k a p a a p l l t t I n d i c a t e s food f r a c t a r a d 
f r a c a a b r i a n r * s * r a o l r , U o a o k data ara 
s p a r s * . P o r o s s s a a d e t o a * r * * * r r o i r s 
coaaidarad aoa t f a a o r a b l * f o r s a a t * d i s p o s a l 
ar* t a * r « r a i a o t y e s s S a a d s t o a e , tk* r r i a s s i c 
bocks* a a a d s t o n * . t k e T l i a a s i a - J a r a a a l c 
J a l a ' I n t r s d a s a a d s t e a a , C r e t a c e o a a Dakota 
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<»01> COST. 
Sroup s a n d s t o n e s , and the Hygiene l o n e of t h e 
P i * r e * S h a l e . The L y o n s , l o c h u a , aad Dakota 
• c * b*st s a i t e d for u a s t e d i s p o s a l in the 
s o i t k t r a par t o f the b a s i c because of the 
r e i n t i v a l ack o f o i l end gas e x p l o r a t i o n . 
The Bockas S a n d s t o n e , p o t e n t i a l l y t h e bes t 
d i s p o s a l r e s e r v o i r v o l u s e t r i c a l l y . i s H a l t e d 
t o the s oath e a s t pact o f the bas in* The 
J e l a - E n t r a d a and Hygiene zone s a n d s t o n e s are 
p o t e n t i a l d i s t o i a l r e s e r v c i r s a l o n g the 
h e a v i l y popu la ted s t r i p between Dearer and 
Cheyenne. C r e t a c e o u s a a r i n e black s h a l e 
s u i t a b l e f o r d i s p o s a l by the 
h y d r a u l i c - f r a c t u r i n g and s r o u t - i s j e e t i o c 
t e c h n i q u e i s ( r e s e a t everywhere in the b a s i n . 
The s h a l e c r o p s out o v e r l a r g e a r e a s , but 
beneath t h * populous s t r i r s l o e g t h e Treat 
»an<ge, tke s h a l e i s covered l o c a l l y by as 
s a c h a s 613 a (5000 f t ) o t Upper C r e t a c e o u s 
and t e r t i a r y s t r a t a . l»u e d i t o r i a l not* 
i n d i c a t e s t h a t s i n e * 1966 o i l and g a s 
e x p l o r a t i o n has i n c r e a s e d aarkediy a long the 
Las m i s t s area i a the s o u t h e a s t e r n part of 
Colorado , s t a t e m e n t s i n t i e t e s t aboat the 
l o * l e v e l o f a c t i v i t y i s t h i s area e r e no 
l o a f e r t r u e . ) (hath] (DCB) 

Though r a d i o a c t i v e w a s t e s ar< not s p e c i f i c a l l y 
• e a t i o a e d i e the o a p e c t h e o t o l o g i c c o n d i t i o n s 
d i s e w s s e d c o u l d a l s o app ly ke r a d i o a c t i v e 
• a s t e s . The paper p r o v i d e s «7 r e f e r e n c e s aad 12 
i l l u s t r a t i o n s , i n c l u d i n g 3 c r o s s s e c t i o n s , t o 
sfcea t h e g e n e r a l g e o l o g y o f the Denver 9 a s i u . 

1ASTE DISPOSAL; I h S t t STOR*';i; « S ? ! S . t ITITS; 
E1SI9S, STBOCmPIt; GEOLOGIC POMATIOMS; 
GPCLOGIC STBOCTOBES; GEOLOCT; BOCKS; SEDISEftTaPT 
BCCSS; SKALES; Sl*CST0*SS; CWrrTTSC; BTO?»^LIC 
rp*craarnc; S I T E 3 E L E C T : O » ; fMcrgBBS; 
IUTRQVUCS; "ELLS, ISjfCTfOI; WJECTIOU; 
fC?tStrj; STORAGE, GEOLOGIC 

*a02> 
Tera, P . , Ctfs-CSfi C a s a c c i a , Roan, I t a l y . 

S a d i o a c t i v e a a s t e f i s p o s a l i r C e o l o q i c a l 
F c c a a t t o n s . 

IAFA-C1-16/1U; Rue lata r ? o « « ( an-i r t s f i e l 
Cycle* Proceed ings of an I n t e r n a t i o n a l 
Ccafe te t i ce , S n W b u f o , A u s t r i a , l a y 2-T*, 1*>'"*. 
I n t e r n a t i o n a l a t o n i c Energy Agency, ?i *nna, (12 
E C . I . ( " 7 7 | 

The uajor s o u r c e o f radva 
d i s p o s e d of are produced 
e l e c t r o - n u c l e a r i n d u s t r y , 
pose the a o s t d i f f i c u l t t 
These v a i t e s c o n t a i n a o r e 
n o n - v o l a t i l e f i s s i o n prod 
I r a n i a n and p l u t o n i o s , an 
o t h e r a c t U L d e * (oraed in 
t r a n s u d a t i o n of u r a a i u o 
i n h a l a f i c n hazard p o t e n t ! 
p o t e n t i a l hazard c o s p u t e t 
hundred* of c a b l e a e t * r s 
was te s shoo Id be of a few 
l e v t e n s of c a b l e a e t e r s 
shoald be c o n f i n e d about 
y e a r s . The s h o r t l i v e d * 
d i s p o s e d of by: s h a l l o w 
t r e n c h e s or c o n c r e t e p i t s 
e a p l a c e s e u t i n deep c a v i t 
c i r c u l a t i n g grovnd a s t e r . 
bees proposed t c d i s p o s e 
v a s t e s , such, a s g e o l o g i c 
e i t r a t e r r a s t l e i . a t p r e s 
d i s p o s a l c o n c e p t s a r e fee 
d i s p o s a l i n t o g e o l o g i c a l 
the s e a bed; d i n p o u e l in 

ttms 'ha* need r<> b«» 
ty the 

H i ^ h - l e v e l f i s w s 
echaica 1 p r o M e a . 

than *»«*.•*% 
c i » , about O . l t of 

d a l n o s t * U the 
the f u e l t.y 

and p l o t o r . t u e . Tea* 
s i and i n g e s t t in 
iona, d i s p o s a l of 
cf s h o r t - l i v e d 

hundred y e a r s . Th* 
cf l o n g - l i v e d va3t*s 
a handred thousand 
a s t e s c o u l d be 
land d i s p o s a l in 
; sea duaping; or 
U s If* f r o s 

Severa l i d e a s ha v 
cf l o n g - l i v « d 
d i s p o s a l *nd 
ant the g e o l o g i c a l 
s l h l e . They a r e : 
foraae ion under ly ing 
G l a c i a t e d area* ; ind 

d i s p o s a l i n t o g e o l o g i c a l f o r a e t i o a s 
u n d e r l y i n g t h e land a r e a s . For s « a bed 
d i s p o s a l t h e a r e a s son ld hav* to be ia 
• i d - g y r e aad a i d - p l a t e for t h e a o s t s t a b l e 
r e g i o n s . B o a e v e r , there are s e v e r e 
p h i l o s o p h i c a l profcless a i t h a s i n g t h e ocean 
f l o o r for das -c l eg , th i l e i c e s h e e t s a r e 
a a l l h e l y t o b e ased by s a a . H a l t e d 
u n d e r s t a n d i n g of t h e g e o p h y s i c s o f l a r g e 
i c e - c a p s and tke a e c k a n i s a s c o n t r a L l i a g t,h* 
l o n g t e r s c l i a a t e e i i a i n a t e t h i s a s a present . 
p o s s i b i l i t y , a l s o , an i a t e r a a t i o a a l 
a g c e e a e n t f o r b i d s daaplag of c a d v a s t e s i a 
A n t a r c t i c a . Sock s a l t , a r g i i l s c e o a s 
s e d i s e a t s aad hard rocks ( i g e e o a s s a d 
u e t a e o r p e i c ) are t h e p r i s e f o r s a t i o n s t o be 
used for d i s p o s a l under land a r e s , l o c k s a l t 
i s a s a a l l y coap l a t e l y f r e e of c i r c a l a t i n g 
gcoaad s a t e r aad i t s p l a s t i c i t y s e a l s 
f r e e t a r e s aed open ing* , t o v e v e r , s a l t i s 
h i g h l y s o l s b l e aad other p o t e s t i a l a s e s say 
be s o r e i s p o r t a a t . A r g i l l a c e o u s s e d i a e a t s 
have pore e a t e r a i g r a t i c a s h i c h over g e o l o g i c 
t i a e i s s i g n i f i c a n t bat s o r p t i o a by the c l a y 
• i s e r a I s v o e l d r e d a c e the radaas te a l o c a t i o n 
r a t a . These s e d i s e a t s ace a l s o s e l f - h e a l i n g . 
The d i s a d v a n t a g e s t o s s i a g a r g i l l a c e o u s 
s e d i s e n t s a r e a in l a g p r c b i e s s aad l e s s 
e f f e c t i v e c o a t a i n s e a t of c e r t a i n 
r a d i o n u c l i d e s - undoubtedly t h e r e a r e 
i s p o r t a a t g u e s t i o n s abort the e f f e c t s o t 
h e a t i n g and r a d i a t i o n on t h e rock and t h e 
pore f i a l d s a h i c h e a s t re r e s o l v e d by 
r e s e a r c h and d e * e l o p a e a t . Bard r o c k s have 
f r a c t u r e p rob l e a s and nc c M s r i c i t y . t l s a 
t h e r e a r e q u e s t i o n s abovt the p o s s i b l e 
e f f e c t s of heat e t p a s s i c a nnd i t s 
c o n s e q u e n c e s t o : t h e s e a l e d f t a c t a r e s . lit 
d o i n ? a s a f e t y a n a l y s i s i t i s hard t o p r e d i c t 
the * ; l i s a t e c h a n g e s and whether or not fu ture 
•an e i l l i n t r t d e . (S0*1 

* C T : « I ! 1 E S ; aETjOCK; 9 l S I i t ; CO»thH1»liT; 
2»W3ETr01; DISPCSht SITE; !BfI»0*eE»?; PISSI0V 
n50D3CT5; ^f.OL3GT; f;B01P3 » T « ; (!»I»P» 
J I * A * 7 M S ; HT^COLa^T; tISSCCS BOCKS; •ETnSOBPH:': 
'HJTKi; ?l0l0fJCLIDE <|i;EA*X0S; C a W f ; S*Lf 
**e?0";iTS; SEhSktEF; SHhLCS; VftSTE ^ISP^SIL; 
»*5TC^, HI5H-L3TEL; itSTE-l, LOf-LSTCL; SiSTES, 
•t*C:o»CT:^E; «»SIE: , SOLID; BSftEvS; STTE 
^•tSCTIOl 

' e t 4 , ? , , '*.- l e n x i , L. 2 f i in i , and '%. Cass a no, 
CS»«-CSU C a s ^ c c i a , Po»«. I t a l y ; CSES-C** 
T r i s ^ i a , H i f n , T t a l y . 

a l of Loft(;-Li?r."I Sad i n a c t i v e s a s e e s in ">\ .-.po. 
Italy. 
Tn»r-"6G3f1; STI/*te /» l l ; IllF*-S*-20 7/48; 
^ana je«*>nt of Radioactive fcaates (Cos the 
t ic lear Pu*il Tycl**, PcoceeiinTis of an faEA 
''•yv^'U.i'is, Tttniva, i u s t c i a , «arch 12-2*, 1*>76» 
tr.tetpatior.al l to*ic *n«r<jf Agency, Eienna, vo l . 
?. (PF. P ' ^ - : ^ ) , *2% pp. (W7ft| 

The Trisaja Center in ^euthern Italy i s the 
aite of cif'S* s research and devwlopaent 
^rogras for -jeologic disposal of Ion?-lived 
radioactive vanees. The s i t e i s in an area 
which i s tectoftically stable (Rerealli scale 
7 ) , and i s located near the Ionian Sea on a 
Cuaternary terrace ehick is ondeiUin by 
COG-1600 s of Pilo-Pleictocene sarly clay. 
5one sand lenses are foand in the clay, ! at 
none have been detected by drilling, vithin 
the boundaries of the s i t e . The 
sinecalogical coapositiciv ^f the unit in 
guart; 12%, pla<jiocia*e 2%, carbonates 20f, 
and clay ainerala *.*>%. Average coaposition 

"WtMCt*rjM*>s-- < '**• 
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<««3> coat. 
a t tka clays i s i l l l t e M l , a o a t e o c l l . .-ite 
l i t , ead k a o l l a i t o aad c k l a c i t a 2Tt . 
Peraeebl l l ty l a oa *ko order of VO|C-B> c s / s . 
Data ee grata a lso , d o a a i t i a s . aa tar 
coe tes t . p l a a t i c i t y , a t e . . ac* pcoeidod. 
laboratory datora iaat ioae o f tea ioa axebaaeo 
capacity of taa elaya caaaed from 10 t o 50 
ooa/100 g . I keatiag experlaeat aas 
coaaactad, bat U o r e s e l l s aca ejeaatloaabla 
d i t t o l a a f f a c t l a a plaoeiae of o b s e r o t i o e 
borekolaa. Pertkor toetiaa s t a d i a * a n 
pleased. Bales e s t lea ted t k e r a a l proper t ies , 
ca lca la t ioas akaa t k a t i s ceaparisos a i t k 
a a l t . c laya ra fa les a e r i a l o f saa l l ec east* 
coataiaara or eldor aas ta ; a l s o , for periods 
ay to tao years , ao t e a e e n t e r e iscraasa 
aecara a t a dlataace f r e e t a a soerce ereeter 
that 15-20 a . I M i t i o a a l s t a s i a s ieeola iag 
ecological a s * eeeiaaeriag a s p e n s of t k i s 
s l t a aca classed, d i a l 

Calciaa Carboaate coataat: Clay Coetest: Grata 
sixa B i a t r i b s t i o a ; Batstare Caataat; t a a s i t y ; 
taa Exckaaee Capacity: P l a s t i c i t y ; P a r a a a k i l i t y ; 
Porasity 

CUTS; C l l C I I l CtlBOBlTE; PIH.B STBBltS; 
IkBOskTOsT S i m R ; StOUCIC STsaTk; CE3I.0CT: 
• i n Tiifsrtt; IILITI; uiLS; m n o n u o i n i ; 
•fPOSITOtf; S t B I R t T k l T I O C I I ; SXBIRTBTS; SITE 
SILECTIOB; STOtBSt, CrOlCITC: snkTXSBkMT; 
eioiocic sTtacrnts; lasrt BUBSHEST: BUTES, 
imoicrtt t ; sistrs, m i i - i t r t i ; PLBSTICITT 

<e0a> 
Sara, f . , and J . P . O l i v i e r , CtCB l a c l a a r Esergy 
agency, Par is , Praaca. 

orgaaixat ioa for rcoaoeic Cooparatioa aad 
Eesolopseat Ccaatciaa Paraaa geologica l 
Disposal. 

•sclaar Eagieeeriag l a t a r a a t i o a a l 
2312*«) :34-37. f l » 7 t , Jaaaary) 

Becleer aaata disposal * sad 0 proeraas aca 
beiag eacarked apaa aed e speeded by la O1C0 
coaat r iaa . Tfca astkors eepkasixe tka araoat 
seed fa r aa t a f c r a a t i o a a l aaaoastrat ioa 
prograa ta a l l a y p o l i t i c a l aad pabl ic 
a a i i a t i a a . *oat OECB aaatar cosat r iee a i t k 
aaclaar poser progress ara stadyias 
geological d isposal . Dlapaaal l a s i t k a r 
bedded s a l t or sal t doee* kas baas seder 
coBSlaaratioa fa r aoro tkaa 20 years . Tka 
U.S. aad aaat Saraaay kaa< parferaad aost of 
tke teaeatck sad teselopaeet s o r t , t o l g l e a . 
I t a l y , ead tka n.5. k e n cBgoiag prodrase 
aised a t tka eesessaeat of a ra i l lacaoea 
foreat iose , f resco, Japes, tke « . « . asd tka 
0 . 1 . kaaa fo rao t » seabed lo rk tsg croap to 
proaote eoaperit ioa ia aeaaealsg rad ioact ive 
aaata dicsoeal iato arg i l lacaoaa sedieeats 
aider tke deep oceaa f l o o r , la rd rock 
reaeerck tjc gac le j lc d is iosa l l a car r ied sat 
ky l a a t r t a , Caaeds, r raaca , tvedaa, tka O.K. 
aad tka « .« . Pia laad, Spate aad Ssl tser lead 
are isvolvad l a a broad t k a e t v t l c e l 
evs lset los » i kard cock for eat loss es le t lag 
a i t k i a t k a l r respective t e r r i t o r i e s . Tka 
eepkasie of K M of tkese prograao ia oa 
f lad ieg setteesa raposltcry s i t a e ; la otker 
caaea tka p r i o r i t y l a oa tka deslga aad 
•seeat ioa of ' * - » l t » a ipe r laea ta . l a 
e rper isea ta l kard rack pros-aa l a car r ied oat 
is a araa l ta foraat ioB a t S t r i p e , Sewdea la 
coaeerstioa s*t>«aa aaadoa acd tke » . « . 
Otker l a - s i t a erpar iaeata l a kard rocks are 
ka la f prorated la Caaada aad r.ka » . « . ( B i n 

• m t oisposii; XTOISCC. sBoLocic; stonrrrs; 
n i i m s ; BtPOSimay; JITt StLaTTIOB; ItSTtS. 
i i c i - t n t t : atsr is. t o a - U f t t : B I S T I S . 
IBTHBIDIlTt-Hftl: BIPP 

<a0j> 
Croaox, J . I . . K.B.B. Jokaaoa, aad J . S . B o r r i s . 
• s i t e d l iaadoa ktos ic Eaerfy k e t k o r i t y , t t o a i c 
taer fy tesearck t a t a b i l s k a e a t , l a r a o l l . t a a l a a d . 

Tke Pixat ioa of Badisactiaa Baste for P o s t e r i t y . 

Traasactieas of tke taa r icaa Baclaar Society 
2 0 : ( 0 2 - H a ; Bacleer csoccy a a t a c i t y , Procoediafs 
of tke 1st Earopoaa Baclaer Society Coafereace, 
P a r i s , rcaaca, k p t i l 21-2%. 1VT3. (pp. 
* S 2 - M a | . |1»TS| 

Tela paper preaeats a aeaera l discassioa of 
raaeaxck oa t a a coat r o l l e d storaae of 
k i e k ' l e v e l rad ioact ive east* i a tke • ( . Tke 
f i a a l p i l o t p laa t raa o f tee PiaciL pcoceas 
f a r f i r a t i o s o f f l s s i o a predects i a glass aas 
l a 1*i%. kaadl lae 1 « , M 0 C I of l l e a i l saste . 
Tke procasa coabiaea eeaporat ioa , c a l c i a a t i o a 
of p rec ip i ta ted a . ' t ra tea to as ides , sad 
s l a t e r i a e of asides t a fare f l ass ia a 
a ta ia lass s t e a l cy l inder akick a lao a c t s as 
tke f i a a l storaae Teasel . Tke deciaioa kaa 
aoe veaa aade to s k i t t f ros l i a a i d to s o l i d 
k l e k - l e e e l sasta storaae i a tke 3 1 , aad 
eapaasis i s oa tke I l i a 1ST p r o j e c t , (based ea 
tke n * e i L root* ) baiaa c a r r i e d oat by Bi»L. 
l a t i a a t a d aaste aolsaea expected t o be 
prodscod pec 1000 * • ( • ! y r . aad t r e a t e d by 
t k i a process ara 10 ca a of l i e a l d aaste froa 
tke Baoaox reactor {loe baraap f e e l ) , 
y i e l d l a a ] n i (B.S XT) beraap f e e l ) , 
yleldlBO 1 ca a of alaaa | 2 W saste l a tka 
glass) ; f ree sore adaaaced reactors ik iaker 
baraap f e e l ) , tke aalaas e i l l be S ca a of 
l i a a i d aasta or l . a ca a (B I T ) of g lasa . 
l l / B a b o r o a i l i c a t e alassee pcesaatly appear 
to be tke best , p a r t i c a l a r l y for tbe kiok-ag 
• •gao l aas ta . laprsaod BaltEST procassisg 
algkt redaca f i s s l o s (redact taste f l x a t l o a 
costs to 0.2%* of t k e aalae of tka 
correspoadiaa e l e c t r i c i t y . Probless a t i l l 
taaa la iss a i t k aaclaar aaate atocaoe iaclade 
taa t of • 1 pcodectlom, tke p o t a a t l a l for 
separatioa aad aaclaar i a c i a a r a t l o a of 
traasaraaics i a aaste a f t e r t k e otker 
rad ioasc l l l ea keae decayed, aad tke special 
preblaa of pa a r i s i a g f roa f e e l t a b r i c a t l o a 
processes. (IBB) 

SlSTtS, l ICB-LrrEL; CtkSS; t l t t l T I C I T I O I ; 
CUCIBITI0B; BiSTES. SOUP; BUTES, H i U B ; 
PIIkTIOB; ECOX0BICS: BlSTt STOItCt; BISTE 
THUTBEBT; P« EDICT I0BS 

<aOi> 
Sratxeck, B .B. , Bockaell laaford Operetloas, 
t i e k l a a d , Bk. 

Tke f e a s i b i l i t y s f stociag l a d l a a c t i s o I ss tes is 
colasbis Eiaor t a a a l t s . 

T/OB1/1B1-77/U2BB; C0BT-7707a«; BBSta-BOCk 
l a t e r a c t l o a a , Proceediaoa of tke Bst ioaal Baste 
Tersisal Star age Prograa Coafereaca, Bal fera^ty 
park, P», j a l y « - 7 , i »77 , ( > B . B1>B] | , fl 
pp. (1*77, isoast 20) 

Tke I t U s t i c B i c k f i e l d taaford Caspaay kas 
star ted a atady to aaaaaa tee f e t s l k l U t y of 
f i a a l goologic atorage cf radioaet iaa ras te 
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< I K > COST. 
la deep caaaraa eeaetracte* la tka Colaakia 
Blaee f l ee* basalts . Tee arejact lactates 
eeoloeic s t a d i a s , kparolofic t e s t i e e . beat 
flow s sa l jaea , coaaatlal l t tT s tad ias . i M 
tactaaic s tad ias . Tease a t a t i s s kase la* to 
taa caastract iea at a stret iaxaekic Ccaaaaack 
foe tka *aaca eaala. diwldlea taa Tafctaa 
Basalt i a t o taat (oraatiaaa: tka Saddle 
•oeataia Basalt c eas l s t i ae of s i s kaaalt 
seekers, tka taaepea Basalt eeas l s t laa of 
tkcaa taaalt eeobora. taa Tastaea Sesdataaa 
coaa i s t l ee at a «acy tk la lafar »t iadaretad 
aaa ae l l - sactad sesestoae . as* tka era ado 
koala taaalt coes ie t iae e l at laast t ea 
stratifxapkic aalta as tkc kasi* at Barked 
diffecescess i s ckealxtrr- tka Setaaea riaa. 
a aalt of tka Craaaa loads aaaa I t , asaaaca 
especial ly preeleiaa free a aasta lea lat lee 
s taadseiat . I t s e s e l s a i c ckeracter l s t i c s a ad 
s e t t l e s «ra faearekle sad I t * tkickaass 
axceeds to a a l tk la tka aesfort saaacaatlaa. 
Tka k f l m U c caadectiaity of a l l baas kelee 
tka taetaaa Saadatoee I s eery s a a l l , 
especia l ly far tka tease t s a s l t s . t a l ee s l o t 
tka (ataeaa Plea i n 3 I *J|«-C|-« t 10(I-«| 
a/day. Tka ( l o s s preset appear to act as 
Barriers separatlae tka warloas iaterkads. 
Ceockeaicsl stadias BOB e e t e m * at rasa 
stata ea leers i ty aca faedaeeatal to tka 
eaderstsadiaa or taa feasabi l i ty of loae- ters 
coatalaaaat of radioactive assts aaa s i l l 
raaai.ee aabstaat.al aMit ioaa l reaaarck aaa 
deaelepeeat a i t l eapkasis oa salact loa aaa 
ckarecterizatioa of taa s c l i d i f i e d aaata foca 
foe s tores* aad taa c e s p e t i b i l i t y of sack 
fota s i tk tka kaaalt koat rock. Ckoslcal 
raactloas la aat aa s a i l aa dry aaalroaaaatc 
•111 ka cossldered, aad tke affact of 
radlatioa aa aack c«.poeeit « i l l ba 
eaalaated. a l l of t k i s irforaatloa e i l l ckaa 
ba pat toeetker la a fraeaaork tkat wi l l 
a l io* a f a l l eesessaeat of tfca v i a b i l i t y of 
baaalt >i a f iaal etoraea eedias . (katk) (Ma) 

Oely taa abitract la a ivec . 

Bydraelic coadactivity: streeierapklc Oait 
Tblckaass 

BISILTS; t e n o n s aocas; i i rot iToai : s r o t i c t , 
CfOLOStC: CtOCalMSTUt: BTOttlOCT; S1STIS, 
MsIOICTIVC: SISTES, SOLIB; MDUTIOB tfrtCTS; 
CfOLOCT; ««T ttClt lCt; TFCTCBICS; LUOVITOIT 
MODUS-, riiLD siaDtes; i i sTf-toca i t r m c r i o a s 

•aaatra, J . , Beactor Caatrie aederlaad, Pettea 
• . » . , aetkaclaBde. 

tk* Batarproof Saosetry of Salt Doaea, aa 
teportaat safatf tapect for tkeir f 'p lo l tat ioa 
(or Vlt leat* Diepoeal of Biak-Level las t* . 

CCBf-7a0310; STI/POt/a]l; HH-SB-207/*2; 
••oaaeeaat of Bedicaetive l a i t e * froa tka 
kaelear raal Cycle, Preceediaas of aa l i f t 
Syepoaiae, <le»aa, t a e n i a , tatek 32-36, VTH,. 
tatcrMtloaal l i o a i c laarap taaacf, flaaaa, (pp. 
J*S-J03), *2* pp. | ia7t) 

Tkia rapstt i t a ftrat atuapt to 4aaoaatr«ta 
tkat v i r t s a l l y ao tatar attack can croata • 
local so lat ioa caf l tr la tka flaak or top of 
a sa l t acta aa Joaa aa tk« ooaa la a t i l l la 
coatact altk i t« satr ia bad. t aafaty 
aaalyaia ass aada foe a kjp«tk«tical aalt 
iloaa akicb oriaiaataa froa a aatrir bad of 
sa l t 1000-3^0.1 a baloa aatfaca »»J akoaa tap 
la »o« 250 s baloa aarfact. Of tkla sa l t 
atrtctar* at laaat 200 • of rock aalt aaa 

assasaa ta ba aalatalaad as a coataiaaaat 
s i laid aiaasd aatk a dlaasiaf caaltr (at laa-
aad lBtanadiata- laval aastaa. sad a karlal 
kadxoa alas* la t k i s s a l t atractara IS* • 
kaloa saxtaca foe d i s s a a i l of blsa- laval 
aastaa). Tkis safatr a a U r s i s la* to tka 
caaclaalaa tkat s a l * s caatiaaoaa fraaadaatar 
attack lata altkac tka tat • * flask at tka 
atractara cosId laad t a caatalaaaat (a l laca 
l a taa loaa-tara. Tka aatastlal fal laxa 
aorkaalaa w i l l aot ka tka aroaadaatar 
aaawtxatlsf l a ta taa casasitacr araa, as l o s f 
as tka s a l t dasa s t i l l cassias Is csatact 
altk I t s s a l t a a t r i i . TM aaayaat farca of 
tke aadlaaata aaarlf lsa aad sanaaadlsf tko 
s a l t aaaa t i l l , aadac car to la stxaaa 
c a s d l t l o s s , aaakla s a l t to alar at a tasards 
tka s l s so lT i s9 sarfaca at sack a rata tkat 
tka s a l t dsaa a i l l a a l a U l a I ta plarcasaat 
skasa. aatal tastsadlsf t^a caa t l sa l s f 
d l s sa l*U« acttsa . I f tk ls s a l t a i f fa t i sa 
akoald prowa to aa a caatalaaaat (a l lara 
aackasiaa. I t say oalT affact tka aasta 
rapoaitarr to a l l a i t a d aitaat aad aftar a 
aarj loaf parlod sf t l s a . I t Is t a l s 
s sU-kaa l laa saal l ty of tka rack s a l t taat 
astabllskas tka aatararsof aaaaatrr *t s a l t 
doaaa. aoaal stadias s l fkt raaaal akatkac I t 
I s s t i l l r a a l l s t l c ta adapt tka lapaat of tko 
aasta cspoaltocUs l s s lda s a l t do aaa t o tka 
sa l t a i srat laa s a t k n f s . ( lata! | U D 

SkU VOOS; s i o j n • » ( • ; tllSOLITtoi; amilTC: 
trtpaams; SkU BttosiTS: cttlTtlS: n t u i 
MI1ISIS; StriTT; klSTIS. (ICS-UTsl.: taSTCS, 
lo i - i ir ix; IISTCS, irrnatuiTt-Lrrkx: i i srts , 
uaioacnTt: itposrroti; snaact, cniocic; 
aist i SToaict; a i s n DISPOUL; Taaoimcki. 
Stan I K 

<«oa> 
aacdaaai, J.t. laotopas, aastsood, U . 

Poss lb i l i t iaa for Sakaarfaca aaat* Blapoaal la a 
Stractaral Sracliaa la Paaaarlaaala-

asaricaa associatioa of Patrolaaa saoloalats , 
Maoir W; sabsartaca Dispcaal la saolos ic 
kasias - k Stadr of aeaaraetr Strata, J . I . 
Gallaf (Id.I . aaaricaa asaoclatioa of patrolaaa 
•Moloaists, Talsa, OC. (pp. «3-12T>, 253 
P p . l l M i , aaasat) 

kaaalts of a coablaad l i taratara aad f la ld 
atodj of taa s s a l l stractaral Sfacllaa la tka 
baaaiaa Cava araa oa tka aastara pariaatar of 
tka caatrt l Ippalackiaa aoastaiaa of 
raaaaylaaaia saoaaat tkat tka araa aar a* 
aaitabla tor iajactioa of Uastd aaataa lato 
daap paraaabla aabtarfac* rasarfoira. Tka 
aracl ia* forsa a baaia Ki t aortk of Bedford, 
r», aad occaptaa aboat 11a.% so, ka («S at 
e i l a a ) . Tka total tklckaaas of Paleozoic 
strata ia eore Uaa 213k a (7000 f t ) . Tka 
stratioxapbic aactloa of araataat coacera to 
tkia atadf lacladea tba Upper ordotlclea 
Peedaailla 5kala tkroaak tka Riddle Oaaoaiae 
aaaaataaao Poraatioa of taa Raailtoe Broap. 
Tka reservoir aoeifer caaaldered aaitabl* for 
l i o s ld Hate disposal l a tke c leaa, aeertxoee 
lover s i lar iaa Tascarora Saedetose. Tke 
laaest laatioo akoaed tkat tka eracllae kaa 
aaff ic leat atcactaral claaace to aatraat 
coasidaratioa aa a reservoir- Tka raacarora 
cropa eat aloso t a o t k l r d a of tbe eaacl iae 'e 
parlsatar aad ia approxlaatala 113k a (3700 
ft) beaaatb tke center or tka besia. I t 
appareatlf ia aot faaltad, aad aey ba treated 
aa a coaflaed asalfar bacaase It la aaderlaia 
by tke Jeaieta Poraatica (eeedetoee, 
a l l ta tooa , aad akalal aad oaerlaia by tka 

http://raaai.ee
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<eas> c o n . 
C l i a taa Cesar skates, wklck probably kawe 
aaek loser p e r a m b i l i t y . Biaeteea porosity 
aaaaaraaaatc aa S specisees e i Tescarora 
Seadstoao froa d i t f e r a a t xoses «aw» aa 
awexees Eeroeity a t tS%, » l * k a raee* ef * to 
I t * . Sis porosity aaaaaraaaata oa a speciaea 
of tke aaeer ly iae Jes ia ta Saadstoee yielded 
aa aweraee a t 1 0 * . s i t k a caaaa o f • t o 12t . 
Tka p robab i l i t y a f the praseace of ceaaate 
briae i a taa Tescarore l a eakaecedi ay tka 
fact t e a t i t i a presest i a a deep wal l aaac 
Bedford. Tka Tescarere s t ra ta aca described 
as a • s e l e e a l f e r * aktck a i l l aat acsaote 
kara fa l ckaa lea l i a t a r a c t f e a a . a lso , taa 
tact t k a t Tsscarore Saedsteas i s esed foe 
s i l i c a t r i e * i a i l i e e t k a t i t s t k e r e a l 
coadect is i ty iacxaasas a i t k aa iscrease i a 
teaparatore - a bsae f i t f c r kaat d iss tpe t lo t 
• f « t u . tka Sa lar ies f i l l s Croat sad 
C l ia toa Croat skalas aara stadlad aed aca 
retarded as lapersassle kacciata t o e iaxat ioe 
of aastas aad aa faaorabla f a r t k a i e j e c t i o e 
of easta/eesest s l a r r i a s i a t o kysxae l ica l ly 
prodeeed t r a c t a t e s . Sowawar, a tos t lae i s 
skala appeara l a s s p e e e i s i a t f a r la ree -sca le 
i a j e c t i o a tkaa disposal i a perseeble 
saaisteaa. s e t e U e d a i t a eea laa t ioe ead 
e e o l e a i c , kydroloolc , cbee ica l , a s i pkyalcal 
taa ts s k a a l i ka perforeed oa tka Tsacsrora 
bafaro a t i a a l a i t a i s s a l a c t a i . f i sca l (ac t ) 

Tkoaak tka ra i s ao s p e c i f i c aaatiea o f 
radioact ive waste i s t k i s paper, taa pr inc ip les 
( • 4 aaolof ic coaa i t i eas a p a l } , piss several 
rafereecee ara aa rasioactkaa aasta. tka papal 
provides t t re fereaces , • t a t l e a , 7 saoleeic aad 
kydroloelc caps, 1C iaapack saps, 1 
s t r a t l e r s p k l c co lass , end 2 a t r a c t a r a l cross 
•ac t ioaa . 

porosity 

t t s r t a i s r o s u : I I S T T S , i i g < i » : sToiast , 
CrOLOCIC; C10L0CT; GtOlOCXC MBBHIOBS; GEOLOGIC 
s n t T i : eroioGic s m e m t s ; Sksxis, s i m c r n i L ; 
s i i n n n n tocus; s m . e s ; s isasrosts ; s i v i s i t s ; 
c i c 3 t i i « ; t i n i i u c n a c t o n a s ; I R L S , 
IIJSCTtOS; BTBBOIOCT; I Q O I f M S , COSnsEB; K t l D 
s n s i t s ; i m n m n i ; P O I O S K T : STTB 
S T S L S I T I O B ; > m s n t c r x o i s M S T I S T O I I C I ; 
n i c r g t u ; t r a i n s ; I M B C T I O I 

<»o»> 
•sec, B.O., seraforackssesseatrsa, l a s t i t a t fa r 
ia lssa Ckesic, Sat la reee , Cassaa federa l 
Sepsbllc. 

t i a a l T s r i f i c a t i o a a a t Coaceetretlos of 
tser ic ias /Cor iae Separated f roa l l a » - L e » » l 
•eprocesslst Pasta. 

Joeraal o f SadioeBelyt lcal Cksalstry 21:107-1»S; 
rcoceedlsss e f tka ftfc Bsdiocbeeicsl Sysposiss, 
• acUaakc , Latae , Cssckoelovskle, k p r i l 1V»J, 
|12 p p . ) . |1*'>*I 

k estloe-ssckaaae cyc le kas baas developed 
for tka recovery sad coaceatsatlea of tka 
ts /cs protect f roa a p t f l / l a c t i c a c U 
e o l i U o s ased i s aa e i t r a c t l o a process for 
tka i s o l a t i o n aad separat ive of tka act*- ' .aaa 
f r e t laatkaalde f i s s l o a p toaacU. tka 
opt lsss f l r a t i o s for sorptloa of t i l * f roa 
9 . OSS BtPS/fg l a c t i c a c M s o U t i o a s by 
at t a t f l y • e l s i e e s t l w - a s c k u a a tas iaa i s ps 
O . a - I . o . aaslsso saabla capae i t i as , k s l f k t s 
o f tka asckaass soaa, aa* coaeaatrat ioa 
factor a far a i f fosaa t r a a l a a , eross- l lakasaa 
sa< taaparatsraa kaao boas aotaraiaa«. 
aacat tsa laat ioa f a c t o r s aro t i»a» for sosa 

<aoa> 

f i sa ioa pcosacta a> » a l l as for » . >p aa4 Pa. 
(aatkl 

Takla 5 skoas oacoataalsat ioa factors aa t iaa 
colaan loas iaa s i t k Sa. 

kczss. o t u s i c ; i m i c i a i : C I T I O I n c a t a c e 
c i n c i T T : c a a i a a ; c o a c r s T a m o a r t c t o a s : 
DECDaTtBIBkTIOa F>CM>IS; PISStOB PBOBOCTS; 
ass ias ; tCT ia ises ; u n u m t s ; pa: T t a p s t a t a i t : 
UBOUTOIT STOMtS 

<ais> 
Baikaa. C . S . . aaa S.L. a a a i a r , Laa U n a 
S c i o a t i f i c l abora to ry , l o a t l a a o a . a a . 

Patreloay of T a f f Baita f roa tfca J-13 B r i l l 
S i t s , Jackass P l a t s , l a<a<* . 

U - T M 3 - B S ; 5S pc . | 197 t , Pabraaryl 

Tka J-13 a r i l l k o l a , l o a t a a i a Jackass 
P l a t s , Baaaaa Tost S i t e , aas paaatrataa 125 • 
of a l l a a i a s aa4 «32 a o f t a f f . Proa top to 
bottos tko s t ra t l a rapky i a as Col loss: tka 
pa ia t Brash T s f f , coaa la t laa of tko t l « a 
Caayoa Basbar - appras iaato ly M a t k i c k , 
Toaopak S p r i s * Basbar - 2*B a t k i c k , asa aa 
saaaaaa ba<4a4 t a f f a a i t . akoat »S a t k i c k . 
ceaposaS o f a coaplai o f aal l -baaaaa s i r - f a l l 
aac t k i a a s k - f l o a l ayara , sost ly aaaaMaa; 
tka Cratar f l a t T a l l , l a c l a o i a t tko Proa Pass 
Basbar - approxisataly 50 a o f aa l l ad t a f f , * 
t k i a l y baaaad a i r - t a U aaa aaaaUaa aak- f lo« 
t a f f , 12 a t k i c k . poss i t ly rapraaast ia t tka 
bass of t k a Proa Baas Baabar, aaa tka 
BaUf roa aaabar • 2S0 s tk icfc , coapoaaa of 
a r a y , b i o t i t o - r i c k ask - f loa t a t f a i t k 
aooorata t o 4oasa a a l i i a a ass saaaral 
i i s t i s e t cool iaa a a l t a ; tkaro i a a lao a basal 
aaaaaaa t a f f baloa tka Cratar f l a t - aaaaldas 
aad l i t k i c - a i t r i c ia coaposi t ios . Tka s a i l 
bottosod a f t e r peae t ra t i s f 20$ a o f t k i s 
• H i t . Best o f tko t a f f deposits coss is t of 
Balded t a f i a ; a lass pkssee i s tka t a f f a kaaa 
beea replaced by aatk iaea ic s i a e r a l s , a a i a l y 
( ' f e l d s p a r , s i l i c a , aad i s o l i t s s . Tka 
xoaatioa o f a a t k i f a a l c a iaacs la , a i t k deptk , 
i ad ica tes t k a t a l t a r * t i e s o f class phases aad 
f l l l l s c of race occerred l a r i a t se ld iaa aad 
coapectioe of t s f f a a l t a sees a f t e r 
deposit ioa aad by l a t e r act ios » i tk aroaad 
water. l a assr ly a l l o f tke t a f f s , r e l i c t 
skard or assies pyroelaat sbspea are 
preserwed, ores tkoaak tka a less kss boss 
cosplete ly replaced. Tkase r e l i c t s are 
apparestly dee t o e a r l y a l t e r a t i o a of a t k i a 
r l a of tke pyroclaat t o clay or deposit ioa o f 
sa ta ic rosa te r -s ised «caia« o f k e a a t i t e . l a 
s l t e r a t i o a proceeds, a s e o l l t e say be focaed 
f i r s t , tkes ewestssl ly breaks doaa to fore 
a a s l c i t s or s a t k i t e a i c t - l l edepsc . I t i s 
s lse possiHle t ka t seweral sfcsses, for 
e u a p l e « - f * l a a p a r , p k i l l i p s i t s , aad s i l i c a , 
sere forasd s lss l taaeosaly by l a t e r a c t l o a of 
9'.aaa a i t k aroaad water . Tke loelae i f 
a . . l i a r to t k a t described is core f r e e taks ta 
(esa , Beasds t e s t s i t e , sad i a t s f f deposits 
e f wast Texas, t k i s i s resssaskle , siace 
Jackaas r i a l s , a l tkoa ta • * ia taraostaae 
r a l l e y , i s bordecftd aa tktoe sides by f s s l t 
blocks aad kss V. o w t l e t as t k e soatktest 
co iaar , altfc a aata ta ted e a e i f e t of eeat la 
kydraa l ic ojrsdieat toward tko soatbsest. 
( *stk | (MS) 

S t ra t i a rapk ic S k i t fk ickaeaa 

tTBltXStlPBf; U T«O to« I ; TSTMs nmUMJt 
W l i o e s BoCKS; tOlCSSOSSt •I0SSB t i t SB; M i l l ! 
BXlSSRSISt t t O l I t T S ; SOtSSOltS; PttBSPUSl 
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<»10> 
•SMIOCT. •tbioioei i n STTI bfsostcts 

t K 

<»1*> CMt. 
s iuc»; r i t t t STSOICS 

l i t e . 1 . 4 . . 0-S. Ceelaetcal Secret. 

Sebssrfac* cssloer of • h n n i i l l u l t 
b r l K w i t Si t* . Sslt Taller lat icUse. eras* 
Ceeatr. »t*k. 
0S5S Ofl-TT-Til; 16 pp.|ttr?) 

Tke Sail tal ler asticl ise. *kick i s 1K>U< 
a b e a t 3 2 » • M t l l M t t o f BBSS. l U t , i s 
perhaps as* of tk* east favorable vast* 
eaplecesest sites is the fr- ~~* kasis. The 
sits, .kick lactates sheet 7.0 s*. ks. is 
kieklr accessible est is atjeeeat to a 
cailrsst. The aaticliaa is as* of • series 
of Berthaest-tceesiae salt asticlisas lcis» 
•loaq tka sactkeast ate* of the Vacates 
kasia. These sBticUaes ate cava* by 
etapecite* of tka Vacates seeker at the 
aeraeea foraacias of Bit t ls •eassrltesU see. 
Tka ceatcsl cava of tka Salt Tailor 
asticUa* ( K H a citaelihe aass of 
•taper ites tkst k*s as estisatat asalltat* at 
3.C00 a. Tk* oaapocita cere ceeatsts of 
abast «•» precast ka l i t * reck, thick isclete* 
sosa potssk tepesita: tka ceaaister is Mack 
skala, s i l t r solesite, at* askrsrice. Tka 
lattar tkcaa litkalecies aca tefercat to as 
•earker bets." Osis* eeorhreicsl lass froa 
t r i l l kolas oa tka asticl isa, i t is possible 
to eeaeastrate tkst tka aarksr bass ar« 
coapleslT fol tet ast faelbat. stai labl* lata 
coaceraiae tks aesthecaal erattest as* 
kostrioo at i t a sita isiicate tkat kaat fro* 
eoplaeet Mstos skoal* ba rapi t l r tissipate*. 
•oteattallr as plait abla r«so*rces of potash 
eat potrolaaa ara prasaat at Salt ta l lar-
Davalopsaat of tkese raaosreas ear costlict 
• i tk ass of tka si t* for a i u eeplaceeeat. 
I»etb» 

baps ara sitae of rentes beaia skoaiaa salt 
ircliaee »»i t r i l l kolas. Gassa rayaaatroa 
l e f t , krosia* t istribstios i> ke l l t * . aaa 
tasparatara froflles ara i l l a t t ra te t . 

Taaoaratar* 
S»VT BlrOSITS: tthfOCITIS; r t* tS; IOCIS; ••LTft; 
trSSISI; tot HI; S U U i ; DOIOIITI: IfSTMfTr; 
•c imous; r*oiTS; tocx Btciwics: ttsTts, 
t lSIOKTITI; U N ; lOSCIte, taBU; TIHStl. 
MOrtmtS; IUT TMSSrtl; r.|£H»tO I K I I ; CtP 
»0C«; FI1U J7HMIS 

eeaelopaeat sails tare aceaicet sat arocesaat 
to Bretiee tat* foe sebsarface stasias af tk* 
basts. Strectsre saps af key karixsas as* 
isapacasas saps af saaaross stratifraskic 
iaterrals sacs coastx-acts* to aaceralae tk* 
prasaat coaflosratiaa of tk* basis ass U s 
bister* e« eetelaeeaBt. as erteesite 
livaretece aaarck ass sate to estate 
aMit ieaal eaalofical a at eaaehtstcal 
tsfacaatlee akaat tks staty arss: tk* 
l i tarstsc* as salt aaa*a is eaearal ass also 
resesrehae. I s * Sortkaast Texas Salt baa* 
basis is ss aaberaeat >itkis tka beast calf 
Coast basis. sajor str act oral feetace* 
•tjaceet to tk* prasaat aactheast Teses basis 
ace tk* barla-Talcs fa * I t systea to tk* east 
ass sortk. tk* Ssbise ( r l i f t to tka east, as* 
the gkbart-seest n ta r r rL t * faalt sfstas to 
tks aoatk. Tbis f raancrt aaraapaaaai a 
basis appcoxlaatalr 1M s i is llasatsr. oitk 
tk* castas locatot saar tk* city af Tylsc. 
rciac to Jarassic t i s * . t k * araa kss a 
casplas a*«lo*lc klstary taas aasas sitk 
<*p«sitioa of tkict Triassic cos bats, block 
faalt isa. sat orasioa. as the basts sash, t t 
baraaa tk* rssssitocr of a tklck soctios of 
Jaraaslc. Ccstaraaas. as* tsstiacr ssiiassts. 
I t i s thaorisoi tkat salt bass of tk* Losaaa 
rorsstioa (Jarassicl aaac tk* bass sf this 
soaaeacs bacaao asstakls aarlr i * tka crcla 
of lapasttias; saaasssts of tka sslt sat 
oraclrisf saiisosts craatat riaaas, aaaas, 
«s« troaaks tkat caatiaaas t * asoolop ss 
rossoar saposits accssslsta* is tka siakiaf 
basis. Tka aaslsss cslisf sf salt is tka 
k a l i is sbaat 22.0OO f t . sot Tactical 
ssaaaast of sslt sisca tka bsaisaiss of 
pest-salt satiaaststtsa f t * * s i l l i es rraj kas 
aaecaaes abeat 0.MS ss/rr . Calcslatioas of 
rates of spl i f t aat tkiaaia* isaicste tea aet 
rate of Tcctica? salt Bcseaeat aas freatast 
taciaf lata Jacsssic tiaa as* kas seaarellr 
tacliaes siace. (stisstsa set aTScaaa rates 
of splift ace 0.1S3 aa/rr la tk* lata 
Jarassic, O.Oaa aa/rr is tea tar l f 
Cratacoaas. 0.020 aa/T' I * the late 
Creteceoas. 0.011 ss rase ieriaa tbe 
Eiasafbiicax (ralaocaaa-Coceaa) poctioa of 
tke Tertiacf. asa 0.00* mmrjt tariss 
post-silcor t iss. Tke fiaaiaa af tkis ststr 
i t t icata so siasificaat speact as*asast of 
tka salt at tee prasaat t isa . Tkece aca 
iaiicatioss of soar iatccioc salt soaasest, 
maflaee priaacilr to rcplaceaeat of salt 
kaiag lesckef est tj apaelliae aroassrater 
•toast est atax seee at tke doses. 
(lstk| I t i q 

TTCTOiXCS; STBfOIOCT; CCOlCCt; S»IT S9**S; 
• (Si ts , STVtCTOItt; » t i ts ; C90CS; U*S; I tT I f lS ; 
JfOKXSIC STTCCTIItS: STt lTKIMIT; SCOLO'-.IC 
TISTOfT; MOLTS; SfOISfeTilT I0OCS; BISSOLOTIOI; 
LTICIISS; S0O0SB UTt t ; U t t T f ; fflfOttTES: Clf 
K)CI 

(111) 
•actaba, • . » . , •atbarlast. S » * l l aat 
Ksociatas, Inc., Dallas. TX. 
o«Hoaal eeeloar of the Soctksast Tecas salt 
too* basis. 

T / o n / S O t - 7 t / e t * 3 9 ; « o l o e i c Stodf o f t k * 
laterior salt Daaes of (octkeast Tecas Salt 9oa* 
••sla to IoT«atl«at* Tbaic SUtakil l tT foe 
ressihle Stocao* of tatioactiTe taste ta tTr ia l , 
f f i . G-t - S-2U ««• pp. (19-»», Mrl 

Tkia rasloaal statr is patt sf a* 
taTestiiatiot of tba tectt t ie est krAreloeic 
staki l l i r of certaia salt loots of tka 
tortkeatt Taias Salt Dete basia. Fscorts of 
appro*iaatelf 1»00 eiolorttorr ta i ls sat too 

<al)> 
latcraatioMl Uceic fsarar tetter , tieaaa. 
•sstris. 

Sita select lot for repositories of Soli* 
eiaa-Letel aat ilpka-lesriaa tastes is 
ecological roraatiosa. 

I t ! * Tackaical >*port Series bo. tTT; »» 

Tkis ptklicatioa I t tka f i rst attespt of tke 
lateraatioaal itoeic tt tror •eetcr (U'»( t j 
retiet iaforaatloa eosetraisa tka tispotal of 
ratlaactlte Tastes la aaoloolcal foraetloes. 
Tke iafertatiot «l/«o i t itteatet as oestral 



;tciosi . (TSICUKT isc S:TS » Rooters 

t«»3> COST. 
beckareead tec saw by tkose aetkor i t les 
rcspoasl t l* far pleaslba,, approvlae, ead 
t i m t i i f u t i t u t redieactiv* f « u 
s*Ba«*seat prcaxaas, a*4 ty tkos* **o r»*i*« 
applications ea4 B*k* recce **a4at loe* 
x*oer4iea x*rosttorl*s. Saasary iaforaetioa 
i s pro*i4*4 e i assy of tk« types of 
«*ol**;ical forBatieas tbst aiefct b* 
coasi4*r*4 by verioea coevtries as s e l l s s 
as l i sac* OB tke oaoleeical tad ky4rolov;ic*l 
factors teat skcaM be ls*esti«at*4 t o 
i m u t n t t tk* s a l t a M l i t y of tk* 
foreaticBa. Ik* iBtonatBoa ««s 4***lop*-x to 
tk* *st*at of c«xr*kt tacbaoloejy for 
applicatica, t* tk* e v a l u t i o a of 4e«p 
•aoloaic foreat ims (f leeter tkaa K> a*t*t* 
b*lo* exe*a4 l e v e l ) , arses sot l U n s M ) ia 
t k i s r**i*» at*: deep-sea disposal of 
radloactiv* vestas: iatroeactlo* of 
ki fk- level l i * s i 4 eastes lata aoolosic 
focaattaes: • oaditlaslx*. ef < u t n fox 
steraa* or ' i sposa l : aad aatbods of 
coastXBCti&a cavi t ies . Cceclasioas by tk* 
aeaacics *4vi*oty sjraap aaa as follows-. 1| 
tk* **t«ral characterist ics of oaoles ical 
r~:*ati*aa seaport tk* validity of t k i s 
4isposal coacvpt: II varices types of 
**eloo.ical focaatioaa aad strsctaxas skoa 
proais* as s s i tab l* aa4ia la vkick to locate 
repos i tor ies: 3) a4*a.aat« loao-tara 
coataiaoaat of radleaaclid*:. caa t* acklevad 
tktoaok eitker tk* absaaca of c i r c s l a t i a * 
exceed vater er tk* ooabiaatioa of n t n t t l y 
slov f l a i l Boteseati aa4 liak sorptlo* 
capacity, particularly to t leas- l ived alaka 
a s i t t a r s . ia Ms* aaoloaical sa ter la l* : *| 
tk* p l a s t i c |»*lf-h**llaa) properties of 
cartaia oeoloaical {otaatioas a l so eoatribst* 
to tk* r e l i a b i l i t y of tbr lo*o-t*r* 
c o a t a i a n a t of tk* r*4le**clld*s, as 4o otket 
factors sock as ki/jk tac tc s i c s t a b i l i t y : S| 
•ack potoatial osoloe ical s i t * for disposal 
of radioactive aast* aast b« *valsst*4 oa i t s 
o*a a a c l t t : 4) 4a* to tk* variabi l i ty ia 
character is t ics of varlosi long-lived 
radloactiv* vast** tk* tve aaia cat*oot les , 
aaaaly kifk-level aad otbtr alpka-basriae 
vast*, aay kav* dl f fereet diaposal 
r*a*iree«Bts, partlcalar*iy ia r*latioa to 
heat d l s s i p a t i o i . I' lri 

w i n s , S I T I s t l t c i i o i : iksTES, SOLID: «»STTS. 
• l eB- t t l sL; 11PII PktTtCLES; CtOLOCIC 
rc t s iT ios j ; seoio- ic STtocroics: a»s - i DISPOSIL: 
JIPOSITOtl; CtODID f lTft; SOIPTIO*; COtTUHMT; 
•icoiiKSkTioss: i m i u piomtits; »»sn 
SICtlSt: SOLIDIPIOTIOI; IvkfOtmS: SILT 
BIPOStTS: SJIT DORIS: IIITDtTtt; CTPSBB; fOT»SB; 
5 l c : « t l t » l l tOCIS; sakltS; CUTS: Ss»TTOatS; 
rtr i*oir*ic aocis: isaraos toc i s ; c m i T t s ; 
nskLTs; Tirrs; Ticroaicj; snsaoiocT: 
TCI3CIIP*y; rtSLTS; JOISTS; t H « « 5 ; 
I l l l t U U I t l ; POIOSITT; DlSPftSIOl; CJStS; IOCS 
• ICHSICS: H l t l l l S : sa i r t cr l l t t l t ; aoit lOltS: 
tlCSVlTIOS; SUrtS; fCOPOIICS; Uf» lit 

Javiaos, D.»., aad l . S . f . Cock, lasroac* 
f tr te l ty Latcratory, lartk Scieacas S lv i s ioa , 
ltrk*l*y, CI; tlaifaraity of ca l i tora ia , 
Dapartsaat ef Satai iala Sclaaca sad >ia*ral 
faalaaariaa, (*rk«l*y, Ck. 

•a l a * l y s i s of tk* aaaasted falsas for tk* Stat* 
o< Strass i s tk* fartb's Crstt. 

I l l-^O'I; SK-OT; U pp. (11T«, laaast) 

Tk* stat* of attass ia tkt crsst of tk* *artk 
Is sf araat faadatwacal aw) practical 

s i f s i f l e a s e * . So to ta l ly sat is factory a*tk»d 
for arasariaa tk* coaplrt* s tata of atross 
bas b**a 4*vis*4 y*t. taspit* t k i s . aaay 
e f for t s kaa* b**a aad* to aoaaara tkis stat* 
of strass at diff«r*st locat iaas . Troa a 
caapilatioa of aaay o! tk* r * s a l t s . f i f t y o* 
•kick yield** tk* cooplet* s tata of strass 
aad ia *kick *oa of tk* priacipal str*ss*s i s 
*«r t i ce i , ka«* b**a s*l*ct*4 foe a 
s t a t i s t i c a l ase lyais ia aa «*3«avor to d«fiac 
tk* aatare of tk* atat* of s tress ia tk* 
cras t . Tk*s* data kav* aaaa aaalyxad as a 
•kol*. aad 4ivioa4 iato tax** sroaps 
d*paa4is« opoa vk*tk*r tk* v«rt ical s tress i s 
tk* sexiBBB. siaiaaa. ox iat*ca*4iata 
priacipal s t r e s s . Liavar r*sr*ssioa aaaiyses 
of tk* vale** of kalf tk* aaiiaaa atrass 
ditf*r«aca as a faactioa of kalf tke sea ^f 
ta« aaiiaaa priaciaal s trassas base b*«a 
aad*. Tk* carralatiea coe f f i c i ea t s for tk*s* 
f i t s ax* 0.704 for tk* data as a akol* aad 
O.IM. ».7v9 aad O.M) for **ck of tk* 
«roaps. ra i s e s of tka <a«ft ici*at of s l sd ic f 
fr ic t ioa b«t***B blocks of rock coopris is* 
tk* cxs s t # iat*rpr«^*4 troa tk* slop*s of 
taes* l i a * s . raa**d fros 0.42f ffoc tkos* 
aeasareaoats vk*r* tb* vertical s t r t s s i s tk* 
aaiiaaa pciac isa l stxasst tbroaah 0.»J7 (for 
tkos* cases abac* tke vert ica l s t r e s s i s tk* 
aiaiaaa priacipal s t r a i n , to 8.220 If or 
tkos* cases abac* vert ica l s t re s s i s tk* 
iateraadiat* ptiacical stress) - Ta* « t 
p*rc*st cost ioerc* l i a i t s fax tbas* valses 
l i e aitkia «1v.a p*rc*at -»«.» p*cc*at. 
I»*tk» 

STMSS; ST1TIST1CS; tOCIS: I0CI •XCSIIIC5: 
•tICTIOS; HO ITS: TIIOIETIOt STSCICS 

.Itpaaas* GovcraB**tal ko*aci*s. 

Occaasorapkic t«s*arck oa Mat* Disposal off tk* 
Coast of Total-Sara. 

l /co«r. 1VP-11SV. t**c*fal Osas ot ktoaic 
Saeray, Procaediaga of tka 2ad Vaitad la t ioas 
lBt«raatioaal coaf«r*sc* # % u f a f Svitxerlaad, 
Siptesbar 1-13, 1*<«. Valtal l a t l o a s , Caaava, 
S i i t u r l a a d , »* l . i i . » p . »oa-*o*| . (ivi«» 

X s s l t s of as oc*aao9ra ck i c sarvay off 
Totai-tsra prior to coaatractioa of a 
laboratory axe reported, proa csrrcat 
stadias lavolviaa tka (axoskio aad veakar 
coastal cwrroats a coaatsrclockais* 
c l rcs la t ioa a i i s t s la ae ataa soatk of 
Tokai-lara at tk* vastar* *4«* of tk* 
•arsakio. laac*, skea sose sabstaacas ar* 
4isckaro*d iato tke sea ia t k i s eras tkay are 
l ike ly to dr i f t soatkaarda aioao. tka coast 
asd spread over tke area of c ircalat ioa aad 
a l t i sa ta iy b* traasported by tke KBcaskio 
fartker oat to aaa. Sediaaat saaplva abased 
tk* ac t iv i ty i s stroaojest for tk* aad 
fract ios , asd ratkar stroaa for tb* fiaa sand 
tract ive , ckesical aaparatioa vaa parforaed 
t o ascartal* tka aatare of tke sacl lde ia tka 
sedlaaats. Tka a c t i v i t y i s Isra* i s tk* iroa 
sad alkali arosps bst i s scare* ia tk* 
ca lc i sa aroap. I t appears <kat tb* aacUdtt 
ar* scareaoad vltk ta* iroa kydrosidad flock. 
Diffesloe eiperla*ata s i tk dy* ladlctted tke 
vela* ia tk* f -d irect lo* i s 2113 s« e s / a . 
Tidal cereeat diffaslaa co*f f i c l*at s era 
10(I»a> for tk* l-dU*ctlOB sad 10(I»i) to 
10(1*4) fox tka y-d l iac t ioa , (IDT) 

lira la Sit* Distrlbst loa 

C01THHITI0I; DlrTDSIOB; piSPOStl SITI; PIIID 



i to ioei . I T M O W C T u a s i n irsoaacts 

<«1S> COST. 
siaatts; i r n o t m i K s : ocuaoctirer: 
• i c i a n a i t i aicattioa: stsiaMTs; » aisposti: 
s i i i iTst ; »»sn i i H c t n a T : a s n s , t t t tokcrn t 

'eekisa. 1 . 1 . . m u 4 l i i f l i l l ktoalc l H t | r 
aetkarity, Bareell . taalaed. 

(rcbleas i» tke Mapoeel of i t r a t U M r» * l 
Cltddiaa. 

l l l t - l «1T«: as pp. (1*77. t p r i l l 

Tkii paper l« O K K M I aith acoblaas likely 
to arise ia tk* t l is * * * n a « sitk steialasa 
steel aad Xircalay I M U « « ( m aaclear t * * l 
processia*. fTebleew coasidored iacled* 
distrikatiea at alpke * * i t t * r s la ataialaaa 
steal aad litcaloy ka i ls , special treataeet 
tor kai l sectlees la akick coaplet* 
dissolatioa of tool is i l f f icalt ta ackieae. 
selective of setaoda foe deaaiflcatl** of 
kails, aasaassaat of tk* saeaakllity of 
pyrocfceeical aa* other proreasas for 
redaction of alpka asi t tat las* la la kai ls, 
aad a akortaae of iaforaatioa aa properties 
af Irradiated Xiccaley ***bri t t l«*eet, 
pyropkoricity, c r i t i c a l l t j . fa reeoaery, 
a te . ) . 1 resies of p*kltsk*d l lteratere oa 
kiak-taaeeratere sethods ef saaliaa e i t i 
kails coacledes tkat a lap to aeltla* of 
at. ialass start at Xircatcy eisas aoaa solaa* 
redactions kat ta aaattractise bacaes* of ta* 
kiak teeceratetas rvaaired; aaltlao of 
elatercs of Zircaloy a ad stainless steel is 
•ortk tasestlaatia* as teaperatetes ara los*r 
(•boat 1100 Cl , solase redaction is l ikely. 
aad aoaa decoateaiaatle* (coa 102 sad r*02 
skoald ka poaaitle »ia f i l t ra t ion , kaotker 
aetkod nortk consideration is dissolatioa ia 
aoltaa liac aad«' a eoltet salt blanket. 
Otker aatkods aslaa ckaaical prac«ssln«, sack 
as flaoriaatlc* at ckloriratlo* at* aor* 
d l f f lcal t *ad offar ao sisnlflcaat 
advantages, k revlev or aaaaoaa aatkods of 
treating faal claddlae d*te rained tkat (1) 
tka slapleat setkod is "pickling" ia a 
corrosive teaeaat, possibly aidad by 
eeckaaical or alttasoaic saltation, nod 
coabiaad >itk a siaple eeltiaa operation: (21 
•ay coeplexlag agent addad to tka reageat 
s i l l llkaly caa«c di f f lenity ia saksagaent 
tcaataaat; ( ) | dissolatlea of kails la 
aalfaric acid, kydroflaoric acid, and aacioaa 
fleoclde aadla ia possible bat i t wi l l 
probably re aacassary to add nitric acid to 
take of reside** aad to of idir* actiaide* to 
attractable valeecy statef; (*J ao eitractanl 
ia likely to co*eltract i t ( I I I ) aad the 
tetravaleat act ion** eitboat also attracting 
t r , re, Ct, aad tk* rare aertks; (5) 
ettractloa of actialdee froa nf aad HV03 
alitarea a*ada to be etaalaed; (*) 
electrolytic dissolatios <f stataless steel 
kails te give * 'pare* «»03 lienor can 
probably te carded oat; aad C> sarlosa 
eorroaioa probles* say aris* ia tke storage 
of sgaeoas east«s prodacad ia tke attraction 
of actlnides. Ilatk) (In*,) 

ZtlCtLQTS; CUDDIIC; Pun tfIHOCtSSIIC; STftLS; 
• l5TfS, nir.l-llttL; a«STfS, SOLID; »JI3T» 
T»I»T«E»T; fOlOBf PIOacTIO*; r i lTttTIOl; 
CfCt>«T»«I««TI0I; TI1C; MITS; PUOmiE; 
CHOII l t ; CODPltlO; »CtOJ; HT««CTI01: 
•CTHIOtJ; fltcTtoeiiLTSIS; cntMSia*; «»5TfJ, 
ItClIO; *«$Tf StO»l«» 

<*1T> 
JakasM, C.S., •ataarsity af aklak*aa. Sckoal of 
Ceolooy aad Ciipkyaica. Mraaa, SK. 
laalaatiaa of Peraiaa salt saieawics] la tk* Taiaa 
Paakaadl* aad aeatare ok lake a* for ladarareaad 
St*.a*a * f BatlaactlT* lastas. 

y/oai/saa-aaaa/i; 1*5 pp.(TIT*, tp r i l i 

Tke aaipoaa of tkia project aa* to stedy tke 
Peraiaa salt dasoslts la aad akoat S«.««a s« 
a l ef ta* Tatas Pakkaadka aad **st*ra 
Oalikoai t * deterale* •katkar ta * r*«i*a 
coataiaad aay areaa taat sfakt a* aa i t aU* 
for *Mloeic atorava of cs*U*actia* aaatas. 
Tk* aaia kaslas ia*** t l *kt*d **>t* tka Palo 
laro. ta* Dalkart. aad ta* Udaste tas l * . 
Tk* pclacipal paraaaters asad ia eealaetla* 
tkes* tkra* kaslas for radioactir* east* 
s t o n * * iaclada salt tklcaaaax, depth, 
tsctaaic aad aaisalc kiatocy. l i t k * l * * y . 
peraaability, ptoliaity to a*aif*rs, slaaral 
raaoarc* coataat. *xt*at ef trUlieo, aa* 
alaia* , aad reaota—as. I aa)«r part of tk i r 
projact iaaoload a atady of elactric loos aad 
S « M aaapla loaa t * r aksat 3*o eella dril led 
ia tk* reaiaa. Tka re*alts ara af a 
recoaaaissaace typ*. kat tk*y ao skoe tka 
aaaaral caaractar, tkickaasa. dtistrifeatlsa, 
deptk, aad stractar* of tk* salt d*po*lU-
Tk* r*port coaclad«a tkat tka tklck salt 
deposits ef tk* Pal* Sara tasle, >ad, ta a 
lessee ext** t . tkosa of tk* Balkact lasia. 
bat* aaay faatares tkat aoald b* faaorakl* 
tor *a*erfreead at orate ef radioactive aasta. 
* aasbar ef factors detract fro* tk* 
sal tab 111 ty of siallar deposits ia tk* 
kadarko »a»i». (katk) ( U l ) 

n u p STOBIES: croujsi: STiiTiakpar: SIXT 
•EP05ITS; ntPOIRfS: STOIkSf, EMLOCIC; IlSTES, 
UDtOtCTItl; LOCCIK. ItlCTtXC; SMLOCIC 
STIBCTtltS; CtOLOCIC IISTOIT; TKTOIICS; 
aaoirns; u s i f s , sTtocmiL; uraoioer; 
f tHtlBIUTT; I I I I U I S ; II1TSS; S1T1 SIttCtlOl 

<*1I> 
Joaes, P . I . , 0.3. Gaoloaical Siraay, tdako 
r a i l * , ID. 

•ydroluay of aaste Disposal tatloaal laactor 
Testita statioa, Idabo, l» la ter t * laport. 

IDO-220«2-0SOS: 151 pp. ( m i , Decmberl 

lee tool* asd aatkods o< iafestiaatioe sere 
reaaired for tke appraisal af tka capacity of 
basalt aaaifars and associated eedleests to 
cseels* tad attcasata radioactlse aaste. 
larekole aeopkysice sad aodi<l-'d oi l -sai l 
testing teckaiaee* kase b**a af fectiealy 
aaployad at tke Rational Paactor Teetia? 
Statioa («*TS) la aoatkaasters Cdtko. r ia* 
priaipal aaaifers sacs ideatifet and aappad 
ia tke Idako Ckaaical Procossla ( Plant (ICPP) 
area; tbair ability to traaaait satar aas 
faalitatisaly esalaated, aad correlated for 
distance* of soaaskat aor* tka* « a i le , and 
tkair bydrealic bead and qtsllty of tkalr 
sater aas determined. Ik* effect ire 
thickness of tk* xjalfecs [ • •«•* fro* lass 
tkaa 1 foot to Id.5 feet, Stract*ral saps of 
tbe altltade of tkelr buses skos rel ief 
ranalna froa 11 to *« feet: principal 
dlrectioa* of slop* fro* tb* disposal sell 
ar* sootkaast aad soatkaast. Saophyslcil 
loo* aad cbealcal aaalya** of aattr collected 
by thief aaapler Indicated tkat croaa-flo* 



SEclOCI. iHOROiast t lD 5 m *.KOO»c»*: 

<«1»> COIT. 
b*t***a e « a i E * r s tkroagk tfc* e « l l b o r * s eas
i e r * * , e e d «as a vary i e p c r t a n t f a c t o r in t b * 
M i t t - u t i t e o v * e * a t i * tk* i c r p < c o * . 
n e k t i t M I * i a s t a l l * * t o i s o l a t e and t o s t 
s * l * c t * d a q a l f o c s i a s * * e c * l s e l l s , ami kaad 
d i f f e r e n c e * g r e a t e r t k a * t « o f o o t e e c e 
observed t * t v * * s a g e i f e r s i a a g i v e s s a l t . 
Ta a l i a i a a t a t k * l a r g e s a r e a e t r i c 
f l s c t a a t i c a s o f aatac l e v « l s i a tk* 
o b s e r v a t i o n v e i l s , tka e e l l s e e r e f i t t e d e i t k 
a i c t l a k t cans aad e l e c t c c s l c v a t a r - l e v e l 
a e a s a r l a g e g a i p s e a t c o e a e c t e d t o kigfc-speed 
r * c o r d * r a . l a a d d i t i o n , <ack a a l l a a s f i t t a d 
a i t k a s e t s e r s l t l e peep tkroegk a l t - s e e l e d 
c o s a e c t i o s s , ao t k a t s a a p k e s o f vat«T c o a l * 
be o b t a i a e d f t o a aa a g s l f e r a t s e l e c t e d t l a * s 
d e r i a g a t r a c a c t e s t , f o r a a a s a r a a a a t of tfca 
f l o * v e l o c i t y aad aappiag t k a t r a v e l patk o f 
l a b e l l e d vater aader c a r e t a l l y c o n t r o l l e d 
kaad c o a d i t i o e s l a tke a g e i f e r . Tke 
d i s t r i b s t i o s of k e a t , c a a s a d by t k * d l s c k a c g e 
of e a r s a a t a t t k r o s g k t k a d i s p o s a l a a l l , aad 
t k e d i s t c i b a t i o a o f s a l i a i t y f c o a tfca 
d i s c k a t g * of b r i t e s f r o * a a t e c - s o f t e a e r 
r e g e s e r a t i o e , f l o o r d e a l s e f f l s e n t , 
d a ^ o B t a s i s a t i o a f l s s k i a g a a t a r , aad o t a e r 
waste e a t e r s t o t k e d i s p o s a l v e i l v e r a sapped 
by g e o p h y s i c a l l o g g i n g e g a i p a e a t . B a s a l t s of 
t k e s e s t a d i e s prove t k a t t k e p a t t e r a o f f l o e 
i s aore c l o s e l y r e l a t e d t o t k e g e o s e t r y of 
t k e a g a i f e r s T a t e e tkaa t c t e e d i r e c t i o n of 
t h * r e g i o e a l k y d r a a l i c g r a d i e n t . B y d r a s l i c 
data a c c e s s a r y f o r a n a l y s i s o f t b e f a c t o r s o f 
s a s t e a t t e a a a t i o a i * t k l e e s v i r o a a e n t can be 
o b t a i a e d , and d e t a i l e d i n v e s t i g a t i o n s a r e now 
ia p r o g r e s s - (CaJ) 

Beport e o a t a i a s a a s e r o a s f i g a r e s , s a p s , aad 
graphs . 

Ceptb t o l a t e r T a b l e ; S t r a t l g r a p h i c Halt 
t k i c k a a s s 

•CCX SECB1BICS: BTEBlDLIC COVOOCTIVITT; 
RTDB10LIC BUD; I U D PBESSORE; BTBRltfLICS; 
•oairtis: GIOPBTSICBL SOITITI-. tastes, 
•IOIOJCTIII; taste sroitcz: USBLTS; ITVIOLOCT; 
BELLS; FIELD STBOIES: LOCCIBC, sen. 

<*w> 
Beeaae , T . K . , Los t l a a o s S c l a a t i f i c l a b o r a t o r y , 
l e s t l a a o a , I S . 

• a s t e BaaageMat C a p a b i l i t i e s f o r l l p k a Bear ing 
f a s t e s a t t k a Lea l l a a o s S c l v n t i f i c Laboratory . 

l l - 0 i - 7 7 - 2 « B 6 ; COB*-77120B; I r e a t a e a t , 
C o n d i t i o n i n g and Storage o f S o l i d a lpka~Bear lng 
• a s t e aad c l a d d i a g R a l l s , p r o c e e d i n g s of a 
S « s l a a t , B a i l s , France , Daca iber S , 1977, (11 
p p . J . : i « 7 7 , 

• s a t e Reaageeent a c t i v i t i e s at t k e l o s l l a a o s 
s c i e n t i f i c Laboratory ( M i l ) i s v o l v e a broad 
t a s t e of e f f o r t . Tkar* a i e r a g a i t e t s n t s for 
d a i l y p r o c a s s i s g o f botb l i g t i d and s o l i d 
r a d i o a c t i v e aad c k e t i c a l v a s t a a a s l n g a 
v a r i e t y of t e c k a l c a l o p e r a t i o n s , 
• p p r o s l n a t e l y • • » » 10(1*7) I / y r of U q t l d s 
n t » » l 0 ( t O > c s s / y r of s o l i d s i n 
proces sed by tk* f a s t * l a n a ^ e a e n t Croap o f 
th« l » S l . i s a d d i t i o n , a v l g o r o a s p t o g r e e of 
r e s e a r c k , d * v * l o p s * a t , and d e a o s s t r a t l o s 
s t a d i a s l e a d i n g t o U p r o v t d s a t k o d s o f v e s t a 
t i a a t a a a t I s a l s o c a r r i e d o a t s i t k i n t k e s a s e 
groap. tk* c t r r a s t d « v « l o p s * a t a l s t s d i e s 
i n v o l v e i n c i n e r a t i o n o f 
t r a n t t r a s l c - c o s t a * l n a t * d c o s b a s t i b l s v a s t * * 
a s v a i l a s o t k e c v a s t * t a n a g e M t t a s p e c t s of 
n lpks a s i t t i n a t r e n s t r a e l c i s o t o p s * . o t k * r 

s t a d i a s i t . p t o g r e s s i a e l a d * a d e t a i l e d 
v a a a i a a t i o s of r a d i o l y t l c r * a c t i o a s r a s a l t i n q 
f roa tka i a t e r a c t i o a of t k e alpka p a r t i c l e s 
o f t r a n s a r a a i c * l a a * B t s aad kvdeoeeaoas v a s t * 
a a t r i c a s c * p c * s * a t a t i v * a t t k o s * l a 
r « t r i * v a b l « s t o r a e c a t s e v * r a l d . s . s i t e s i a 
a d d i t i o n t o t k e LtSL. l a a d d i t i o n t o 

- l a b o r a t o r y t * s t s , a c t a a l v a s t e - c o a t a l B i n o 
d r a a s a i t k i a t k e s t o c a q * p i t s s a v e b«*n 
i a s t r « a * a t * ' l . (katkl (1>1F) 

1»ST» BkltSSHCST: »IP»» PktTICLBS: tkSTES, 
m i s c a i s i c ; s s S t E P I O C B S S I S C ; • « S T » S . L I C S I O : 
SISTES. SOLID; SISTE TREITIEST; I B t t l - t l T I O V ; 
TtOBOC'S; UBCSITOVT ST13Z1S; P1ELB STSDIES; 
MDBS; PITS: H S t B 9 B E i - S 

<»20> 
E o l b . C . B . , I . J . L e a i s , aad B . J . B i l l e r , 
L o a i s i a a a 5 t a t * v a i v e c s i t y , I a s t i t a t * for 
E a v i r o a s e a t a l S t a d i e s , Baton Boeae, LA. 

Qaatereary S t a d i e s . 

I / 0 * I / S B B - * 1 1 Z / 3 7 ; an l a v e s t i g a t i o a o f t k e 
u t i l i t y o f S e l f Coast S a l t Doses for t k e S t o r a g e 
or D i s p o s a l o f R a d i o a c t i v e t a s t e s , (pp . 
3 5 J - » 1 » ) , *7S p p . (1*77 , s * ( t e a s e r 301 

S t a d i e s of t b e Qsateraary s a d i t a a t s e a r * 
i a t e a d e d t o a i d i n t e a d a t e r s i a a t i o a o f 
t e c t o n i c s t a b i l i t y of tka s a l t d o s e s . 
B o r i n g s at v a c k e f i e doaa i a d i c a t * a o t * c t o m i c 
i n s t a b i l i t y . Loas c a a s t d by d i s s o l a t i o n a s d 
c o l l a p s e o f tka a a d a r l y i a g s a l t i a 
pre~Qeaterttery t i a e s s e r e foaad f i l l e d v i tk 
o i i d i z e d f i n * saady s i l t s aad s i l t y sands 
about 200 f t t k i c * . . L i a a a t i o a s d e t e c t e d oa 
r a d a r , c o l o r , and black and v b i t e i a a g e r y 
skov t k * a c c a r a t * l i s e a t i o a s on t k e e a s t e t n 
f lank o f t k e done in t k * f l o o d p l a i n of Black 
Lake Bayon. Tbis i s t k a o n l y s a g g e s t i o n of 
apaard s o v e s e n t o f tke u l t daring tk* 
Quaternary . Tacker i* aad Baybara's doaes l i e 
i n t o p o g r a p k i c d e p r a s s i o a s above br*ack*d 
s t r s c t s r a l d o a e s o r a s t i e l i a a s . Tke s o s t 
p r o b a b l e r e a s o n f o r t k * s * t o p o g r a p k i c 
d e p r e s s i o n s I s t k a t t k e y a c e dae t o 
d i s s o l a t i o n and c o l l a p s e of tke s a d « r l y i a q 
s a l t . Tba a a g a i t a d e o f t k e * c o s i o a a l 
p r o c e s s e s i s p r « d i c t * d to be very s s a l l for 
t b e n e x t 2 5 0 , 0 0 0 y e a r s . There i s a 
p o s s i b i l i t y o f t k e cap rock of B a y b s r a ' s d o s e 
b e c o a i n g *spos*d d t r i s g t k i s t l a a p e r i o d . 
(BDf) 

B l s g r a a s i l l a s t r a t i s g tk* d i a t r i b a t i o a of 
S s a t a r a a r y l a d i s a n t * and s e l l a a r * l s c l t d * d . 
App*ndicas c o n t a i n t o r * d a t a . 

SILT DO BIS; B1SIBS, DBHBBSf; DksIBl«I 
CBIRICTEIISTICS; riZLD STOCIIS; 5B0L04T; 
RTBB0L0CT; H T r B S ; SOILS; SQiTkCt BtTEtS; 
TOroSUfBT; StDIBEvTS; IBOJT0B; StOlOOIC 
STB0CT0BIS; 5I00BIP8T 

<«J1> 
I c a a k a a s l , J , I . , S a s d i a L a b o r a t o r i e s , 
U b e q a a r g e e , H . 

• t * v l * v o f tk* Bear S a t f a c a Beater taper 1 e a s t 
at Oak B i d g e , T«snaa*e* 

I / O B I / S 0 » - 7 1 / 1 » 2 » » ; COBr-tTOfBt; Bast* Rock 
I n t e r a c t i o n s , Bxoc*ad i*gs of tk* t a t l o a a l v a s t * 
T a r a l n t l S t o r a g e rcogcaa C c a f a r a s o e , S a l n r s l t y 
fnrk, F», J t l y « - 7 , 1*77, (pp. • $ - • < ) , »2 
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<«21> COST. 
p f . ( 1 9 - » 7 . i t g u s t 20) 

kn exper iment h a s been undertaken a t Oak 
• i d g * to a s s e s * t e e l a r g * s e a l * e f f e c t s f a t 
hea t f r o * a e a s t * c a n i s t e c would have were 
t h e c a n i s t e r e a c i e c e d in s h a l * . The 
experiment w i l l b* conducted in the Coaasaega 
f o r m a t i o n , a. c a l c a r e o u s s t a l e witfc 
i n t e r l a y e r s of a o a - c a l c a r « o a s s h a l e s and 
s i l t s t o a e s . The e x p e r i m e n t a l d e s i g n i n c l u d e s 
% 13 f t Icug hea ter which w i l l be bur ied at a 
depth of 55 f t and w i l l ran h months t o a 
year a t a s a c f a c e temperature o f ( 0 0 C. which 
s h o u l d e x p e l i n t e r l a c e water i n the c l a y s 
an-" ' •x id ix* p y r i t e . The beater i s surrounded 
by ».n array o f thermocouples and s t r e s s 
g a u g e s , l a a d d i t i o n * coupons o f p o t e n t i a l 
c a n i s t e r a a t e r i a l s are a f f i l e d Co the base o f 
t h e b e a t e r and w i l l be examined a f t e r 
r e t r i e v a l f r o a the bottom o f t h e h e a t i n g 
c l e m e n t . Before and a f t e r the experiment t h e 
p e r m e a b i l i t y of the format ion w i l l be 
aeasured u s i n g a Sc 85 t r a c e r . Laboratory 
t e s t s suppor t ing t h e f i e l d t e s t w i l l be 
c o n d u c t e d . (LS8J 

Only t h e a b s t r a c t i s g i v e n . 

SEAT 5019CFS; f l e t t STUDIES; SHALES; SEOISEVTAPT. 
ECCKS; COwTAIVEBS: HEAT TftlRSrES; SXPESS; 
CESICV: •EV'EIBILTTT; «ASTE CISPOSAL; WASTES, 
ejDIOACriVf; PAClATIOU S»PECtS; »ASTS*P0C5 
IPTE9ACTI0SS 

<»22> 
ffuc£urst, P . J . , T. 3<igo-P*rsson, and 1 . Budolvh, 
Lawrence Berkeley l a b o r a t o r y , B e r k e l e y , CA; 
aagny-Bruk AB, Bora, Sweden; VI AX, AB, P a l u c , 
Sweden. 

Eccehole d r i l l i n g and Rela ted A c t i v i t i e s at the 
S t r i p * ^ i n e . 

l f - l - 7 0 1 0 ; SAC-OS; «7 p p . ( I * 7 * , Aagijst) 

d r i l l i n g o p e r a t i . v s for t k e S v e d i s h - T . s . 
r a d i o a c t i v e waste s t o r a g e program a t S t r i p s , 
Sweden were conducted f r o v August T»77 t o 
Apri l 197ft. One hundred s i x t y b o r e h o l e s 
t o t a l l i n g o v e r 2509 a wec< l r i l l e - 1 . Two 
b o r e h o l e s were dlaaond d r i l l e d froa the 
s u r f a c e t c d e p t h s o f 3*5 t and 360 a. Seien 
water t a k l e h o l e s w«r«: d r j d r i l l e d froa the 
s u r f a c e to 50 -100 a <* p t h s . A p a t t e r n of over 
153 s u t s u r f a c e coceh l e s *er« dianond d r i l l e d 
in t h e f u l l - s c a l e , t » a e - s c a l * d , e i l e n s o u e l e t , 
and v e n t i l a t i o n d r i f t s . Cores were f r o a ?* 
as t o aQ4 aa in d iameter and a. 5 to 1U.5 i 
d e e p . Ail c o t e f r o * h o l e s l arger than 56 • • 
d iameter was o r l e r . t e d . S a v e n t y - s i x 3* aa 
i n s t r u m e n t a t i o n ant heatec b o r e h o l e s were 
d r i l l e d t c d e p t h s o f 6 - i n a us ing the Dia iec 
250 d r i l l . Pour %*> aa b o r e h o l e s were d r i l l e d 
to d e p t h s of 11-13 a for the g e o p h y s i c a l 
s u r v e y . Two 3ft aa b o r e h o l e s were d r i l l e d 
with the P i a e e c 230 *rd X? (SO/10 t r i l l s to 
5 .5 • in the f o i l - s c a l e d r i f t for use a s 
p i l o t h o l e s f o r the »06 mv aain heat.*; 
b o r e h o l e s ; f o ther 36 aa t o r e h o l e s were 
d r i l l e d Cor t h e g e o p h y s i c a l s u r v e y . 
f i f t y - f i v e "*6 aa I n s t r u i e r t a t l o n and 
h y d r o l o g i e s ! b o r e h o l e s were d r i l l e d in the 
f u l l - s c a l e , t i m a - s e a l a d , c x t e n s o m e t e r , and 
v e n t i l a t i o n d r i f t s . Eight 127 a* heater 
b o r e h o l e s were d r i l l e d in t h e t i > * - s c s l e d 
d r i f t t o depth, of 11 a. Subsurface d r i l l i n g 
f a t e s ranged froa 1.6 a /1 hr s h i f t for the 
127 • • b c c e h o l e s to 10.7 i / « hr s h i f t f i r the 
<M> aa t o x a h o l e s . S u r f a c e r a t e s averaged *>. y 
• /" hr s h i f t . »ate depended on s l i » o? the 

b o r e h o l e , t y p * of c o r e t a r r e l a sed ( s i n g l e , 
d o a b l e , ar t r i p l e tab*) , l o c a t i o n of d r i l l , 
o r i e a t a t i o a o f tk* borehole^ l i t b o l o g y . e t c . 
T o t a l d r i l l i n g c o s t s i n S e e d i s k k r o n a / a 
rasged f r o a 651 f o r t h e 39 • • b o r e h o l e s t o 
\T^ for t h e 12"* aa b o l e s . Core l o g g i n g was 
done a c c o r d i n g t o r e c o a a e a d a t i o a s s e t f o r t h 
by the G e o l o g i c a l S o c i e t y of Londoa. 19"»0. 
w i t h s o a t B o d i f i c a t i o a s . Survey ing r e s a l t s 
show t h a t t h e s p e c i f i c a t i o t t s f o r accaracy and 
p r e c i s i o n of d r i l l i n g h e * * fe**m a c h i e v e d and 
s a r p a s s e d for a l l b o r e h o l e s . S e v e r a l new 
a* thods have teen d*velcp*d d a r i a g t h * 
o p * r a t i o m . i K c l v d l a g a saooth «»11 b l a s t i n g 
t e e b n i g v e t o e x c a v a t e l a r g e d r i f t o p w a i a g s , 
t e c h n i g e e s f o r d r i l l i n g aad r e c o v e r y o f *06 
a s c o r e , and s l o t d r i l l i n g f o r 1 a aad l a r g e r 
c o r e s . Other o p e r a t i o n s conducted d a r i n g 
t h i s p e r i o d i n c l a d e d c o a s t c e c t i o n of s e r f a c e 
i n s t a l l a t i o n s , g e o p h y s i c a l s u r v e y s , g * o l o g i c 
s a p p i n g , s t e r e o p h o t o g r a p h y aad f r a c t u r e 
s a p p i n g i a t h e d r i f t s , Tf l o g g i a g , 
a e a s a r e a e n t o f water i n f l u x t o b o r e h o l e s , 
g e o c h e a i c a l water s i a p l i a g , aad p r e s s u r e and 
i n j e c t i o n t e s t s . fLKHI 

PXELD ST0DIES; 0ITLLIVS; CCtES; BOftEBOLES; 
ST3SAGE, GEOLOGIC; ECOIOSXCS; 8ETS0DS; 
•ICAflTIOS; HASTES, n^VIOhCtlVE; CEOPHTSIChL 
S D t f t t S 

<«23> 
Lapp i n . A, , Sandia L a b o r a t o r i e s , Albugaergue , 
*«. 
Studies of the Eleana Arg i l l i t e . 

T/0BI/SI7B-"F7/1»26«; C0»?-7707u9; aaste-Bock 
Interactions, Proceedings cf the national Baste 
teraical Storage Prograa Ccnference, Oniversity 
?ark, PA, July 6-7, i*7% ( p p . n7~n9} «2 
pp. (1*77, August 23> 

The Eleana Arg i l l i t e of !lississippian and 
Pennsylvanian age i s estiaated to be 10,090 
feet or greater in total thic*n?ss, acd 
outcrops extensively or. the Sev*da Test S i te . 
Abundant "clay-rich** a r g i l l i t e , with 13-UO 
wtl guartz, i s restricted to the upperaost or 
•*J" portion of the Eleana, and i s such acre 
restricted in extent. This part of the 
Eleana, since i t i s d is t inct ly high in Alio? 
and TeO re la t ive to an "average" shale , and 
low in Ca and r, i s perMps best thought of 
as a residual c lay. Trace eleaent contents 
of th« a r g i l l i t e do not appear to be 
anoualous, however. The aineralogy of the 70 
~>aapl«s of Cleans exaainei thus far 
correlates well with the cheaical data, and 
indicates netaaorphisa to teaperatures of 
between iOO and »00 c . Parther work i s 
needed to obtain * betttr est taate of the 
aaxiaua twaperattires of aetaaorphisa. 
Significant ainerals identified include 
pyrophyllite, sid*?rite, probable ch<aosi*ie, 
ch lor i te , k i o l i n i t e , and a 

poorly-ccystall ized i l l i t e - v « c a i c i l i t e . The 
i l l i t e - v e r a i c v l i t e an-1 s ider i te tMVe been 
found to be stable for thort periods of tia* 
at teaperattiies greater than *00 c . A aalor 
effort wi l l be required to deteruine the 
lorg-tara s tab i l i ty of al l phases az 
functions of oxygen fugacity, water fogacity, 
and total pressor*. Uaite-cock interaction 
studies of the Eleana have becone focused on 
i t s response to the eaplaceaent of a 
r.ear-surface heatec. rtarnal expansion to 
*>00 C appears to vary ax a function of both 
guart2 content and orientation in even the 
aost aasaive a r g i l l i t e r althoii^h the 
directional dependence cf »he ••issive type is 
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<«23> COBT. 
OBly 10t. Saaples cat perpeediceler to the 
bedding in ft layered seeple bekave qaite 
s i s i l a r l y to atkar saeples «p to BSO C, above 
ekicb tkey contract* vh i l e ssaples e s t in 
otber oxiestations sadergc a aoe- l iaeer , sad 
iscreasiag expets loa. accoaflsed cospression 
t o s t s of m s l n e c g i l l l t e indicate a 
c r i t i c a l strength of op t c 8300 ps i . »or«. i s 
t»ia9 pleased to dettetaiea tberaal expeasioB, 
strength, u l a r g i l l i t e e l a s t i c properties to 
teaperetaxes of 500 c and presseres of ap to 
a200 ps i . Beat capaci t ies of poedered 
saaples fcave beea deteraiaed to 500 c , aad 
shoe considerable var iab i l i t y as a feBctioa 
of aiaacaloay, aad clay aad water coate&ts. 
Bkea analyzed in a i r . OBO> sslpkide-rick 
seaple goes throsgk aa esc^keraic salpkid* 
oxidation at »25 c . Betseea ISO aad B20 C, 
aoeever. e r g i l l i t * Beat capacit ies are fa ir ly 
aaifora aad alaost coastaat . Tkcraal 
coadvet iv i t ies at aebieat. teepeeataxe have 
bees aeasared for sore teas 50 saeples . 
Takes aitkeat regard to t U layeriag, tkey 
average 2.69 B/e/dag/C. conductivit ies 
aeasarad paral le l t o tke layering average 
3.0a «sa/deg/c . Integratad tkerao-eecaaaical 
aodeliag a i l l begin a t the start of »T 1«7«. 
I»atkl 

Oaly tke abstract i s g i v e s . 

Tkersal cordect lvi ty 

SBILES; SfDIBEETIET tOCKS; TaZBast. PBOPEBTIE5; 
• i n SOT rets: PBESSOIE EFFECTS; TBEEBIL 
EIPkSSIOB; BEAT CIPICITY; C 1 I I 5 ; TBEBSal. 
CCBOBCTIVITT: 90DEIS; IODE1S, BaTEEBaTICst; SITE 
SEIBCTIOB; BEPOSITOET; STOBkCE, GE0J.0CIC; 
neotiroir STODIIS-. T«»»KIC»I . STUDIES; 
• •STE-OCI IBtSJI^tlOIS 

<n2s> 
l i l j e a x i n , J.O., I . Svantssscn, aod I . Begstros, 
Ckslaars university of Tecbacrogy, oepartaest of 
loclaar Chesistry, Goteborg, sseden. 

I Possible Sclat ios to the Law Tiae Storage 
troblee foe Bigh-Level Baste . 

CCBE-761020; Baste Ranageaent 'It, E.G. Post 
I f 4 . | , Proceedings of a SyapesisB, Tucson, kt, 
October 3-a, 1976, (pp. 303-3121, 370 pp. (1V7, 
October) 

Actlnid* partitioelng i s aeggested as a seaas 
of dras t i c s l ly redaeisg tbe volaae of 
bigk-level vaste eklefc east ba stored for 
long tiaa periods, ledact ioa of Pa and Bp 
tota l s in Pares east* by « factor of 10, le 
and Ca by a factor of %0, aod teeovel of > l l 
Cs and Sr, voeld radsce tke haxardoss period 
to sboat 100 yrs for the talk of tke s s s t e . 
The separated c* aad Sr ccnst l tata tke aaia 
heat and radiation sosreat in tke BIB and 
reqalre aboat 500 yts storage. If tbe 
tecbaology i s developed, tke separated 
sc t ia ides say even ba herted in a fast 
reactor. The tentative f lo* skeet for 
sct ia ide separatioa froa Tares vaste i s as 
fo l lovs : BIB solution aged, heated, treated 
• l t b s l t t o a s gases, and f i l t ered; asisg I » 
ROEBP solst ioa la 01 (Bysdvln 75 t) sost of 
tka 0, Be, and fs are reacted, sloag vitk I t , 
Bb, no, aad IB; the organic phase i s tkea 
•crabbed t i tk 6 B M03; kigk density 
polyetbyleae egaipseat voold tkea be need to 
• t r ip I t aad Bb vltb d i l a t e BT; tbe extract 
i s naatralised aitb 1 B eaaoala sad Bo, In, 
0, *p, and Pa ate stripped eltk 1 a 
(BH») 2C03; tke orgsaic phase i s rescidlfied 

<S23> 

• i tb n i t r i c acid aad recycled; tke separated 
Zr sad Bb togetkei eith tke BBaE03-aa*te 
solat ioa i s coabiaeJ s ith Vk* BUS, leaviag 
tke process for s o l i d i f Jcatioa. k fartker 
process step i s seeded to separate So aad In 
froa 0 aad Pa. Tke u~Pa prodect coald tkee 
be retecaed t e tbe aoraal reprocessing pleat . 
Tke excess n i tr i c acid i s reaoved by coaster 
carreat extraction »ltb 501 TtP in 01 , then 
stripped vitk vster, giviag a coegkly 2 a 
HBQ3 prodsct. Tbe recovered acid contaias 
soae laatkasides aad voald kave aa e s t i sa ted 
a c t i v i t y cos tes t of 0.2 Ci /1 . kfter 
conceatxatioa i t can be reased ia tke 
process. Eros tke resalt iag lov acidity 
raffiaate i t i s possible to extract i s sad Cm 
tooatber vitk lastkaaides asiag agaia a 1 a 
3DEBP sol':', ion i s OK. Tke d i s tr iWt ion 
rat ios of As and Ca are 50 aad a5. 
respectively. Tke accessary separation of la 
attd Cm froa tke laatkanides caa be Bade ia 
several aays and t b i s step ass Bot beea 
developed i s detuil as yet. Tke koova 
estractaats for Cs sad Sr seed a fsrtfcer 
decrease in the acidity of tke BLB solation 
to be e f f e c t i v e . Tbis caases tae foraatioa 
of a volas isoes precipitate containing a 
considerable asoaat of Cs and Sr vkicb cannot 
be completely masked oat. I t i s tkerefore 
considered uecessary to reaove several 
eleasBts before tke aes tr ; l ixat ioa caa be 
aade. Oevelopaeat vork i s going on to fiad a 
s s i t a b l e procedure- <letk| ILKR) 

kCTIBIDES; N l t m o m c ; T l S I t S , B1GBX.EVEI; 
POEEI PBOCESS; Bt tT SOOBCtS; BkBIkTIOB SOOBCES: 
SEP1I1TI0B PBOCESSES; BEPTtBIOB; PUtOPIBB; 
tREBICIOB; C0ET0B; CESrOB: STBOBTI0B; OBGkBIC 
C0CPOGBDS: ICI0S; EkOIOBOCUftES: BETBO0S; BkSTE 
TBE1TBEBT; UBCE1T0BT STODIES; TBEOtrTIClL 
ST0BIES 

<B25> 
U>seBick, T.P. , Oaioa Carbide Corporation, 
Bsclear Division, Office of Baste Isolat ion, Oak 
Bidqe, T»-

Terainal Storage of ladioactive Battes ia 
geologic Eoraatloas. 

COBr-7607«a; Energy sonrces for tke ratsre , J .L. 
DoggaB, at a l . (Eds.), Proceediags of a 
sva^asias. Oak t idge , TP, Jaly S-23, 1976. Oak 
Bidge Associated Universit ies , Oak Eidge, TB, 
(pp. B03-«22>, «22 pp. (1977, (pr i l l 

Tke principal aia of tk« Batioaal Baste 
Tersiaal Storage (»»TS) prograa i s to develop 
pi lot plants and, a l t i s a t a l y , repositories i s 
several diffaraat rock totaationa i s varioss 
parts of tke country- rocks sack as s a l t , 
skale, l i seatone, granite, s c h i s t s , and 
se^peBtinite say a l l qualify aa boat. a«dia 
fcr >be disposit ion of radioactive vastes' in 
tke proper environseBts. In general, tee 
only regsirasent for aay rock forest Ion or 
storage s i t e i s that i t coatala any esplaced 
vastes for so long as i t tskes for tks 
radioactive e s t e r l e l s t c decay to iBSOcenss 
l eve l s . Tke tege lreseat , tboi'jk, la a 
foiaidable one as sose ct tke vastes s i l l 
reaaia active for periods of kssdreds of 
thousands of years and tke pkysical aad 
ckaalcal properties of rocks tkst govern 
c ircs lat ing gtoaadvater aad beace 
containment, are d i f f i c a l t to oeteraine aad 
define. Eevectbeless, tkere are aaay rack 
types and s koat of areas tkroagkost t.ke 
country vkere condition a are prosisiag (it 
tke development of vaste repositories , -ock 
sa l t hat long bees cegatded as tke aost 
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<»«> coit . 
favored geologic n t t n fcr tk* coauiaaat t 
of radioactive east** l a tk* la i tad State*. 
Tkis stea« largely froa tka p las t i c bebavior 
of s a l t ekick p n n t w aelf-baallag aad 
otkecaise sake* i t iaparatabla t o c l rc i la t iag 
«at*c. Boat of tka a t tee t loe baa bee* 
direct** toaaxds tka larger deposita, aaaely 
tk* Paradox Bad Paralea beaias, aad tkoa* of 
tk* aortkoastaca a . s . aat tka c a l f coast 
caf ioa. Savsral tkidt eegaeac** of akal* tad 
cl»r ia tk* B.J. ac* f t ' a n b l i for farther 
s ta i r a* candidates for teraiaal storag* 
f a c i i i t i a s . la **a*cal, tkoa* deposit* 
aoaaaaa extreaely lea pareeabil it*, 
re la t ive ly klak p l e s t - c i t ? . ktgk ioa-wckaa** 
capacity, aat ara pe f s i s t ea t , kotk vert ical ly 
as* l a t era l ly - trg l l lacecae racks tkat a n 
being s t a l l e d iaclaee: 1| Lata Ocdoviciaa 
akal* i* Okie aaa • • * fork, 2) 
Devoalaa-MsaiBslpplaa skalos la Okie aad 
• icklgaa, 31 Palaoceae d a y s ia • i s s l s s i p p i . 
l oa i s la sa , aad ickassas , aaa •) tka fiorra 
akal* aaa i t s ageivaleata i a tka esper Craat 
P l e i a s . Iltkoogk calcarecaa rocks Ilk* 
l i a u t o s * aad toloaJte ar* b r i t t l * 'aaa tkss 
sasceptible t o n t e a e i v e fractiriag as n i l 
ar to d isso le t ioa iag by c irce lat lag 
gross* voter, tkaso rocks nay a las b* regarded 
aa potential caadidatos fcr f a c i l i t i e s ia 
certala aalaa* *avirosa*ats. Oa* sack 
eaviroBveat i a ia aortkeattera Okio vkere a 
deep dry aiac i « fc*sa daialopad i a tk* 
Colaabaa liaaatoaa of Daveaica aaa. Stsdy 
araaa for datallad lav«st igat ieas of 
c rys ta l l i ae aad volcaaic rockr ara also 
aalactad. Significant accaaalatioas of 
crysta l l ine rocks occar i> tka Caaaliaa 
Sklald as s a i l as i s tk* Ippalsckias aad 
Becky soaateia otogenic baits, (aa. J (Itri 

SIOB»CE, GEOLOGIC: I I S T E S , BIDIOBCTITE; erotocic 
rCl-IITIOIS; SaLT DIPOSITS; SHT DOIES; 
•ICOSITOIT; S B I I E S : LIIESTOIES; C H U T E S ; 
SCHISTS; CL»TS; BOCES; M S 1 L 1 S ; TECTOIICS; 
SIBIBftTllt (OCXS; tLkSTOPLkSTlCXTT; 6B03BD 
IITEB; kBITCIITE; POLTBHITE; ET1P0IITES; 
fCTlSI; CEOLCGIC BISTOII; SEtlMITS; ».E0SIOI; 
ttBDDtTIO*; STBE1B.S; LEICBIIC; DISSOLOTXOI; 
SISES; BTtlUBLICS; BOIEROLES; STtlTICttMT; 
BIBEI1LS; COPES: BCI£?OUS; 1SEIML PsOPttTIB; 
•OCK lECBUICS; PBTSICll PIOISITIES; 
IllTIOOiKES; PEBBEltllKI; ICE BTCIUBCf 
CIPiCJTT; EICkTkTICI; SUCIttS; STtlTIellPIT; 
HUMS 

<»26> 
Iseenlck, t . T . , Onion C»bi8« Corporation, 
laclear Blvi ;ion» off ice of Bast,- I so la t ioo , Oik 
>idge, Tf. 

reep Eiplocatory Teat Kolas lit Baste Peposltory 
Investigations. 

T/OfI/TK-8; 7 pp. C.976, septesbar U | 

Sine* 1970 i total of 9 daap borekoles keve 
baan dr i l l ed by the »IC acd i t s saccaaaor 
agency, HOI, aithla s ix diffara.it otndy 
srais of tfca Paraiaa M s i t of K.maaa and »•» 
la t lco to proaida aaokydrcloflc data tkat 
aovld aid in aatsbllabia? th* j t l l i t y of tn« 
araas for tb* storsga of rsdloaciiv* « •««» . 
Boiakolcs 0CC»C-ltC 11 aa^ 12 aaca drUla<1 in 
1979 at tka Iroas, ES atsdy araa. Kola »> 
>•• coiad i t s antic* lanatb (1300.8 11|, 
«hil« coir tba Mil aecticn froa 739-1099.6 
ft una eerad in 12 hola. Saopkraical log*. 
bydraallc data, «id cocaa nara alao obtainaA 
fro* 3 otbar, priMtalr di l l lad bolaa. i l l 
borabolaa aboaod n o sa l t dapoaita in tha 

araa to b* otractarally aad atraufrapkica l l r 
soaad; koaoaar. kacaaa* of coaoara osoir 
aaaxby aialaa oparatioaa uad a ratkar kifk 
dass i ty of borakolas i a t l * a n a , aad sea* 
aooati** p o l i t i c a l arosaar*. s tadias i a tk* 
araa aara sasaaadad. l a 1972, 3 aor* 
bor*kol*s aar* dx i l lad . la tao aroaa i a 
l i a c o l a c o a s t j , aactkaaat vt Lyoaa, aad l a 
aastara laaaas. Ckoaa kalas aaae to doatks 
of 11*0. 1275, Bad 2*50 f t , r*af*ct ir*ly. 
Cookydroloalc data fro* tkaaa kolas lsdicatad 
tkat tk* s a l t la tk* araa aaa tUaaar tkaa 
oxpactod, aad tkor* aar* akaaraally fef-fk 
coacoBtratioas of clay ia tk* s a l t , pcoaptla* 
a coatiaaatiaa of tka aaarck far "k*tt*r 
s i t * * * . I a 1773.7*. data ce l l oc t sd fro* oa* 
p r i n t * taat aal l aad t a n * accta-UC 
baxakolas i a aoatkaaat «aa aai ico I n i t i a l l y 
saaaostad tk* araa a i fkt proa* s a l t a a l a , bat 
tbaa tk* prasaac* of a local ised "fla* 
stractar** i a tk* s a l t boricoa cc oaa aal l 
• a s roaaalad. tba la tas t bocabols, dr l l lad 
i a aa axaa a fa* a i l** aaatbsast of tk* 
pr**i»as oa*, apaaara t o iadtcata faaorabl* 
saksarfac* coaditiea* fcr a aasta rapoaitory, 
altaoofk saaoral BOX* doap d r i l l t a s t s s i l l 
b* aocassary. (UEI 

I tab l* idaatifyiaa oxploratoty borabolaa citad 
ia t k i * report, lac lsdisa data coaplstad, to ta l 
deptk, coro iaforaatioa. lo ja ia f , kpdraalic t o s t 
koriaoas, asd potaatial *a>placa*aat foraatioes 
i s iacladad. 

aoiEBDLES; BTDtOL0«T; SEOLCfll; 5T0I16E, 
StolOCIC; IIPOSXTOR; COKS; CE0PIT51C1L 
SCETETS; SUT DEPOSITS: ClITS; SIR SELECT10I; 
nstl DISPOSll; 1JSTE STOIKE; PIEtO STUDIES 

<«27> 
'oaaaick, T.r . , Oak l ido* tat loaal Laboratory, 
uak l i d o s , Tl . 

Saoloaic aad lydcologic factors for locating 
Baposltorias for Sadioactiaa la s tas . 

Sostkaastarn geology 21(1) :75-«2; T/olI/TI-1*; 9 
pp.(1979, Decaaber; 1977, Pabraary Oil 

loefca sacb as s a l t , akala, l laes toae , aad 
graaita aay a l l gaalify as kost aadia for tka 
d ispos i t ion of radiosctlaa aaaua ia tk* 
propor osaironaaats. l a feaarel, tba oaly 
raqairasant fcr aay rock body or stsraaa araa 
i a tkat I t contain any aaplacad aaataa for so 
long as i t takaa for tke radioactive 
aa ter i e l s to decay to laaocaoaa l * « a U , Tkls 
ragaireeaat, tkoagk, ia a foraidabla one as 
seee of tk* aastes s i l l raaala act ive for 
period* of kaadtada of tboaaaada of y.are, 
aad tke pbysical aad ckaaical properties of 
rocks tkat govern circa 1st lag groaadaater and 
keace costalnaent, aay to d i f f i c a l t to 
d*t*r*ia* and define, tacaas* of tk* 
cOBplezitie* and aatlablae of geologic 
esaironaeats , davelopaeat of s t r i c t cr i ter ia 
for tbe select ion of repository s i t e s i s not 
f eas ib le , tatkor, oaly general goldanca (or 
locating repositories i a offered tkroagk a 
iSieceaeion of tbe following releraat factora; 
atratlgrapby and l l tbology, structure, 
hydrology, topograpky, tectonic* and 
e e i e s i c i t y , and pkyaie«l aad chasical 
properties of boat rocks and potential 
aaete/rock Interactions. Thick bads of 
laparaioas rock*, especial ly plastic-bakaviag 
osea l ike skala ahlcb caa defora s i tboat 
fractsring, vesld be good aarroinding boat 
rocks. Depending on tbe erpenre of 
eralsating and developing dl.,po»il 'pice at 
jreat deptbs, possible c la s t i c ( l oa . 

http://diffara.it
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<eji> coat. 
frectsriaa. potent ia l , a ad locatioa of tke 
aster tab le , different dertbs of east* 
l a a U n m t eoald apply fer different host 
rock types. S tcactara l ly , Wat coa l i t ions 
tosld be s t a b l e , loa-dlpptae sedleestacy 
strata ai thost ( s a l t s or Joints, aitk 
oter ly ia* protect ive ieperaeabl* beds, 
teposi tories ekosld be seoy fros groasdaater, 
bat tk* distance depends ca pateat le l ly 
caaaglBg (lew revises of sarfac* ttniM asd 
p l a s t i c i t y aa* keeling capacity of rocks, 
lgs ic ledes skoaU separata ate i fers froa 
b r i t t l e cacks. Topographically. 1»» r e l i e f 
i s good le t sar(aca traasjot tat lon, redacts 
d i f f ereat i s l loedlsg f ec t cr s oa sebaarface 
s a l t forea t io s s , sad i s p l f e s p o s s i b i l i t i e s of 
fsvorable sebserface geolcgy. Lee s a i s s i c i t y 
u < tectonic s t a b i l i t y ar« favorable (actors , 
pkyslcal aa< ckaaical properties of 
aotaatial bast cocks t e t a n i a * eroaadtatet 
c i rce la t ioa , d las ipat ios cf radiodecay heat, 
tedlatiOB e f f a c t s , aad s t a b i l i t y of siaed 
opaaiafs. I l l of tk« above ' i c tors aast be 
s i tea car*fa 1 e i ta iaa t lon a t tack indit idaal 
s i t s to l a t era l s* tas te -ratent iaa poteat ia l . 
(katb) (BCD) 

Tbit report aas ssbai t ted to sostheastera 
ecology, and »»s sebsegaeatly peblisked «itk 
several paragraphs deleted. 

t iSTES. t l O t O K T I f l ; l i n t DISPOStL; t s S t E 
i t O l t a e ; STOBIGI, CtOLOCIC; KPOSITOtT; SITE 
StLECTIOt; SIDIBf»I»«f tOCCS; SULES; S a i l 
CtPOSITS; CIOWCT; tOCKS; S T U T K I i P B T ; 
IITtOlOCf; atDIOlOST; TOPOCBIPIT; TECIOBICS; 
SIISBOLOCT; STJDCTJlil. STJBI l ITf , GEOLOGIC 
SltOCTDBES; PBTSICil PIOPEITRS; CBMICll 
ftOPEITIfS; taStE-MCT. IITMkCTI0B5; G l a l t R S ; 
isatots toccs-. LI«ESTOISS 

<«36> 
•art iaez , J .D. , » . l . Tboas, C.C, Saitb, J r . , 
c .« . Kolb, I .J . Bosch. —"•• aad B.t. a i l c o i , 
los is lena State Os i t cr s i ty , I o s t l t t t * for 
I i t irossenta) Stadias, taton tosge . In. 

I l Investigation of tka U t i l i t y of Calf Cots'. 
Salt Oosas for tk* storage or Disposal of 
Itdloactlv* t a s t e s . 

I/OtX/S0B-«112/)7; »75 pp.(1977, saptasber 30) 

In order to detsrelne tka saitafcl l i ty of Calf 
Coast sa l t doaaa a stsdy cf tka tectonic and 
bydrolcgic s t a b i l i t y of tka d o n e »•« 
andertsksa. i l l facets of geology, 
kydrology, geophysics aad geockeaistry **r« 
iavolved i s tk* stady. Ccosth rates for s a l t 
dosas ia tb* aortk l o s i s l a a e Salt Doe* Basis 
•era coapatsd to be: Csaexoic, 0.3 ss /yr; 
Opp*r Cratacaoaa, 0.02 aa/yr; aad loser 
Cretacaoaa, 0.0* aa/yr. f r e l l a l u r y findings 
l sd l ca t s that as tectoaic sovssett of 
cossegsese* ka* occarred ia tk* Os* ternary. 
Boaitoriag s y s t e s s ( t i l t a t t o r s , laser 
ranging, precise level ing sod eaalneerlna 
s o i l stadias) are accoapetyleg aassrical 
aodsll lng i s detareUing tac t i ca l s a l t doe* 
eoveitnt . t o l l s dr i l l ed sad logged tear tk* 
s a l t dosas indicate tks t a aiaalf icsBt aaoaat 
of hydrolsgic i a s t a b i l l t y i s s o t avldent. 
Ike discovery of tka Case t i t e r rorsatioa 
tor* tkea 300 f t nolo* tfc« earfact aaggssts 
sassldese* following s a l t d i s so l s t lon 
sabssgaoat t o Can* t l t . i t deposition, Ik 
Bil l ion years ago. Otktr so*** of 
dissolatlna sad c o l l i p s * tars foaad. Stadias 
of otkax sa l t toast tkot to cosslsten? trends 
in ankydrite concentratloi near tk* 

<»J7> 

salt/csprock iatecfaca aad eskadral crysta ls 
of aakydrit* coacaatrate a loss aad orleat 
aitk s a l t boasdaries. tke kyecoloqic 
s t a b i l i t y of sa l t a l ses oe the Calf Coast *ss 
a l so assessed . Each ckspter la tke report la 
abstracted sa estate ly . | l ( f | 

Tke report kas saaeroas dieecaas aad tables 
preseatiae iaportaat data aad coaccpts. 

CIEBtCkl COBPaSlTlOt; OISPOSU. SITE; BkSHS, 
w u t k c i ; EOMfiotS; t t o s t c t ; n u n STODIES: 
CEOCRIISTIT: c e o s u t t T ; s t o i o c i c r o t u n o a s ; 
6E0IOSIC STMCrtleS; eiO«l(T; CEOflTSICkL 
SOITEIS; BTBIOUST; B09E1S, SkTBeatTK.il: 
UaEIklS; BEPOSITOiT; SktT DCfOStTS; S l U DOSES; 
SEDIBEVTS; SEISSOUKt; SOUS; BELLS 

< 2 » 
ScCasa, T.P. , B.C. Pcfarasky, f . t . s tead, aad 
J. E. B i l so s , Sas l l Caaadiaa Esploratioa Coapsay, 
BJoastoB, TI; Tidaaater Oil Coapaay, Httsbaroh, 
• I ; BStBolia, tS; Consolidated 6as Sapply 
Corporatios, Clarksbars, Bf. 

P o s s i b i l i t i e s for Disposal of fadss tr la l Bastes 
in Sabssrfsce locks os tortk flask of 
sppalachiaa Basis la tea Tsrk. 

asericaa kasociati^t of Petroleaa Seoloaiats , 
sesoir 10; Sebsarfsce Disposal ia eeoloaic 
Basins - 1 Stady of tesertolr Strata, J .E . 
(•alley (Ed.), kaerieaa as toc i s t io s of Petroless 
'Mologists , Talsa, OE, (pp. «3'«2) , 2S3 
pp.(1*SB, i saast ) 

Tke aortk flaak of tka Ippalackiaa basis in 
tke s t a t s of tea Tor* *as stadied froa t a l l 
data, l o g s , l i t e r a t s r e , aad aay otker 
a ta i lab le data, s i tk tb* oblect of 
d«t*calaiBa tke s a i u b i l i t y of tk* teaio* for 
sabssrfac* disposal of i sd t s t r ia l ( iscladiaa 
rad)->actite) t a s t e s , partiealarly l l g s i d 
taat t. Peraeable sandstone, sa l t beds that 
can provide leak-proof u t e r e s , aad sbale 
tkat caa coatain aroated aastss in 
a r t i f i c i a l l y prodacad tractar*s ar* 
espec ia l ly s ia s l f l caa t . Sabssrfsce strata 
dip sottfcssrd at rates betseea 9.S and 30.5 
• A i (50 and ISO ft s e l l a ) . local 
daforsatioas sack as l o t - r e l i e f ant i c l ines 
aad s s s l l d i sp laceswt f s s l t s ars fat . 
Potential roscrtoirs for injection of l l g a i d s 
into paraesbls ssadstoss foraatleas t r* tb* 
Caabrian Potsdaa and Tktreat Saadstoses, fks 
Potsdaa kas s aaxlsas kaota tklckaess of 125 
s 1*10 ft) asd t* sfsraos tkickaess of sbost 
30.S s (100 f t ) ; tke Theresa tkickssss raaaes 
froa M I O t o »57 a (1500 f t ) . Drl l l laa 
depths to tb* Potsdaa, tba lo t e s t potential 
rssorto lr , raaae froa 305 a (1000 ft) t o 3**1 
a (12600 f t ) , other possible saadstos* 
rasartolrs are present ia the Si larlas aad 
Defoaian s y s t s s s , bat kst* l a s s potential 
becaase of taaarlos la [Oiosity and 
perteab i l i ty , becaase of tke presesce of 
anpltaaed or tnrecorded s o i l s i s tke 
s k s l l o m r s trata , sad baeaass of tke presence 
of fr**k t s tor i s tk* Opper Pstsala*. 
t i l a r i s a t a l t beds at daptk* betteea 15] a 
('00 f t ) and 1220 s (WOO ft) offac s i t s * for 
d i s t r a c t i o n of storage e a t l t l a s . Skal* 
sat t i o s s tkat appear to be saitakle for 
sto.-*ae of aronted t t s ta s la fcydrasllcall; 
pio* iced fratteres sre proseat ia tpper 
Datoilan and oppsr Ordotlciaa s trata . There 
sre tkinnor sect ion* of possible l s t e r c s t for 
f v s e t s as* in S i l s r i s t sad l iddl* 
crdotlclaa rocks, Tkl* pspsr diseases* sack 
Cssbrian, Ordoricisn, f i l a c i t n , and Stroalaa 
s t r t t i o r i p h i c aalt la de ta i l , aad ssatar isas 

http://tlt.it
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<»2t> coat. 
i t s l i tkoloay, ereel exteat , reservoir 
characteris t ics , sad qe* cr sa l t *at*r 
coataat; i t also aaeaarixas t to reqioaal 
pkysioqrasky, stratiqraafcl. aad s tree t*!* , 
(lata) |KI ) 

Tais paper I s p t l ea t l ly caacaraad aitk 
ccsawrcial eastes la general, be* s p e c i f i c 
aaatiaa i s e*d* of radioectiae east* disposal ia 
s a l t caaeras. Tke paper provides !«• 
retereaces, a geologic aaps, 7 s tractaia ceatoac 
eaps, S isapaca eats , a stratlgrmpbic eec t loas , 
? corralatiaa ckarts , 2 tab les , aad 2 cross 
sact ioas froa s a i l s . 

I1STES. COSlEtCIH; IIStES, II0«D; B1STT.S, 
SCLID; laST'S, UDIOICTHE; BISTX STOtlCE: BaSTE 
Disposal; I I S I I S , fTivcrntL: saoiocT; GEOLOGIC 
STIOCTOltS: CEOL06IC STUT1: CEOLOSIC 
PCfMTTOIS; PACES; STOISEITl'T BOCIS; 
s i i s s t o a e s : r s i i i s : s a l t oercs i t s ; C K I T I E S : 
S I D U I I I C r i t c r n i K ; s i o r t n c ; pttiEaatirrT; 
foiasiTT; CSOBBD thin; iTDiaoer; SITE 
sftECTioi; • i rat i i . as; m e n t i s ; IBJECTIOS 

<*30> 
t e l l ea , T.T.. ecological associates , Jackson, 
• I . 

•asal ottaaa Uaastoaa, Ckattaaooga Skala. Ployd 
Skale. Porters Creek Clay, i M Taxoo CUf ia 
K i t s of Habeas, l i s s i s s i p p i ead taaaassaa a* 
Pcteet ial los t locks tot Ond<cgroea<! Eaplaceeeat 
of l a s t* . 

T/OBt/s»B-T«/a.7»S0; T» pp. (I f?*, rebreary 2tJ 

laperaeable rock s a l t s , pnfarably at laast 
S00 fast tfcick sad lyiag WOO to 3000 feet 
baloa l t a l serface, sara toeqkt i s taa region 
consisting rosgkly of tke eastern 3/5tks of 
Tennessee aad tke nortkeca 3/5tks of klebese 
and Ei s s i s s lpp l . »11 rock seqaences, 
casbrias tkroaqk Eocene, sere exaeiaed ia 
tnrylaq d e t a i l , except tka Creteceoee Salaa 
chalk sad tk* diapit ic s a l t . Tkese rocks 
sere kfsdlad for tkalr re la t ie* iaparsaabla 
boaogenelty, tkair cont ias l ty , tkeir 
backgroead of s trsctsrai sad s e i s s i c 
s tab i l i t y aad their kydroloqlc s s soc la t toas . 
Th* Castral Risflssippi tidge of 
•orth-castral Mss lss ippi i s o*«rl*ln by a 
loag-sttkl* Msi of Portals Craak Clay 
500000 fart tkick, ia as araa roaqkly 50-SO 
al ias aide and (boat 150 alias Ions. Tk* 
Taioo Clay, eker* bast d«*»lopad la tka 
aeBt-cettrei aad soatkaest part of 
R l s s l s s l p t i , i s la tka S0C-500 foot thickness 
rang*, kst locally axcaadf 500 f a s t . Tka 
notice araa sspped i s endarlaie by tka Loaaaa 
Salt abick kas [rodeead saay d**p-saat«d aalt 
4oaes sod sssarcss plereeBent sa l t doaas. 
fa i t floa kas ccapl tested skallos stractaia1 
geology tkroagkoet that araa. Tk« 
Ckattsnocgs Sbal* r s i e l y exceeds «0 fast in 
thickness ia tka region »tidied tad i s 
generslly asek thinner aad i s aksaat in saay 
Pisces , la tka loaar part of tka Riddle 
Ordorlcian (Ottaes «*gsgrcsp), tb* 
•arpbreatkoro aad assoclatsd daaaa l iasstonas 
appaar to offat a potaatlal diapoaal sa l t 
2S0-«O0 fast tbiek, karisf taa adraatsass of 
rock coapstoacy sad fraadca fr->s assoc i s t loa 
aitb pro l i f i c adaifsrs ia tba oaarbardsn or 
baasatb. otbar lass coasplcaoss 
s t r i t i f rack ie units ar* rsaUaad. (lath) 

Sactions of tka docsaaal ara l l l aa lb la . 

IITI SfldCtlOl; IOC'S! 5T0IDCE, SE0106IC; 

OSTCICPS; LlllTTOItS: aT>ICWCT; SULES; 
SEISBCMCT: CUTS; SUT MIES; DtkPIIS: rkEUS: 
«IOLOCIC s m c n i E S ; s m t K i t n j T : cas ts ; 
t o e s i K , m i ; U P S : I M O S R I ; aga ir tss ; 
SOLOim; SUDS; e » S E U ; IXDIUSTS: n i l * 
STEIIES 

<S31> 
«*rcar, J . S . , aad B. l . Ocr, U.S. Saoloaical 
S a n a * , llbaajartaa, H . 

•ariaa aad Inalys is of lydraloaic Coalit ioas 
•aar tk* s i t * of a rotaat ia l laelaar aast* 
• •poa i tac j , Eddy and La* Caaatlas, ( a x l e s . 

SS6S-OPE-TT-12$; 3S p p . | H 7 7 , rOcaarfl 

Tki* ia tar ia capect rasiaas aad ssssarixas 
tka kydroaaoloay assoclatad aitk tka faraiaa 
s a l t kads ICastil* aad Sslado Poraatioaat of 
los ladaass araa i s sostkaast a** Baxicav 
Tkis lafotast loa a i l l ba cassia*r*d aloaa 
v i tb otkar factors ia tb* praparatioa of aa 
analysis of tk* iapact of a p o t m t i a l aast* 
rapoaitory oa taa aarircaaaat. Saadstoaas of 
tka Dalaaara aosataia Croap, aadarlyiaf tka 
s a l t , b a n aa aaacao* kydraalic emdact ia i ty 
of 0 .1* f t / d , IS.tdS* a?*ra«* porosity, sad 
aroaadaatar f lo» aa loc i t i a s of 0.OO0S-O.O00* 
f t / * aortk-aortkaastaard tosard tk* aaraia of 
tka Capitaa l iaastoa* . Tk* Capita* i s a raaf 
asaifar ad]ac«at to tk* stsdy araa. t t kas 
tcaasa i s s i f i ty ralsas f i s s 500-10,000 s* ft /d 
and aa awtaa* kydraalic coadactiaity araaad 
5 f t / d , ai tk groaadsstat aovaaaat aast of tka 
Paeos l ia*r i a a aortkaastsard d irsc t ioa , 
discksraisf at Carlsbad Spclsas; **st of tk* 
P*cos, u t « aossaaat i s »lo* aad diractioa 
aacartais. Tk* Cast i l* aad Sslado Poraatioas 
(prospacti** Eapository kocisoas) basa a fas 
isolated brla* aad gas sockats, bat traasait 
l i t t l a ot no aroaadaatai. Dissolatioa of tba 
top of tk* salado in sosa l o c a l i t i e s hss 
prodaced aa **aporit* rasidsaa ia abick 
briaas so*e soatkaard a lass (ask Dra* aad 
disckara* into t t* Pace* at aalasa Eaad 
(disckaroe - 200 « a l / a i a . ) Traassiss iai ty of 
tka rasldsss i s 1000 sa f t /d aad f los rate i s 
0 2 f t /d . Iboae tk* Salado i s tk* t a s t i e r 
Poraatloa; aater beariae a s i t s ia i t are tka 
Calebrs Doloeite 1«sb«t asd tka ' toas t s 
•eabar (discksrfe op to TOO a s l / s l a ) . 
Traasaisexaity ia tk* tas t i er i s froa 0-500 
so f t /d ; aitk sc /eaest loatb-soatksestssrd 
toaard tk* Pecos. 3raee4 attar in tka Oeaey 
Lake ted teds i s restricted t o sand leases; 
soaeaant i s aery restr icted. Tk* Saata l o s t 
Satdsti— (Triassicl l i a s sboa* tba Oesey 
Itk* lv> hit law p«rseabil ity; porosity 
i s sfc. s itk f l o s 0.3 f t /d 
sostk-. nt tossed tk* Pacos. Data oa 
the CUlb <raatloa, also Trisssi.; , Is 
spsree; l l tkology (asdstoael indicates i t 
aosld be s poor aqs i f«r . Otker poteat is l 
•qs l facs near tke proposed repository tres 
indade tk* Oqtl l t la and latent roraatloivs 
(Cea^iolc), and a l l a a i t l deposits , l o s t 
eater la tke Ooallala acsas to tka soetheast 
bat sos* auvea aastsard, reckerqlnf tka Santa 
tesa Sandstone sae l f s r . Tk* iistaaa contains 
aatar In ssnd and ara**I la s se s . Srosndaatar 
BOTaaeat in tke a l l a s i s s i s qeaert l ly l e s s 
tkan 1 f t / d ; t r a a s e i s s i f l t y i s 11,600 tq 
f t /d . (tatk) (UK) 

Ifydraellc condactlaity; Porosity; Rydrsallc 
Telocity; Tfensa iss i t i ty 

SUIT DEPOSITS; STttTSStkPHT; (JtOLOOT; "T0HOLO0T; 
*TPP; S»»D3T0«i; USC5T0IIS; HQOIFftS; 
tEPOSITOIT; StOOID l l t l l : ITItPOtlTtS; PtIIES; 
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<»3t> 

<B31> C0«T. 
teioaiTE: U U I I N ; t rams; srre sutcrios 

<S32> 
n t U M c t i t , • • ! . . Bataarlaaa. Saaal l aad 
•ssoc ia tas , l a c . , ( a l i a s , T t . 

Caaasis aad Sraw«k of Sa l t Boas i a t k * 
Bertkasst t e n S a l t Boa* B a l i s . 

T / a R / S V I - 7 i / f f a 3 « ; Caoloaic Stady of t k * 
t a t a r i o x Sa l t Be**a of Bortkaaat t i n t Sa l t Boa* 
Basia co l a a c s t i a a t * Taa i r S a i t a b i l i t y foe 
f s s a i b l * S ta r * * * o f taCioact iaa Bast* B a t a r i a l , 
IFP- * r *> « 5 t » . f l » » a . Sari 

T k i * raaort i s a aasaral t l p l a u t i o a of s a l t 
dea* aaaaaia and axoatk a x i s * tka f o r t W a i t 
Taxas s a l t Baa* kasia as aa * x a a p l « . 
Probable caaees af s a l t dcae fo raa t ioa a ra : 
1| d i f t e r a a t i a l dapost t io t o f sadinwtts 
c a s a i t i a * 1 * emesea loading ahick caasas s a l t 
to a i g r s t * f r o * acaas o f u i i s s a s tcaas; 2) 
basia t i l t af s a l t aad saaisasts a laaa basis 
edoas, cassis* ep-dip • p a l l - a p a r t " s t tac taras 
aad doss-dip creep aad f o l d i * * ; 3) beoyaecy 
daa to dcasity d i f f e r e n c e ! bataeea t a t 
r e l a t i v e l y " l i e k t " s a l t act oaec ly in * •k«a?j» 
coapacted sadisaats; aad •) etkar f ac to rs 
aach as k o r i t o a t a l coapressioa, cospactioa, 
a t e , Tka aa l t taads to e i c r a t * toaacd acaaa 
of a i a i a a a s t ress , akata i t Coras a d iap l r 
( s a l t f l ag a t stock) aboat 1-2 a i i a 
d l a s a t e t , (k ick aoaoa apaerd as I t i s fad by 
l a t e r a l aa l t f i e * . I t i s general ly accepted 
tka t a a l t doaa aefeaeat i t aost casas i s Tie 
a sacias of apaseodic, aoa-eai fore s p l i f t s . 
Tk is s p l i f t i s iacraaaad ty rapid depeaitoe 
of sadisaata i a a s laking basis sack as tka 
ptasaat Calf Coastal acaa aad i a d ia in isked , 
ot k a l t a d a l t o a * t k * r , daring pat iods of 
nondapoeitoa or regional taergence sack aa 
• l i s t s ia tk * Bortkenet Texas acaa. Bpeard 
groatk of a a a l t doaa ear ka ka l tad by; 1| 
daplat loa of reclac*aeat aa l t a t t k a baa* of 
tka doaa; I I resistance enconnteted i » tka 
over ly ing sedlaeata, iaclsdlno. drag batwaan 
tka d i a p i r aad satrosadiaa aedleents; 3| 
bsoyancy a a a t t a l i i a t i o a aa tka a a l t 
p*a* t re tes eka l los , sacoscacted loa-deaslty 
bads; or a) d isaolat ioa o f tka top of tka 
doaa by a fcaakaatac r e g i s * , akiek caasas 
accaaalat loa of a aaaeta* askTdtl ta r.aprock 
tks t o f f e r * fa r tkar rasistaaca to apaatd 
groatk . latas of a a l t doaa grouts eat ba 
derived ftoa daforaat ioa ef 
t t a e / a t r B t i g r a p a i c Barkers by tka eoviag 
d i a p i r , froa tka atcactara aad strst lgrapky 
of b*de overlyleg t k a dost, aad by tka a l i a 
of tba t i a ayacl lae a t redoes a tca t ia tapk lc 
l e v e l s , l a tka caaa of ceprock focaatioa ia 
tka preaenee of fcask s a t t r , i f tka 
a a k y d r l t e / s a l t r a t i o i a tka doaa can ba 
aaaasad to ba tbe aaaa as la * * a * a t * r , tkaa 
aack foot of cafrock represents JO f t of 
dissolved sa l t doaa, aad iadicataa tka aeoent 
of v e r t i c a l aoasaaat. Tka history of 
sedlsest deposltos i a tka Jacasaic aad Earl? 
Cratacaoas Indicates tka t d a l t a l c 
aedlsentat ios , a i tk accosteaylaa saaaaa 
load ing , e i l e t e d la tka Scrtkeset T*x*e 
bas in . Isa in t i l t i n g resetted oa deaa-dip 
ccaap of aadlaaats aad s a l t ; as tka baaia 
aaak and sadiaant tkickasas increased, aa 
o - s t a b U baoyancy , o u d l t l e » tatvaaa tka s a l t 
at,J over ly ing sadiaants ass astak l iakad. 
Sal t dosa grovtk began sksn tb is i n s t a b i l i t y 
ceacbed a c r i t i c a l l e v e l , geologic a t a l i a s 
i ad ica ta gradseJlr dscraaaiaa n u i of aa l t 
doaa s p l i f t i a tka Jsraaf ic tkroaah Uilj 
Cratacaaas, tka l a t a Cratseaoas, tka aidaar 

aad Wilcos ecesjpa (Ear ly T a r t L a r y l , aad 
p o s t - l i l c o x basis, as tka castars of capid 
aadisaatat iaa s a i f t a d acatkaacd toaacd tka 
prasoat C a l f Coaat. I t p r - i a a t . a p l l f t catas 
foe tka doaas o f t k * (srekaaat Taaas basia 
appaar to kaaa slsaod t . a a ia iaaa or k a l t a d 
a l t o f a t a a c . t t a t k l (!•»'•> 

SUT BQBES: CVIPOMTtS; IS IT BUTE; CEOLOCT; 
CZOLOGIC STIVCTOIt^; .^JlOCIC I ISTOIT; B ISKS. 
STNCtaCIt : « I T I I > S ; B I X R E ; BISSOtSTIOa; SIOBSD 
BITE1; HTDMI.OCT; C»P I O C I ; SEDIBtSTlIT >0CIS 

<»23> 
Sat iaaa l lacoaaat ics and S[ac* I d a i a i s t r a t i o a . 
Lasia Bssaacck caatar . Claaalaad, OB. 

Taaa ib i l i t y o f S,>aca Disposal of Badioact ia* 
•ac laat Bast* . 2 . Tacksical Saaaarf . 

BkSk TB I - I » 1 2 ; 1 1 * pp. ( 1 * 1 * , Ba T | 

Tka f a a a i b i l i t f of tcaaspoctiaa rad ioact isa 
saa t * fros aaclaac posac p laats l a t a spaca 
for s l t i a a t a disposal sas iasast iaatad a t t k a 
raaaost o f tka I t o a i c Eaacay coaaissloa (1ECI 
aa a B1SI ia-aossa o f f o c t . Tka l aTaa t ioa t ioa 
i s paxt of a broad »EC stsdy of aarioas 
coacvpts f o r l o a o ' t a r a stocaaa or diapoaal o f 
radioact iao sasta. sotb * ipaadabla and 
raasabla spaca aakic laa aara cossidarad for 
tka spaca disposal a iss ioea . Tba Spaca 
Skat t la i n coajaact ioa a i tk a l t k o r raasabla 
or axpaadabla spaca tags pxotidad tka loaast 
coat par payload foe d a l i v a r * t o t b * varioas 
dast iaat ions i axaa t i aa tad . Tk* ckoice of 
apac* dast iaat ioaa M I asrrosad to kiak e t r t b 
o r b i t s , so lar o r b i t s , aad solar systaa 
aacap*. Tka l a t t a r d a a t i a a t i o a appaara to ba 
tka sost das i rsb la and sas foaad t o ba 
acoaoaic»l lT aad t a c k a i c a l l y f a a s l b l s . Tka 
aaclaar sasta packaaas sara dasiosad t o 
praaast loss of rad ioac t lsa sasta i a accidant 
anairoaaaots. Saaaral cospoait ioas of 
r f d i o a c t l a * naclaar aaata aara coaaidarad: 
f i s s i o a prodscts, aad ac t i a idas coata ia iaa 
rar ioas parcaatajaa of f iss ioa prodacts. Tka 
loaa - l i r ad radioact iaa iaotopa qroap r a f a r r a d 
to as act ia idas (kaaay iaotopas, s i t k a toa lc 
nsabsrs aboaa » • ) , abicb coald ba a aaparata 
par*, o f t k * aasta , racaiaad tks a raa taa t 
a t l t s t i o a . Tk* disposal of oalp t k i a 
r a l a r i a a l r s a a l l a a a a t i t f of tba aoat 
daagaroaa coapoaaata of aaclaar aaata appaars 
to r* cost a f f a c t i f a . Tk* r a s a l t a of t h i s 
a«ploratorr stady i ad ica ta t ka t d isposal l a t o 
spac* of t k * loaa -Haad a c t i a i d a s of aaclaar 
•aata appaars f * a » i i . : i , f roa kotk tka 
aeoaoaie and aafaty v iaspo ia ta ; spaca 
disposal or a l l f i a a i o a prodacts doaa not 
appaar p r a c t i c a l . Tka t raaapor ta t ion coata 
for * J a c t i s a t k * ac t i a idas oat of tka aolar 
ayatas soald rapraaast lass tkaa a f -parcaat 
i tcraasa i n tka coaaaaar b i l l for a l a c t r l e 
poaar oaaaratad by w \ — t ' j « a r p lan ts . 
Sack a issioaa i sao ta * ca r ta ia r i s k s , koaatar 
a a a l l , skich soald ka»a t o ba balaacad 
aaainst tba baaaf i ts t o b* dar i rad f roa 
raaoaiaa t k * danaaross l o a a - l i r a d r a d l o a c t i a * 
saat* fros sas'a a o s i r o n a a t aad r a l i a r i a a 
f a t a r * o jsarst ioaa f roa t k * r a n p o a a l k i l i t y of 
protactiaa tkaasvlras aaainst oar r a d i o a c t i r * 
aaata. f i r s plans for aack t a e l a a r diapoaal 
alaaiona saat ba biaad aa sera a tady , 
daaelopaaat, aad t a s t i n s . ( ta tk ) ( t i n 

Sn alao l i f t TR i - 2 « 1 l , f s a c a t l a * Saaaary. 

SfaCf TfCRKLOOT; BISTZS, I IBIOICTXrt ; SPICI 
Disroot; COST intriT IBILTSIS; SOU* srsrii; 
I C T I I I D I S ; rtSSTOI flOOOCT!; s i r r i T ; I C C I o n t S ; 



<M3> 

GrOlOCT, BlaMlOCT km STR •tSOaKSS 

<I31> COM. 
miss cstmnis; ncucns: m i u n t ; i m u 
I M R R U S ; sToiict. i n u t i B i n u u 

Patloeal lacoaaatlca aa* Space Malaiatratloa. 
leal* Baseerck caster, Cleaalaat, M . 

feasibil ity af space (ispoeal at PeUoactWe 
•aclaac faata. 1. txocatias Staaery. 

M M n 1-2111; IS pp. C « 7 1 . aseesberl 

tka caacept af Uapeslae; of t»*ioectt»e aaata 
lata apace aaa stal ie* ea« faaai to be 
taaaible. Teatatiaa aolatloaa a n preaeetad 
far teckaical probleaa of aafely peckaytaa 
tea separata* loBe-li*e* actiaMe aastea. 
•ispeaal af tkesa eastes Js tka priaery 
ceacara becaasa tka* a l l l resale railaactiaa 
tat eatresely leap tlaea- tka peckaee assise 
lactates akiaUiaf to scalane cesaoeably lee 
arterial levels af radietloa. tka leplatics 
aa< poteatial keztr** af laaaekiaf tkaaa 
package* lata aitkar kifk Bertfc acuta or 
aalac orbits at ta escape tka aolac ayetee 
ktta kaaa eaaleate*. Tkaaa eeatiaatioaa kata 
fcaaa feaai t a ke tka aoat prosislae. 
Iltboagk tka aalac eyetee aacepe reeaires 
ereater eaerey. I t appears ta ba tka aoat 
desirable fat slt ieete dispossl. Tka total 
casta of a systes for aaaca Ilapaaal af 
radieactits aaata ara beast oa tka rata of 
accaaalatlaa af f iasle* prodects aa* 
areelaa-free actieltes la reprecesslae: plaata 
eeniao tka aecieer poser iadeetry aad oa tka 
laaack ceata, tka destiastioas, aa* tka 
laaack treeseacy. Tka taabac of aaata 
packsa/es ta ba laescasd par r*ar depesde oa 
tka aaataa of aapacatloa cf tka leao-lised 
ectiaidea. Toe exeeple, a package caaWlalac 
akoat 200 Uloaraea of asperated ectlside 
• i i t i i altk aboot 0.1 percaat resideel 
fission prodects coal* ka ejected aat of tka 
aolar systee for a coat ef akaat 1150,000 par 
kUoexea. T i t t j te 100 Space Skattla laaacbes 
of aaek packages par yesr eosld ba regaired 
ia tka 1490-199$ tlaa period ta kaadle tka 
actiside state. Te tkia coat aast ka added 
tka eotiaated cost of ssperatlag sad 
esctpeeletlag tka ectiaide state, altkotgk 
tka spaca trsaepertsties coat soaM ba 
H W I I bi l l lca dollars par year, tka coat 
prorated oter tka aaclatr electrical cspseltf 
is laaa tkaa 0.1 cast par kllasatt-koar. i 
psckagiag deeigt ceacapt baa baas esolsed 
tkst eppssrs aa a gealitatise basis to 
protlde ptotactioa agaiest tka redloactise 
easts Is sccidest easirosseat*. Tka eoacept, 
koseser, does seed a follca-ap asparlaaatal 
prosree ted safety aaaassaaat to aatabllak a 
eysteo dsslga. Ikstk) 

5te also 1»S» Til 1-2912, Tackaicsl Ssasary. 

SflCI MSrOSIl; I tSTU, tkOtCkCTlTC; PKC.IIPa; 
CfSISf; sCTIKDIS; fITf SIl tCTIM; SIXMO 
1MLTSIS; S1RTT; SOUP ITfTW; COST i f U f l T 
tmisis; r iu io i nooocTS; PTOUOP, 
I ITPtTHI ISTI I i l ; S»Kf TfCIBOLOGT 

•stioatl pasaarck Cosacil, Ceesisslo* oa Patsral 
Psaoaceas, Cesaittaa oa saaieactivs fsats 
DaMfaaaat, panal e* Saolo«i<al Slta Crltaria, 
•sskisatoa, PC. 

Oaoloclcal Crltacia tor aapaaltactes Car 
•iak-laaal aa41o*ctlTO aaataa. 

n pp. %\m. kapaat 3) 

Tka ataap caaaiiara tka aaa o( a carafallT 
aaplaaaiaO atractara locataf <aap aatararaaa* 
<a a aaltabla oaoloalcal aarlraaaaat aa tba 
aoat faaalbla aatfcoa »t loaa tara. taralaal 
laolatloa a t ki«k-l*«al raClaactlaa atataa. 
saaaral cr i ter ia ax* aasalapa* far afalaatiaf 
tka aaltaklUty af aaalaplcal aa'lroaaaata 
aack aa: loaf tara atakt l i tp. aaoaatrical 
aa« Uaaaataaal n l t a r i a , krlraloalcal aai 
a/iockoatcal c r i ta r ia , aal yaa acaaaalc 
factaca. {CU> 

entiTncu. smtcts; cnioci: n n SBUCTXM; 
RN0W8T: ItrOSrrOIT; S tOaUUTt t ; STOtlSK, 
ctousic; n s n stoiici: I H T R . ncp-un i ; 
MCB itcaipics 

<U4> 
aatioaal tackaical laforaatloa Saralca, 
Sprisf t iaU, Tt . 

Uttoaetlaa Pasta sispoaal l a salt Papoaita - I 
tlbliaarapkr »itk ibatracts. 

«TIs/ls-7aY121«; f«a pp.|1«l«t 

Tkia apaata* 1TII kiblioprapkr d taa 
9o«oraaaat apaaasna raaaarcfc raporta oa 
aadarpraaa* alaposal of raaleactisa aaatoa ia 
salt tapoalta paMUkat batwaaa 1W« aat 
•aaaabar 197a. I t coat alas 1C0 abstracts. If 
of akick arc aaa aatcias to tka praaloaa 
• U t l o a . Tha citatleaa coaar raOiatioa 
pratactioa, aiaposal afficlaacp, aita 
salactlaa, a i ta stabi l i ty , aatkaaatictl 
aoaals, •»« kyaroloay. flatk) (MI) 

Saparaaaas RIS/PS-77/1MS. 

PISUOSMPIItS; PaSTt OlsreSU; i » « t STOtMt; 
I I S T U , •kalOkCTXTC; STOHR, CtOMSIC; SILT 
OOaiS; SIT! StUCTXOP; ITBIOUMI; IO0IM, 
UTHUTXCU.: RTI0DS; StrttT; ItPIlTIOP 
UXklOS; STNCT0PU STItHITT 

<»17> 
falsaa, *.. I . taalaaoa, I . (scklaia, t . 
tsaaraaea, T. Sckriaf, ( . laatraliA, 0. Oaraa, 
u d ». I . aafaaaaea, taaraaca Parkalay 
Uborstory, larkalay, C»; larra Tat, salt laka 
City, 9T; sndisk sooluaical Saraay, Oppaala, 
Ssadaa. 

tralisiaaty (apart oa Saopkyaieal sad aackaaical 
(orakola aaaaaraaaata at Strips. 

UL-8310; 1(S pp.|1979, •<!) 

roar dlffaraat ayataaa of borakala 
iastraaaatatioa fcara baas aaployad taas far 
at ts aspariaaatal aita at Stripa, Saadaa 
abara a aariaa ef kyfroloeieal asd 
tfcataosackaslcsl aiparinsta ara bales 
condactad to araalaa tka ssltsbllity at 
«raaltt« rock for tka etereas of rslioscti*a 
aaata asteriala. 1 saita nt 7 loo* • -
aaattoa, faasa-aaaaa, rasiat i t l ty , sasst ray, 
aosic, caiiper, asd taaptratara — opatstatf 
ia t borakola | » 1 - t | o( 100 a daptk located 
I I r.w akara tka rock pereeakUlty is 
aspactad to be esbinced dse to tke pressaea 
of opes (rsctaraa. Tke aoalc aarafore record 
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<*V> CNI . 
proved especia l ly s se fe l in t U i r***rd. 
• • 1 s t 33* • s l a e t deptk 1130 a tra* d«ptkl 
iadicat-leas at tracterlae iaczaaM 
coaaidenkly •»* tke rack appeera aaaaaaaaaaa 
u i Intact. Ilka plan*** lajact lo* tas t ia* of 
$••-1 e i l l taat tk* a t i l i t y of tka lea 
laterpcotatle*. Borekale eeeeereeaats aora 
e l s e nee. i t ad la a lax** aaab*r *f karakelas 5 
u II • i l leeetk located ia •speriaeatal 
dr i f t s 3*0 a eaeeryteesd- Sax* several 
pkysical rmaort ias , iaclol laa. porosity, 
• aas l ty , n a i c ve loc i ty , tad borehole 
nejoal ty , aca aeaarally s a l t * as i fora , aitk 
tka exception of a fa* local c k l o r i t i c xoeea 
as* a f*e alaor fractaraa. •ovever, ia a l t e 
dateraiaatioae af tka amckaaical ao4alaa 
{ • laat ic ooselsst vitk tkt CM c a l l ledlent* 
sabstaatial v a r i a b i l i t y , aitk aaaa apparent 
fractal* control, tka aoael** drops f roa »5 
era ta 33 era a* fractariaa increases; 
ataatarl lev l e t l o o al tka aaaaacaaaat i a 
typica l ly 10 era. aitk tka aacaptiaa of a 
faa aaaaaloaa xaa*s, tka teetroe loo, 
indic t t*s tkat to ta l aatac coataat doe a aot 
vary by eot* tkaa % vol t . Pro* cor* 
a a a l y s i s , tka to ta l vat*r coateat i a tka 
s tr ip* aranit* ia 2.* * or - 0 .5 vol <• 
acaalaa aal tfcoriea coaceattatloaa axe aaita 
ki«k ia tka Strips fraatte , e i tk local 
flactaatioaa associate*' aitk c k l o r i t i c xoaaa 
a* revealed by tka eaaaa-rey l e a . Draeatlc 
iacraaa** ia tka ajaaaa-rai log ia a f*« kolas 
ar* associated «itk klejker ret** of aatac 
ia f lo* carryiaa l a decay [redacts i a t o tka 
kolas. I dlf fvreatie l resistance probe 
appears preelsies. as a sens i t ive dot actor of 
f ia* fractaciaa. t ccoaa-kol* altraaoaic 
lakoat 30 Ms) fropaaatioa s j s taa iadicates 
variat loas of a faa parcart ia coapreaaional-
aed skesr-aave v e l o c i t i e s , ca f l ec t i ea tka 
presence af frectares Bad ckaaajea ia fracter* 
characterist ics a* tka rock ia heated ia a 
a iaaUted storae* taat . Tke aeopkyslcal aaa 
aackaaical lata ar* beia* coaparad aitk tka 
raaalta tr a cote aal t e l e v i s i o n l o a f l a s , 
• i t k kydroleflcal taat data o» s t a t i c 
preasare aid Injection paraaabil ity, aad aitk 
dieplsceeeata ladeced by tkaraal loading, 
(latk) (111) 

erapklc aal tabalar data are provided la tk* 
ta i t aal ia appeadices. 

• e l s t sre coataat; l l aa t i c ao la les 

•OIROLIS; ustkoirrrs; losene, e tu i ; losene, 
•iDTioi; Loceiio, sotrc; loetiic IESISTITITT; 
towns, c i tmi; Means, TIIPEIITOII; 
f l i c r e i t s ; r n i t l t l l l T T ; lODtODS *0CI3; 
attiiTts; totosiiit WIJITI: lauton comer; 
IITSXCaL r l O P R T l f t ; O l i l l O l ; TXOII0I; 
CI10IITIS; e tWPP I tTCI: I IDCI; BkOBBTf* 
IfCNCT$; I M U T I T r t T ; T ' f a a t L r tOrt tTICS; 
GIOrifSICIL SalTITS; SITE StIICTIOf; SITE 
BflLUlTIOli l iSTC BISrOSIL; U S t t ITJIIOI ; 
StOi lGf , CEOtOCIC 

•atkar la i i , Sa<all aad Isaocittaa, l a c . , Dallas, 
It. 

Saaloaic Itady of tka laterior M l t »saea of 
•ortkaaat Taias Salt Deee (a s ia t o Zareatiasta 
Tbaic fa l tab lUty for •oaaikl* storage of 
ladieeet ire vast* la tar ia l . 

r/oti/Hi'/«/*»»)«, n pp. ( i tn , «ay) 
n e parpoae of tklai atidy of tke s a l t doeet 
of tka fertkaaat T O S H basis aaa 1| t o 

iaaost iaata tfce ao*ea*at aad fcrdrolofic 
a tab i l i t y of tkea* doaes. 2 | to ideat i fy oaa 
of aero of tk*a* doaaa akicb i a aaitabl* far 
f arcker atady a s a patast ia l ra l loact ia* 
aaat* repoaltory. aad 31 to o e t l i e e tka 
additioaal iaforaatloa aaada* to aor* 
tbacoatkly aaalaat* tkaaa doaaa. la 
e i teaeiT* aearck of tka partiaaat l i tara tar* . 
iacladiaa racords of apsresiaatelT 1M0 
•xplocatory aal la aad a 00 deeeleeeest a a l l s . 
as Ball as aaopkysical data, iadicataa tkat 
eroetk of tka aa l t doaoa ia tka basis kaa 
alooe* ai tk vaolovic t i a e , aad i s pr*a*atly 
a ia iaal or aeaaxiateat. lydroloaic data 
iadicatas tkat tk* aal lard, «kit*koas*, aad 
(aacai doaaa ar* aot carreatly aakjact to 
a i ea i f l ea s t aa l t diaaalatiaa by freak eater , 
aad caa for practical perpose* be coasiderad 
aydrolof ical ly s t a b l e , aweovac, t o aara 
tkoroaakly eaelaate tk ia a tab i l i t y i t ia 
recoasoadad tfcat 1| a s e r i e s of ske i los eater 
s a i l s be dr i l l ed t o la tare tee i f d i seo le t ioe 
i s occariae a-d l a aaat e o a a t i t i e e , 2e 
aarfaca eaters asd apciee* be aaapled for 
aeideac* of aa l t d i sea la t i ea aad trassport to 
tke sec face , aad 31 core sa spies of caprock 
aad aalt be aaalyxad to dataraiaa caaaical 
aad pkysical ckaracter is t ies af tka caprock 
aad tka perc-et of iasolable laparit iea i s 
tka s a l t fcocrelat iaj caproct foraatioa aitk 
rat* of a a l t d i s s o l e t i o e l . I t i s ssaeasted 
tfcat eridcBOa of oeoloaice l ly recast aa l t 
doaa aoveaeat be iaaaatifated ky atady of 
aear-sartece allawiaa aad terrace deposits 
oser or adjacent t o tk* doaes, aad tkat tke 
s i x * , skape, aad coaf i farat ioa of tke doee-i 
be sore precisely defined sia cor* kola, 
qraeity, aad s e i s a i c data, r i a a l l y , i t a i jkt 
a l so be of asa to obtain iaforeatioa oa 1| 
tke praseaca of caprock draped oser tko 
flaaka of aoae of tkeso loaas , 21 tka aore 
precise def ini t ion of tke r a w s aad patterns 
of eroendeetar f loe near tfce doaea aad 
tnreeekoat tke basin, 3) tfce physical 
reactions takiaa place at tke talt-caprock 
interface, aal k) otker pkeeoaeaa associated 
e i tb eater i l s s o l s t i o n , caprock foraatioa, 
doaal oroatfc, vert ica l sa l t saseaaat, e t c . 
faetk) ( U l l 

S i l t BOBtS; BkSISS, STIOCIOItl; 0EOL0CT; 
RUOUSf; SITE SELECTIOf; lEPSSITOtT; 
ETIPOimS; Clf IOC*; SEOLCSIC 5T1OCT0IB; 
SEOtoeic I I S t o M : i m t a s : I I I I T E ; Dissoiorioi ; 
SIOOfD • ITt l ; StOtKOTUt (OCXS; SOtTlCt ItTMS; 
STHCTaxal STk*ItITT; TlILt STODIES; TtCTOblCS; 
smTicitMT; ..'oiiec, SEOIOSIC; i u t i STOE»SE 

<«3»> 
•etnerlaad, Seael l and kaaociatas, l a c , Del ias , 
TI. 

Ceoloalc iBfestisatiOB of tke Tlrala ( i t e r 
Tallay Salt Depoeite, Clark Coaaty, Soatkeastara 
tafada to InTastloate t k e i t Sa i tabi l l ty for 
Possible storaoe of tad ioact i t* faate la tar ia l 
aa of Septeabac, 1*77.. 

Setkarlaad, s e v e n aad assoc ia tes , lac . Deport; 
« pp. ( ierr , septaabert 

Tke Tiraia t iaar Taller s a l t depoelta, Clark 
Coaaty, aoatkeastera Mfada, kaae been 
iaaaatiaatal to e s a l s a t * tkalr seitafcl l l ty 
for fartaar ataly ia re l e t l ea to possible 
storage of radioactive seat* eater ia l . Salt 
depoaita of tka Tlraia l iver val ley beela are 
part of tka Plioeaa*(T| leddy Creek 
Toriatioa, a re lat ive ly f l a t - ly ing sea,eeaee 
of non-aarise sedleeste boaadal oa tka east 
sat vast by coeple i l r folded aat faoltad 
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< « • > COBJT. 
pae-ceaetcic cocks. Salt i s exposed at tke 
sarface i s sewecal p laces : elsewhere i t 
eaderlles sp to 2254 f t of overoerdeB. Rsowa 
sa l t tkickaess ratees free 0 to 1750 f t . 
• o i l of tbe ee l* appears to ka re la t ive ly 
para («)t sacil . Tfcatre ia ceasiderable 
evidence of local distertiOB of tka s a l t ia 
t i e pact by fo ld ias , f netting, saeariae, end 
possibly diapir isa . Over fcalf of tka sa l t 
tody eadeclles tka Oeertot I n of Laka lead 
to tka eas t : tka dry land poctioa of tka body 
kevtaa a tkicksess of at toast MOo f t i s 
as t iaata i to cooar as rres of aboat a.5 sg 
s i . Catcaat tactoaic K t i s i t y i a t to araa i s 
believed to ba coaf lae l t c craste l 
adjerteeats te l lowiae tka f i l l l a g or take 
send, altkostek faal t aavasaat alaaa tka IMS 
vaoas t leer toae kas kaaa dated as receatly 
us 10,000 fcs BOO sad there i s ewidesce of 
actiwity aloas tka faal t tkat boaais tka vast 
s ide of tko t a i l o r alaost t o the pcesest. 
total led iafataatioa oa tfca lacal hydrology 
i s sot presently available bat i t i s reported 
tkat a grcsadweter st-sdy ty tka O.S. 
Zeoloelcel Sarwey i s ia pcoeress. There i s 
ao ewiaeace of e sp le i tak lc aiaarals ia tfca 
arac otfcac tkaa evapocltes aed possibly saod 
aed gravel, additional iaforaatioa i s aeeded 
ta tkroagkly evaluate tka sa l t deposits of 
tka v lcg is l i n e Valley. Tkis iacladcs: |1» 
def la l t l ea of tba configuration, coapoeit ios. 
Bad lateraal s tzoctsre sf tka deposits »l« 
corlae end eeopbysical ssrveys; (2) sote 
tkoroegh aaalsatiea of sa l t dissolution tad 
tka kydrologic s t a b i l i t y cf the sa l t 
deposits; (J| a aota detai led study of tka 
tactoaic s t a b i l i t y of tke s a l t deposits and 
serrosndiss; area, iaclediRa se l sa ic 
aoel tot iag; (») dataraiaatioa of whether or 
aot approval coald ba obtained froa tba 
faderal, s ta te , aad local aqeacies ia charge 
of t to Lake Hud Reereatica area Con vkich 
the dapcfits aca locatad) for use in tka 
stocao;* of cedlcactlwe wattes; and (5) 
ewalsatlon of other s a l t deposits in tka 
general regies cf aostfcerc Bevsda aad 
aortkern irlxona several cf uklck ara 
discussed brlaf ly . (LKB| 

SILT OtPOSITS; »»SIt STORsCK; STQIkCf, CIOLD ÎC; 
IICLOGIC STIOCTOIfS; M1CTIUIS; HOLTS; 
MtfORITES; Vt«3CT»I»I. STfctllITT; TECTORICS; 
SITE SELfCTIOl; REPOSITOtT; CtOlOSlC IISTOW; 
DISSOlOTtOR; ftElB STUDIES 

Fartseau, s.G., IE/SPEC, Inc., Rapid City, SB. 

Tfcvraoelsstic/rlaetlc naalyaU of 
•lite-Container Sleeve: ) . Influence of salt 
Strength on Slaava Loading. 

CRRL/S0I-B2<V2; '» pp. C" 7 ' » "areh 21) 

This rapcrt raprasaats tb< casalts of easts 
eoataiaec/f leeve loadlaq <atiaatas as 
obtataad ty a i l a l l y syaaatrte 
tkeroaalast ic /p last le aaalysis e s i sa sa l t 
t a n s i l o itraaatfcs that ara considerably less 
tkan tka oapress iva s t t e ta tks . Tkree 
eosbiaatteas of s a l t t e n s i l e , coarxesslve tuA 
shaar sctaaatfc i s l inear ind son-linear yield 
conditions ssed ia tke astlaatas ekoe ao 
Influence ot. tka analysis of tka lav iieileo 
repository concap*. Tka sa l t reeains o l s s t i c 
throaakoit tke en.javatlon aad sabsaijaent 10 
year keatkno period, Tenil le stresses ara 
not obsarred. Tana l i e stranftk ia thus not 
lapactant to tka analysis even at 10< sf tk« 
eoapreasire strtn-l'k v a . n . ilthoaak 

s t r i c t l y applicable oaly to tke coas i t ioas »t 
*.ke aaalys i s raportod kare. tka capabil i ty 
tar iscorporatlsa arbitrary straaotk 
casbiaatioas ia l iaaar cr loa-l inoar yield 
caadit ioas i s deeeestratad. Coaaotoc plots 
of priacipal s tresses aad displacaoeat f i e lds 
at varioes staaas of tfca axcaaatioa aad 
keatias s ioa lat loa aid ia tka s i saa l i ta t ioa 
of raoository camcaat aeckealcs asd skaa tka 
possible aaad for additiaaal aesfc rofiaeaoat 
far sore precise s tress iafacsat ioa. 
| l a tk | a i t ) 

wirt: soctLS: taoas. u n m i i c u ; S T I D O I , 
TESSllE: STIESSTI, COIPIESSITt; ST1ISCTI, 
KCSkllCkl; 10C1 BZCBMICS; Skit DajStTS: 
KPOSITOtT: ST3IISE, SEOLOCtC; ELkSTOPLtSTIClTT; 
THUi l l rtOPEsTIES; STtESS; EICJt.'tTiai; bESISI; 
nsotmci i sTooifs 

<aat> 
•atarsos . I . S . S . , Canadian aapartaaat of Eaaray, 
U s e s aad Besosrces, ottaaa, Oatario, Caaada; 
Polar Continental Skelf .Te l ec t . 

sadioactive Baste Disposal in katarctica; Soae 
c lac io loo ica l kspects. 

aadern Oeoloay «:3'>-a2. (1«M| 

Radioactive aaata disposal i s tka Aatsretlc 
i ca skeet i s evaleated, based oa a review of 
pertineat l i t eratara . Povei;at of tke ica 
skaet , aad tkarefora of any aater ia ls 
contained aitkin i t , i s by tvo aecaaaisas: l | 
daforaatioa of tke ice i t se l f , or 2) s l idinq 
of tke ice over i t s bed. tf tke Ice in 
contact s i t b badroct i s at i t s prassare 
ee l t ind poiat , tka water generated wil l tend 
to flow towards tka edqa of tke ice skeat at 
a re lat ive ly fast rate; tkas radioactive 
aater ia l s sfcoald not ba dsaped i s any reason 
vkere tfcere Bay be vatac at tka bad. Tka 
probles of g lacial ssrees ssst also ba 
considered: ftlrboaon tba aeckaaisa of saroas 
i s not understood, i t i t kaosn thnt tke 
laraer tka 9laciar , tke loaqer tfca t iae 
iaterval between sqrqes; for Astarctica, 
serges ai4kt ba aipected at iatervals of 
tkoasands of years, if aver. Tkere Is soae 
evidence of a disintegration of tbe Rest 
s s t e r c t i c ice skeet due in; the Pleistocene, 
possibly dae to a sarae. If tke ice sheet 
wars to saroa, radioactive waste deposited 
far Inland aiafct ba carried to the sea ta a 
se t ter of years. Proposals to allow waste 
canisters to Belt their way ' • saga tka ica 
t o bedrock ara sieved as nams. , since tkay 
s ight create ins tabi l i ty and i n i t i a t e a 
sarge. -n alternative woald be to arrange 
for tbe canisters to follow the slow downward 
patfc traced by lea particles deposited near 
tka ssrface; in this way, tfcay would not 
reach bottoa for parbapi 24,040 years. 
Before a decision on dafping waste in the ice 
sheet can ba aale, aore cork east be Aon* on 
the effect at water at the lea/bedrock 
interface on flow, the cassa and aachaniaa of 
surges, the circssstaacas ia which 
tesparatsre ina ta t l l i t y say be tanortant, 
tesperatara valaas vithia the lee akaet and 
a t the bad, and coapatec eodellng of the ice 
sheet in a son-steady stata, including, 
e f f e c t s of any conceivatle c l iaata ehangr:. 

cum 
RllCirtS; HtST! OISPOSU; RI3TES, RISIOtCTITf.; 
C»»T5TtPS; THtKBJt PJOPfJTItr.; »fCO«RB»0»TIOIS ; 
»r.vitfj 
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»*2> 
f e e e s y l v a a i a S t a t e B a i M c a i t y , E a t e r i a i s 
l u a a r c k l a b c r a t o t y , s e l v * r a l t y Park, Fa-

Reste-Rock I e t e r e c t i o a s -

t / C t t / s a a - 7 7 / i t M * ; c o v r - 7 1 0 1 * * : r t o c * * 4 l * a s o f 
t l a R a t i e a a l l a s t * T e c e l a e l Star*** rroaraa 
C c e t e r e a c e , v a i v a x a i t y Park , * » . J e l y ( - 7 , 1*77, 
• 2 p p . ( 1 * 7 7 , B a s e s t 20) 

> c o a f e r e a c e m k*ld a t tka Paaasy lvaa ia 
S t a t a B s l v e r r i t y , S a l e * r a i t y r a c k , P», oa 
J a l a » - 7 . MT7 aa p a r t o f t k a l a t i o a a l Raste 
T a c a i a a l s t o c a q * Proaxaa aklcb i s i a rr o g r e s s 
t o d e v e l e r f * * * r e l r e p o s i t o r i e s f o e t e r a i a a l 
s t e r e o * aad I s o l a t i o n o f r a d i o a c t i v e aaata i a 
g e o l o g i c f o r e a t l o a s . T h i f coa faraaca 
e a p k a s i x e d a a t o t s t a a a i a f tka c a a a i c a l aad 
p k y e l c a l r e a c t i o n s t o ha expected i a t k a 
v i c l a i t y of a a a t a package* i a t k a aaac t e r a , 
d a r i a a t k * p e r i o d i a a k i c k t e a p e r a t s r e and 
c a d i a t i o a e f f e c t s a r e s i g a l f i c a a t . T k i s 
r e p o r t i x d i v i d e d i a t o t k c e e a a i a a a c t i o a s : 
(1) Over v i e v o f O i l • a s t * / E o c k I n t e r a c t i o n 
s t a d i a s ; 12) R e t o r t s o f I c d i v i d a a l 
C a a t r l B S t i o a s ( c o n s i s t i n ) i a aoat i n s t a n c e s 
of aa a b s t r a c t provided by tk* a e t k o r p i e s 
a d d i t i o n a l a a t a c i a l d i s t i l l e d f r o s tka a a t a a 
of t o o Peaa S t a t a parsoaBCl ako served aa 
r e c o r d e r s ) ; a*d (3) C o a c l a a i o a s . 1 t o t a l o f 
28 p r e s e a t a t i o a * « * c * g i v e n ; t k o s * a o s t 
n p p l l c a b l * t o t k i s d a t a kasa kave be*n 
i b s t c a c t e d s e p a r a t e l y . ( U I ) 

Only s b s t r s c t e aca g l v * a f o r t k e p r e s s a t e t i o a s . 

SITE SELECTICE; STORaCE, CEOIOGIC; ElSTE 
BlRtCtRZET; BUTE STOlaCE; I ISTI DlSPOSal; 
I1STES, EICIOICTIVI; PITSICkl PSOPEtTIES; 
n u i o i H c t i n i s ; BOCIS; IGBEOOS BOCKS; 
SIDII iaTtIT BOCKS: SRkLES; I1S1LTS: CHUTES; 
ETtPORITES; i l l ? DttOStrS; IWOSITOM; 
RISTE-ROCK IITERBCTIORS 

<«<3> 
f e t e r s o a , J . k . , a . J . l o l e l t , C . t . S p e a c e r , aad 
l . t . U l r i c a , O a i * * r s l t y o f Eoateaa, R l s x o a l a , 
IT; El Paso Ratara l Gas Cospany; T e i a e o , l a c . 

S e d l e e a t a r y R l s t o r y aad E e o a c a l e 4 * o l o s y of Sit 
J u t l a a i a . H i B e i l c o and Colorado , 

t s a r i c a * a s s o c i a t i o n o f P e t r c l e a e G e o l o g i s t s , 
l a a o i r 1 0 ; S e b a a r f a c e D i a p o a a l i a G e o l o g i c 
l a a l a a - t s t a d y o f R e s e r v o i r s t r a t a , J . E. 
G a l l e y f E d . l . l a a r i c a a a s s o c i a t i o n of P a t r o l a a a 
C s o l r g i s t s , T s l s a , OK, (pp. W t - 2 ] 1 ) , 253 
p t . f l W B , kaoaat) 

Tke San Jaa» b a i l a l a a s t r a c t s r a l b a s i s 
c o n t a i n i n g ap t o »572 a (TSOOO f t ) of 
s s d l a a a t s r y rocka r a n g i n g i n a g e froa 
Caabriaa t o « e c * n t . Eany sands tone 
r e s e r v o i r s i a tka b a s i s t k a t aoa ld o t k * r v l s * 
b* s e l t a b l * f o r v a s t * d i s p o s a l kafa baaa 
e l i e l a a t e d f r o a c o a e l d e r s t l o a bacaaaa tkey 
c e n t a l s p o t a b l e a a t a r , o i l , g a s , B e l l a s , 
c o a l , a r a a i a a , or o t k a c t i a a r a l a . Tka 
• i t a a a i r a a a d i a a a t a r r k i a t o r r o f tka baaia i a 
d l r a c t l f r a l a t a d t o tk* o e s a r r a a e * of 
a c o n o a i c d a p o a i t a i a t k * l a a l o . l a l o r 
raaarraa o f p a t r o l a a a a r * i n Crata«aoa* aad 
P a a a a y l f a a i a a r o c k a , c o a l i a C r a t i e a o a a , aad 
a c a a l a s i a J a r a a a i c aad C t * t a e * o a * . Hack o f 
tka saa Ja«a baa ia i s c o a t i d * r * d p o t a o t i a l l r 
a a l t a b l * f o r a a s t a d i s p o s a l , c o a t i i o a a t apoa 
sack f a c t o r s a s daptk , a o l a a * o f » is* .a , 
p a t r o l a a * aad a l a i a a a e t l t i t l a s , pr***at aad 
f a t a r * a r o n d a s t a r a a a d s , aad o tkar 
i a d a s t r i a l aad c s l t a r a l e o a s i d ' j r a t i o a s , Tka 

Chaco s l o p * probably i s t a * s o r t f a ' o r a b l * 
a n a f o e v a s t * d i a p o a a l . Tk* Eatcada l a t k « 
a o a t a i d a a p r a a d aaaas toaa of p o t c a t i a l 
• a s t * - d i a p a s a l n l a * . • s p e c i a l l y i a t k * 
c a a t r a l aad s o a t a a * s t * r * p a r t s of t k * b a s i s . 
Otkar p o s s i b l * r * a * c a * i r s i a c l a d * tk* 
L a a d a l l l * l i a a s t o a * ( • l a s i s s l p p l a a d a l o a i t * ) 
i a t a * a o r t k , t a * k«sa Earca Saadstoac of tk* 
Baaakopi P o r a a t i o a I T r l a s s i e ) i a tk* s o a t k 
aad s o a t k a a s t . l o c a l l y t a * Sk iaaraap 
C o a « l o * * r a t * ( T r i a s s i c ) o f t k * c k i a l a 
F o r a a t i o a , aad p o s s i b l y S O B * a o r r i s o a 
P a r a a t i o B s a a d s t o a a s ( J a r a s s l c ) . S O B * a a i t s 
o f t a * Baacos Saa la {Cratacaova) s a y s * r s * a s 
r a o a p t o r s for a a s t a - s l a c r y a r o a t s i a 
a r t i f i c i a l f r a c t a r a i , b a t t a * f o r a a t i a * 
c o s t a i a s o i l , c o a l , aad a a t a r . Tk* s a a 
Ts idro B*ab*r o f tfc* I * s o P o r a a t i o a 
I F a r a i a a l . t o tk* s**tk o f t k * Saa Jaaa B a s i s 
c o s l d p o s s i b l a b* as*d for s t o r a a * o f s o l i d 
a a s t a s i s s a l t . ( I a t k | I9CI) 

T k i s a a a a s c r i p t s a s r * p c i a t * d , a i t k raslsioas, 
froa l a a r i c a a t s s o c i a t i e a of P e t r o l a a a 
G a o l o a i s t s M l l e t i B » » ( 1 I | : 2 0 T 6 - 2 I | S ( I M S ) . 
Tkoaah t k a r * i s aa s p e c i f i c a a a t i o a of 
r a d i o a c t i v e a a s t e x i a tk* t a p * r . tk* p r i n c i p l e s 
aad « * o l o f i c c o a d i t i o a s c o a l d a l s o app ly t o 
r a d i o a c t i a * a a s t a s . s i x t y - o a e r a f e r e s r e s are 
p r o v i d e d , a s s a i l a s 1% e a r s , 7 c r o s s a a c t i o a s , 
1 c o r r e l a t i o n c k a r t , aad 1 f e e c e d i a a r a a . 

USTE DISPOSit; ttSTE STOiaSE; IkSTES, SOI 19: 
RaSTES. LIODI0; S » 0 I « H T » * t BOCES: SIIDSTOEES: 
SR1LES; DOIOHITE: S l t T OEPCSITS; CtOtOGT; »OC«S; 
SEO10GIC rot lHTIOaS; B I S I I S , STBOCnilkl; 
GEODTIf;: BIDI101IC FEkCTOItl':; SITE SELECTIOI; 
P81CTDBES 

<«at> 
P i p e r , JUR. 

S y p o t k e t l c a l Pro to type s i t e s of R e p o s i t o r i e s f o r 
R a d i o a c t i v e S a x t e s : r i ood B a s a l t . 

T / O » I / S 0 B - 3 7 * V » ; 5S pp. ( t » ' S . k p r l l ) 

T k i s r e p o r t s s a a a r i i e s a v a i l a b l e q e o l o a i c and 
k y d r o l o a i c i a f a r a e t l o a ia raaard t o tk* 
s a l t a b i l i t ; o f t k e f l o o d b a s a l t ( p l a t e a a 
b a s a l t ) o f tka P a c i f i c Bortksoat aa tk* boat 
a e d i a a o f a k y p o t h a t i c a l r e p o s i t o r y for 
k i g k - l e v e l r a d i o a c t i v e s a x t e a . Tke 
p a r t i c s l a r s e t t i n g c o n s i d e r e d i s t k t i o f t k * 
Raaford R e s e r v a t i o n a t B i c k l a a d , i » . Tbe 
f l o o d k a s a l t s a f s a a c * of tk* P a c i f i c 
Eortkv**t r e g i o n i a p r e s e n t l y d e s i g n a t e d a* 
tk* C o l a a b l s River Bass It Scoap; i t a l o v e r 
par t i s t k * P i c t a r e Gorge B a s a l t r o r a a t i o n 
( U o c e n e ) , aad tka appac i s t k a Takiaa B a s a l t 
r o r a a t i o o (appar R i o c e a s - l o v e r P l i o c e n e ) . 
Tke a a i l s a a knovn t k i c k a a a s o f tka f l o o d 
b a s a l t ( o v e r 10 ,655 f t ) o c c a r s 2 a i v a s t of 
Raaford n e a r t k * R a t t l e s a a V e R i l l s , Tk* 
s t r a t l a r a p k y aad l i t k o l o a y of tke l a y e r e d 
e i t m s l v e s aad s e d i a e a t s r y i a t a r b a d s i s 
d i a c a s s a d , a s a r * tk* t e c t o n i c and s a l s a l e 
f e a t a r a s o f t a * Pasco b a s i s . Tke v r i t a r 
c o a c l a d * * t k a t a v a s t * e x p o s i t o r y d**p i * 
aosBd b a s a l t benaatk tka Ran ford t e a e r v a t l o n 
v o a l d f a c e o n l y e W l a a l p r o s p a e t i v * kaiard 
f r o s f a t s r * t e c t o n i c or s s i s a i c a c t i v i t y . 
Tke a v a i l a b l e k y d r o l o a i c l i t e r s t i r e i n d l c s t a s 
t k a t , i a o « n a r a l , tk* f l o o d b a s a l t s t e e d 
t o v a r d i s o t r o p y i s k y d r a a l i c c o n d u c t i v i t y . 
Tka p i a t o s e t r l c s s r f a c * f o r v s t e r i n t k * 
f l o o d b a s a l t aeoaenc* in tk* v i c i n i t y o f 
Raaford a p p e a r s t o b* s k a r p l y tcoaak-akaped 
• lona aa a l i a a p p r o i i a a t e l y c o i n c i d i n g a i t k 
tka C o l a a b i a « l v * r , s a a o a a t i a a tk* v s t * r i s 
tk* b a s a l t i s t r i b u t a r y t o tk* r i v e r . Rater 
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<•••> c m . 
U vltkdreea vtealy (*t eae U askl tc am* 
deaastlc aappliea la tee reeioa aarteeedise 
eaafeca, aaa tkia vitbdraeal I s l ike ly «a 
iaecaaaa ta tetaea. t i e s , any vast* 
repository Best eeerestee teat taa aaata ia 
la sack ckeaical aai pkyalcal Caca, aaa Is s o 
aaaaaaa ta tka taaesltory vaalt , tkat so 
eolakle toxic c e e s t i t e e e t caa a* dissolved by 
e i r c a l a t i a t ereeaaeetar a at txaasportea 
beyoad tka ceatsieaaat, rata i s coeceettat loaa 
• iceedieo tka eaklaea aereisaikle l a paklic 
driakie- aatac. ayeroleeic ckaracter is t lcs 
at tka basalt kasat aa data b a a leafaxe 
kecakala a l l - K - l ata ei<ea. Thasa iaclede: 
kydraelic coedectivity I . N 1 M . I ft /day rtk*> 
kiak aalas i a fac a 11 act at a zaac) ; kytraal ic 
storage coeff ic ieat 1.1 I »0 |T-3)- l .a I 
10(I-C); afCactlaa porosity 1-1» s e l f for 
basalt tklek valaje fac ttactara saee) aaa 20 
• a l l fat a sandy intarkee. to tka basalt t a 
a deptk af abeat 2700 f t tka erosadeater head 
i s aearly caeataat at U«-173 f t belov tka 
serfcca, aat at aeptk* creator t eas akoat 
3900 f t tka kead i s 35-*0 f t laser , lecaasa 
tka s t a t i c kaai i s akoat IS ft above taa aaaa 
leve l ef tka Colaabia l i t e r , aastas placed i s 
repository sat t bota kola kla-aC-1 at a taptk 
l a s s tkaa 2700 f t alakt k« ssbjsct ta a leree 
doeavard bydraslic gradieet (0.01 tt/ttt ta 
tka 3*00-ft l eve l ; i f tk ia lawar saaa i s 
extensive, sad, as kas baea hypothesized, i a 
aa "ertery" fat qroeadvater eisekaree to tka 
t l*at leader a 3 I 10iI-»> f t / f t kydraelic 
qradieat) , a potential ly ksxereoes s i taa t ioa 
sieht ex i s t - Taa aatfcet cosclades tkat t iara 
ata c r i t i c a l eacartaiaties aa t o tka 
f eas ib i l i t y of a radioactive vsste repository 
ia tka flood basalt saoaeace beaaatk tka 
•aafotd teaervatioa; bydraloelc data for tka 
ea t l t e flood basalt proviace i s eeaoor, aad 
fattkat research ia t k i s araa i s aaadad. 
U»tk| ( t » l 

•ydraslic Stadiei. . , lydrasl ic lead; Poroaity; 
•ydraallc Coadactlvity; Storage Coafficiamt 

• •SILTS; ICIrOOS I0CXS; STOtlCt, SEOtOCIC; CUTE 
S t a t i s t ; InSttS, lISB-lt*tL; STUTIOtiPlT; SIT I 
SfltCTtOI; EtOLOCT; SIDlBllTS; TtCTOHCS: 
6I01OGIC SH0CTC1IS; ISOTIOPI; BTBICLOCT; 
ITDtlOLIC COfDOCtniTT; H f l l S ; StOOlD • k i l l ; 
IltTBOOlXIS; fOtOSJTT; STOtlCl CDIPPICIMT; 
BtCltOLIC GMDIIIT; IIDI1TI0I SHItDS; 
ccmi in i t T»HS»O»T. IIDIOIOCUOI i i m n o i ; 
HflO STOCKS; T«tO*mC»t ST0DRS 

<»»S> 
tedloactlve l a s t s "eravayards". 

ca l i fora i* seoleey, p. »!• ( IWi, dpril) 

For diapoaal of kiak-level aastas dry rock 
forsatl-ini baaaatk arid dasarta kaaa baaa 
seaoasted. Tka so l id i f i ed aaatas voald b* 
placad at a deptk of 10 tc 100 feat baaaatk 
aesaa and plateaas aksra tke eater i s at 
depthe ef ap to 2000 f t . Ike aol idi f iad 
• • • tea voeld be ia tka foia of lov s o l e b i l l t y 
elaases and »o»ld tben be placad at tbe 
bottoa of 100 ft kolas drilled into tke thick 
eaaatatated zone. Tke ho lee eoeld theo be 
f i l l ed «itk f t e ta l aad other backf i l l . The 
potential t s se ta to tfcis aathod ate: arlditr 
of the tee ioa , treat depth of eatet table , 
so l id i f i ed aeteta and lo> ao lab i l i t r of the 
e a s t ' s , tad nateral ioa eicKiiKie properties 
of toeke; eeates e i l l aot be erheaed by 
eroaioa for a period of several thoeaaad of 
years; agitable faderally-oeaed landa eeke 
;<ad acat i s i t ioa aaneeeasaty; and ahalloe 

asclal af s a l idlf lad rafeastas paraita 
ra txUea l . Oae of tka aala U f f i c a l t t a s i s 
i s acaaict iaf etas laa rata* aad c l i a a t i c 
ckaaeas aear tkoasaads ml yaats. tltkaafk 
sack taaaatck aaada ta Be aaae. deserts af 
taa earld caes t l ta te aaasad apaca eitk a 
pataaUal ly a lea l f icaat capacity ta fcatfac 
tka aaeiraaaeat aaaiaat daaratatiea by 
radeastoa. |aa*| 

U k t O d ; aaalkl: CtaTtknalaT: aMIaMTlOO; 
K&OSsl. S R I : ( M i o t i c STUTk; m n laTas; 
aTMoiosT: w m i K ; ii»B»iociiii anuTioa: 
•»m kisnskl.; isstas. Iita-LITIL: o u n s . 
nMoaCTiti: i n n Tint 

•aaspott , L-, aad L. ( a l l o e . Laetaaca i iearaata 
takacatary* Livaraara, Ck. 

•eater lasariaaats i s tka d i a a i Stack, lavada 
l a s t S i te . 
T/0«I/sn-T?/1»2M; COaT-7T0T«<; •aste-tock 
Iataractioas, Procaadiaea cf tka aatioaal laata 
Taraiael Steraae Profraa Ccaferaaca, aaieairsity 
Park, Pt, Js ly *-1, 10TT. » » . ST • ; !1 
pp. (MTT, l a f s s t 20) 

l a Septeaaer, 1«T7, laeroaca lieeraota 
laboratory plaaa t a operate throe ia s i t e 
kaeter axpariaasts ia aa opaa dri f t 1*00 ft 
beloe tka sarfaca la tka Cl i ee i Stack a t tka 
leeada Test s i t e . Tka stock ia a eaarts 
aoaxoaite porphyry caas is t iaa af aboat 401 
f a a t t s aad faldspax aad alaar aaoaata a f 
otl.ee aiaatala, aaialy b i e t i t e (7-0*). 
Cklorite C1-2S) i s taa caly other e ieere l 
prasaat ia aaoaats etaatat tkaa i t . Qaartt 
ranee* froa IS to 30 *oM. Tka eearti 
eoBxoaite i s aediaa to coarse etaiaed, bat 
coataias piak alkal i teldapar crysta l s ap to 
S ca ia diaaater. I boat 1 at* of tke rock i s 
ckesical ly coabiaed eater ia b io t i t e asd 
other kydroas alaarals . laotkat 1-2 e t a 
eater i s localized ia s a a l l scale f t u t e t e s 
aad pores, aad i s tkas free to aierate aader 
tkaraal or pressors eredieats . Tea 
ezpatiaeat leeal eoald re above taa reaionel 
eatat takla aad oaly a very saa l l aaoaat of 
eatat i a f l s * oecars. klthoaak tka stock i s 
boaaded oa tke east sad vest ky active faa l t s 
end coataias aaaaroes l a a l t s , j o i s t s , sad 
tract ares, relat ively aafiacterad aad 
aafaalted ataea r t e kaoea vkick eoeld ba 
ss i tabla f e t a eacleat eeste aiaalacioa 
tkaraal asperieeat. Soaa of tke faa l t s and 
Joints are f i l led vitk secoadary a iseral* , 
aad apparently easy of tka tractates are not 
iatercoeeocted, as aeasateaaats of backoroeed 
peraeability ia d t i l l fcdes aive velaes oa 
tka order of e fee e i l l i d a t c i e a to tenth* of 
e l l l i d a r c i e s . Tktee heater teats are 
envisioned. Tke f i t s t constats of • s ingle 
heater sarroaadad by tketaocoeples at 
distences of 0.1 t o S s . Tke heater e l 11 be 
3 a t 0.019 s , asd e i l l generate 3 Is ; tke 
heater v i l l be oa for oaa eoatk, off fnt one 
eostk, fot a period of « eoathe. The tock 
aarface teeperatere ia tke keatet kale i s not 
espected to exceed 500-600 c aad teeperatetes 
beyond 0.1 a into tka tack skoeld be balov 
• 00 C. The secosd experiment e i l l be aore 
ceepletely iaatcaseated to Laclede 
aeaaereaent of paraeabil ity, rock 
displaceaekt, s tress /at t e la , aad possibly 
acoustic ealeaioa. Tke keatar v i l l be 
operated contlneoosly fc t a souths. The 
third test v i l l ba • scale-up ef tke second, 
esiaq aal t ip la keatera eaeralxed for aboat 
one year. Tkey v t l l be arranged areand s 

http://otl.ee
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<«%*> coat. 
p i l l a r attactara l a t t l a tk* rasa t o obtai i 
laforaat ias aa ataa s t a b i l i t y i t tha prasaac* 
of s a l t i p l a k « t « i . (tstk) (I l f l 

CIIT t»« abatrac* i s f i n * . 

BEST s o n c t s ; w i e s t m u ; s t o u t i . c totwi ic: 
I C I I M S tac t s ; c n i o c t c staacriiES: 
ftaa.tatrt.rtT; STltSS; s n i t l ; I K I U l 
c k o r t m i s ; i n t r n i s m ; IEPOSXTOIT: n s a s , 
t t t toacr i . i t ; SITE s t t t c n o c ; ttSTt-tocc 
i i t n i c r t a a s : I I B E I U S 

laaapett , l . D . (Ed.), Laaraac* Uvacaora 
Laboratory. Uaaraer*. CI. 

aasta-Isalat iaa trajacts: Piscal Taar I f * . 

aCsL-SOOSO-Tt; 31 pa. (1*T». J u a u r 12| 

Tta raport dascribas l i n a n Liaarsor* 
laboratory | U L | a c t i t i t i a s datlaa rr t*»0 i a 
sapport af tka Batloaal assta Taraiaal 
Storage Proaraa. Carraat projects at H I 
f a l l ia te tkcaa cataooriet: (1! f l a i l 
taat iae , (2) laboratory reck aacaaaica 
aaaaataaaata, eat (3) laboratory stadia* of 
sorptioe aad laackiaa. Field tas t a c t i ' i t i e s 
coadectad ia tka Cllaai a t a i i t e at tka H n d t 
Taat S i te iacladed e l e c t r i c a l baa tar t e s t s , 
praparatioa for a *paat~f sal-storaa* t a s t , 
aad plaaaiaa foe a sar ias of rock aecksaic 
t a s t s . Tka kaatar t a s t s dttaraiaed tka ia 
s i t a tkaraal properties of C l i u i qraaite aid 
i t s la s i t a eecaeabllltT as a taectiaa of 
cock taapacatara. Taa t s e aaia laboratory 
rock eecbeeics projects ieroWed (1) 
aeaaareaeat of tka pereeat i l i ty , a lac tr ica l 
c o e d s c t i t i t y . Bad a c o t s t i c velocity of 
15-ea-dlaa coras of g r t s i t i c rocks o»er a 
casae of coafiaiaa pressaxe, pora (eater) 
presssre, aad devlatoric s tress , sad (2) 
aaisarasaat of rock tkaraal properties as • 
faactioB of taaparatara aad coafiBiaa 
prassara ia tka pcasaaca <f pota f i e lds t o 
770 I aad 200 spa. Tka laackiaa stadias aada 
as* of aa l l t -dMlaaad, s i sa la-paes leackiaa 
apparataa ai tk tkraa solat ia**, I K laack 
tesperatates , aad tkraa f lo» ratas. Tka 
aatarial eaalaated aas (p-Pa-dopad s i ss lated 
•asta a lass fro* l a t t a l l a Pacific lortkaest 
laboratorias. Tka sorptisa stadias latolasd 
staadard s t a t i c seasareeeate of tka 
aqai l lbriaa distribatioa coaff lc laat («d) for 
•arioas redloaaclides on a variety of rocks, 
aad flos'tkrosak-cere stadias of dysaaic 
sorptiea. (tetk) 

Taeperatate; Diatribatioa Coafficiast; 
paraaability; Laackiaa Pi t*; Tkaraal ZxptMloo 

PIUD STPDIfS; UEOtlfOtT STVDIESs >0C( 
• KHflCS; SOtPTIOt; IIICIIK; OIMITtS; KIT 
SOOtctS; IISTMIM1S; T l t t t t l ttOPttntS-, 
Pl l l t l i lLITT; ITttK; m i l l ; CUSS; IISTIS, 
ttOIOICTITE; DIITtSMTIOl COimciER; SPIVT 
lOItf; BtSTIS, l i a t - U T s l ; STOIMt, 0EOL0SIC; 
StXSIOLOaT; XOf too* 10CXS; •MOtD »»TI«; 
f f t c r o i t s ; HPOfiToiti a toc i f i i rr tT; PLOTOIIOR; 
CtSIOl; MMITIH; ItPTSIIOl 2)7; SITE 
SIlfCTIOl; PIHSOIf IPPKTS 

ta ieksr t , » . « . , Do»i*r Systai 0*b«, 
Priedriektbsfea, aete** radars 1 tapablic . 

Traasportatioa of ladioactiaa t a s t e - a a t e r i e l s to 
tka Saa. 

COIT-7210M: sacloar Paaar aad tropelsioa 
sa i ice* ia Space. Pracaadiaax of tka 23rd 
Onarass Syaposias. H a a s * , taste l a . October 
a-15. 1»"»2. xataraatioaal kstraaastlcal 
radaratioa. (3* pp.).(1*72) 

l a l t i a l ra sa l t s ara a l iaa of a f e a s i b i l i t y 
stady of applyiaa spaca tsckaoloay for tka 
raaoaal of radloactiaa aastaa to tha saa. 
Solar traaspbet of radieactlva aaata 
aataxials froa fataca p«a«r p laats appaars to 
ka faasibla aaaa »itk carraat spaca 
tachaolofy, altkoaab tka cost par Mk aoald 
ka ratkar kif k. Tka trajactory to ba cbosaa 
tapaads oa tka t laa for tfca iataadod 
taa l i ta t ioa aad tka stata-of- tka-art flaaack 
aahicla tacbaoloayl aaailabla. ta faasral 
foar trajactorias for sc lar iapact ara 
possibla: diract traasfar . b i - a l l i p t i c a l 
traasfsx. aad Japltar aad taaas saiaa-by. 
Taa aariaas aatkods aad coastraiats for 
raackiaa tka saa ara dlacassad. Basad oo 
ax i s t i sa aad/ar plaaaad laoack aahiclas tka 
fatara paylaad-capabilit ias aad l o a i s t i c s 
p o s s i b i l i t i a s ara coasidarad. k 
• l s s ioa - spac l f l c staaa aaald kaaa to ba 
daaalopad for tkia projact u t l a o asa of tk* 
aaaray of tk* aasta for propalsioa parposas 
aad tkarab? aaoidiaa laraor coaliaa pcoblaas. 
Tka propalsioa aspacts for sack a staaa ara 
trastad paraaatrically. siaca ao f iaal ckolo 
caa ba aada a t t k i s t i a * . Safaty 
coasidaxatioas ara briafly discassad. cost 
aad l o a i s t i c s aapacts ara aiaaa for tka 
f tr ioas p o s s i b i l i t i a s i s tka o«ar asd 
loa^ar-raaa* fatsra. Spacific trasaport cost 
la tka ordar of S3000/»a caa ba aspactad by 
IMS (0.03 <»atA*k) . Ib is ia a l so tka ordar 
of aaasitada aspactod fcr coa*aatioaal 
stor«9*. Tb* lasBch fraqaaaey aoald be ia 
tka ordar of 100 to 300 laaackas par yaar. 
(»P) 

BkSTtS, MDIOlCTlTE; T»»i5PO«T»TIO»; SPtCE 
TtCBIOlOCI; SITE StLECTXOI: COST EESEflT 
UkLTSIS; SPkCE TtalCLES; PITStOL PsOPEITItS; 
TBllllI. PIOPEITIIS: SPICE EISPOSU; STOUSE, 
EinnnttsTiikL 

t * « l l a . I . , aad I .E. Sckaafar, oai*arslty of 
Callforaia, scripps l a s t i t a t l o s of Ocaaaoarapky, 
ta Jol la, Ck; latar-taarless Tropical Tasa 
CoatissloB, La Jo l la , Ck. 

OcatBic Easaarck baadad for Safa Disposal of 
tadioacti*e l a s t a s at sa*. 

1/C0IF.15/P-2B31; Paacsfal Osas of ktoalc 
Eaacoy, Procasdia«s of tk* 2ad Vaitad l a t i o a s 
latarast ioMl coafaraaca, Saaan, Saitxarlaad, 
Saptaabaz 1-13, m » . Oaitad Wtloaa, Oaaoas. 
Salttarlaad, Vol. 10, (pp. 3M-370). ( 1 « i ) 

1B o»«r»la» of tka pcablass s itk radassta 
l l sposs l at so* i s prasastad. kccldaats t o 
•aclaar-posacad sk ips , radioactisa satar iaIs 
i s coastal s s t a r s , aad radassta a a t a c l s l s la 
tk« daap oesai aatars ata eois i torsd i a 
ralatlas to disparsal by »ater aoaasaBt, 
iapos i t lo t i s tka sadlasats , aad aptaka by 
•aria* oraas is ia . Tka paiat i s strassed t u t 
so »*ry l i t t l a i s kaovs aboat sa*y of tb* 
physical, ekat ica l , Molo« lca l , aad 
biological aspacts of tb* s*a taat 
coisidaratloa of saa disposal i s aot at tka 
tia* faaslbl*. for* raatarck aaads to b* 

http://ftaa.tatrt.rtT
http://ttttoacri.it
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<»»»> COBT-
tarn*. | l t n 

sciPTioi; t c c t o H t s : BiosracR: c o m a m u c x ; 
MSTBIBOTIOB; BTDICDTBI9ICS; W l l O i n m i 
iitosiBE r n m i ; oceiBoestFR; EECOBBEBDITIOBS: 
stk DISPOSAL; BASTI Disposal; BASTES, 
BIDIOACTIVE: BIVIE1S 

<»«0> 
H e a t e r , D. , Mil B. b t w i , f e c l a a r S a f e t y aad 
B a d i a t i o a P t o t e c t l c * B o a t * . r e r l i a , Geraaa 
Ceaocrat i c Bepabl ic* 

c i s p o s a l o f l a d i o a c t i v * I n X t Prodaced ia 
Baclear I n s t a l l a t i o n s ia t k * S a n a a D a e o c t a t i c 
F c p s b l i c . 

C01P-7SOHO; S T t / P M / a ) 3 ; IAIA-SB-207 /**: 
Banageaest of i a d l o s c t l v * e l i t e s f r o a t h e 
i K l u t P e e l C y c l e , PToccet rgs of *a I I U 
S y a p o s l s e , v i e a a a , A e s t r i e , Jsrcfc 2 2 - 2 6 , 1*7*. 
l a t e c a a t l o a a l i t c e i c Eeergy Lgaacy, v i e a a a , V o l . 
2 , (pp . 3 7 1 - 2 B 4 ) . «2* pp. ( H 7 6 ) 

i s coa t e t i o a a l energy s o areas have decreased 
in a v a i l a b i l i t y , t h « CDB l a s been deve lop ing 
i t s Bac lear poaat product i o a . S t a d i a s have 
been conducted to e s t a b l i s h tke b a s t ae thods 
( o r d i s p o s a l o f r a d i o a c t i v e wastes f roa t e e 
a a c l e a r fa*I c y c l e , i t e t h e d s i n v e s t i g a t e d 
vac laded s t o r a g e above aroaad , s h a l l o v 
b u r i a l , s t o r a g e ia s a l t a i a e s and f o r e a t i o n s , 
aad i n i e c t i o a i a t o poroe*- bedrock, k l l t y p e s 
of t a d l c a c t i v e M i t t v«re c o n s i d e r e d i a the 
s t a d y aad t h * v a r i o u s a s p e c t s coapared troa 
the s t a n d p o i n t s of e c o n o m i c s aad a a c l e a r 
s a f e t y , as a r e s u l t , t h e s o l u t i o n chosan v a s 
t h e sacoadary a s e g e of abandoned s a l t a i a e s . 
c o n s t r u c t i o n o f sack a r e p o s i t o r y i s 
c a t t e a t l y s a d a r m y in t h e B a r t e a s l e b e n a i n e , 
l o c a t e d in t h e c l e f t s a l t d i a p i r of the upper 
• I t e r T a l l e y . t o l a a e of t h * s t o r a g e area i s 
about 5 x 10(E»6) c u a. 0-tK) 

itC10HIC 5T»»T»; SILT DEPOSITS; SITE EVAlOtTIdS; 
SITE SELECTICB; STOMGE, GEOIOGIC; BASTE 
DISPOSAL: BASTP ST09AGE; BASTES, •IDtOACTIU; 
CCST BEBBPIT ABAITSIS; STORACE, ASOVEGBO0B0; 
vlPOSTTOM; BASTES, LOB-LE'EI; PISTES, 
BICH-IEftL, BASTES, IBTEMED1ATE-LEVEL; BIIPIES 

t o c k v e l l I n t e r n a t i o n a l , A t o a i e e I n t e r n a t i o n a l 
c i v t s i c n , D e f a r t a e n t o f Haste I s o l a t i o n , 
P i c h l a n d , VI. 

t s s a l t m a t * I s o l a t i o n Prograa annual Beport . 

IBO-ST- 1); 56 p p . ( i g 7 1 , s e p t e e b e r JO) 

In 1«7«, tne o f f i c e o f V a s t * I s o l a t i o n , anion 
Carbid* c c r p o c a t l o n , fsndad a prograe to 
c o u p l e t * a s t u d y c o n c e r n ! r g tne f e a s i t i l i t y 
of s t o r i n g n o c l e a r d e f e n s e waste in t h e deep 
b a s a l t s u n d e r l y i n g t h e Haaford r e s e r v a t i o n . 
Is part of t h e t r o g r a a , g e o l o g i c , h y d r o l o j l c , 
g e o c h e s i c a l , and e n g i n e e r i n g s t a d i a s have 
been conducted and a l l of t h e a e s t a d i a s h ire 
e a p h a s l t e d t h e p r e l L s i n a c y c o n c l u s i o n -hat 
the b a a a l t s appear t o b* a v i a b l e f o r e a t U n 
for a nuc lear v a s t * r e p o s i t o r y * Thie annial 
rapor' provide* i n f o r s a t i c n on t h e s e s t u d i e s 
an! on th* work that vas s c e o e p l W h e d during 
the p e r i o d f r o a October 1?^» through 
s e p t e e b e r H 7 7 . (.l«T) 

BASALTS; eEOCBEBISTkl; STOMCI, CIOIOCIC; 
BTMOLOCT; CBOLOCT: BASK tISPOSAL; BAStf 
sroBtct: lEPOsrroBT; KCOBICIDUIOBS: IGBEOOS 
•OCAS 

<eS2> 
B o e e r s , a . A . , and 1_J. J o h e s o a , Lew k l e a o a 
S c i e a t i f i c Laboratory , E a v i r o a e e e t a l S t e d i e s 
S c o o p , Los h i a e o s , BB. 

E a v i r c a a e e t a l Seo loqy i a O e v e l o p e e e t o f ( a c l e a r 
Energy. 

s a e r i c a a i s s o c i a t i o n o f P e t r o l e a s G e o l o g i s t s 
B u l l e t i n 5 * ( 5 ) . « 2 1 . ( 1 9 7 S | 

E s t a b l i s k s e a t o f a a c l e a r a a s t e aaaageaeat 
t e c k a o l o g y i s a a a j o r aaad for f a l l 
d e r e l o p e e e t . o f B e c l e e r amergy. T r e a t a e a t aad 
d i s p o s a l o f a a c l e a r w a s t e s era c o r r e a l 
r e s e a r c h aad aevelopaea?. p r o j e c t s a t sack 
a a t i o a a l L a b o r a t o r i e s a s t b * Loat h l a a o s 
s c i e n t i f i c Laboratory ( t l S L , . Bac lear a a s t e s 
• i t k long a a l f - l i e c s a a f t be i s o l a t e d f r o a 
t h e e n a i r o a e e a t f o r p e r i o d s of t i a e afcich can 
be grasped b a s t on a g e o l o g i c t i a e s c a l e . 
B a c l e a r a a s t e s » i t h s h o r t h a l f - l i » e s s a s t be 
i s o l a t e d f r o a t h e e m i r t a a e a t a r e a taoagk 
t h e i r per iod of i s o l a t i c a i s oa t h e order o f 
a f e e t e a s o f y e a r s . D i s c a s s i o a of proper 
s i t e s e l e c t i o n f o r g e o l c g i c d i s p o s a l 
c o n s i d e r s a n o t h e r the w a s t e s kave long or 
s k o r t k a l f - l i w e z and t k e a c o n s i d e r s tke 
r e l a t i o n o f sack f a c t o r s a s c l i a a t e , rock 
c a e a i s t r y , h y d r o l o g y , aad s t r a c t a r e t o 
c o a t a i a a e n t . The LtSL has eagaged in n a c l e a t 
w a s t e d i s p o s a l s i n c e 1B«) , This e x p e r i e a c e 
f o r a s the f o s s d a t i o n f o r c o n t i n u i n g e f f o r t s 
i s s o l v i n g n a c l e a r a a s t c p r o b l e a s , (Coap la te 
T e x t ) Ihath) 

USTE BhBtGEBEBT; BASTE TBfafBEIT: BUSTS 
OlSPOSil.; STOBtGE, GEOLOGIC; SITE SELECTI0«; 
COJT»I««E»T; GEOLOCI; BTORCLOGI; GEOCDEBISTBT; 
BtSTES, thDIOhCTITE 

Sandia L a b o r a t o r i e s , a l b u g a e r g a e . B!l. 

G e o l o g i c a l C h a r a c t e r i z a t i o n Bepor t , Baste 
I s o l a t i o n P i l o t Plant (»IPf) S i t e , S o u t h e a s t e r n 
Bew Bexic<>. P a g i o n a l Geolcgy . 

S»!iD-7a-1Sg«; G e o l o g i c a l C h a r a c t e r i s a t i o n 
• s p o r t . Bas te I s o l a t i o n P i l o t P lant (BIPP) S i t e , 
Southeas tern Hew n e g f e o , O.v. Powers , « t a l . 
( E d s . ) , f o l . 1 , Ch. 3 , [ p p . J - l - 3 - 1 1 2 ) , «18 
p p . ( 1 9 7 8 , Decesber) 

Th* r e g i o n a l g e o l o g y an 
s o u t h e a s t e r n Bew N e t l c o 
aa jor i n t e r v a l s o f shoo 
e a c h . The p e r i o d froa 
b i l l i o n y e a r s ago i s re 
s e t a s j r p h o M d c o c k s of 
i g n e o u s o r i g i n s , f r o s 
y e a r s a g o , no rock r*co 
• r o s i o n i s a s s o s e d t o h 
p r o c e s s dar ing t h i s t i a 
100 a i l l i o n y e a r s J g o , 
record o f s o s t l v s a r i n * 
i n a b a s i n t h a t becaae 
s h a l l o w e r , About 221 • 
s e r i n e enviro&aant beca 
r e s u l t i n g in d e p o s i t i o n 
• v a p o r i t a s in which i t 
o f r a d i o a c t i v e w a s t e . 

d g e o l o g i c h i s t o r y o f 
aay be d iv ided i a t o 3 

t 0 . S b i l l i o n y a a r s 
aboat 1.S t o 1.0 
cr*sent*d by 
vacioita flMisentery t o 
1.0 t o 0 .S b i l l i o n 
rd was p r e s e r v e d ; 
av* b e e s t h e doa iaant 
e . Pro* about 590 t o 
the r e g i o n shows a 

s e d i a c n t s d e p o s i t e d 
t r o g r t s s i v e l y 
i l l i o n y e a r s ago the 
ae q u i t e r e s t r i c t e d , 
of about aOOO f t of 

i s proposed to d i s p o s e 
the lack of rock 
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<BS3> 

<a«3> c o n . 
record i a neck o f t k e r e g i o a f r o * aboat 100 
a i l l l o a y e a r s t o aboat a a t l l i o a y e a r s aaa 
i a p l i e s tha t o c o s i o a k a s t e e n d o e t e n e t . 
P i e v i a l s a d i a o a t s and c a l i c h e d e v e l o p e d 
a t t k l a t k e l a s t , a B i l l i o n y e a r s s a g g e x t s o a * 
cfcaa9« i a bas« l e v e l b a t c o n s i d e r a b l e 
s t a b i l i t y , l a p o c t a a t s t r Vetera 1 ( t i t a n s 
i a d a d * b a s i s and r a n g e - t y p e f e a l t i a g s o t * 
tkaa 10 a l a a s t of t h e s i t * u < e a s t u a r d 
t i l t i n g e f tke De lavare B a s i n , i a wkicb tka 
s i t * i s l o c a t e d : botk o f t k e s o f e a t u r e s are 
b e l i e v e d t o bo B id -Cenexo ic i a a g o . Tko 
Ccatca l Bas ia P l a t f o c a t o t k o o a s t of tka 
s i t o k a s probably a o t b o o t a c t i * o s i a c o tbc 
P e r e l a a . (>atk | ( IHJ 

P k y s i o g r a p b i c aad g e o l o g i c a a p s , c r o s s s e c t i o s s . 
x t r a t l g r c i h i c c o r r e l a t l o e s , t e c t o n i c and 
s t r e c t o r e c c i t o a r aaps o f tka r e g i o n aro 
i a c l a d o d a t tka cad of t k c c h a p t e r . 

s t r e t l g r a p b i c Uni t T h i c k n e s s 

SP010GT; GEOLOGIC BISTOBT; BrTlSOSPBTC POCKS; 
IGEEOBS BOCKS; SfDIBEETlET BOCKS; B1SI1C. 
STEacTBElL; EtlPOBITES; GEOLOGIC STBOCTOBES; 
f l O H S ; SITE SELEC1I3B; STOIISE. GEOLOGIC; I t P P : 
HELD STODIES; BEBIEBS; Sa lT DEPOSITS; BI?P; 
SITE EVaLDaTlOB 

<«;a> 
S a n i i a L a b o r a t o r i e s , • I b e . q s e t g e e , BB. 

G e o l o g i c a l C h a r a c t e r i s a t i o n r e p o r t . Bas te 
I s o l a t i o n p i l o t p l a n t (BIPP) s i t e . S o u t h e a s t e r n 
law Mexico. S i t e Geology. 

S1BD-78-1596; G e o l o g i c a l C h a r a c t e r i s a t i o n 
• e p o r t . B a s t e l a o l a t i o n P i l o t P lant (BTPP) r i t e , 
S c a t h e a s t e c n Bev B e x i c o , D . I , P o v e r s , e t a l . 
( E d s . ) , P o l . I , Ck. a, (pp . »-1 - a - 9 i » , 616 
V f . ( 1 9 7 8 , Deceaber) 

BIPP s i t e physiography and g e o e o r p h o l o g y 
shoes t h e s i t e t o h a r e bo<n r e l a t i v e l y s t a b l e 
foe the l a s t 500 ,000 year< oc a o r e . The 
• v a p o r i t e s a t tka s i t e ara aboat 3500 f t 
t h i c k , aad i n c l v d e t h e C a a t i l e , s a l a d o , aad 
s u t l e r P o r a a t i o n s f r o a tcp t o b o t t o a . 
Sabsar face s t r s c t a r e s v i t b i n t h e e v a p o r i t e a 
i n c l u d e d e f o r a a t i o n 3 a i north o f tba s i t e 
and p o s s i b l y a l s o 1 a i nor tk . Tko s t r o c t a r e 
3 a i n o t t k I n v o l v e s d e f o r s s t l o " ?f the 
C a s t i l e aad l o s e r S a l a d o ; d r i l l i n g (BIPP 11) 
shove l t k e d e t o n a t i o n t t be apaard bu lg ing 
of s a l t , bat no s e f o r e d l f p l a c e s e n t s , and no 
br ine or aaa m i e n c o a n t t r e d . Tko e t r u c t u r e 
1 a l nortk appears t o be t e a t i e r , and i s of 
concern s e i n l y for d e s l g a of underground 
v o r k l n g s ; I t c o a t l n a o s t o bo i n v e s t i g a t e d , 
w i th in t h e s i t e s t r u c t n r e e o n t o a r s on 
e v a p o r l t e h o r l s c a e shoa a r e a s w i t h a l i g h t 
c l o t u r e ; the range o f p r e c i s i o n o f data f r o * 
Industry s o u r c e s and n a t a t a l v a r i a b i l i t y can 
probably a , - oant tor t h e s e f o a t a r o s thosgh 
s l i g h t d e f o r a a t i o n o r d i s s s l a t i o a c o u l d a l s o 
be i a v o k e d . Bo s a r f i c i a l f a a l t s a r e ksovn a t 
the BIPP s i t e . The p o t e n t i a l r e p o s i t o r y 
zones aro ia t h e Sa lado P c r a a t l o n s t d e p t h s 
of 2730-2630 f t ( r e a o t e handl ing) and 
2176-207S f t ( c o n t a c t h a n d l i n g ) . These beds 
vara c h o s e n on tke combined b a s e s o f p u r i t y , 
d e a t h , t h i c k n e s s , a e t n a l s e p a r a t i o n , and 
depth b e l o v t h e potash t o n e , ( l a t h ) (1KB) 

• a p s U l s a t r a t l n g s i t e topography , l o c a t i o n of 
d r i l l h o l e s , s s r f i c i a l g e o l o g y , and i s o p s c h and 
• t r a c t a t e contour saps o f tka s i t e a r e Included 
• t the end c f the c h a p t e r . I l s o i a c l s d e d are 
• e l e c t e d v e i l l o g s , a g e n e r a l i s e d s i t s 

s t r e t i g r a p h i c s e c t i o n , and a » i t e g e o l o g i c 
c o l o n s . 

s t r a t i g r a p k i c B a i t T h i c k n e s s 

SEOLOCT; SITE SELECTIOB; BIPP; STOBkGB. 
GEOLOGIC; EVaPOEITES: Silt DEPOSITS; GEOLOGIC 
POIBITIOBS; GEOLOGIC STiOClOBES; DEPOKSsTIOB; 
STBVCTTCaL STkBILITT: FTELB STODIES; GEOLOGIC 
STBIT* 

<*55> 
Sandia L a b o r a t o r i e s , a l b a g e e r g e e , B9. 

G e o l o g i c a l Character i z a t i o a B e p o t t . Bas te 
I s o l a t i o n P i l o t p l a n t (VIPF) S i t e , S o a t k e a s t e r a 
Be« B e x i c o . S e i s a o l o g y . 

SnBD-78-1596; G e o l o g i c a l C h a r a c t e r i z a t i o n 
S e p o r t . B a s t e I s o l a t i o n P i l o t P l a n t (BIPP) s i t e . 
S o a t k e a s t e r n Bee B e x i c o , L . B . P o v e r s , e t a l . 
( E d s . ) , B o l . 1 . Ch. 5 . ( p p . 5-1 - 5-">7». 616 
pp. ( H 1 ! , Deceaber) 

B o o - i a s t r a a e a t a l and r e g i o n a l i n s t r a a e n t a l 
s t o d i e s o f ear thquakes [ r i o r t o 1972 i n 
s o e t b e a s t « r n Bev B e x i c o i n d i c a t e t h a t the 
a o s t s i g n i f i c a n t s o o r c e a of e a r t h g a a k e s vere 
t h e C e n t r a l Basin P l a t f c r a r e g i o a near 
K e r a i t , T e x a s , aad the area aboat 200 ka or 
aore v e s t *ad s o a t b v e s t of tke BIPP s i t e (Bio 
Grande B i f t Z o n e ) . The s t r o n g e s t earthquake 
r e p o r t e d t o occur a i t h i a 300 ka vas the 
i n t e n s i t y T i l l (on t h e s o d i f i e d B e r c a l l i 
s c a l e ) e v e n t o f l a g a s t 16, 1931 , a t 
T a l e a t i n e , Texas , a d i s t a n c e o f a p p r o x i n a t e l y 
210 ka . The c l o s e s t sheck (a s of 1972) vas a 
a a g n i t a d e 2 . 9 event on J a l y 2 6 , 1972 , about 
BO ha n o r t h v e s t of t h e s i t e . The record fLoa 
r e g i o n a l s t a d i a s o f e v e n t s v e s t sad s o a t h v e s t 
o f the BIPP s i t e 200 ka or aore i s c o a s i s t e n t 
e i t h t h e r e c o c d of Qaaternary f a u l t i n g in 
t h a t a r e a . I n s t r a a e a t a l s t a d i a s near t h e 
BIPP s i t e s i n c e 197k and near i c e r o i t , Texas , 
s i n c e l a t e 197$ have recorded a d d i t i o n a l 
e v i d e n c e o f s e i s a i c a c t i v i t y f o r the s i t e and 
r e g i o n . The p a t t e r n o b t a i n e d froa near the 
s i t e i s s i a i l a r t o tha t f roa r e g i o n a l 
s t a d i a s ; anottt half of tke l o c a t e d e v e n t s in 
t k e data s e t occur on tka Centra l P l a i n 
P l a t f o r a v b i l e aos t of the r e s t occur t o the 
v e s t anJ s o a t h v e s t of t h e s i t e la t h e Bio 
Grande B i f t Zone. The data a e t a l s o i n c l u d e s 
3 e v e n t s v i t k i n about *0 ka o f the s i t e s i n c e 
1972 . Tvo e v e n t s have been a s s i g n e d 
s a g n i i a d e s of 2 .8 and 3 . 6 ; the t h i r d event 
( i n 1978) has only p r e l i a i n a r y data 
a v a i l a b l e . Data f o r t b t Centra l Basin 
v i s i t o r s f roa the K e r e l t array c o n t i n u e t o 
aho* t h a t l o c a t i o n a s t h e a o s t a c t i v e s e i s a i c 
area v i t h i n 300 ka o f the s i t e ia t e r e s of 
r.ueber o f e v e n t s . The l a r g e s t earthguake 
kaovn t o o c c u r in t k e C e n t r a l Basin P l a t f o r a 
had an e s t i a a t e d a s g n i t u d e l e s s than 3 . 2 5 . 
A c t i v i t y a p p e a r s e q u a l l y l i k e l y t o o c c u r 
aayahere a l o n g the C e n t r a l B a s i s P l a t f o r a 
s t r u c t u r e e i t fcos t p a r t i c u l a r regard t o 
s a a l l - s c a l e s t r u c t u r a l f e a t u r e s secb a s 
p c e - P a r a i a n b a t l e d ( s a l t s . The s p a t i a l and 
temporal c o i n c i d e n c e of t h i s s e i s a l c i t y v i t h 
secondary p e t r o l o a s r e c o v e r y p r o j e c t s s s g g e s t 
• c l o s e r e l a t i o n s h i p , but t h i s has a o t yet 
been s a t i s f a c t o r i l y e s t a b l i s h e d . The lack o f 
knovn Quaternary f a u l t s f roa t k e C e n t r a l 
Basin f l a t f o r e r e g i o n i s s a g - r e s t i v e t k s t 
l a r g e a a g n i t a d e e a r t h q u a k e s a r e not o c c a r i n g 
or have not occurred v i t k i n t k e r e c e n t 
g e o l o g i c p a s t i s t h e s r e s . a n a l y s i s of 
r e g i o n a l aad l o c a l a e i a a l c d a t a i n d i c a t e t h a t 
t k e 1000 year a c c e l e r a t i o n i s l o s s than or 
e g a s l t o 0 . 0 6 g and the 10 ,000 year 
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<a55> COIT. 
e c c e l e r a t i o a l a l e s s t a a a o c e g a a l t o 0 .1 9 
( o r a l l aode la t r i a l . P T o b a k i l l t i e a a t vk ick 
feigner a c c e l e r a t i o a a o c c a t depend e l a o a t 
e x c l e s i a e l y oa t k a a s s e a p t i o B S Bade aboat t k a 
s e i s s i c p o t e n t i a l o f t a a i a a a d l a t a a l t a a c a a . 
( l a t h ) (Last 

B e g i o a a l s e i s a i c i t y a s d s e i s a l c s t a t i o a arcaT 
s a p s , t a b l e e of eaitkejeake d a t e s aaa l o c a t i o a s , 
p l o t s o f a c c a l a c a t i o a p r o b a b i l i t y c a r v e s , aad 
c t k e r l a t a aca prov iead a t tV» eaa. of t a a 
c k a p t a r . 

SFISBOLOGT; H l t M D i n S ; S R I S t U C t l O B ; SITI 
MaiOaTiOB: HOLTS: e x o t o e i c S T I O C T O I I S : 
S O i l T O t l l S ; IIPP; PIxXO STfDRS 

<«S6> 
S e s d i a L a b o r a t o r i e s , l l b a g e e t q a e , I I . 

G e o l o g i c a l C k a r a c t c r i x a t i o s t c p o r t . B a s t e 
I s o l a t i o s P i l o t P i l o t (tIPPI s i t e , s o a t k e a a t e r B 
Baa R e x i c o . Bydrology . 

S I l D - 7 g - i 5 » « ; G e o l o g i c a l C h a r a c t e r i s a t i o n 
Baport , B a s t e I s o l a t l o a P i l o t Plant (BlfP) S i t e . 
S o a t k e e s t e r n f a * B e x i c o , D . v . Povera, a t a l . 
( I d s . ) , f o l . 2 . Co. 6 . (pp. €-1 - < - 6 6 | , 616 
p r . ( 1 9 7 g , Deceeber) 

Tbia c h a p t e r c o a t a i a s a s a a s e s s B e a t of 
• a r f a e a aad groaadvater r a s o a r c a s i a aad 
s a r r o a n d i n g t h e proposed Bipp a i t a aad a 
s t a t a a r e p o r t of c a r r a a t kydro log ic 
i a v e s t i g s t i o e e i a tka l o c a l a i t c a r a a . Tba 
proposad a i t a c o n t a i n s n e i t h e r p a r a a a i a l 
a t r a a a s aor a e r f a c e aa tar iapoBBdaeBt, and 
tka a a t e c bear ing s t r a t a above and ba loa tka 
e v a p o r i t * v e c t i c a do not y i e l d l a r g o 
q a a n t i t i e a o f aatar t o n l l t . a t i t a c l o s a a t 
p o i n t , t k a Pacoi Biver i « II a i a o a t k r a s t o f 
tka a i t a . Bater bear ing i t rata i s tka a i t a 
araa a t s t c a t i g c a p k i c h o r i z o n s above tka 
propoaad r e p o a i t o r y i n c l s d e tke Saata Roaa 
Saadatona and tba Calabra and Bagenta aanbara 
of t k a t e s t i e r l o r a a t i o a . Bydro log lc a a i t a 
ba lov t b a r e p o s i t o r y hor ixona i a c l a d a tka 
B a l l c a a y o e Poraat i ea o f tka M l a a a r a 
n o a n t a i n Groap. Groend aatar v e l o c i t i e s vary 
a i t k p o r o a i t y , hydraul i c c o n d u c t i v i t y , aid 
kaad g r a d i e n t , t a t ar* t r f i c a l l y 0 - 3 f t / d a y 
in t k a Santa t o l a s a n d a t o a a , 0 . 5 f t / d a y la 
tka t e s t i e r P o r a a t i o a , aad 0.0006 t . / d * y In 
tha B a l l Caeyen P o r a a t i o B . s h a l l a a v e i l s i n 
tka araa ara g e n e r a l l y e*«d only f o r va tar lng 
l i v e e t o c k and t y p i c a l l y p r o l a c a nonpotable 
• • t a r a i t k t o t a l a o l a t a e c n c e a t r a t l o n s in 
e x c e s s of 3000 ppa. • • t o t a l p o t a n t i o a a t r i e 
l e v e l s of f i e l d * f roa rocka abova and balov 
tba e v a p o r t i a a at t b a I I P : r l t a ( f r o a th« 
P a s t i e r and B a l l Canton r c t B i t l o n a , 
r e s p e c t i v e l y ) ara c o a p i r a t l e ( a b o s t 2950-3050 
f t abova aaan aaa l a v a l ) . Tba kaad 
d i f f e r e n t i a l batvaaa nppar and l o v a r ani ta 
v a r l o a v j t b i n afcoat 200 f t on t k a periphery 
o f t k a a i t a , tba s i g n and ananl tade o f tba 
d l f f e r a a t i a l depending open p r e c i s e 
g e o g r a p h i c l o c a t i o n . S e n t l * e e s t v e r d t i l t i n g 
o f tka b e l a v a r e Basin kaa a iposod t k a Salado 
r o r e a t l o n t o n a a r - s a c f a c a v n t a r s and r e a i l t a d 
In r e s o v a l of a vedge-shaced aaaa o f ao lnb la 
a a l t a b e t a e e n tha Giiacalece t s c a r p e e a t (30 a i 
dua a a s t c f tha a i t a ) , vkara t k a r a r e n i n s no 
rock a a l t , and • po int a b c a t 3 a i dae va»t of 
tba a i t « can t a r , vhara t h a Salado Poraat ion 
i s i n t a c t . Tha propoaad s i t a l a in an araa 
of t h e 0 e l a « a r * Baain t h a t in f r a a o f 
r a t i o n a l deep d i s s o l u t i o n , but l o c a l i z e d 
a b a l l o * f e a t a r a a i r « p t e a v n t in tba v i c i n i t y . 
I a b a l l o * a a l t d i s a o ' n t i o a tone ( c a l l e d the 

" a r i a * a a n a i t e c l e c c e r s l a ( a s k Braa a t t k a 
c o a t a c t b a t a a a a t k e S a l a d o a a e t a s t i e r 
r o r e s t l a e s . T k l s d i a a o l a t i o a a r e * l a 2-10 a i 
» l * a aa* a p p c o x l a a t e l y 30 a i l o a f . Tke 
b c i a e s f l o e a o a t k a e s t e r l y a t a rate) o f aboat 
0 . 2 f t / t a r e a * diBCaarge l a t a t h e P e c o s B i v a r 
a t l a l a e e l e a * . Tka a v e r a g e r a t a o f t a c t i c a l 
d i a s o l a t i o a i s a s t i a a t e d t o ka 0 . 3 3 - O . S f t 
par 1000 r e a r * , and t k a a v e r s e * l a t e r a l 
d i e a o l e t i o e r a t a has b e e a a s t l a a t a * a s *-B a i 
par a i l l i o a r e a r s . C l i a a t e l a e j i c a l racorda 
s k o s t k a t saaa a a a a a l p r e c i p i t a t i o a a t t k e 
s i t a i s aboat 12 l a / y r . t i d e d by t k a l o a 
r e l a t i v e k e a i d i t y ( t y p i c a l l y 3 6 1 d a r i a f 
d a y l i a k t k o a r s ) aad k i e > aaaa a a a a a l 
t e a p e r a t a r a (61 P ) . Boat of t k e p r e c i p i t a t i o a 
r a t a x a s t o t k a ateoapttera v i a e v a p o r a t i o e aad 
t t a a s p i r a t i o a . l a a o f f i s t y p i c a l l y 0 . ' - 0 . 2 
i a a a a a a l l y . (katkl ( U t j 

• y d r o l o o i c aapa and c r o s s - s e c t i o a s , s a i l 
l o c a t i o a a a p s , aad p r e c i p i t a t i o a aad s a i l 
r e c o r d s a r e i a c l a d e d a t t k e ead o f t k e c k a p t a r . 

• y d r a a l i c T e l o c i t y ; ( y d r a a l i c Bead; Baas 
r r e c i p i t a t i o a 

BTOtOlOGT; 100IPIBS: BTDIIOLIC t l t O C R T ; 
BIDBtOlIC I I 1 D ; B1SIBS, STrOCTIBIL; xTIPOBtnS; 
S a l t DEPOSITS: IIOSIOI: D I S S O U T I O B : B t l l l S ; 
BTDBin iC not; PIBCIPXTBTIOI, alTEOIOLOSIClL; 
SOBIOITT; T U r U k T O U ; ITklOBkTIOI; 
(BuspumoB; lovorr; BZPP: SITB SIIXCTIOB; 
SITt ITaUMTIOB 

<a57> 
S c i e n c e i p p l i c a t i o a s , l a c . Oak B i d a e , TB; Daaes 
aad Boore , B k i t e P l a i n * , B1; Pacsoaa 
B r i a c k e c k o f f Oaade and D o a q l a s , I n c . , Be* York, 
«T. 

C o a t r i b a t i o a t o Draft Gener ic t B v i r o B s e a t a l 
l a pac t s t a t e a e s t 00 C o e a e r c i a l B a s t e B a u o e a a a t : 
B a d i o a c t i v e B a a t e I s o l a t i o n i a G e o l o g i c 
f o r a a t i o B S . 

r /OPT/T»-«»; »37 p p . ( 1 9 7 8 , » p r i l ) 

Tke repor t c o n c a a t r a t e a on deep g e o l o g i c 
i a o l a t i o a o f a a s t a a i n bedded s a l t , g r a n i t e , 
s k a l a and b a s a l t * i t k e a p k a s l s oa a a s t a a f r o a 
t k r e e f a a l c y c l e s : r eproceas i sa : * a s t e » froa 
a r a a i a a asu p l a t o n i a s r t c y c l i n g , c e p c o c e s x i n g 
a a s t e s f r o a a r a n i s a - o a l y r e c y c l i n g , asd apant 
s a r a p r o c e s s e d f o a l a i t k s o r e c y c l i n g . Tke 
a a a l y s a s p r e s e n t e d ara based oa p r e c o a c a p t a a l 
r e p o s i t o r y d e s i g n s , aad ara b e i n g s a b s i t t e d 
f o r i n p a t t o t k e "Draft Gener ic Environmental 
I a g a e t S t a t a a a a t on C o a e e r c i e l B a e t e 
R a i a r e a e a t 1 ' be ing prepared for t b * Departaaat 
o f f n e r g y . Tb* backgroaad of g e o l o g i c 
i a o l a t i o a o f r a d i o a c t i v e a a a t a s and a 
h i s t o r i c a l r e v i e * o f a t o r a g a p r o g r e s s are 
g i v e n . D i s c a s s e d l a d e t a i l a c e : s e l e c t i o n , 
d e s c r i p t i o n and g e o l o g i c c o n a i d e r a t i o a s of 
s i t e s ; d e a c r i p t l o n a of g a o l o n i c f o r a a t l o n s ; 
a n a t e s and packaging; s s r f a c e f a c i l i t i e s ; 
a i n i n g o p e r a t i o n s ; s a f e t y ; e f f l a e n t s ; 
d e c o r o i s e i o a i n g ; and g e c l o g i c a l a l t e r a a t l v a 
a c t i i a s . Baaeroas r e f e r e n c e s , t a b l e s , and 
f i g a r e s are i a c l e d a d . (C»J1 

• a s e r o o s a r t i s t coneapt iona aad t e c h n i c a l 
d r a a i n g s o f t h e v a r i o a s deep s t o r a g e f a c i l i t i e s 
are i n c l u d e d . Tabalar da ta a l s o p r e v e n t e d . 

»tC0«K5"0»TIO«S; S I L E StLXCTIOV, VBSTt STOBkGC; 
( » S T f S , »»DI0»CTIVI: BBP0SIT0BI; JILT OOBtS; 
DISPOSAL SITE; DZSIGR; SITI fTllOITTOB; ST0BIGB, 
(.WlOr.IC; BISTB BIRk^IBCIT; RII»I0 IRILTStS; 
ICPR0CESSIB6; COBTlIBBBBT; RIBIIS; 
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• IOLCKI. RTDtOUGt »»0 SITE US03ICES 

<eS1> CIMT. 
CcCMSISSIOir. l« : C R U t R S ; STkBBkkDS. FEDEI1I.: 
jtrrt rstts; n t ieni- irn truer STSTERESTS: 
TCHTOKHC 

<es«> 
S c i a a c * I p p l i e s t i o a s . t s c . Cat B i d * * , T»; D*a*i 
aad S o o t * , s k i t * P l a i a s , I T ; P a r s o a s 
S r i » c k * c k o f f a* ad* aad D o a o l a s , l a c , a * . T o r t . 
•r. 
s e l e c t i o n ana D e s c c i p t i o * o f e « a * r i c l e p c s i t o t y 
S i t e s . 

T / O n / T S - * * ; C o a t r l b e t l o a t o Draft Gener ic 
E a t i r o n a e a t a l I a p a c t S t * t * a * a t on c e a a e r c i i l 
Bas te S a n a g e a e a t : I t a d i o a c t i * * l a s t * Z s o l i t l o a 
i a G e o l o g i c F o c s a t i o B S , Ck. i . Ipp. 2 -1 - i - ' " 3 ) , 
»57 p p . ( 1 « 7 t , » p r i l > 

T i l * c k a p t a r d e a l * * i t k tka g e n e r a l g e o l o g i c 
c o n s i d e r a t i o n * r e l a t e d t o a a i t * s e l e c t i e a 
and d * s c c i b * s r c a t e g o r i e s o f p o t a a t i a l 
g e o l o g i c f o c s a t i o a s a s a a l t d e p o s i t s , 
c r y s t a l l i n e c o c k s , a r g l l l a c e o a s r o c k s , 
v o l c a n i c c o c k , ead c a r b o a s t * c o c k s , soaa o f 
tka l o c a t i o n s aad g e o l o g i c s e t t i n g * f o r t k c s a 
rock t y p e s a c a d e s c r i b e d , r o s e o f t k * 
g e o l o g i c a a d i a a r s c o a s i d t r e d f o e 
p r * c o a c « ( t * a l d e s i g n s t a d i a s : bedded s a l t , 
g r a t i t i e c o c k s , a r g i l . a c c e s s t o c k s , aod f lood 
B a s a l t , c e a e r l c s i t * c o a d i t i o a s , sack a s 
s t c n t l o x a p k y , k y d r o g e o l o g j , l a - s i t * cock 
s t c a s s a s , k o s t cock p r o p e r t i e s , aad 
e n r i r n n e e a t a l e t t t c t s , a r c d i s c a s s e d . (C(T| 

Ssny t a b l e s , a s p s , t e c k n i c a l d r a a l s g s , 
( t c e t i g r e p k i c s k e r t s , aad r e f e r e n c e s ara 
i a c l a d a d . 

itcodmskTiois; SITE SELECTIOI; «ISTE STOPUGE; 
i lSTXS, UDIOtCTITI: tEPOSITCtT; SklT DEPOSITS; 
STO»»5I. stoiocic; MSTE IUS»CI»E»T; pocr 
•EClkl lCS; S H E S S : StOP8tSlC»l SOITETS: GEOWSt; 
CKJIOGIC STIBCTOsES; 8»S»LTJ; StOLOCIC STIkTl; 
CHUTES; C 1 U S ; S U t E S ; IIIISTOVES 

<»S9> 
S e l t k , B . J . 

B i s s o l a t l o a of I taasas t s a p o r i t e a - Tka 
l a d l o a c t i x e f a s t * D i s p o s a l Pxoblea . 

raactk knneel o a i e e t s l c y of 
• i s * e * r i / > o l l a - 8 i s * o * r l Dapactaas t o f l a t e r a l 
t a s o a c c * * C c a f a c a a c * oa t n e r g y , J . O . Rorgas 
t » d . } . P r o c e e d i n g * of a Conference , l o l l a , n o , 
October I I - U , 1*77, TOl. » . |pp . 8 5 - * 1 | . 11*771 

Tka a a s t a c n t a o - t f c i r d * o f Kansas i s s a d e r l a l a 
by g a n t l y d i p p i n g * T a p o c i t * - b e a r i a g c o c k s o f 
P e r s i a * a g e . f k o a o s t e x t e n s i v e s a l t s u i t i s 
t k a l a t c h i a s o * a a l t i a tka t e l l i n g t o n 
for e a t i o n . Hboae t k * P a t s l a s e a a p o r l t e s aca 
Freskaatar a q a l i a r s y l e l d l s g a s te s - f o r 
j o a e s t l c , i a d a s t r i a l , aad a g r i e a l t a r a l t e a r s , 
i r r i g a t i o n b e i n g t k a najor a s s o f a a t a x !.a 
tk* a s s t a t a c o a a t l * * , l a t a c s i a aoat o f t k * 
P e r s i a n aad l o « * c s t r a t a ar* k i g b l y 
• l a e c s l l i e d a i d o f H a l t e d a s * . <J»der tka 
Paralaa e f a p o r i t m s c * tfca p a t r o l * * * 
p r o d s c t i o a l o o a a ak lek a c c e s a t f o e tka It.i 
e i i l l o a t a r r « l * o f crnde o i l and o*«c »«» 
B i l l i o n Rcr o f a a t a r a l gas ptodgced in 1»71. 
C o a s l d e r i t l o a o f t k * P e r s i a n s a l t d a p o s l t s 
toe r a d i a a c t i T * a a s t a d i s p o s a l s i t e s d a t c a 
f r a s i a $ f , t j o o a , Kaasas »«* a a l a c t a d a* < • 

<as?> 

o r p a r i s a a t a l c a p o s i t o r y . Tka s i t * • « 
abaadoaod, koaarar . bacaasa o f a a « x p l a i o e d 
l o s s a s o f a a t a r in tk* n p o s i t o r y acaa bp a 
l o c a l s a l t a x t c a c t i a o coapaap aad a l o a 9 
cacord o f o i l s a i l d r i l l ! * * c l o s * t o t k * 
s i t * . Tk* I.ya*s « x p » r i a * a t focasad a t t o a t i o a 
o a t k c p r o b l a a of a a a p o r i t a d i s s o l a t i o * . 
D * t * c i o c a t * d c a s i a a s or b a c a k o l a s a o t 
a d * ^ « a t * l j p lagoa* a l i o * « a t * r f r o * abov* t o 
• a t * c tka s a l t a a i t s aad s a t *p o«« 
kparodyaaaic s p s t a a s ak ick a d a v r s v l f a f f * c t 
t k * 3ro«ad*at«c s a p p l p . P*tco l*aa d c i l l i a g 
i s aot t b * o a l p a*ans o f a c c « s s t o t a * s a l t . 
Otkars p r a s a s t i a C a a s a i i a d a d * s a l t 
s o l s t i o * e x t r a c t i o n a i a i a g asd a a t a r a l 
f a c t o r s sack a s f a a l t s . Baay ar^as a c * 
a i a i a q t k c * r o a s d « a t « c ; o a e c p a a p a a * o f f c « s k 
« a t « x can a l i o * l o a * r , d*aa*r v a t c r t o S O T * 
apsard «k*n k p d r a i l i c c c a a a a i c a t i o a i s 
p r o a i d a d . Tk*r* i s d i s a a r a a a a a t oa t k c 
• i t a a t o f s a l t d i s s o l a t i o a , aad a o c * r * s * a c c k 
i s a«ad*d t o d c t a r a i a * akick c o a b i a a t i o n * o f 
p o s s i b l e a a c b a s i s a s a c * r c s p o n s i b l a . a i t k 
c*9*rd t o r a d i o a c t i m a a a t * s t o r a g * i a s a l t , 
x k o i . - t a r a « f f * c t s , a a i a l y t k o a * o f t k « c a a l 
• r p a a s i o a o f s t c a t i a r a p k i c s a l t s abor* aad 
b a l o * t b * s a l t bad* aad p o s s i b l e chaaoax i a 
t k c k f d e o d p a a a i c s of tfca a r * a , a c * of 
a u s t i o s a b l * s a f e t y i a t « s a s . e r o a a d s a t a r 
l a a c k i a g i s a p o s s . ' o i l i t T i » s k o r t o s o l o o i c 
t i a * ***a i a aa o r i g i n * 11 j v a t a r t t g k t s a l t 
bad *sed f o r d i s p o s a l , fkaa pas t mi p c a s a a t 
s a l t c x t r a c t i o a aad p a t r o l * * * * x p l o r i t i o a and 
p c o d a c t i o a i a Kansas a c * add*d t o t k * 
a a c a c t a i a t i a a o f t k a c a a l a f f e c t * t b e p r o b l a s 
i s cospoandad . Tka p c o t l * * o f « * * p o r i t > 
d i s s o l a t i o n kas a l s o bacoaa s i q a i f i c a n t 
r a c a n t l y i a « * s t * c a Kansas a i t b t k * 
c * c o g n i t i o a of gcoandva t « c d * p l * t i o B . T k i s 
k a s c a s a l t a d in c ' . a s s a s s s a a t of s t a t e « a t « r 
p lann ing and p o l i c i e s . (*otk | ( l t » 

SITE SELECT™*: E71POIITES; S U 7 OCTOSITS; 
SaODIC PlTEt; 1LSTE DISPOStL; IkSTE STOtt lE; 
PASTE S»k«EREIT; STOXtSE, SKOLOSIC; iltOKOLOGT; 
SEOLOCT; (Ol tBOttS; »ILIS: kQHIPEtS; 
DlSSOLOTIoa; S H I E S ; POUDTIOR, I I T t l ; PETIEaS: 
IIZIIIS; IkTEl T»SL»; RTDIOtTIMICS; TIKHlit 
PTOPEtTIES; »»STIS, EknlOkCTItE; IIPOSITOPT 

<W0> 
S * i t k . C . « . , i t . , l o a l a l a a a S t a t * O n l « « T » i t y , 
SatOB l o a a a , 1 1 . 

o a o k y d c o l o g i c s t a d i a s of <ialf Coast I n t a r l o c 
S a l t Do***. 

COIT-770MJ; T/OWT/SM-77/1«!,J7; S a l t 
M s s o l a t i O B , Proc**diag* o f t b * l a t l o a a l f a s t * 
T » r * l n a l s t o c a g * progcaa • • « ! • • n a a t i o g , i a s t i n , 
TX, t a r c k 2 » - W , 1»77, (15 p p . » , J8 pp. (1*77 , 
l a c c k ) 

f a s a l t s i c * pcasantad on t» i i T a s t i g a t i o a on 
g r o a s d a a t a r s a l i n i t y aroaad s a l r doaas l a 
n o r t k « a s t Taxa* s a l t d o t * b a s i n . Tor a s a l t 
do** t o k* *s*d a* s t o t a s a f o r k i a a - l * * * l 
a a s t a i t a a s t b * f c * « o i n e a r l y f r * a o f 
aroandwst sr d i s c o V a t i o a for a per iod o f 
1^0 ,000 y s a r s , i l s o t k * s a l t do** e a s t h* aa 
t « c t o « i c a l l f s t a b l e a s t o s s l b l a . Dose* 
c o n s i d e r e d ia t h i s s t u d y aar* i t e a a , l o a a t 
s y l r a n , f k i t a k o a s e , l a l l a r d , I t o o k s , Kaaehl , 
s a d P a l e s t i n * o i o n g a i t b araad S a i l s * aad 
H a l n a S T i l l e . Tk* l o c e a * saads o f t h e l i l e o x 
Scoap bar* a p o t e n t i a l k r d r o l o g i e e o u e e t l o n 
* i t k s i l t doeea and a r * l i k e l y t o c o n t a i n 
s a l i n e g r o a a d n a t a t p l a s a s . Tk* g*»*r» l 
d i r e c t i o n o f a r a * a d * a t * t aoraaeat i n t b * 
s a i d * i s s o u t k a a s t t a w d . f s s e a t k t k * l i l c o i 
s r o a p , tk* «14»ay c l a y s f o r * an i i p o r t a a t 



<««0> 

TIOLOeT. STDIOIOCT »>D S R E IISOOSCK 

<««e> CO»T. 
eeal terd . The ttdeay c lays l i e aacoatereaBly 
oa tke Cntaccoas s y s t e s at a depth of stoat 
5000 f t . Th* fcodtia* sands ara feasd la 
th i s sysxea bat at peasant do aot s i o * aay 
sa l t d iase l e t io* . a s a l t d i s s o l a t l o * tat* 
ees calculated fcoa paraseters derived ftoa 
taa stady af e l e c t r i c lo««. ra t taa Ballard 
Doaa taa tkicksess reaovef i s 75 ft/250.900 
years: l e i s e s v i U e Doaw, CO ft /250,000 yrs; 
Staaa Doaa, SO ft/250,000 yrs: aed thitekoes* 
Dose, 20 ft/2SO.0OO era. Tho Palest ine abac 
i s i se la ted fcoa th* ni lccx scads by tka 
apllfted aat treacated Bldviy clay aaa deeper 
cretaceoes s ed leee t s . Blefcest s a l i a i t i a s 
aaac tka doaa raai froa WOO t o 3000 ppa aaa 
tkis s seees t s tkat fresh vet er i s ratckatoed to 
tka o i l coz at *-he ostcrop areas arosad fee 
soae. klea* aitk othac indications t k i s don* 
i s soasiscrcd t o b* re la t ive ly s tab le 
kydrolofically. Tka Ballet* doaa kas a 
sal iaa plaaa erased i t i a tk* Oilcos sands. 
Tka or io ia of tka plea* i> a t a s a l t of aetaal 
so lat ioa of s a l t by satasrs of tka f i l c o i or 
Tactical floe of deeper s a i l s * aatat ap tka 
flasks of tka aaa* into tW t i l c o x saads. I t 
i s est ieated that ">5 f t / 2 !0 ,000 years sa l t i s 
reaoead froa th* doe*. Tkis voaU sake -Jk* 
torn aastsbla kydroloalcallv. (»D?J 

•cairns, c o r n m : CORTIIUIST TBIRSPORT; 
OISPOSU SITE; SI IT 0OB.E5; CEO LOGIC EOBBITIOIS; 
ICSCIRt, ElECTEIC; HTDBOLOST: DtSSOlsTIOE; 
CUTS; CtOOBD l l l t l ; FIRCRBTtlC SOiriCE; S»SPS: 
• •STE OISPOSU.; FlttD STUD IIS 

<»«1> 
Salth, C . 6 . , J r . , » . l . Barlon, ft. Roda, J.D. 
•artiaez, J.E. >o*ik, ana » . 1. Tkoas, Loalsiaae 
Stata Sa i -ers l ty , Inntltot* for Environmental 
stadias, Bates toeg*, U . 

Gcosydrology. 

T/o>I/SOB-*112/37; la Investigation of th* 
Otl l i ty of Galf coast Salt Dcaas for tka St o n 9* 
or Disposal of ladioactiv* R u l e s , (pp. 95-2101, 
115 pp.(1*77, Saptaabar 30) 

caohydroloalc s tadias added ae* data for tk* 
too s i t a s in tka oortk l o e i s l s n s Salt Doaa 
Basis: techeri* tad teybsra's doaas. 
Electric loas froa Tackari* doaa iadicat* a 
sabsidanc* stractsra e i l s t * ov*r tka center 
of tk* doaa. Ippareatly tba cassa of 
sabsidaae* • • • extensive i a l t d i s so la t ioa at 
tka top of tka doaa daring deposition of tke 
top of tke doa* dtrlao deposit ion of tk* Can* 
River roraatioa, "kick saz toand at aore tkaa 
300 ft belov tba sarfaca. TkU finding at7 
isdieat* tka rat* of s a l t dissolution for tk* 
n» a l l l i o a year* aed th* n s a l t l n a cap rock 
foraatlon dating tk* sea* t i a e , Kt*r ia tk* 
caprock and u a r tk* s a l t i s sa l ine and eater 
la tka Rllcer sands sarroendlna tba doae i s 
fr*sk to Mi lne . Tk* sosres of a ( a l i n e 
plaaa ia tba i l l c o i a s s i far kes been 
saofastad. Orl l l l sa at Rsybara's dose 
indieatas ae sa l t d l s s o l s t i o * sad apparent 1/ 
no sal iaa eater • l i s t s i s tba El lcoz sqs i far . 
Tssts to deteralae th* sa l ine asoaal l** la 
tha gcoend aater aroasd ftississispl s a l t 
doaaa eat aitk aaall ssceass d«* to pascity 
of data on Rlssisslppl doses. V i s i t s to 
vsrioas sa l t al»e» oa tko Onlf Coast 
indicated soaa ear* dry and *o*« ear* eat. 
Contrasting kydroloolc conditions of tk* 
alsea and possible ra ls t ieasklps btieeen nine 
dryness (or eetaess) and sal t doee-nine 
eonfiearntion at* present<d. raataras that 
dssatfa sore stsdy i sc ladt o i l , gas and aater 

seeps , areas of lace* c r y s t a l s , sad 
n c z y s t a l l i x a M o a sad b l o a - e a u dart no sa l t 
a ia iaq . Petcoacapkic etaaiaatioa s f s a l t aad 
cacrock foe too doses reeeal ao coasistent 
trends ia anhydrite coacaetratioa aaar th* 
salt/caacock ia terfac* . tahadral sakysr." 
crys ta l s coacoatrat* sad a l i a s aloaa sa l ' 
crys ta l boeadaries. B e n cork i s 
anticipated. CWTI (csri 

Cktptar i s s e l l i l l e s t r o t e d by ccoss -sect ioss 
aad stractaxal aaps. appendices coaLaia aore 
data. 

IQOIFEtS; CU IOCS; CCOIOCT; CSO0ID alTst; 
OORtBIIkTIOl; STBSOtOGT; tOCCtSC, tLKTIlC; 
BTIES; SALT DORTS: D:SSOL«T10*; k»Ts«ITE: 
UTEI; l i n U l K I i FIELD STtOIES 

<«*2> 
Sao*. I . I . , II? s*s*.rck l a s t i t a t e . ck icseo , tL. 

Srontk aad Shape of s a l t Canity—Coapster sodal 
and Calibratioa fcoa Detroit Mis* Czpsciaast. 

COir-770303; I/OSI/510-77/H517; Salt 
Dissolution, Proceedings of the lat ioaal saste 
Tecainal s tore ]* frofras lae ioe Seetiag, t s s t i a , 
TX, harck j o - j o , i«TT, | 1 p . | , 30 pp. U»77. 
Urcb) 

k aatkeaatical aodel eaa deealoped to 
s i a a l s t e the process of s a l t d iasolat ios 
• i t h i s a can i ty . Th* aodel e i l l pradict tk* 
s i z e aad sbap* of th* cavity oear a period of 
s*v*rsl decades, part ics lar ly eith a s l o e 
feed rate, (o ik f loe «*sat ioss aloao eitb 
several *apirical **aatioas ekaracterizisf 
bosndary f loe at the s a i l ac* eaployed. for 
cal ibrat ioa Detroit Hint data eas dona 
systematically by tk* a i t bod of nonlinear 
regression. Th* bria* coacaatratioas eat* 
e i t b i s 10*. of those aasaarad aad the f ina l 
cavi ty s i z e sad snap* sas e i th i* K of th* 
sensared. k prediction eas don* asin* a feed 
rat* of 1 <al/hr aad 1 aal/day oe*r a period 
of 10,000 y**cs. Tk* r a s s l t s shoe tke cavity 
9roes to a e ide- f lar iaa sksp* aad tkat 
s laa i f l eas t oxostlv oecsrs at tk* top layer. 
Tke prediction i s believed to be basical ly 
correct . (>Df| 

DISSOlOTtOI; CkTITIES; COHfOTtt PtOSMRS; 
»00tLS, 1»TBES»TIC»L; TOOkTIORS; IOn»ICtL 
IfTHODS; StLT DEPOSITS; TRIOdTICii ST0DIES 

<»63> 
Soassr l icr , T. , Cossissariat * l'Eaerale 
•to*lane. Erase*. 

Inuract ioa S*t***n Procassiaa Rathod and 
ladioactie* baste f s c l a l S i t e . 

Transactions of th* nsecicaa Rselear Society 
20:««t-a92; C0ir-750«1I; Raclaar Energy 
netsr i ty , Procesdiaas of the 1st Eareposn 
i t e l u r Socletr Conference, pari*, rcasce, tpr i l 
21-25, 1975. tsropaas lac lent society and 
•••r ican (sc l sac Society, (pp. 6» 1-692). (1075) 

Effective burial of radsast* shovld consider 
the interaction beteeen tk* procaasina 
aatkods and burial s i t * , i s i t * say be 
chosen eifb tbe prsees* in slnd or the 
reverse, general ly, leaching rat* i s th* 
cri terion used to deter al t* th* i i i t a b l U t r 
o! processing satbod and bari*l s i t a 
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stoLoci, 11*101061 i n sm inimcn 

<•«!> CMt. 
coe*itioee. lee-Beer, t h * M o i c t l eata 
«eri*e* free leachiaa; testa east b* ase* oely 
as esiaes becess* a* la ta eslst am laachiaf 
rates Car las* t i e * perioes (resleeac* tiaa 
far th * aaete l a th* f roa i * ) . la aeaeeete 
coataiavr alto a 'actor o» safety aa* »111 
taa* to laaar the laacaiaa rata. l l ao . I f 
retrieval of aaatae is sesir** taa caataiaar 
akaaU facl l i tata r*co»*rj of th* «a*stes ftoa 
stone;*. Far aaar serfac* laa* storage 
either the feeloclc aatar* af the s a i l {clay 
or shale) or eeoarapalc Iccatie* 
Csaal-toaart) * i l l prosM* taa r t « j i n 4 
reteatiea of taa ra least* . Ooaple* sith a 
loa leecbia* rat* of t k * r*«saste. aMlttoaal 
eaaraatoes of safety axa> «*aar** *b*a 
ceasUarlBf escepUaaal ssather csaaltleas, 
aaoUtaf ceatiaaeae sapaxtlslea, as* takia* 
iato accent ssall aaiaals as* 
Bicraorfaaisas. Moo * * * l * * i c storage ia *ry 
bate n e k or salt * **s aot reaelre the 
material to has* a loa leach ra t * , l o a a m , 
a problea Bay occar otoc loaf perio** of tiaa 
ahaa the alto sight be forfotta*. special 
haatliag far aaataa to b* barie* i a * * t tea* 
geologic strsctarea sack aa day is aat 
reeeir**, as loa* as tk* tscaetioa aatar is 
s t r i e t l f stagaaBt at taa a i t * . Stars** ia 
a i i * t koto a i U ragalre t l a t tk * raeeaate ka 
process** so i t has s loo loaek ra t * , aeace, 
tk* aai* safety factor is tko barial a i t * t»4 
• aaceatary factor i s tk* l*ack ra t * . 

H K t l ; CUTS; COitlXHtS; C C R U I H R ; BXSfOSH 
SRt; CtOLOCT; IasOSIlttttXOI; IttCtXIC; SIM 
•IfOSITS; «ISTt •IStOSIX; l lS t lS , MMOtCTXTt: 
t i n t ; MSTt T I I I T B R ; SIT* SIUCTXOI; 
fiTitoiatrr 

Sfitsya, T.X., aa« ».». Belabors, Xastitete of 
tkysical Cbeeistry, kca*eay cf Sclesces of taa 
OJSI, IOSCO*, (SSI. 

I I * Scimti f ic lasis for, as* Irperieace l l t k , 
O»*ergroe** storag* of Ligei* ta*loactive last** 
i% tk* ISSI. 

COST-7*1121; Sciestlflc basis for fscloar last* 
Maageeeat, Seine* latorlylaa; Mioact iva larta 
Maageamt, fo l . 1 , e.t. IcCsrtby ( U . | , at a l . , 
froceediags of a Syapoeiea, Sostoa, I s , lOBaaber 
2t-D*ce*b*r 1, 1*7*. Moss* I re** , la* Tort, I I , 
ftp. 237-2M), M2 pa. (1*7*1 

Tkia paper is a sasaary of csaplete* 
laBastlgetloas describe* is tk* favors l ist** 
ia tka referesc* aactioa, is afclck aspocts of 
storage of l l ga l * ral loaetir* ssstas is tk* 
OSSt «*ra serif 1*4 la «ct«al aassrgrosa* 
atorag* iastallatloas. tk* aastas, froa 
rosaarch castor* as* laaastry, ha»e booa 
tlspose* of ia**rgroaa* fer 20 to 25 yaara 
• i tk a serface area cosaitt** to (rose* 
iastallatioa* of oely 0.2 to 0,3 *«. ks. 
factors to coaeioer is preslctisg tko 
ssitaki l i ty of a psrticalar ssst* for a 
geological kost seal** *acl*4*i regioaal 
kysre*yeaiics, <i7*ctioa as* spoo* of 
aco**4«st*f, boat rock strsctsra • • * 
cosaositloa, aa* asssibl* ckaaaaa <a* to kost 
coct/itsta litsractioss sack » j ck**lc«l 
rsactioas, tUsolstles scocoaa**), or 
foraatio* ef procialtato* tkt t »o«l« altor 
tk* * f f * « U * * porosity ef t u cock or tko 
eospositioi of ssstos. Sea* favorable 
ektraetacistles of a kost re-* seal* be a 
loestioo at <*ptk, *b*r« eiter esekansa is 
s le* , vltfc lo* foraaability f tratr abo** sa* 
bole*, coooriia a laros t«rf l t?ry, as* *ltk 

saff idast aorptioa as* f l l t r a t i o * 
capacltla*. t k * pkysical aa* cbaaical 
prosortlas ralate* ts **atamck/«ro«SC*at*r 
caapatlbUity ax* Isaac taat ia cfcoosiaa a 
s i t * or <» pco-tsaetaa*t *C sast**, skoal* b* 
kosofoalc** as* ia a pa raa«* of 5 to », «*« 
ceapeiKBts tkst oeal* precia4tat* skoal* b* 
aatracta* or s t a b l l K * * . k a*tbo< of 
tetorBiaiaf eoapatlkll itr of *ast*s sltk 
•aters aa* eacb otkac, kasa* *a 
potest losatrlc t i t r a t i o n aa* aapbalasatric 
aaalysls, sas aveka* eat . rr** ict ioas of 
bakSTlor of taat* cospoaeBtas aalarfraea* 
laosl** tk* processes of sorptloa |*kicb caa 
be iaflaesce* by loaizief raJ i t t io* as* U i 
presesce ef actsx or electrolytasl, 
*estractiot, faraatios cf c**ptex*s. 
ky*r*lysis laecelorat** by t*sper*tar* 
lacreases, aa* skicb laata to tk* foteaties 
ef cryatal l is* precipitates tkat preeeat 
trsasCsr of ssste lees to a sol i * prase), as* 
caealcel isteractioss. Teeaaratar* as* 
presaac* play Isaottaat teleai is t-basa 
proraaaas. Tk* specific accaaalatlea of 
ra*ioaecli*es l a tk* escloeic poroaa aa*l*s, 
as* aa their retcatioa eariaej areclpitat* 
forsatios. I f aack processes eocar at kieh 
taspecatares as* pcassaras, tkas tee 
ptiaclBe.1 eecbsalsa fee accasslaxln* of 
raeloaacUeoa i s aocptlca oa recks. Tke 
aathossloty far pce*ictfo* of sorptiaa aa* 
aifratioa beksvior ef ca*loaacU«as, for 
eralaatloa of tea east f ield la the strata* 
as* tor ra«iolysl8 processes aa* their 
iaaeeace oa the storage ef I l e a l * Bastes ia 
feolofic strata sas coafiraa* is the sts*i*a 
liacaaa**. Systass for east* coatrol la 
strata ka»« b**a **** lore<, aa* . i t has bees 
leaoastrate* that saf* stors«* of raUoective 
tastes caa be broaakt ako*t. (iatb) (BC*) 

table 1 alias sorptloa capacities of rocks la 
c l / i * of rock (Sdslstoaex, llaastoae, alaerites, 
stal aa* clay) ** a fesctios of selatioa 
coeposi'ioa. tkece are 2 eMl t io ia l tables 
sboaisa ky*rolysis *ata, as* taer* i s oas f i fare 
skotiae lacraasa la aarlaaa teaperatere la a 
etratea collcctiaf aastes. 

nsTi Bisrosti; nst* stossei; aistts, 
MBIOlCTITiri lStlS, ItOOIt; StOMSC, eWMCIC; 
SOSt 10CIS; IkStt-IOCK IfTtllCTZOIS; SISTCS, 
coiancui; I I S T I MOCSSSIM; ustr tantitsT; 
cin icn rwrrtTjrs; rnsrcu nornnts; 
ctoioet; MCKS; csotoeic ram; sit« stucrxoi: 
sovrxoi; mssfK trrtcts; t n r m t v t t ; 
MKltXW trftCtS; IIDIOLTSIS; •TltOOTIllICS; 
COaflnCS; IMTOICtTVt OSCIt; SKIT n u t ; 
ItaiOISClIBtS 

<U5> 
Stailsy, • . « , , as* D. I . laslaaek, laterstats 
tlsctrosics Corporstios, tsviroasoatal 
tnaineeriae Pivislos, keeksie, C». 

1 Uklloaraeby • * Ocosa last * Msoasal. 

IfC-«»«0CO*1f[ I I I pp. ( i n * , **pt*ak*T) 

tkia klblioaraabr *a* ptef«re4 fee the Mf»» 
Office of later *r sjt%% optratloas, to assist 
i * tke eevelopaeat of c t i t e r U f»r tba 
csatrel of sea Usposal af tastes. I t l i s t * 
recast Mblicatioa* is the area* of foaeral 
ocoaa llspesal, aos-teist seers* eeaaale 
disposal of ra*loecti«e Bastes 01 
doeiaests), s i * a t - * * * isclsaratios. ssr* 
tkas »00 Seeaaaats ar* U * t * 1 , a i l 02 of tkea 
*r* abstract**, t i t l es eaaesriiia 
rasloaetl** vast* lispeaal iaslalo* ia the 
•Motats* abstracts i ret I farray of tb* 
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<MS> coat. 
I t n l l M Xalaads M l M c t b « taste sispaaal 
Sit* tec tbe l .S . n t i t O H i t t l ftmcUoa 
seeacy, eed M I O K U K l a t t UssBsal 
activit ies l a t to T ida l * . ! ol t b * Tarilloe 
Xalasda, fee tke » . * . l i r l r o M M U l 
fretactiea aeeacT. » l i s t at I t a t U U n (or 
ceeaaterised u c w i i M is lacladed. |Um 

iiauocaiMiss; sn nsnsti; buns, 
iiMoicrxn: «»str , raiiwacnts; 
n a m i n N ; vatjaa sitt: n n nstosu 

<*M> 
Staakasasea, o . , set I . (xtasBlstoc) •srpky, 
I M t i l n t n l M u t t r t a i , Stockbola, XBases. 

Befocaatlea aC a xoisted Back Baca. 

0SsVtx-«SC7t 05 pa.; BS-TI -2*: ST pp.f1*77. 
Septa eber 20) 

Staple akeer la a caaaaa tactaalca la aetata. 
Sttaaa diatrlfcetioe, deteraatloBS asd 
fai lere ef a rack aaaa la direct, akaax 
losdlaa 1 * exsaiaed. I f tke etcaafta at tke 
reck aaaa l a la tka fara c€ tke 
Coaleeb-Xstier crltarlaa caa set of taaalla 
(ractaraa aad taa aata et akatr fractarea 
u l w . TW aata ol Jolata f n U c U i I>T taa 
tkevc* kata aaaa aaaa la tka aatkaaatlcal 
aedellias.. Tte caapeter Bedels bate kaaa 
spplied to tka aaalyais of tka Jolatad rack 
aaaa; tka Discrete Uock Batkod (DM| sad tka 
Mal ta Eleaest Betted (Fla) , M i alaelatae 
tka aotlea of a rat of ilaerata aloe** aack 
oaa karita tka Feasibility "»' aallBited 
traaalatlea aad rotatloe. Skaar fercaa t r i e * 
l a te f r lct loa, deepiaj foreaa ara 
iatrodaced te dissipate klaatlc eaeray sad 
caatact faxcaa aad diaplacessBt i sre 
deteraiaed. Tka blacky rack Bedels bate baea 
tasted. Oaa aodel ataalata* tka deforaatiOB 
is a ^eet box. Tka taa ctkera stasiat* a 
rooster asd asreaslsc Joitted roc* aaaa 
aabjected to direct abear. •isplaceeesta aaa 
total defocaatiOB are aara flexible aa taa 
aaakot. of klecka lacreasaa far see aed tfce 
aaaa eodel. r ia l ta alaaaat tstlysla of a 
Jolsted reck ataa la prereatei. Tka r iald 
blocka ara a&aaeed te be cf liaear alaatlc 
aaterlal »nd tke joist* ara alaalataf by 
eeaae of joist alaaaata. Saaare blocka »f 
dlaeaaioa I i l t i are cat bj teo aata ef 
joists esd tfce block la skeered aa aaala of 
0.S decrees, la aodela aitk a lerae Joist 
apeciea tka r i t id blocks teacfc coatact at faa 
eoiste ssder kiak atraaaea. lodels »itk 
as*11 joist sesclaa okos a aora oart.'e sad 
flexible Base of deforattioa aa« tke stresses 
ara aack loeer. Bedels lea del a leaf tke 
edjes bake** aial lar. xeselte ef tka Old sad 
f id aaelyeis is tkls stad) laiicate tbst a 
aaitable rock asae for repository ef 
radioactive taste skoald te eederately 
joisted (sbost i joist /aa el sad aarroaadad 
by akear toae* ef tke f i rst order. Tkis 
alless for a aastle asd flexible defecaties 
e-dsi tecteaic stresses ssd pretests tke 
detelepaeM ef lerae cross-csttisa fai lrres 
la tke recositoty area, (katk) 

•OCX ItCBtflCS; ft»SSS; DiroiltTIOX; JPIPTI; 
aioioctc yittetntt; otoiocis FSTJICH 
i io rmns: IOCKSI m m ; •COILS; soon.*, 
x i f i ixmci i ; coupons N M I M H Tiiottnett 
SIOBIM; PtTOSITOtTs STOtkOt, alOLOeiC; Dtliax; 
l l f T M , BkPIOkCTtft 

<«CT> 
Staaw, a.k. , SerssaBk l laar laaacacacr, t ikes, 
sc. 
•aalaatlea of coacnte as a aatrlx tec 
SBlldlflcatioa at sanaaak Hear ft»»« •asta. 

• r - I M I : l ie savf ivn, Joaal 

Tke Baeomlloo at ceacrete as a aatria Car 
saUUflcat lea eC Saaaaaak Hear Mast p t n 
klsk-lerel radlaaetlao aaataa aero atadlad. 
Caacseta aiaclaaaa aata atafatad sad 
•aalaatad aitk aatfc aisalatad wd actaal S»» 
essta sladaas; aroaectlea asca feaad adsaaata 
for f lxatlaa ef sa> aastsa. rxecadarea aate 
deeeloaed for ansa rat i ca aC aiaalatad 
alsdaaa aad csscrata-sladfa castiass. 
•tracts ef osaeat tjeav aiaalatad alsdaa 
t fae , aladaa leedlae, aad aatar coataat aa 
caserata fecaaletleas aece tasted la a 
factoclal aaparleast. Osaaraeslte atraaatk. 
leackahllltr of streatlss sad platsalaa, 
tkarsal stabtUtr , ssd radlatlos stsMUtT 
aero •aaaaral fox; eacfc teaalatlas. rrea 
tkesa stadias, Ufk-alaaiaa caaaat asd a 
aattiaad taaxalaalc ceeeat eaca aelaeted for 
addltleaal tests. Iaceraoratlos of 
caalas-loaded seellte lata caBest-elatee 
aixtaxaa bad as adaarsa effecta ea sacbaaical 
or cboelTBl araaartlas of vasta feraa. 
tffects af heatiaf caacrata sladee eeatlsfa 
aera lataatieatad; tkaceal caadeetialtj aad 
BTs-*e»-B»e data are resorted, rosaslatleaa 
ef actaal Skr aasta aladaee la coacrete aera 
preasred aad tasted for ceescaeeite atrasotk; 
for leackabillt j of Sr W , CB 137, aad alaks 
aaittasa; sad for lose-teia tkaraal 
s tsb i l i t f . Coacrete •sate faraa sere 
aesaxatad sklck kate caaaresslBa atraaatk* of 
2000-3000 pel far M l aladaa ceasoaiUoas, St 
•0 laacksbilltiea of lOB-dl-IOff-a) a/ef ca 
d , alpks eaitter leackaril i t les ef 
10 l-»)-10|i-S) g/af ca d, aad leaa-tara 
tkerasl stability sp to BOO daareea C Ca 
137 leeckabilitiee aero oa tfce order ef 
10(t '3|-10|t-1) a/so, ca d, abicb say 
aaceasitata aaskiaa of aladaea to reaoaa free 
Ca or iaeorporatloB of ssolite isto tfce 
ceaaat. I t aaa fosod test fcifk ateee 
pressare* aera aaaaratad akea tke coacrete 
feras sere seated te 100-SO* decrees C la 
closed coBtslaers, poaalkly refBlrlaa 
deasssisa aed/ttr daalaa of coatalaera to 
acceaodata kl«k preaaaraa aad teasarataraa. 
Ilstk)lUtfcl 

laackiaa late; Tkeraal Ceadactlalty 

Cs 137; Sr *0 ; Pa 

soLXOiricmoa: c c K t t n s ; I I S T I S , l i e i - i t v r i ; 
SlOBOtS; 1HCII IS; STIOITIM- rLOTOXIOl; 
CfKITS; CtdlOs; IXOIITIS; CIIBIC1L PIOpnTItS; 
nST I MMSMffT; IlSTtS, IIOXIO; UtOtlTOtI 
STOvm 

Stoae, 3.1.. J.k, (el ley, tad T.S. I c U l l a a , 
San <ssk Sirer Laboratory, Sessratiosa Cfceslstry 
Bl» i i lea. Hikes, K. 

SsBolik, '».' Isslysaa of fs*aaaak l l fa r rlaat 
ll..'»-level taste sladoaa. 

BF-13M; M pp.(f*7«, taoatt 

Taolte 3- l i ter sssple* sf kiok-kest state 
alsdaes sere collected frss fosr fataaaak 
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sicidCT. i m o u n us s n i tisoncts 

<*«•> con. 
t i « a t P las t aasta t u k i s i t k a k y e r a a l i c a l l y 
oporata* aaapla col lactac o f aaiaaa dasiaa. 
T»a a t tkssa sasplas aara pracassa* i a 
saaaaaak t i n t labocatocy s k i a l a a * c a l l 
f a c i l i t i a s , y l a U i a a 5 .3 by af aasfca*. a r i a * 
s la taa p to tac ts (or aaata s o l U l f l c a t l o a 
I t a l i a * , a f t o r i a i U a l d ty iaa , aack batck 
aas v u k a a by s a t t l i s a a a * aacastat ios t o 
m m tha balk a t aalabla sa l ts a s * tkaa H I 
cadclad. U d l t i o s s l aaafcaa a te * by 
f i l t r a t i a a . f o l i o s * * by f Saal « r y i a f . 
Ceoclasioas fcoa analyses o f aaaplaa tafcaa 
4sr isy tba procassiaa s t a t s aaca: p>| tka 
raa s ls tses coeta ise* a p p n s i a s t a l y W r t « 
• • l a b i a a a l t a . aoat of ( k i c k aara rosose* by 
tba aaskas; fb> Sr 90 as* Pa 230. Pa 23* 
reeelss* i a t k a s ls*ees , t a t Boat o f tba Cs 
137 aas raaoaat by sesklaf : (c) a a a l l aaoaatz 
of S o t t a s , s a l t a t e , a a * CI 137 ceaelae* l a 
tka s ls *ess a f t a r tbocoaek sasklae; ( * | aa 
s t f s i f i c a a t a i f f a taacaa aaca f a e s t i a s ls*ae 
aaaplaa takaa f r e e a i l f e x a s t t i seca a f oaa 
aaata t a a k . cfcaaical as* l a e i o e e t t i c 
coapoait lcaa o f tka sladaa protect fcoa aack 
taak aara e a t e r a i s a d . Tk« s l e t s e * bat 
* i te rse cespos i t isss , bat i r e s , esseasesa, 
a l a s i t s s , aaa acaaiaa aacc pc iac ipa l a laaaata 
i a aack s l a t a a . I t 10 * a t tka praeosissst 
c a U o a « c l l « a i s aack s l t d e t p ro tec t , f l s t k l 

Cbaaical cospasi t loa aa* t a s M a a l leeckable 
ceapaaaatc of s l s t a a , as * spac i f i e a c t i v i t y of 
t a f i o s a c l M e s ars f i a t s i s tabalsc foca . Tka 
e a f i s e e r i e f oasiaa o f tka s l s t a a col lectoc i s 
describe* i s tba appaaUs. 

S i t t e r s ; S ISPUS; STtotTCOt So: PLOTOBXSB 231; 
t l t T O I I l t 230; CIStaV 11"»; ( I ' t t S , U S S - l t l t L ; 
t I S T I STOIISt; T l t t S ; MLTS; B l S I I t S ; S t M U T I O t 
ttOCtSSES; t t T I P C ; LISOtlTOIT STOBIBS; S0DIOB 
CCBPOtSOS; C t n i C l L M s L l S I S ; MDIOCSI I IST t t ; 
itot: utciitsz; m u n i ; tnnpi 

s i t s , S . , i s i * e : s i t y a f t s l s t , B i t i s l o s of tack 
lackssics, t e l e s , Ssadaa. 

Ika seckasicsl Pcopectles of S t r ips Ccssl ta . 

U I - 7 0 T S ; SIC-03; 25 pp.C117(, ta«aat 01 

fke s e c k i s i c s l croeer t les o f stc lps a raa l t a 
are prose, t e * as Aets ts i ts * froa s a t l l 
f laboratoc:' s i t e ) , o f e s - t r l e * spsclaaas. Tka 
propart iss l a t e r a l s * * i s r l s d e Toast 's 
sosalss, Peissos's c s t i o , s s i s s i s l 
eoapcassita f c t c t s c a s t r a w , as* tka 
etpesslea c o e f f i c i e s t , a l l as s fsset ios of 
t espe ta t i ce . Saapla* aara c o l l e c t s * fcoa 
bocabolas w J l - 1 , BOt-2, Ok 1 1 , lb S I , kast 
sseclssBs, a s * f ros a r i e s v t * block t . M a s 
t a i t s s f a t fcsc ta ra s t r e s i a t tesparstsces of 
20 , JO, 140, ISO, a id 110 C sate l i s I t s ) 
2 0 7 . * , 200 .2 , 2 3 1 . 3 , 2 0 5 . ! , ss* 1*0 ,0 , 
cespee t i te ly t Tessa** sodt lss t s l s e * foe tka 
ass* taspatatacas t a r * * * . « , 7 1 . 2 , * 2 . « , 
5 7 . 2 , a t * M .O I P s , respect ive ly . Oast 
to issos 's r a t i o t s l t a s ver t 0 . 2 1 , 0 . 2 1 , 0 , 2 0 , 
0 . 1 0 , sat 0 . 1 3 , r a s p e c t i v f l y . «o fs l 
coapes l t io t of tka ( t r i p * a r s s l t e i s * 3 . ( « 
s t a r t s , 12.0S potask fe ldspar , 3 1 . 2 * 
p l t a l e c l t s e fs ldspsr , 2 . J f soscor i te , a t * 
3 -2 * c k l o c i t a . i x p e x i t e a u l l y t s t e r a i a e * 
vo laaot r lc t k e r e s l expesslos c o e f f i c l t t t i s 
3 3 , * I 1 0 f » t ) / C . I s s U l t i o s , tka S r t t i U t s 
t a a s l l a t r a c t a t e s t t a s s , rea loaal shost 
• t r a s a t i • * s f t s c t i o s of t norssl a tcass, 
s s * t k a cock's aalsotcopy c i t i o s i t s 
pcaats ta* . P i t t l l y t l t c c r ' t i c t a t a c a l u t l a t s 
s« 1 • • « of tka cork 's < l l a t a t l o i a l »t»a 

<*«*> 

a a l o c i t y aca a laaa aa* tka «a4aca* Toaa«*s 
aodalas i s coapaca* » i t k tka s t a t i c aslaa f o r 
rooa taapacatara . Tka R c i p a acaaita teas 
t k a s i t s l o c a t i o n I* a r a l a t l a a l y 
coacsa-axaiaa* a a t a c i a l akicb i a laboratory 
t o s t s a z b i b i t s l i s a a r l r a l a s t i c bsbai ioc . Xa 
coapacisoa a l t h otaar a m i t a s botk i t s 
Toaa i 's aoOalas a a * i t s caapcaasioa t r a c t a r a 
stzass a r * k iab . Tats say ba accaaata* f a r 
by i t s b i f k f a a r t s caa tas t . Tka taapacataca 
*apaasaacy af i t s a l a s t i c pcopactiaa s i t k i s 
t k a caao-t 2S-2O0 C i a s i a l l a r to t k a t o f a 
acaa i ta r a p a r t a * alsaabeca. Tba l a r a a - s c a l a 
pcopactiaa af S t r ipa acaai ta s i l l t o a a raa t 
a i t o s t ba satacalsa* by i t s stxoaaly J o i s t a * 
a a t a r a . Tbis say ba i s fac ta * a i t b t m 
araatar c a c t a i s t y sbaca c a l a r l t a - f l l l s * 
j o i s t s a x i s t as a r a s a l t of tatcoaraaa 
sataaoepbiss. ( l a t k l f i t s ! 

foaaa 'a l o a a l a s ; Paissas's sa t io 

toci neuaxes; STKSS; rattui PSOPSKXCS; 
ran ten raopmirs; Litotnotr STOPIBS; 

- e B t t t t B S ; JOISTS; KPOSITOBT; StOUCB, 6COUCIC; 
Ft lCTtt l tS; a i B f l k l S ; ISROSS tOCIS; PtSTOBS; 
tBISOTBOPT 

<c;o> 
Tassaasf i . B . T . , J - t - 6 s l a , as* B.T. Sasfor* , 
I t o a i c Caac«y »t O u s t s l i a i t a * , I k i t a s a s l l 
Bsclaar tasaacck Bstabl isbssst , Pissaa, 
l a a i t o b a , Csss*a; c a o i a f i c a l Saraay of Cass*s, 
taccais sciaacat B i t i s i o a , o t t a a a , o s t a c i o , 
C a u d a ; Gao lo f ica l Sacvay cf Caasda, Baaiosal 
as* Bcoaoaic saoloay P l t i s i o s , O t tass , Ostacio, 
C a u d a . 

•aoacocooB* Disposal o f Csssas's Baclaat ' 'asta . 

Oaosciasca caaada * ( Z | : T t - 1 6 . ( 1 1 1 1 , Mas) 

t a o a t l i s a i s a iaas of Caaidias pcograas i s 
pcoarass sad plsssa* to isss ta tka loaa- taca 
aadacocoaa* i s o l s t i o s o f r s f i o s c t i a s ssstaa . 
t proacss t o aatacsiss tka f a a s l b i l l t y as* 
ssfa ty of asoloolc * lspess l by coastcsct iso s 
t a s t capositoty i s s sa i tab la rock focsst ios 
ass i s l t U t a d l a 197J. Tka pro l ia lsscy 
coscaptsal oasiaa foe a rapeaitocy skick 
soald cas ts is a l l r s U o a e t l t a aasta pcoAacad 
i t Caaida a s t i l 20S0 kss baas cosp ls ts * . Tka 
t a s t capositoty i s axpacta* t o ba eosplota* 
by sbost 1 1 * 0 . k beat* spactcaa of 
a a o s c i a s t i f i c isTOlTossst i s sacasssry t o 
b c i s f tba p r a a m t o t saccsssfsl easc las loo. 
I fasosssBtal o a U a l i s a ahick has boas 
adepts* i s Caaada i s t k s t u a c o p t s ablck r a l y 
ot fatsca daialopaaat o f a a i taektolosy s k a l l 
sot bo coss i l a ra * a t t i l s t i s a . l o s t racks 
ssdsr l s a o s t i f s t i o s foe •oo loa lc * l s p o t s l t e a 
p ls toa ic c r y s t s l l l s a racks , s s l t dapoai ts , 
ss* sacpsst ia iss* a l t c a s t f i c rocks. Sclaf 
dascr ip t loas sea o iao t cf cock typos a t * 
t k a i r cksc setae 1st i c s m of s i t s so tac t ion 
s ts« iss . { t » f | 

STOItCf, OsVLOOIC; I t S t l S , IkKOkCTXfS; 
I f POSITOtT; lOCXSi OMTB 70 tO I I ( T s T t U t 
P tOPta tXH; t l S T I 0X1P4UL; S I H •tPOSXTS; 
J0XPTS; f t»CT»»IJ j I f l C I I I * ; 0100*0 H T O ; 
n t t n i l U T T ; MUTES B a U a * K I I T S H ; l O O i r t l S t 
HBXOOO I 0 C I S ; OMsTTIO; U P S ; OftCIOtS; SXfC 
StUCTXOO; BBXUXWt POttSIt SOtPsCt H t R f i 
e U C X t t S ; noP ITSXCK S O t l t T t l BOBXTOtXIO: 
IRIBOOPslC BOCIS; f l f t O SfOBXK 



<oi> 
s i o u n . r BBOIOCT tm s m ttso«tcts 

<«71> 
Tfca B I S S M S I at •adioactiaa Bast* oa laad. 

• IS-nC Pahlicatlaa Be. 5 1 * ; 1*2 a*. Ct*S7. 
Saptaabarl 

Pracaadiaaa of a radsasta disposal c*af*r*aca 
ara prasaatad. Tb* coaaitta* aa shalloa 
dissessl coasidarad foar faaaral ajaoloajic 
cataaariaa: sarfsc* *sca*ati*a, i a f i l t ra t iaa 
1st* shall** poraaahla bate, aataxal aad 
a r t i f i c i a l arcantioas. aa* a r t i f i c i a l 
aalatica caaitiaa. Far a l l tha diacaasioas 
l.aoB calloa* of aast*/«a) far a 1 aaaaaatt 
caaetar critarioa i s asad. Qaarrias i a 
ftaaita aad *th*x ccystalliaa tacks axa 
faasihl* aaly i f tka aaatas caa a* 
paraaaaatly iaaabllizad- I t is fa i t that 
aroatlaa aat aalt-a**l ia« ara probably 
•aral iabl* . rtcsntioas ia parsaabla 
aaa-crystallia* racks sack as saadsaaa*. 
liaastca*, aad coal aro act arrth caasidariaa 
aalass tha aasta caa aa paraaaaatly 
laaablilixad fa a solid fcca bacaaa* i t is 
airtsally lap«*tlbla ta saal thaa. day 
laafcaaa aifht ccataaiaata aroaad satar 
sappllas. Bisporsl of aaatas ia shala or 
claf aits uiaht b* a possibility bocsasa ta * 
aatarial is salf-saalia* *ad adsorptiaa. 
•oaaaar, i t is taa risky ia tka prasaat stata 
of taoaladaa. Eispossl of raisastas ia 
skallaa saaifara baloa tka aatar tahla is aot 
racaaaaCdad aad Bay oaly ta peaaibl* i f 
farafar tasts altk claya ladlcat* food 
rateatioa of tk* saat*. Balsa beds akoaa tba 
aatar tafela ai fkt ba aortk tryiaa ia isolatad 
dasert-areas, aaaeaar, acra rasaaxck is 
**a4al . lateral caaexas ia tka BOB* of satar 
are t-Vrally aasaitakla far disposal of l laaid 
(Yates dee to tkair perae* l l i t y . Skallos 
aiass * * * • tka <saa problaa as aataral 
c i i t r H . Deep aiaas asj te saitabla for 
storsee of dry aastas ia coataiaars. Beat 
aeeld b* a problaa tbeaeh. Spacial 
erceaaticaa aack as ia soils' rock hate tka 
adaeatesee of d«*p aiaas tat soald ba 
azpeasita. Tko coacapt i f aortk 
iarastiaatiao. Salt cavities ara tka aost 
ptosisise aatboa of dispeael for lieeid 
radaaate*. Roeeter, salt does floa aader 
preee&r* oad salssic actiaity aey fractara 
tka salt allaaiaa leakae*. Biscsssiea is 
prea*st«d oa tka as* of cribs ass pits at 
Baefotd ead oak l i s * * . I port .a* of tka 
procmaiaas praaaata ki*.k-le*»l >• • ( • • 
at ssosal preblaas. |RDf| 

1DJ0JPTC0I; tntOCI; COITIIIcaS; COfTlIlEP 
IlffktrITT; C O R I I I R I f ; BISPCS1L S i f t ; CEOLOCT; 
, OHb B1TEI; RTDaOloai; IIICIILISaTIOl; 

VfCORIUDITIOSS; SltT DEPOSITS; CUTS; SITE 
StlECTIOl; (tSTf BISP0S1L; BsSTt H H C U t l t ; 
S15TIS, EKI-lfVEL; HSTES, IIOOID; IISTtS, 
tca-mrx. 

<s7» 
Tioe-, » . ! . , T.«. laaeisa. It., L . I . Pal l ia, 
».a. -Perr i t t , 1 .1 . Cable, l.i. skliaae, *.~. 
Tee*?, I . e . racaar, aad 1 .1 . 04**, loalsiaaa 
Itata gsiaarsita, Isatltata for taairoasaatal 
Stadias, tatoa toaaa, U . 

Saoaackaaica. 

T/Oai/s«t-»1l2/}7; I * iaaaatiaatio* of tka 
• t l l i t r af aalf Coast Salt Dcaaa for tka Stonaa 
i t Disposal of ladioaetiaa fastas, (pp. J1-M) , 
•7 ) pp.(1*77, Saptaabar 10) 

Tka aa]at ofc)aetl*a of tka aaoaackaaies 
affort ia tkis laaastiaatiaa is to dataralaa 

caxraat rata* of aaa posaikla oaaoiaa salt 
•aaa —aaaaat. kt pcasast. koaada a* 
aortical daaal aaaaaaat sap ka aatia*tad aad 
aac* pradaa boaads s i l l *a astakUabad as 
additional lata bacaaaa aaailabla. 
H—aaraaaats of tk* craatal aoaaaaats bp 
lasar raaf ia* . t i l taataca. aad acacia* 
r* l**«l ia« avac vacbari* aad Barbara's dsaos 
a i l l Bceaido tk* aaasad data. » cacaaaiaf 
sataaaarapk s i l l b* added ta t h * 
iaattaaaatati— aaar aacbaria daaa. 
laaarical aad*Uia« * f tb* Tacbaria sal t da** 
i s ta tba palat. abac* raal ist ic 3-spaca aad 
plaaa stxaia aalals aay a* aaplapad. 
aodallia* of th* aataral taapacatar* f iald 
asaaad tk* sal t daaa is also baiaa pacsaad. 
•ascriatiaa of tka soils araaad tba 
tiltactaxs as aal l as tba datacaiaatia* af 
tba aachaaical pcapartias af tb* soils has 
b**a pacfaraad. 1 bar* ho la class r* stadp far 
ascartaiaiaf rock salt sraaactias has bats 
plaaaad. k 3-spaca f i a i t a dlftataaca praaraa 
is balaa adapted to aodal aalia* plaaas 
araaad salt laaaa. This a U l a* asafal U 
dstaraiaiaf rataa af salt dissalatiaa aad 
asaaciatad kpdrolaalc stabi l i ty of sal t 
daaas. 1 aicroaaisaic aaaitacia* aystaa for 
dctactioa af acoastic aaissioaa aa a rasalt 
of doa* arorth or dissolatioa is la plaoa. 
Tba racaaaasdatiaa af tha caaaittaa is ta 
carry aa aith tha profraas alraady ia 
profrass. (Bkt| 

kppaadicas caataia ^dditioaal data. 

coirrrzi rtociiis: DISPOSII sirt; naiTiois: 
H U B STBDRS; eroioct; czcrrrsiciL SIITETS; 
SIOBBB WITH; (TBaOlOCT; ICBKLS, UT l ia tT iaL ; 
•0111011*6: USTt-tOCI IsTUsCTIOfS; SIIT BOIES; 
stisaoiacT; *>STE oisrosit; STKSS; soils 

<a73> 
lOaliasos, R., ktosic taaray of Caaada, Ua i tad , 
•hitaskall Raclaar ta March Ectakliskaaat, 
Ckaaistry as< aatariala Sciaac* Biaisioa, 
ti—w; Baaiteba, Caaada. 

•Uaada Kaapa ita Disposal Cptioaa Opaa. 

Baclaar Esaiaaariaa lataraatiaaal 
J3(2tt):»3-»5. ( i r » , Jaaaaryl 

Tarioas altaraatifas to sstar stocaaa hata 
baaa azaaiaad asd a daaalapaaat prafrae ia ia 
proarass ta astabliak a pilot faci l i ty fat 
tka daap aadarfroasd disposal of CIPBB 
asstaa. Tka oaarall prcaraa ia aiaad at 
daaalapiag f iaa l disposal capabilltias akila 
sastaiaiaa aarioss storas* asd disposal 
options aat l l tba social, ocoaoeic, haalth 
aad aaTiroKoaatal laplicatisaa of aaclaar 
poaar haaa baaa ada^aataly rasolaed. 
laaadiat* atora«a at CkfBB raactor sitas is 
la aatacf i l lad pool*. Tka dasisa l i f a far 
tka pools is M yaara. 1 coaparatit* stady 
aad oast aaalysis sas ccapiat*! ia 1*7* far a 
aariaty of storsa* aptisas. Tha aaia optioas 
coasidarad wans fat storaaa (a) pools at 
raactor a i t * sad b| pools at a coatral si tat 
•ad dry stsrao* (c) air*co*a*etioa raal t , d) 
aifcoadtctloa aaalt, a) cascrata caaistars, 
asd I) sadraaxoaad salt k*d>. Bat stocaaa is 
pools, optioas s aad b, i a a* astaslisbad 
tackselofT aad cacraat rests ars kaoaa. Dry 
atoraaa i» »»alts, options c aad d, is 
cossidarad to ba sa arailabla bat tot 
dasosstratad tackaoloay. Pry atoraaa 
eoserat* caaistars ara as aaailabl* optia* 
for akick practical daaaaatratioa is i a 
proaras*. 9ry storaya la aadarsroaad salt 
bads, optioa f , raaalc** fsrthar atady bafera 
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SNUCI , HTStOUKT M> STTI BkSOBSCCS 

«*"»3> COST. 
i t c u ka coaaitarat «> « n U i k b oftics-
(latk) l»»f) 

•tsrc i i snsu: nsR IUUSEEIT ; STOBICE. 
ctoiocic; cost Btatrrr m u s s ; stotace. 
•MTIStOWB: C O m i m S ; SaM sBSQSRS: 
i m i m i t u n ; wots; MSTBS. tu io icnt t ; 
ctsici; sr in rms: t i u n i s , cast*: 
tnr.ttticu. s imts 

< • • » • > 
ts f» , S.f . 
sc. 

S n w i l tiasc Isbsratsrr, kikaa. 

Ssasacr - •Itoraatlsss for Lcaa-tora Baaaasaaat 
a I M h m ll*k-La*sl ta*iosctlsa las t * . 

•MS NEtiMlft to tk* 
ratal Protoctisa Critaria 
frocoaaiaos of am era 
t l , t f r i l 12-la, 1*T». 

(sl ier aa* Tachaical la 
saoalepaost at Carlraaa 
(as Batioactisa aaatos. 
Backstop, aihsaaarajoa, i 
|2a s s . l . t W ? ) 

Tfeia sapac aaaaarizaa tfco altrraatiaas aa*ot 
coaaiaocatioa fox tha loss-tars aaaaaoaast of 
aafaaao hiss-Iasal aaata at SBP, takias iata 
accaaat calatiaa coats, risks, sat 
aacattaiatkaa; i t *oaa aot pcosaat oar 
Tocaaaoatatioaa. taaaty-tktaa altacaatiaa 
plaas ara aascriba*, f a l l l a f lata fosr aaia 
claaaas: f l | csaaart aasta to a 
laack-csaistsat foca, sack a* caaaaa slass 
crl iataca, aa< ship to a tataral raBository: 
(21 caaasct aasta ta a laack-caaiataat foca 
oat stoca la a aacfaea t a d litT ea-aita; | J | 
roceaatitata n i t * aa a ataccr *»* tisposa of 
i t ia a caaac* aaaac tba aita; l»l coatlaaa 
praaeat atacaaa of aasta ia taak* as salt 
cakas aat slstsa.• liska aca ssssarixat, 
taklsf iata accaaat caatiaa ca<iatioa 
raloaaas, aaj«r procass iacitaata, aatacal 
tiaaataca, ar totaaa, aitplsaa cxaakos, ra< 
aita aaaataaaaat. Caata lis 1»7* tal larsl 
aat risk* iaaalaa* ia tka fosr aaia 
altaraatiaa daiass aca asassrisot as 
tolloas; altataatlaa H ) , aaasotacf caat 
» . T b l l l i as , popslatioa toss risk * . * 0 
ssa-cas, total sffactita cost S2.T bi l l ioa. 
iaccaaaatal caat/cisk S*l,0as7*aa-cas; 
altacaatifa <2|, bstoatatl cost 12.* b i l l i e s , 
oopalatica 4osa risk 0.22 asa-ras, total 
offactiaa coat 12.* b i l l i es , iaccaaaatal 
cost/Cat St*,0ta/Baa-cas: altoc««tl»o |3i , 
batsstacT coat W.1« b i l l ioa , sopalatlaa toaa 
riak *2 saa-raa, total aftactlsa coat M.2* 
b i l l ioa , iaccaaaatal coat/ciak • kasa; 
altacaatiaa ( • ) , bstastatt cost » . 2» 
b i l i i a a , pepalatisa toss cisk l .s saa-caa, 
total affactlaa cost tt.lt b i l l ios, 
iaccasostal caat/cisk aiOCO/asa-taa. (LIB) 

cost atifriT i s m » s ; aiarta, ues-itrri; PISTE 
i m c n n i ; attaoas; cuss; sroatat, CEOLOSIC; 
sroaact, tsoftcsotrt: m i s ; aeaatm; H S R 
STOMCI 

<*75> 
f . s . Bspsrtssst of factor, offiaa of isc'ssr 
•aata Fiasssssat, MSfciastoa, K. 
ttsBtificstisa of UtocaatiasB foe Ma bo 
Istioasl taaiaaocisa takocatecf Tcsssacssic 
tasts laasssaaat. 

SCI/ET-M81; Bavlrcassattl asl Otkoc laslsttloss 
at altarastlaas fat loas-Tscs aaHoaaaat of 

Stars* im, Traasaraaic Saata, Sactioa t. tn-
»-t . -»-2J|, SM a»-CWT», Pabcaacn 

Tkis aactiaa raaioas cosaaaieatioas batsaaa 
atata aaa. fatocal off ic ials caae«caiai| tb* 
laaaa Batiaaal eaaiaaacia« La»acatacr m a i l 
TK saato aaa tiacassas oacliot aa4 aa«aiaa 
ataalaa of IBIX aasta aoaaaaooat. 
Coaclaaioaa of too ata* Jas kf tba Caaaittoa 
oa Batiaactiva Saata BaBataaaat af tba 
•atiaaal Baaaacck Caaacil aich pessiblo 
isBlicaTisBa at tba m i aca saaaacita*. Tbo 
ataalaa ara: aaallsa laa< barial of 
laa-teral caaiasctiat aastaa, aai aaaaaaaaat 
of ca<ioactl*o sastas a t Baafoca. Saiaaliaas 
aaa tacaiaalaoT focaalatoa foe tkc ocasoat 
sla4T aro (iaos. Six aaata sasaaaoaat 
altarsatiaaa ara bciafla aaacriaaa. Tha 
altsrsatiaaa a*ci*a froa thes. l i f faraat 
scasisas: 1| a roaacal BasssitarT >1U ka 
aaailablo aa acaasalaa ia 1WS; 2| a raaacal 
faoositacy a i l l ba a n i l a k U i s tha taar 
20OS; aa< 31 a faaacal BaBaaitart s i l l aot ba 
a*aUabla> aaa taa aasta ssst roaaia la H t l . 
rtan 

tisTts, taaasauaic; Basra akiiuacrr; asras, 
lOB-UatX; BBlXkL; aVrOSITOBf; akSTT rrecBSSTBC; 
TtklSrOatlTTOI; BETklCaKIUTT; SOUS; IkSTC 
SOtBia; DHS1TT: BSXIBD iSILISIS: COST BtatFIT 
uaxTsis 

Tss aa aaocao, a . , J. Clascs, c. Baaoat, B. 
Sadat, aaa K. Baatacs, Caatca »*ttsJo bv 
I'Saacoia ssclaaica - Staatacaatraa voor 
(acaaascfia, Balalaa. 

•aaiaactiae Saata rracoaaiaf. 

BK-529/^7; asaasl Sciastittc Sasoct 1»7«, (»p. 
: - 1 2 - a-MJ, H i OB.ttSTIj 

•taioactiaa assta srocaasiaf br SCK/Cta 
tjaioactiaa lasts Disposal aasartaoat 
asacataa bf balaoascla* Ua la t a n i s 
saaaarlxsa. 12,9«0 ca a of *ara l iaaia saata 
• u calaasoa to tba istscssatsto-Iosol l i f a ia 
assto trostoast plsst; S».1iJ kf »f **r 
filtaxaa slaasa eaacaatiata* aoca bitsstaitaa 
ta *3.S cs a sa4 cosaitiosoa i s «02 staaaacd 
sixa stssl acsso oc 4s coaccata-Uass acsaa; 
22a,T«e co B of tcastat UoaU sasto f22,a2( 
sCi| sas colssaoa to tka satba Blaac, 
capc«M*tis« »1,*» af tbo total aai«btaa 
actiait* colaoso patsittaa ta taa civar 
assssllr. at j CB s of ss l i i lss-loaol 
coabastlblo aasta sss iscisscatoa to 22 ca a 
of ash; «»0 cs s af laccsbaatlbU aaa 
alpba-costaBisataa soli a ssstss aaca as lad 
sat coaaitiaaaa fcaaactioa factor 2 .1) ; 1S» 
cs s of BOB-cssksstibls, iscoBBrosslMs sasta 
aas bitaalaitoa or iacocsocataa la coacroto 
asa coatitistod is stool trass; *.S ea a of 
sotlss aat kl«h-la«al <a»ta aas stocst st 
f abatis Stotaos Sito I ; total sssto stool 
osasls 120.T Ci alpha/ bsta, asssa, sa j . t Ci 
tc i t iss , 2Ji.7 f »a, aat T.t kf a. 2,28} 
aotrlc toss sf issolsbilisot sol i t aosto sltb 
a sross slabs, s s u , fssss sct lai tr of 7»t Cl 
ast f,«W Cl t r l t i as «•• tsspst st a sslactat 
sits «M0 • tass is tss at lsst ic Ocosa. ruai 

fssto folaaa 

I l i « ; • 
nana, uoaiP; aaaraa, ataxeacftfR aaara 
naiTitBT; u r n BkfMaant; anaataiuTioti sn 
aiaront; XBCiataafzea« taaaaxuaanoa; n m i i ; 
Mtanai ntToawi; atarn, aoitot atari Tataaa; 

http://tt.lt
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«•>»> COST. 
i ivas; SLncts 

«TT> 
Ti lk* . = - . t t l M t l c 
IuUI i t« ef 
Scotia, 

<«Ta> 
•al tera, « . r . . Baltere br iU ia * Ceapaay. 
Mealta, IS . 

Salt Bisawsstlea la Oi l aa* Caa teat sol** U 

Tsmssn-Ti/mrt; C O B T - T I O M I ; salt 
MsealaUae, frecaadlaes a t tke OaUeeel Best* 
Taraiael Storae* Pseeraa levies Beetia*. testis 
M . Bank 29-3*. 1T77. (2 pp.) , M aa. (1*17. 

saaaciaaca Caaada 3(a):2*S-2«a. 
la iateraatiaeal aackskef aa taa feasibility 
of a n disfeaal af alaa-laval aaata aaa keld 
at toads Bala, aa, Peataery I t - 2 * , i n * , 
areas af Uacaaalaa covered <mi,eBl aaeelede* 
aa disposal teckeoleey. aiat a u l a ta aa 
kaara aai altk abet carta la ty, aateatlal 
cr i ter ia far disposal eecjaiaas, aaa proeraea 
aaaled. Pest cr i ter ia dlscaased at taa 
eeekske* ceiat to tto coatee* of add-latltsd* 
arras aa taa safest dlspesal altaa; tkay ar* 
re*ieas af relative eeeleeic s tabi l i ty , las 
acaaale rrotactivity, «ad eeaastlally 
keaaieaeaea esdiaaats. I t la saeevsted tkat 
fetere ataUa* iacleda la aita experiaeBt* aa 
taa tcaasfar * f acaaale a at tar tkreeak aaclaa 
ecesystaas, stadia* of ckaaicel ead pkyalcal 
raepeaae* of aaaxaaats to kaat aaa 
radioactivity, af la ta rs t i t la l f laic kekavier 
aa* tea aickaaf* ta tk* aadiaasts, aass 
fleldlsatiee by beat, aad vlacoelastlc 
properti** af tk* aatlaaata. Saaala 
Laboratories aa: other iasti»atioes la tk* ts 
ka*« kaaa coadectiaf reseerck ta IdestUr 
Barriers ta redioaacllde rleratloa la 
s a l U l f l a t aaata, »«11* af caataiaers, 
kaaaaaat tact, eediaeet, tk* kaatkic koaadary 
layac, *st seaaater. aaata eaplacaeeat 
ack***s rceeMered laclad* aa* af a 
f:ee-fall iac or alack-ceatcelled peaatreaeter 
La sacoBeelieated aadiaeats, aas coestrectloa 
of kstakelas eccoeodatiaa aa ta SOO vast* 
esaiatata aad aesled sltk frost la kedrock. 
la tk* as, krlt isk Seclear Teals, Ltd. In 
sorkis* ( i tk problee* af sa lU l f IcaUaa *a* 
oapleceeeat ef blek-level east*, aad kas 
proposed dssplae i t at aaa la coatalaera 
• I tk la a fa* |*acs af talaaaa ftoa tk* 
reactor, 1sttin* I t cool i f esatact sltk 
eeaveter; erckeeoloelcal artifacts ara kalaf 
<tailed tc ideatify eater Jel* * l tk loae-tera 
raalataaea te aeeaatar for aaa la csatalaac*. 
» eodal developed by tk* aatiaaal 
•edioloaical rrotectioa •card predicts tkat 
kr 2000 I I tkara s i l l k* sbeat aOO.000 teas 
of vast* vorldvide, yieldtef 10(t*«) CI ef 
ectiaidee aad 10(1*101 CI of flaaisa 
prodect*. teseslaa a l l »*ata la v i t r i f ied 
aad aaa disposed, leacbiaf iaBedletely at 
10ft-»» a/so. a/day, calculated ratios af tk* 
estleeted aaaaal lataka of aack redloaeclede 
by aa* va. tk* aaHaaa pepjiasikle lataka 
skeeld ba la tka raaa* sf 10(1-21 - l a 
10 ( l - « | . Jaas* la caa«acti»t aa lataaslaa 
faaslkl l l t r ata<r as tka aaa disposal of 
kisk-lo**l aaat*, aartlcatorlr l i f a i i 
aaata-latcagaata* saacrat* la Iraaa. 1 krlaf 
statasaat af Caaaalaa *aa*a aolicy **a af 
(aetata (taclsalsf tk* alaaoaal af aaatas la 
tka t tct lc ecaaa or CaaaClas krctlc 
Ircklaalaao **s arasastal. Caaaa'lat 
aartictaatlaa l« sa* iiaaesal rasaarck ia 
straaalT Mtacstaa. f l« I ) 

l i t Mjfos.i; aisTis, nec-i f f t i : swemwrs; 
SIXkTIt; CttHCtl MOf t tT I t l ; MTSIC1L 
iierBrnis; itotirtoa trrwcii; aootu; i m o t i ; 
•lire trottcf; t u t i u n n m r i comii i i r r ; 
tlfKCIXOIS; M M »»TI; IfCOmiOITIOfS 

Tblrtaaa sakaiaaaca araaa ia caa •stefciaaaa 
Salt faakar sf tka Paraiaa aalliaataa 
racaatlaa vara iawst i *ataf . la asaaral tka 
asasax is 3S0 f t tk iet a t U 2*1 af taa 
tklckaass caaialsaa af afcala aai aakrarit* 
l a n r k i a i la taa rack sa l t , tka •aakar 
accazs fraa lap tka ra*§ l a | teas 2 M te aaac 
2SM f t . aelT aa taa saOla aaataca akja kaa 
•roalaa k j aalatlsa eccema. ntls aas a 
rasalt af accaaa t * tk* rlatataraaa a*a 
araasat aatar tables, (a T f l * aakslaaita 
eitJkla tk* salt earta af taa Jay aactaa Salt 
Ceasae? «ffacta* aa araa I M f t la alasatar 
u < IS f t aert fcel l r . * * r t ica l aaasUaaca a f 
a fas laefcaa altk a aUaeter af t M f t 
tasaltat fraa tka aaaratlaa e* Carer Salt 
Caaaaar*a srta* a a l U i t W25. la 1*T« a 
siakbala 3*0 f t la Uaaatar fanae . Tka 
valaaa af tka elatkel* aaa •»,*•» c* * • altk 
a aatac Ia*« l 21. S f t *«le* ac*aa« sarfaca. 
tka aost iataaaalr stai ie* saksiisaca areas 
aaaarfataO altk a l l seentiaa ara taa 
Crasfars aai U t t Slats l a tka torkaa 
OUf ia l * . sabsisaaca aarlat a 20 saar paries 
•aa 2* aaa 11 f t , resaactltaly. Is " S I 
secsisesce eucau,a4 fa lc t l t a t tka Plaaaiaa 
Slakkola craatiaf a circaUr pit 3M f t ia 
slaaatar aa* M f t seep. Taa •atckiasoa aalt 
•as peaetrat** fraa «TS ta 12T5 f t ky aa 
akaaaoaal salt satar disposal Ball ever tka 
rlaaalaa slakkoto. (vieaace sbs** Ckat 
solatioa ef aalt eariae selara rapid rotarj 
a r i l l i ae asUa (r*ak aatar rasalts l a 
bereaela ea^araaaeat abcat 3 tiaaa tka 
dUsater of tka dri l led kale, tar lr rotary 
d r i l l i a t resetted ia aalerfeaeat ef abeat S 
tiaes. Seitkar aaoast is lacaje aaaaak to 
caase sarface saksldeace. Ord iur i ly , ao 
salt dtsaolatlsa occars after d t l l l i a * 
ceases, rras tkla asteasiaa searck lead 
saksllaacj areas la ceatral u « u associated 
rltfc sock aalt dissolstlaa sko* tkat aack 
sabsleaace areas attribetakla ta eea'e 
actiaitias ara rare asd aaasaal (eater**. 
Oil-related asbsldeac* area* occar l a a ratio 
of 1:10,000 kolos la tka tatckiesoe salt , 
(•on 

stratiarapklc (s i t Tkickaass 

UlTSSXTt; ktSsOCS; BISSOLOTIOa; 010LOGIC 
S tU t t ; BXBTBC; PITS; >UT StMSITS; SUITS; 
sxmoi ts ; B I L U ; aaxsts; nxuiac-. • t r t t n t i t : 
Tin.* stooias 

•alter* ac l l l ie * c*a,uay. 
<»7»> 

•altars, I .P. 
Mcklta, K . 

Salt »lssolstioii la Oil aad See tost teles ia 
Ceatral (eases. Part 1 ; Salt teds i i tk * 
Saksartece la taaaell, t iacola, r i laaacU, 
•artoa, aad l ice Coaatiee, Ceatral (aasss. 
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ticxoct, srsiotr-:? i n i r a I ISOWCES 

<«»*> coir. 
etnysn-ti/mti/U •• pp. i w s . jaaoi 

Tka tatckissoa Salt toaboi of t ko Porsiaa 
• a l l l s s t s s ro raa t ias i s * a s c r i b o * i s a 
f ioa-cossty I t a l y a n a o f s,000 s jssro a l i a s . 
Tka s a l t akoaa a sof iaa t U c f a M i o f 254 
foot aortksastasr* f roa a ratatoaco soctios 
ia a coca* tost kola Boar astcbiasos. Kaasas. 
Tao s a l t i s roaioBal ly tk isBar t o t k a 
aortbasst i a U r e s i s Coast y as* r a ? t o t a l l y 
tk ickar t o tka sc.stk.Tost. l o c a l l y t ao s a l t 
Is t h i s oa a a t i c U a o s c o i s c i t i a f » i t k 
asssr ly is f o i l f i o l a s <a« tkickor i s s y s c l i a a l 
aross *ao t o i a s o s l t i o a a l s s r i a t l o s s - Dootk 
to s a l t ' a r i a s troa MO foot oa tka oast to 
1500 toot i s ssstksastars l a r t o a Coosty. 
sost of t o * 22,200 o i l a s * f a s tas t kolas i a 
t k a a t s i r sroa ka*a k a j * o r i l l a * a i t k (cask 
satox, cass ia* t i s a o l a t i o a of t k « s a l t «sr ia« 
i t i l U s f . coaaoalT r o s s l t i a * i s korosol* 
aslaroaooat t o tktoo t i s o s tka s iaootor of 
tko t r i l l s i t . Seao s U s c ro tary a t i l l o t 
solos ka*s borakslo oalaroassst t o 10 foot ia 
t i s a o t o r . t t t o c a c i l l i s a cssaas, ao s a l t 
aistsolst ias o c e a n i a o i l a r t ess t o s t solos 
• k i c k ka*o prsparly caaaoto* sar faco assise 
s ro tec t isa a l l aoai fors a too* tfco s a l t , n i t 
coaclasios i s soso* as a rovios stssy of t k -
kyfeolsay of c o s t t a l lasses B a s i l a r s , tko 
a rss isa t los of casoo kolo loss soao o f sk i i 
sk«o s k i f t s i a * i c s t i « s o f a f l a i * - o i r 
i s tor fsco satsioo tko c s s i s f , a s * a s t a t y of 
ra -oatoro* borokolos. r o i f a r i l l i a a s a l t 
• i o s o l s t l o s *eos accsr i s kolos aksssoso* 
• i t k ao sarfsco cssiss l o f t i s place ( i l l a o a l 
a f toc l e j s j a i oaaoastcsts* by tao roaataret 
kolos. oso s i t k a c a l c e l a t a * berofcolo 
f i sao tor of a -1 /2 foot i s t k a s a l t . 
rz tossiss * l s s o l s t i s s o f tko •sccklssos Sa l t 
la o i l a s * fas tost kolas i s c o s t r a l Isaacs 
is a r a t a as * ssssssl o v o s t ; i a oaly savat 
taoos i a s t o a c M ( s i s o f ekick aro o i t k i * t ->• 
• t o * y acaal * i * sack s i s s c l a t i o a loa f v 
col lapse osi sarfaca sabs Masco, s i t l as 
e s t i a a t o * T2.000 kolas s x i l l s f ckrosek tao 
fstckiaaoa Sa l t soaker a i t k l a tko Sta ta of 
•assss, t k i s i s s cs t io o l apsroxissta ly oaa 
eccsrceaco f o t ototy 10,0C0 o i l as * ess tos t 
kolos. ( l s t k | ( U s ) 

S t ra t i a rapk i r 'Jait Tkickaoss; Doptk t o ta tac 
Takla 

S»IT OtPOSITS; CS9te«y; ITB0C10CT; lOCOXBC, 
t i l l ; U « I K , C U D : LOCCtfC, R t C T n C : 
tcccioe, t t s i s R f i f f ; Mocxac, sosic; »»PS; 
•OOir t lS : S T U T I a t i r t T ; COOtf; M I U I K ; 
S U S X O f K t ; SOt tKLtS; PIMA StOUfS 

ckacactocist ica of tko oasts, ocoaosics of 
cosst rsc t ise SB* oporst iaa aa i a i e c t i o a 
systos . a t * l a o s l coss isara t ioas . k s a i t a b l a 
i a j s c t i s a rose osst ka»» s s f f i c i a a t 
p e r s o s b i l i t y . poros i ty . t M c k s s s s , as * atoat 
astoat t o set «s a l i e s i t s s torse* reservoi r 
a t safo scosssros, as * i t sast ba baloa aa* 
coaf iao* v e r t i c a l l y f t o t f rosbaatat 
c i r c a l a t i a * ky issocsoat lo cocks. Otkat 
cossioarat ioas i s s i t s sa loet ios i s e l s * o 
ooosotcy o f tka i a j o c t l c a zoao. a o a i f o t 
ky*ro*yassies , s iaats loay aa* ckoa is t ry of 
n » n < n c rocks a a * i s t a r s t i t i a l f l s U s , 
oartkasoJtos as* s o s s i b l * f a s l t soarssst. 
afcaaooBO* aa* iascofocly alsaoo* s o i l s 
sasotcst iss tko l a j o c t i c a l o s o , l a j a c t l o a 
atossatas as* a a s s i s i l i t i o s o f kTsras l ic 
f c a c t s t l s f , aa* tassoratscss a s * Brassscos 
s i t k i s t ko l a s a c a o i c Oasotal ly a s i t a k l o 
a l t o s s k o a l * sa fooa* i a t k t c k s a i l s ' tacy . 
s a l t s a t a r - b o a r i s a , aoxiaa ssfaascaa »a akick 
tko ssolooy i s r o l a t i a o l y s o i l kaooa, sack as 
i a tko s y s c l i s s l baslss «iscasso* i s t k i s 
sosoi r , o r s loa f tka ( t t e s t i c ss * Csl f 
Coastal t l s i s s . S a i t s k i l i t y o f vas t * f w 
4oos-«s l l l s j s c t i o a *oo<a*s os tka sfcysicsl 
aa* c k s s i c a l orooort ios o f kotk tko oasts aa* 
tao rosorsoic s a i l s s s * f l s i a s . L i a i t i a a 
factors s l t k i a tko s o i l s s * rosscsair i sc ls *o 
• o l s s a . i a j o c t i s a acatsssro, is tsko r a t a , aa* 
tko possiblo is tocact ioas kotsoos sastas. 
rssocaoir rocks, s s * f l « i * s t k s t c o a l * casso 
olosolso o f tka s o n assess. • rsaioo i s 
proviso* o f tko I t s ta tes tks t baas a t o t a l 
of I W B a c a i a j o c t i o a systsss , tko k iass of 
•astos i a j o c t o * , tko yoars o a l l s oato slsco* 
i a opacat ioa , '.ka casoa s f s a i l costks, a s * 
tko s o o l o f i c focsst ioss o f s a i l s . Csrofs l 
aocloaic ovs lss t ias i s a srorossis i to for 
* o a ? - M l l sssto i s ] o e t i c a . I t s t k ) (BCO) 

K i a c i y -os * i scasss* i s tka sapor sts spaci f i c 
t o l i f s i * l M s s t r i a l ssstos otkor tkaa l i f a i * 
r a * i o o c t l * o sss tss , taooak tko o r isc ip las also 
apply to l i o a i * r s l l o a c t i x ssstos. Tk is pspor 
proaioos it roforoscss. 

MLLS, ISJrCr iO I ; S I T I S t l K T I O t ; OtSTI 
OfSPOSIL; n s T I StOOWC; taSTI TOIOIt ; OtSTtS, 
C D I I D C I i L ; f k S t t S , U O O T i ; f l S T t S , M B I 0 1 C T I * ! ; 
sisr i ' tocf iBTnicrioos; onnaiooT; cataicki, 
p U f m i B ; POTSICM p f o r t m r s ; eaoiocrc 
fotMTXots; efouexc st tocntts; w i n , 
JTMCTtll l; eCOiOST; tOCIS; StftllCSTitT I0CU; 
•moos : i g n m s ; I I H H I K m e m n c ; 
•TDtOOTPlsTCS; PftSSflt tPftCTS; maf lSILITT: 
POIOSXTT; B R K J I i n S ; PillTS; ntCFI t tS; 
CCOBOfllCS; I f JKTIOf 

<*W> 
Oaraor, D . t . , v . s . Ooasrtsost of too I s t o t i o r , 
C iae losst i t a t o r tosostek l o l o r a t n c y , 
C i s e i s s s t i , OS. 

ssfcssrfseo Disposal o f l i a s i * t s i a s t t l s l oastss 
ky f a o y - f a l l f a l o e t i o a . 

tosrieoa Issocia'. loa o f Patrcloss Ooo lo f is ts , 
sasolr 10; Ssbsaifoco Disposal lm SoolSftc 
•solos - * * to *y of sssotTol i S t r a t a , t . t . 
f o l l a y | U . > . ksa tUsa issocSatioa of t a t t o l s s a 
• o o l o o i s t * , f o l o t , OR, (pp. 11 -J0 I , Mi 
f(. ( 1 « M , ISfSSt) 

Dsoo-soll io joe t los i s osa ootko* o f 
l ispoaiaa of coscoat ia to* , ssasaklo, 
r o l o t i o o l y sot rootsUo l i s a i * raotoov 
P a s s i k i l l t r of osov-ss l l ia ^actios os pasta of 
foolosic so* sas iaoor lM a a l u b i l l t y of 
s l t o s , tao aolsos ss* pbyslcsl i . M ekosics l 

< H 1 > 
Oators, i . * . , S. p. 2a lsor , a s * I . I . f a t r o l l , 
S s U s C s i t j o f C a l i f o r s i * • •poctoost of s s t o r i s l s 
Scioaco ss* B i s a t a l r a « i s a o t i s a , Oorkslsy, C I ; 
Systoos, sciosca, ss* Sof taaro , I s c , l a J e l l s , 
C I . 

Proctors pstoeUos t » C r y s t a l U a o toet Ostaa 
o l t rsoos le Ssoar fssss . 

t » t - 7 0 » f ; * t pp . (1«7« , Oscookor) 

i s s l t t a s o a i e skost * s * « coUoet iss p r e f i l i a s 
systoa f o r sso I s too t o t o c t i o s of 
s s t o r - f l l l * * croeko s l t k l s s e r y s t a l l i a o rock 
otoo i * soisf losoratorf toots*, n o f i rst 
ptiotity i o to sarolop a oooceo-roooiosr ssit 
taat s i l l oaabls tka totsctioo sf saissie 
oosroy rofloeto* froo tks sock foes of • 1.0 
• I I . H i I t . M s toetaafalac ftaalto slak. 
Ditsct okswrratioa of tko prlosry conootloa 
«o* I t s flsot so l t lpU kso ksos possUle 

http://sc.stk.Tost
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<«f l> COPT. 
es ias a m r c t - n c t i n c P*lr tkat broadcasts 
sad receiaas boriz*atally polarise* s U u |S 
Mb B| eaves. I K U M sfcear | S | *a**s skoal* 
•at prcrseste i e a f ie ld cr iato • 
f l«l i»-rt l l«* crack. i t ass caaclaaadt tkat S 
sab k «•*« r*fl*ctl*a tactaMeea; skoal* 
tk*or*tically yield tk* best r e s a l t s la tk* 
fetvcttes of aaterf i l l** s a c k s . tzperiaests 
t e s t i s * tk«M t*ck*i«ee* w n p*rrora«* o« aa 
i n t f i l i i t»as i l* crack isdacrd apprmleetcly 
0.5 a ta lc* oa* c ircs lar face of a 1.0 a 
diae«t*r, 1.» • tea* < m i u cy l i tdvr . taaic 
«oo* n f l ec t loa . tat* sere ostai*** eitk tk* 
crack *itk*r a i r f i l l * * er aatar f i l l * * . 
Sa.iaa t k i s l a s t s i s s y , data a*r* co l lected 
•kick esseest** a fraaeeecy e*p*ad*er 
kecixoatel skear aae* refsectioa c o e f f i c l e s t 
far a «raaite-*ater iatacfaca. SerCec* earns 
caa s*v*rely kiader tk* dctcctioa of 
reflected e v e s t s . so t*e tackaifees of 
n c e c i a * tfcls •eels*'" «at< ievastife*.**. Tk* 
f i r s t a sm pkysical or street lee (sack as a 
s l i t tnacfcj t o scattor tka sarfaca eaves: 
tk* secoa*. asas ia patroleas exploret lee . 
ssas a liaaar array of receivers located oe 
tk* fr«* sarfac* ta caacal eaves ecoeasatia* 
parallel t o tea array* tfcas eakaeciaa saves 
• i tk crecaaatiest etctore cxtkeeoasl t o tk* 
Utaar array |r*fl*ct*< *<*ats | . 
s*raB>aIatiaB processia*. 'kick i s tk* 
coevols t los of tk* isversa of tk* soorc* 
ikpat aitk tk* received oetpet. u s foead to 
t* aaotkar a*tkc< a**fal ia sarfac* eav* 
caac*l lat io* . Tk* rasalt* of tk*** 
*iF*ri***ts ar« v»ry *acoare«i*e, aad fartkar 
c*s*arck skoaM iacl«4* a s s o l l - s c a l * field 
t«at e s l s e skaar ease tafWctio* tecksl^ees. 
(I*tk| r u t ) 

StIS» C ttntCTIOS; MTtOBS; P!eCT»»t5: 
CIHlrfS; TCltOVS POCIS; llBC*ir»T ST«!»:»5; 
»»*LTS: JSZWtS 

<et2> 
•*art , » . » . , Seadia laboratories, klbseaeree*. 
«t . 

• • • Reiico las t* Isolat ioa r i l o t Flast - t 
s ta tes t epot t . 

; i ( 9 - i t - 5 * * 2 ; COtr-TdiMO; (acta aesea*a*st 'it, 
J . s . Post ( fa , I , Proceedlea* of a Sysposiss. 
Tecsoe, IZ October i-». »«•>*, (pp. " 3 - i « l , Y"i 
;F- r , , * « . nctobarl 

Tk* aajor ac t iv i ty daring tfc* past rear sad a 
keif kaa te*s s e l e e t l o s ««* era leaf ioe it a 
spec i f i c s i t * for tk» t i n . Tk* area 
ra-ialr** sost b* coa»os*4 of 0 so, tu tor tk* 
capositoty i t s a l f •» ! To tq k* for tk* 
sarrasMiao ceatral xosas. Tka s i ta sast k* 
I»cat*a ac tkat a salt a l t so lat ioa front i s 
sot l lk* ly to k(«ack tk* Mposttory »it'-lii 
0.^ « i l l i e a y*acs; atracttr* skoals h* 
pta i lc takla , >itk »»ly aiaoc Hafocaatioa* a*4 
f«» or •« fractoras; s s i i a k i * sa l t koritoss 
for a f*fcsttory aast t* loeatao k*<***a 194 
*•< fit a 4*ptk, aa4 k* *4>4*ataly tsol<t*o 
fro* o**c- aa« saoarlyiaa a«alf*rs; 
c«rr*st ly , d r i l l kolas tk»«*X tk* « i ^ « i t > t 
ara aot e*raltt*4 s lekia tk* ar*a of tk* 
rvfcs i t s ty or a l . i ts-ataa sou* araaad t t . 
kft*r • taaa*a< I n a s t i a t t l o * of tk* 
ar ia ia s l l y s*lact*4 s i t * I* i* 7 * r«saal«4 
s tractsra l saforMtioa «i<k 41ps star "I 
s*ar**s, fractsf i**, a ad •eesaala' loas of 
pr*saaril*s ktiaoa U tk* basal sala4o 
rotaatica, a • • • s l « »•• locat*4 to >* t* 
tk* St . Iltboaak *r i l*at los i s contiaaini , 
*Ti4*ae* to aat* ta4ic*t*( a farorakl* 

repository s i t * . Coafl ict* of tk* rtaa«jt«.fy 
• itk aataral rvssarc* <«**loao*at ar* kaia* 
iaaostioata*. Potask asplocatery kolas or* 
b*ia« a t i l l W . s**acal p*tr*l*«* osplaratsry 
kolas ar* kola* < r i l l a i i s tk* r**io* araaa« 
tk* s i t * : tk* oaas c l o s e s t ' « tka ropository 
ar* aaa-pcaoociao. > tea f t ; jairaaaaatal 
lepact s u t t a a t t i s kaiao pcopata* by Sasaia. 
S i t* **alaati*a s t a « i * s , iaclaaUa* tk* 
rasoorc* assassaaat. i i u k* caaa>l*t*4 i s 
• a r l ; 1«T>. Paklic koatlaos oa tk* 
oaairaaaaatal iapact coal* coaaaaco ia lata 
%rrr *r aorly 1*Tt. Paoacakl* kvaciaos aoal^ 
a l i a * fasaiaa tor coastract i s* s t a r t i a f i s 
1»T*. aitk i s i t i a l aast* accaptaac* aosalkl* 
by 1*41. Oaaat.it.ias, scare**, aaa ckaractar 
of r»»i a n u tkat tka n p p , i u a* raasiras 
to ace apt kawe act kaas f i ra ly *stokliska«. 
!•»» TIB »*st« aaailabl* far aoteaclal 
stacas* at ( IP?. *«eiaaie« i a tk* a i i - H H ' t , 
• i l l b* IS IE-SI c s f t / y i froe avefcy r l a t s . 
SoM ca f t / yr fre* U S l Iplas M . 0 N ca f t 
back l o s t , a x iaf !*S | c j f t / yr fraa f a n , aa* 
aboat 1 ( 1»|E^*) ca f t fraa aasfar* aai 
Saaaacab Piaor. klafc-la»*l *ast* a i l l 
iaclao* 2 .7 x 10{a*f| ca f t fras Savaaaak 
t i a s r , 1.1 X 1»(t«4| c* f t fraa aaafar i , aa« 
( X I0tt>*l c* ft fraa i a n . Tka p i lo t -aca la 
aparatios a i l l accoaaiata aaly Ti» «»« 
iat*ra*4iat*-l***l aastas. aitk *sp*ri*«ats 
• itk typica l ceaaeceial biafc-l*a*l aast*. 
I l l aast* " i l l ba s o i l s . rSBfr policy of 
•saisa«r*4 ratri**abil i ty i s *aa*ct«4 to pas* 
a sarioas problaa for tka aipp o t s i fa 
coacopt, particalarly aitk raaar* t o 
iatarecsiat*- aaa kifk-tcaol • a s t* s . 
Ciara) (LK> 

aast * To la* * 

s i r ? ; a n o s i T o n : s u i DEPCSITS: BissoLarioa; 
s trc s x i e c n o a ; croio-uc s n i c m i s ; f t i c r s i f s : 
9T>tS; M T U I K ; TO-.IS*; a i l i r t : CTiPOflTCS; 
nai icaazariL lapacr sTtTtRars; H S T I S , 
Tf»iJW»»iC; atsTK. t r c i - i f i r . ; s k i r t s , SOLIJ-. 
tt^IEIJIIUTI; OfSlSi; STCSlCt. SfOLIKlC: PISTE 
ST3PICT; aisTT SISPOStI; rlEtS STJSTK 

Saaaar, C .e . r >;*orai* l a s t i t a t * of Tackaolosy, 
Sckc;l of <^o?kf*ica! Sci*te*s. I t U a t a . CI. 

ri**-Craia*a' Sk**t S i i i c a K Pocks. 

V<jai/s«e-i»0»/»; i« pp. ri<'» 7. S«pt»ab*r» 

la tk* f i r s t part a! t k i s report tk* attkoc 
r*vi««s tk* s«4ia*starr p*troloav of tb* 
sia*-araia«<i t*;rt9*ao*f e l a s t i c s , aai 
p;cpos*a tk* t*rs # pt-ysii* (sa •kar**iattoB 
of pkyl los i l icatai to <<acria* a l l sfc*«t 
s i l i c a t * a i i * r a U raoarslass of s i s * . 
Pkysiis tf* aacoaaoUdaaas aat*ri«ls coaposva 
pr*aosicsat:y of *»»*c f i l i c * t * s . »kT«lH*«a 
ar# iaaarat«d rocks coaco*a4 pctaarily of 
skeet s i l i c a t e s . Tk* sacosd part of tka 
report r*coaa**sa pkysi l lc rocks ssitafcl* for 
• n l n s t i o s as ktsk-lesal raasast* 
refositori**. Tk« aster ceat*at , porosity. 
p*rs*abll l ty , *s« s iaers leey of f lae-srs iaas 
sa4ia*sts asst b* take* i s t o accosat akes 
cessi4*rii>4 tk»a for a repository. Tke 
• f f ec t of asarts , fe los far , catboast«, aad 
oraaeic aatar i s l aaat also a* c»sal«*r*4. 
TW tkr*r. a*Joe arosps of pkyslls ar* 
soact l t* . ats*d-lay*r l l l i t * - s a a c t i t * . sad 
i l l i w c k l o r i t * . Ta* isterWyer aa« pore 
ester coat*lit» decr*aaa as tke prsportioa of 
• s e c t i t e decressas. Tka p k y s i l l i t e s esa ba 
c lass i f i ed i s to l» typea; aaly a of tbese are 
s o l a s e t r l c s l l y isportsat . kit are 2 9 - • « 

http://Oaaat.it.ias
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stctocT, aiMowsT am j n i usances 

<st3> cv.«T. 
fsarta est I M felasfsr plea esarts, tke 
reeslaeec kalae either i l t t te-ckler l te a i l t , 
eires-Iarac l i l t at clay, «c eaectlta cl»T-
Tkare are • haste varieties of calcaraoea 
pkrellic recce, of oklck calt 2 eeeer ia 
akeseeace: those aC esBresisatelt 3M 
cetheaate. 2a* esartx. eat 5t« Bkysila 
fUl l ta-chlacicel . aaa thsso at i f t » i l w t < l | 
«a« csrkeeete, " t aaaitt , aa* 331 pkrells 
t l l l i t a - c U e r i t e t . Tke fsleapetklc ekraiXic 

aa fta Barnes* eoea ta 2 or 3 Basic 
3*-«M pkvstls f i n i t e ) , 

aaartt/faleaper rat ia • 1-k-US; 1B-3«I 
tajadla ( U U n | . esBrts/feUsBsr ratio » 
l .o-t-S; aaa ( ? | » - W I aaastte faaectltat. 
eaarta/falesBar ratio • I . * - V S . the 
eeertxese skvsiUc cacka caa aa classifia* 
lata 2* trass, aal» * of aaica ara iSBsrCsst: 
*a-5«* coasts. S - W carkcaata, 
l lU^a-catoti ta a U t : a»-Sa» saartr. h-le*. 
cache arte. alaaat-Iavac s i l t : M-9W essrer, 
M K carresate. elaee-later ailt-. as* «a-5«l 
everts. • - * •« carkeeata, aoectita clay. Oaly 
aaa ereeaie-rick pfcfsilic rack tape eeeS he 
cassias re* (the Cksttaaaoea Shale), fer t f 
farsatisss ara l is ts* tkat caataia cock types 
of taa eiaeraloejUs races a»a*a* far test is* . 
Saaa of taa sere preeisaat of these ara the 
Chessss aaa Catakill CM), ataka as* SsriBoat 
fOSJ, Harra |Sr. I t . CO, • * ! , Belt |kT», 
Seesstckle aaa Chtckaeasaa p a l , BiecesB 
eetieeata |EI>, aaa Trlaaaic sssiasats sf 
•CT. ax. SQ. Tka 13 Best shesssat rack 
tfpee caaU aa collects* froe * to a 
Sersstisss. I latkl (Wat 

• m u i M i ; s i n n v n i t Mors; STOMSE, 
CMM6IC; t»it»«TIO»: SU1C5; CUr>; HITS; 
STITSTOS-CS; n i t r e : c i n i m ! ; m c n t i ; 
sieiosic roiamTTMS; t m t w ; tirioiosT: ecoiosT 

lesser, I . I . •siversit t at Coercis, Itheea, CI. 
Seasieeestart report: ceeleeic reaaikl l i t r at 
laic as* Sarpeetiaite Bailee fraa tka 
tpseleebiea Baa* ta le testae cf tasters ssite* 
Stefes eitk Poser* ta sitlaa at tssloactive 
laata leeesiterie*. 

T/on/SV»>ss»»/2; n pp. 0*»«» Jaaaarf | 

this rseert ia a fsllee-ec lsvestissties at 
cartais ispecte «1BCBBBQ* i s as earlier 
masrc t t t la4 •Caolaalc rasaiki l i tr at talc 
as* faraastisita ssatas fiaa tka rasa lack taa 
•aastais lafiaa at taatara asita< Stataa aitk 
aaaaca ta s l t i a * at aa«iaactiaa Mala 
aasasitatiss.* tsrtaac lataraatlaa ea taa 
asitaki l tr at altraaaf 1c Backs far stacaaa at 
ra4iaacttaa aastaa aaa aktalaat tkcasfk 
iatacviaaa aitk sr. l . l . laraacx at tka 
LakaratacU ta fmafia, saaartaaat aaa 
sciaseaa fa la Sacra, tka laiaarattf at 
gaakac at aaatraal, aa4 kf tUU ataaias at 
aalac«a4 laeallt laa U aa«yla»t a*4 Taraaat. 
lafarsattaa sraaitoa aa au Mcsaer isticataa 
tkat aaratatlaa is stasis ta taa-fav c, 
altkassk aaailisrisa a takUl t f taaaarataraa 
ara lsaar fsksst t M C, adaa »T| saslrsisf . 
ssraastlaisa* al tcassfU taaisa at Ursa 
aissssicss sessr ia a sias rssss at iscstiaas 
is tka Salts* Stataa sa« (ssaaa. I l t raaaf ic 
racks is cssaral ssas s raisUaalf Jaa 
taarssl csaffistsst at asssssisj csssaraa ta 
•ssf s«aar rack tvsas f i . « . , f rssi ta) . 
•srasstiss fcaa tka s U l i t f ta ssssrss 
•slf-saslisa st aaatt sis (lasses aal 
ssall-scala skasrisf, tks< assasstisf 
ftaaataatn i s f l a * . fltcaaaCic ksaiss tfcat 

t f f i c a l l f rassa is coaassitiaa tcaa 
sasarfaatiaixsa aaaitas aaa aarktatitaa to 
t«ra aaraaatlaitaa aftar a rtsa aariatiaa is 
pkjaical araaartias aa* tkaa aftar a aariatf 
->f saalaaical sattisfa far caataiasaat at 
taftaactia* asstas. r isal lT, f l a l * atatiaa 
ia Saraoat aa< larrlaa* aarif io* tkat aarr 
l l t t l a «roaaa»tar isflac accars ia talcoaa 
racks ascaat ia laraa faalt ssaaa. rvaa la 
tkasa iastaacos. oaly »«rf sliakt saasaaa 
accarcaa. k aa)ac •raatack to tka ssaaa af 
talc for coataiasasc af rasiaactiaa aaatas ia 
tka ralat iaalf aaall aisa af aost koala*. 
Uaaaaaz. soaa af tka laraa tale-carkoaata 
aaits is tka BUeissast fal iar taaiaa af 
laraoat say aa asafal i f atamaata ssksarfaca 
isfocaatiaa cas aa aataicai. I t ia 
cocoasaasas. last caaaHatatiaa alas aa fiaaa 
ta otkar cr is ta l l iaa rack tjaaa. aarticslarT 
ackists, ahick caatais sicacaoas aiaacals 
• i tk araaortlas sisi iar ta talc aai 
sarsaatiaa. iakoratar* iaaaskisatiass at 
rack snaaxtlas, asaaciailf tkoraal 
cssaBCtiaitr, tkaraal vassssios caafticiaat, 
tkorsal scaMUtT. as« tka af facta of kiak 
ratiatiaa flasas. ssa also racosaakiat. {LIU 

SCkPrmaT; TklC; K I I M S fOCIS; BTlSOiriK 
•OCXS; S IR SntCTIO*; MSfC SSSM6C; BkSTf 
BtSrOSkU STOtkStV SIOIOC1C; T d l t U . H W i n i C : 
! t n m cuikscnirtT; m m i n*i«5i<M; 
•LTtlUrTCS; SBHCt; r i l t f S ; nkCTSlIS: 
SCKSTS: nek; r ink S T O I I S ; i n m s 

<S|S> 
t i l car , L C , S . I . Kaasr, Urn. H laar , J r . , I . a . 
rarra l t , Jr. , * . * - karioa, aal l.t. Sklsaaa. 
loaisiaaa Stata t a l x r a i t y , Isstitsta for 
eaairasoaatal Sta*ias, Bate* laasa, I I . 

•ai isaal Caolooy. 

VOII/Sss-sl 12/33; ka laaastisatioa af tka 
• t i l i t * of Salt Coast Salt Soasa for tka Staraaa 
or Msoosal tt kafisactiaa saataa, (pp. 
21V352I, STJ pp. 0»T7, Sartaskar IV 

1 aaskar af soolofical, aaaakysical, aa« 
saackoaicsl isaostiostiaas aara asaartakaa ta 
aars fa l l r ckaractarira taa atractsral aa* 
strstisrapkic cssractsristica af tka lartk 
loaisiaaa Salt Oosa sasiB. ts part of tka 
project aaar SM atrsctsssl as* strati jrsakic 
Has af tka Salt loao kaaia aara canstrecto*. 
Calcslato* sraatk ratss for tks Basis srs 
lass tkaa 0.1 aa/jt as* saaraao srostk ratss 
oaac loss aariofs af tlss ara loss tkaa #.»* 
aa/rr. Isriass laforra* rataa far asr saaa 
ara: Casoxsic, • - • ! aa/rr; laoar Crstaeaaes, 
0.01 aa/yr; as* taaor Crotscaass, 0 .M as/rr. 
Pros sesltiossl asisslc «ata taa sass af tfca 
aackoria toss is cosaocts* U a l l prokakilitr 
ta a latar ketaeea ia,*W aa* 17,a»» f t kola* 
aaa Level. Otkec *sts alss sseeast the -
tsckexle «oss to ka e l l ipt ica l la akaae « k l U 
tka lafkara's aa* Protkre sre isferre* to ka 
sere circalar. eescsesicsl *ork kss keesa to 
sea* tka sisorslee* • *« ckesicsl cossssitios 
of self Caast aait-aoaa sal t . Useral 
rsaoorces ssss asre pea para* far tka feckerie 
as* IsTkars's salt aaaa area*. |MT) 

•saeroM aiserass as* eslcslatieas ara aso* ts 
asslsi Beeels of salt ease erortk set isalaaal 
etsla.. , Ttklos prssaatiaf kasie eats as* 
eossiicetieas fee aalacte* salt ssoss saeeisf 
eroett rates sre iselsoo*. tekle *-«-« fives 
tks eriatisf o i l as* sis veils is tee Vsckerle 
aaaa as* •arksrs Issis sress. lee sssssflese 
for sore *ata. 



<*ts> 
SIOUET. STBMIQCT M> SIT* IDMCIS 

TO 

« K > COST. 
c n n a i conosmei: 
ignTioas; a g c n m i ; caonsic ram; 
ctatacic STMctnis: C M K I ; c m i m a i 
» m s ; u i o i i m i R W I I S : i m n u ; MCC 
ttcuiics: SMKOSIC nsToii; stssac nrucnot: 
stmouMT; m i s ; silt tans 

•ilay. 
sc. 

J . I . , s m u i k U n t laboratory, I U « , 

I n racks*** lacaatsaiaatioB ot Ukalisa 
Salatiaa* of aaclaar m t t . 

•r-SB-7«-M; COtr-770301; laacicaa Ckaaical 
scciaty aaatia*. • « * I I I M H , U , aacck 30-2S. 
H77, | I7 sp.| . t1*7t| 

U acfaaic i M «xck**** pinraaB kas kaaa 
d***lo*ad at l a i m d tlaar rlsat to r*aa*a 
C* 117, Sr • * . aad fa fras alkalis* salt 
solatia** i t i l m l ky capracaasis* af aaclaar 
farts as*, data*** vasta. aaata task 
aapacaat* slarci** aitk afcsda* i a f i l tered, 
asd tk« caaaltlaa solatia* pa in I tkroeak 
tkca* 2.5 U t t t colesas. Tka f i r s t tao 
calaaas ac« f i l lad aitk aafflita itC-J55» a 
peosslsalfeaic catlaa aretes** raair , taa 
tkicd aits Ckalas I M , aa iaisodlacatata 
cfcalatia* rasla. Ikoat 775 l i t * e * of aaata 
acta dacostssisstod la » tasts, aitk batch 
i l i a * ra»«l»* free 50-150 l i t a r s . nor catas 
aara 1.5-1.5 liteca/kc. Ca 137 
•acostssisatloa factor* K i t froa ( .0 X 
10|1»5) te 2.» X IS ft>5), ra fcoa 5 to I M , 
aad Sc W fcoa 5 to 7700, tka lattac asiaa 
ascloss aocbaats. Sc *0 d*caat«aiaati*a 
faetocs sals* Ckalai 100 a*e* feaacally o n r 
1000. Prodact activity did aot cocralata 
aitk tka typ* of sleds* sired aitk tka aasta 
solstloss, isdicatlso; tkat colloids saca sot 
forsisQ aad cscyita csdlossclidea tkcoeak tka 
•scka*** colaaas. tstisstad resIdeal 
tctlaltes is a wait cake sad* ky avaporailaa 
tka dacostaaisatod solstics aca 3.1 sCi/s foe 
c* 131, 0.* sci/v foe Sc €0, sad lass tkas 
1.1 ac l / j foe »». I f tar decay of to 10*, 
raaidsal activity soald k< akoat * sCl/a. I t 
tkasa casta, tka csdioaaclidos raaaisiaa 
aftac ios rrckase* voca f isad os 100 s i of 
xaallta, topreseaUt j as caacall aolaaa 
redact tot of 1590 tisas. ( IH1 

Total los Coscastcstios 

C« 111; sc «0; Pa 

let tfcuser; trstss: tisTis, srer-itTtL-, vouir 
15EUCTI0B; ItSTtS, LIQSTD; SILTS; CtSIt* 137; 
SHOSTHI »0; PIVTCsT*!; BlSTr TttlTltsy-
fClTRtlS; SLOCStJ; ZIOLITtJ: r lUTIOt; ClIUTtS; 
cisinc cotpoovos 

<*I7> 
• itkarssooa, t.l.. atd 0. Mosrsss, La arose* 
l«ck*l*T lakcrstocy, tsctk Sciaacas M* l * lo» , 
t t r«* l *y , Ci ; Sa*disk laclaac rati Stpply 
:osaaar, seeelkols, »•«.<*». 

Saadisk-laaricss Ceopttatlos Proses* oa 
•tdloactla* aasta storao* ia llsad Cssarss is 
Ciystsllla* tack, Proqras Sssascy. 

I t l - ioa* ; JIC-01; Is pp. |t«7«, »sy| 

Is lata Strlsa of 1*71, tka Saadisk-lsarieas 

CaspacaClaa Pcaataa aaa iai t iatad to 
Uaostioata tko t a a l a a t a l , aaoakyalcal. 
kydcoloflcal, yaockaalcai, sad stcactacal 
atCstcts aatleipatad teas tkst aaa of a lsraa 
erystalllBa rack aaaa as a oaalaaic 
capoaiuwy toe aaclsox aasta. Tka casact 
dataila tka caoaajcatlsa peases a ot 
isaaatisatiaas at tka str ia* also, aa iraa 
aia* ia a assalaa kady af fcaaita. lacatad 
akoat « • ka oast af Stockkola. Tka SaadUk 
laclaax raal saCaty rrooraa cacclad oat 
stadias coacacsiaf tas> flaaaatia* af tka 
Stdssi Ccaalta, iaclaaiaa rack auaaa 
saaaacaaaata, a atady of tka pcaaaara sad 
tasaarstara aa rack pacalskility, tkacaal 
m a t s , aad a star aaaXyasa. Thai Lascaaca 
•arfealay lakocstary ( l l l i aada a fesctara 
kydralaay a as is as sat at sty i a acsac to dafiaa 
tka aacfaco sad askssufsca kydcalofical 
caaditisaa at tka fcactscod axaaita at Strips 
aad «• sataxaiaa kas tkass coaditiaas aacy as 
a faactioa af tlsa sad tsapatataca. la 
saditias to tkia stady, LU. also coaaactad 
taa kaatar acpacisaata to aacait tka 
laaoatiaataca ta> datacaiaa tka taaaacstaca 
•tfocta ia acsalta caasst ky tka storasa of 
saclaac aaata. (Jan 

Knots tacts: caiaxrts; •BPOSU. S I R ; M S R 
STOUSS; PSMSMntlT; SBV10CT: CMCniBTlT; 
• •S i ts , tlBTOsCTITt; I t m R I U I ; BTSIOlOCt; 
tS fUS iWI ; I t iT TMISrCB: JITt ET1U1TIOI; 
STOtlCt, CtMOCXC; I l l t S 

•oodaard-ciyda cosaaltaata, Saa Pcaaeiaco, c». 

Pcaliaiaacy Caoloaic Sit* Sslactioa rtctocs Toe 
tko latioasl last* Tarsisal Stocasa Pcoacss. 

t/oai/soi-1*/1«53i; { • pp. | i*77, Jaaai 

To assist is tka Istioasl aasta Tacaisal 
Stoca** (W»TS) Pcoacsa affarts ia locatisq, 
cosstcactlas, sad o^acatiso fadacsl 
capositocias foe tka aafa aaoloaic iaolstios 
ot cadlosctiT* aasta*, t » , aaoloaic 

- coasidarstioss sad associstsd factor * 
sactisost to tka ssloctios of tapositoey 
s i t * * aca daseeibad ia ot ta i l . Sitlaa 
cossidacstioss iaaolsa daptk, aolsas, 
tactosic s tak i l l ty , asd kydcoloajic e*sisa of 
tk* kest cock. » dascciptie* of tka 
lsfscsatioa sacassaey te saaass tk* oaeloaic 
factors asd sos tkis iafocsatioa ess ks 
rktstaad, sat ta i l l ss t ratio* of a aasacsl 
jppcosck of ko« tk* otologic fscrota fosld ka 
appllatd asd ist**rat*d to sscas* tks 
accaptability of casdidsts s i t * * sc* slso 
peasmtad. Ckscts aad takia* af aaoloaic 
siting ok)*ctia«s and ccitaci* sc* isclsdcd. 
ICU) 

SITE StlfCTCOl; KfPOSItOtT: ST0tt«t, ttOlOCIC; 
tkSTt ITOtlSt; IkSTtS, H O I O I C T I T I ; SITI 
S01TIUL1KI; RfCOntlBtTieiS; SI0M8T; lOCC 
noitiics; sTDtoioer; Titvni ptoptmis; 
»TSICIL rtorttrits 

Tardlay, D.t., Osiaat tity of Rlsscsots, 
• laanpolis, »». 

tydroloay of Soas 0*«p ait a* is Pcactsbtisa 
locks. 

I /0»I/ I I I»-»3*7/1; 7i pp. |1»7», Octobat) 
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tICKKT. SWtOlOCT IIS SITE JBMKSS 

<*•»> COST. 
k m t t i ct de*i l i i n i » rrecaebriai cocks 
of tk* tak* Saperior reolca aar* iavest iaated 
dative tka saaacc of H7S i s (art of a 
pcetis iaary stady of tka dry****, or lack of 
< t | M » , of tkasa rocks at daptk. U s e s 
iaeestiaated i ic lafad: Bcaestake c upper, 
caataaalal s i a a , aaar Baacock, I I ; n i t * r ise 
Copper l i a s , Okteeaes* Co.. SI: So*, las Bis*, 
Toaer. 31; Gaca lima, Saaiteeaadee, Ontario: 
Ceoc** Baclaod l i s * . Oataiio: Beeisoa Biae. 
I l l l e t l a t a . Oatario; aad Cr*i*kte* Siaa, 
Sedbary, Oatarie. Be ta i l i of aiaa **oloey. 
bydroleay, aad stractaral sad s tcat la ia jk lc 
sact ioas ac* provided ia tkc fore of attacked 
eocaseets provided by t b * tiakaa coepeBi**. 
• iaa peaplaa records aad cvaelar aaoloaic 
aiaa aaps aara foaa4 to be leedeasat* bocaae* 
tk* aaoaat o f aatar «acoaate«4 ia dee? 
vorkiaaa i s as aiaata tkat aatias i t oa plaas 
aad sactieaa serves aa aaipoo* for tk* oia» 
operators. Bo evideace o t raaaieav seepiae, 
or aovlae aatar ass eeea ct cavorted at 
depths boloa MM f t ; above 3000 f t , aatar 
saopafea so occer la soaa ef the s i a e e . keck 
eoveaeBia associated » l tk vr tawive aiaiaa 
shosld iacraasa tka aacoadtry peraoability of 
tka rocks adjoiaiae tka aiaed oat zoaee. 
k lso , aest or* kodi«j arc located abaca there 
have baaa aara tkaa avers et aaoaats of 
f a e l t i a f asd foldiae ia tka aaolosic past, 
la aaaaral, precaabriaa rocks of s i e l la r 
eeoloay to tkosa sac a, s o i l way froa roses 
distorted by deep elsiee. cr exteasiv* 
eeoloaic ac t i v i ty , sbosld b« «*«• l a s s 
pereaet le . ( U l | 

• I B E S : iSBtOBS BOCKS: TCTlaofPiie roots; SITE*: 
stoasD i m i : a m s n t t ; s t tPKr P I T S ; * z t i z s s : 
flkXB STOBItS; OK OtrOSIIS; MkCTOIES ; •1VITS; 
IIFCSITOIT; SITE StLBCTIOI; STCU6t, GEOIOCIC 

Taialer, 0 . 1 . . J . » . f k i t a , ».J. JokasoB, L-0-
Tea*. k . I . l a t a r , »*S S.T. Cbaag, lockaoll 
l a t e r s e t l o e a l , ktoaica iBtarsatioaal B i v i s l o s , 
•ecky Plats Plaat, coldes, CC 

Statas (apart, las t* lacineratioo aid Piratioe 
for Beete la iaaeaei t , ProdectloB, ana 
teprocessisa Bivisioa of tka Departvest of 
!B«rar (Jely-Decaefcer 1«7a>. 

I P r - : * « : 20 pp. (1»T», sovaster) 

la lac iBarat ios- tUat ioa systea i s baiaa 
developed for trestseyt of eeaoral plaat 
aasta based on tk* ar iat laa p i lot -p leat 
f l e l d l s * * bad iaeiaarator aid r i t r i f i c a t i o a 
of raaidsas. k tas east.i c l s r i f l ar i s beii< 
•vsleated for saparatioa cf trees eeta l 
.a boat I.S at*) fros tka sast*. To la a* 
radactioas ot *.» to 1 aad veiakt rodactioas 
of 2 to 1 aara ovteisad by laciaacatloi of 
IBM f i l t a r s . k t r l b e t ) l phosphate-solvent 
• l a t ere ass beraed ia tk* i s c l a o n t o r tfiaa a 
•ou l s s c*rboaat*-citalyst atiad bad t o t l a *? 
tka pkospkat* a* aodiaa pkospkata; too rasa 
a*ara«*d 103.If pkoapkata raeeaory. 
Tl tr l f IcatloB a t a d l n aar* coi.dactad oi tk* 
alsBlatad iaelaarator aak sal aoacoabastlbla 
Mat* *tr**a fro* a 111 aaelatr fsal 
raproeassia* plaat. Joal«-k*at*a aad 
stasdard raaistaaca-typ* salt roactors liaaa 
baas dasiaaad aao tr* baiaa tabrieat*^. 
farloas caatiaa* of a i t r l f l f l aasta »*r« 
•valaatadi tk* aatkod tkat tpaaars t o b* b*at 
*a*s a oKb-eattat or pl*« Mia* at tk* s a l t 
reactor o a t l * t , t i tk tk* aoltaa alaM 
droppiao oato a aoalag plat*. Tka aroaaet ia 
l ( ae ia 4i*aat«r by t am la bsiakt; optlaaa 

aac*alia« t i a * i s boiaf dataraiaal . Coepatar 
aadeliaa of B* oaa*ratica froa Pa ia th* 
aasta pal let* iadlcates tkat tka prababta 
aaiiBBa Pa o i i t t coateat of 0 . ) a t* a i l l 
reaeire 2000 y*ars batata aadiffasad Be 
•xcoads i t s s o l a b i l i t y at ta* alass yield 
stteaatk. (Lin} 

IBCXUUTIOB; IBBOBTLISkTIOB: B1STTS, SOLID: 
n U t B ; CUSS; tESIflBS; tOLVIE (COBCtBOB; 
SOBinkBT; BtTBOPS: rlTBirtCkTSOB: BCLIW; 
BkDIOITSIS; BlSTf l*<k3EB«K; BkStES, II3BIB: 
B1STES, tkDIOicmt; PU70RBS 

Zel ler , t.l.. Z.t. l aa ico , aad O.P. saaaaers, 
Baiaarsity ot Kansas. Mpartaemt of Saoloay, 
Lsereace, KS; Haras I s s trsaeats . l a c . , Geopkoto 
Biaiaioa, Bal las , TX. 

katacctica, 1 Potast is l Maposal Site foi tke 
Borla's Bi*k-L*a*i ladieactia* Basta. 

Boeara Ceoloyy t:31-2«. (HI) 
Tka potaatial of laroe aasaes of i c * far tk* 
disposal of radioactiaa f u t u i s discaaaad. 
»s 1OB9 as tk* aaerae* taaaeratar* of ice i s 
asiataiaed s e l l bale* tka freeilao, poiat i t 
pcorides aaay of tke saaa f a s t e n s aklck sake 
salt as attract ive storeee aadiaa. Practares 
at* a*lt-haali«o tvioaok recxysta l l ia i t iBe 
at4 p las t i c f loe asd i t i s laparaeabla to 
aster. Tkc beat cotJect ia i ty of i ce i s loser 
tkau tkat of sa l t t t t i t i s coaparabla to 
ceaaoB rock types seek aa era s i t e . Ts 
katarctica, i c e occers ia vary laroe 
costiaooas aassas ot kiok parity, sarfec* 
tasparatares are very lea aad tke ceatcal 
portioB of tataretica i s tk* lacaest aisa oa 
eartb ekick i s esseat iaUy devoid of flora or 
( m i . Tka i s t er ior of tke ice cap la East 
Istarctica i s tke aost isolated refine froa 
aocaal kaaaa costact . If kot coataiaare of 
bl«k>lavel radioactive aaate are placed oa 
top of tke i c * sheet tkay caa aalt tkeir OSB 
•splaceaeat ; i a t t a tkroaok tk* a s t i r * 
tklckaess of tba i c e . Bl t i sate ly , tfc* 
costaiaera voald coaa t s teat at tk* ice-cock 
iaterface froa see to tea k i lose ters belov 
tke sarfaee of tke i c e . Costa la*cs aoald b* 
dasieaad to s iak sjovly aad ver t i ca l ly . 
Saov, sa l t sater aad plaatic flo* voald 
peraaaeatly sea l tka skafts beklad tUa 
s i tk l so coataiaers. I t i s recoonizad tkat 
cec ta i s probleas ralat laa to tk* s t a b i l i t y of 
tk* i c e sbeet are coacened d irec t ly »itk tk* 
k*tt bslaae* at tke ice.toek iaterfaca. ta 
iacreas* ia tk* taeraal iapat to tk* 
iaterfac* toaa coo Id rass l t i s a rapid 
lacress* i s tk* rata of aeveaaat of tke ice 
sheet over i t * bed. Tk* eeckaaissa vkiek 
aiskt triaaer sack a aovaaaat caa be 
•Us i sa ted if tke aaate e t i i a t e c * ar* 
tetkered so that tfcey ate fro* oaly t s s i lk a 
pratetaruiaed distasc* i s t s tk* i c * . (MP) 

It STB, BISI-ltTtt.; !C«; CCBTKBBBS; TBOIkL 
HOPItTIt*; t t t t tBS; tISTt STOtkSf. tBPOSlTOtl; 
ftrCIHTkTIOI, itTfOtOlOCICtl; »OCW; 3ULI>S: 
5JTI itltCTIOl; BIST* HSPOBIL; SLKIKM; 
stotin, etoLoeic; DISIBB; smoiof, noficBooiB; 
I H f 50WCIS; rifOBITieiL STVDItf; s i f t SlUVTIOB 

<»*2> 
t * l l * I , Z.J . , t.t. SssadaT*, sad 1.1, laoiao. 



<«M> 
etOlOCT. BTDIOlOCt >ID SIT( SISOWCES 

<M2> COIT. 
l i t t i M SodioectiTe saate oa tea - 1 Proposal 
toe • » latersat ieaal (adioaaclide Depositary i> 
I t taret ice . 

• a l l a t i a of tfce i t ea i c S d o t t i U 2»:»-«. 
50-52.(1*73. Jaaaacyl 

peraaeeat disposal of kiak-le«el radioactive 
vastes asder tka katarct ic lea cap i s 
proposal a» a solat ia* t o tka east* 
aaaaeeeeat problea. l i t eaailable eaideace 
tadicates tket i f tka aastes aara fasad iato 
a so l id f l e a s s a t r i s , t k e ; coal* ba 
practicably aad safely traesparted to tk* 
later lor of tka ica cap. I t placed oa tka 
sacfaca of tka ica, tkey »oeld s a l t tSair oaa 
aaplacaaaat sbafts skick aoald rapidly raseal 
by fre iz iag aad p las t i c f loa . Tka costaiaars 
•oald aiak s los ly t o tka ica-rock i s terfact 
•kara tkaj aoald cassia afaly isolatad fees 
tkc kiospkaca fee soca tass 250,000 years. 
Teatatitely selected dispcsal s l t a s sea 
(00-1000 ks i s la td tree tka aaacast aataral 
flora or faeaa. isolated fees tka saa by 
aoaataia raeess as s a i l as by long horizontal 
tkl-rksesse* ul ica sad fxcxes froaad. Tka 
s i t a s taca salactad to af fect ive ly a l ia iaata 

say karafal e f fec t s daa t o ica soseses t s . 
tka a* jar probless to ba aolte* t o es tabl i sh 
tka f eas ib i l i t y o f t k i s approach iaclada 
coaplata l i t erature asd lakoratory s tadias ot 
taa baric principles iaaolaat , foiloaad by 
f i e l d s a m y s **d error ia^ats to ackiara tka 
fo l loe iaa: (1) dotacaisa ice -caals ter 
ia teract loas ; (2) server datailad i ca 
ckickaassea, esveaeats. asd ssk- ica 
topography; (3) dotaraiaa taaparatara 
fradieata does to tka rack-ice ia terface; asd 
{*! desiea, coestract , 'aad f ie ld t e s t fcotk 
eeaiaeerlaf aedals sad prototypas of a* 
operatise fa i l -**fe traaspoct aad eeplaeeeest 
s ys tas . i brief coesarisoa of tka ica cap 
appcosck a i tk otker sat sods akick kave keaa 
saeaaatad for a l t l s a t e alasasal i s i i c a t a a 
tkat i t kolds pcoeiaa of s e i s e tka aost 
practical asd safest s o l a t i o e . (sstk) CUE) 

SITE snECtioi: icz; cucins; icrosmtT; MSTE 
OISPOSU: OaSTE ST0M6E; SVOtaCE, S7OL0SIC; 
DISIS1; T E E O i m C K STaVIES; t t T i m 
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iissiiToii no tcoicarc u n c s 

<a»> 
•traae. 1 . 1 . . I . t . scklagal , aid « . » . s a l l i v a a , 
IIS Carwratioa, t oekv i l l * , (p. 

•a Loa aii i a anaaoaably eehlevabl* ( l U l h ) 
Stadias a s l e t ive to tbe b*t««r_' Vast* tvraiaal 
storage prograa. 

T 01T/SM-77/a250»: IBS-3021; »• pp. (1*77, 
October) 

Tfea re tor t presents the history at 
developaeat of tka 11*11 concept and c r i t e r i a 
as applied to both o f f - a i t * ttaviroaaeatal) 
aad o e - s i t e (occxaatioaal) axsossree a t 
naclear paver pleats a s wall a s tb* carxaat 
s t a t u a f a c t i v i t i e s Bitbia tka varioas 
federal agencies directed tosard developing 
U l l l c r i t a r i a foe other areas of tka aaclaac 
Caal cyc le , ravireaaeatel U U I cr i ter ia 
related t o a i a i a i i i a a radiation to the 
aerroandlna popalatloa, a sat of noa-ge**ric, 
aaa probably aoe-aaaerical c r i t e r i a , are 
i i K U H i . tb* c r i t e r i a v i l l apply t o tb* 
varloa* t i a e phases of repository operatioa 
aad » i l l provide eaa l i ta t ive oaidaace oa 
procederes, agaipaeat to ta aa*d r oparatloaal 
philosophy, neoitorisg rogaireseBts, a t e , 
related t o repository operatic*. 1 aaabac of 
stadias ar« boiag parforatd by aad for tb* 
n c aid tb* t f l shich a i l l d irect ly iapect oa 
tb* K i l l cr i ter ia being developed, aad 
provide tb* aethodolegy aad technical 
gsidaace for tbair la tere developsett . These 
ar* generally senaarized ia t a b l e s . 1 ooe 
stady evalaates aaclaar pcaer plaat 
experience aad i s t o develop tacbaical 
gaidel laos for a spec i f i c poser plaat. On* 
RC epnsserad stady i s developing data oa 
Jose cosBitaeata for a l l etgeeat* of tb* fa*l 
cy- l« an3 another bas raccaaaaded 
stteegtheaisg of tb* regelatory bas*. la 
iatorageacy atad; i s reviaviag tba federal 
l a d l i t ion Coaacil (PIC) geidel iee l i s i t s , and 
»If i s spcaseriag a stady of aethodoloer tbat 
caa ba. a t i l i xad far spec i f i c jobs , priaari lr 
at poaer p laats . lecoaaeadat imi ara 
diacassed to asaata tbat cvolvito l l l z l 
coacapt* ara periodical ly brought .f t o dat* 
aad that sack concepts be aada a* i l iab le to 
those sabcoatractors ako k*»a responsibi l i ty 
for deslgs aad oparatioa cf a repository. 
The ratioaale for i sc lad i sg traie iaa progress 
aad aadits ar* given. Oa* of tbe aaia 
object ives of tki* stady i s to Identify 
reporta, a r t i c l e s , tes t iacay , aad etber 
soarces discsss iag U l l l cr i tar ia tkat say ba 
pertiaast to tb* (ITS prograa, Tbara i s an 
aaaotatad biblicgraphy « ' aoaa 03 soarces 
fro* 1»">0 to tb* sreses t civlag isforeation 
oa m i l c r i t er ia asd i t s application. (C|j) 

•irOSITOIT; IfCOMtlMTIOIS: LICEISXIC; IISTE 
STOIItf; I iSIrS, IIBIOICTIft: IISTI MltetSEIT; 
CC5T K l i m III1T5IS; IXVIttS; KPOSIIf, 
PCPOIITIOI; STIIDIIM, rtDfllL; EXPOSOK, 
CCCVMTIOm; lOHTOtHG; MHID IMLTSIS 

t s l e a t r t , t.i., I . » . Torres, I . I . Pabaa, and 
l.t. iranaea, Tb* ID* corporation, ilbegaargna. 
I t ; XITEtl Inviroaieatal Conaaltaats, 
laeorporated; loastoa, TI; saalia Laboratories, 
l l tagsergse , I I . 

Prallainsiy Safety iasassaeat of tk* la*t* 
lao la t i** Pi lot t l aa t r a r i l l t y . 

COir-TllUl; Sc ient i f i c l a s t s for lactate laate 
•asaaeseat, Sciaac- Tndarljiaj ladloactia* l a s t * 
laaaaeeeat, f o l . 1 , 8.4. leCartkr CM.), at a l . . 

Preceediasx of a Sraposiea, aostOB. I I , loTaabar 
21-Daceaber t . 1*71. Pleaaa Press , lea Tor*. IT. 
tpp. !1J-520), St3 pp. (1*T*| 

Tki* paper saeaarizes tba e f for t s t o perfors 
• safatr assesssaat of lb* I t f t f a c i l i t r 
btaina proposed for soatbaaatera lea s e i i c o . 
ca*se*ajaac*s of tb* ***ats ebich r e s a l t ia 
l o s s of coataiaaaat ar* af faadaacatal 
iaportaac* *b*e aakiaa a i t* aalect ioa , aesiea 
aac is toas , aad aaste fora aeceataac* 
cr i tar ia . I b i s assasaaaat of tba IIP* 
f a c i l i t y i s l ia l tad to aaasaiaeaces in teras 
o f tb* 4 \ IM t o a aaxiaallT •ipoaad iadia ideal 
a s a re sa l t o f iatrodaciaa tb* radioaaclidas 
i a t o tba biospbarc by aaaas of f ive 
scenarios, tear of abicb ropcesaat a I'.eaid 
braacb of tbe repository aitb tke sabaaoaaat 
traasfer of tba east* as ter ia l tbroagb tb* 
•ajor asalfar af tb* ree ioe , aad oa* of abicb 
rapcesaats a braacb by tasaarca exploration 
d r i l l i a * act iv i ty abicb brings easts d irec t ly 
t o tke ia. face. Tb* scenario description 
iscled.. - . l e s t i f i ca t ioa of a breacbing event, 
• pkjs i t - i secbanisa for traasportiag tba 
aasta tbreagb tbe broscb, and tk* respoas* of 
tba storage sadia* to the *v*at. 1 
aatbeaatlcal nodal i s tbaa coaatracted 
doscribing tb* traaaport process in tb* 
sodif ied aedla. Tbis aoael xs a t i l i s a d to 
deteraia* tke coacantratioa of tk* varioaa 
radioBBdides as a faactioB of teaporal aad 
spat ia l coordinates i a tke aodeled ragion. 
Once tk* vast** are in tbe biospbara, aa 
ind iv idaa l ' s axpoaar* i a asssaed ta coaa 
t o t a l l y froa tba coataBinated aaterlal or 
area. Tk* coasegaeac* parasater i s tb* 
SO-y*>r dose coanitnent tros on* year of 
exposir*. Basalts of tbr too vorst case 
l i f a i d braacb scenarios aoald give a dose 
range (ia raasl froa 2.0 X 10(1-9) t o tka 
l i v e r , tkyrold, aad lang, to ».S I 10( l -« | to 
bone for scesario 1 (a connection letvaea tk* 
overlying aad andarlyiag agaifars tbroagk a 
fa i l ed s e l l akalt) , aad froa 2.» X 10(1-6) to 
tke lang to « .* X 10(1-3) to bona for 
scantrio a (entire overlying agslfer f l o s s 
tbroagb tbe repos i tory) . Coapared »itk dosea 
froa geaeral searces sack as te lev i s ion (1 X 
10(1-11 r*as) or backgroaad at tke I I P ! s i t e 
(100 X 10{r-3) rans), tkaa* kigbar (1.5 X 
10(t-5) U 2 . l l 10(1-2) raas ) . Tka parpos* 
o f th is analysis **s to provide data apoa 
shick tb* safety of tb* H»r f a c i l i t y aay ba 
decided far contact-handled Ti l . l o 
coac l ts ions regardiag cb* safety are asd*. 
Tke extreaaly lov doses received associated 
v i tk tk* l iga id breaches skoald be coasidered 
i a the vasta acceptance cr i tar ia asd cenieter 
l i f e t i a a regaireaents, aad tka bigk doses 
received da* to d r i l l i n g coald be redacad 
s i g a i f i c a a t l y by ckoosirg an eaplaceaent 
scbene tbat ?reventa several coataiaers froa 
being pmvtratad by tb* saae borehole, 
(lath) (DC!) 

•ISTES, U0I0JCTIVI; IISTIS, TlllSSIIItC; IISTI 
ST0I1CI; I1STX DISP0S1L; TIIKOIIIICS; 
IIBXIfXOI, I1CI6I00ID; WDItS; lOOtXJ, 
MTDMITICII.; IEft>«T0IT; ITPP; I1DIITI0JI DOJE: 
uriTT; looinis; m i w i i n i u tiroson P»TII>T 

<M5> 
•iacbof, f . , I . ta lxer , and o, laaacbaig, 
Soattiigea Onivorsity, laadesalnis ter i ia faer 
rorsckaag and Tacknologle, loan, M t u i rederal 
lepablic . 

Syatsa Stedy, ladioactiv* Hates in tk* radar a 1 
Bepibllc of Oersany. fol a. tb* lav Concerning 
tb* Disposal . '. ladioactiv* faatas . 
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<a«s> 
i r a u m t u i icosoaic aspects 

<«1S> COBT. 
Sl l -«: *» pp.|1»77, jaaeery) 

areaaatad axa the leeal acpacta of the 
aatheclty far reealatiea cf tka aadaar 
iataatry la eeraaay. the stety i« dieidad 
iato tee pacta: taa Cleat deal* * i ta leeel 
baala af aaclaac lac >ai taa aacoad part 
encorae taa aafeceaaaat at each laaa. 
•iecaased aatat fact oae aca: I I prehleas 
coececalae teraisaleey; 2} ca*le»ctie» caste 
diaaoaal; 31 other ocdiaaecee ehlca pectaia 
to redaaate diepoaal; •} efelaistratiee 
respoasibllltias: 5| ejaastioBe coacaraiaa 
l i ab i l i t y ; «) local pcehleaa a i ta rateaate 
diapeaal la the aaa, sea cettos, tatarctia. 
as* apace: aa* T| reaelattoa* l a latacaal 
l a * , aeceaaeaiatlOBS aca Bade for 
iaproaaaaat ef tLa a l is t ie * laaa. (•»*) 

I K I S U T I O I ; uctasiK: s i i cxsposii; nsr i 
DisiosiL; i i s n wiacunr: nstts. I I U O I C T K C ; 
sfict Ksrosau a i i H i i s , irrtmrtaau. 

lata aa experlBeatal laatallatlaa far 
tetclopeeet, teetlae. aa* optialxatloa af 
eetaods for taa aepeeitiee ead f laal ateraee 
e f radioactive castes- lacaaaa taa alaa aaa 
•at erieiael ly lataatat far this pacsosr. t w 
type aa* fcaatlty at aaataa iaaa beea 
carafallT eaflead- Bewever, alta taa 
•zoaptlaa af taa ratrialabia aaataa, taa 
depoeitad hiejh-laael seats* ehealt r e n t e la 
taa laa* fraa tba beeiaalse aat l l taa 
aaccaaafal caaelaalaa a f taa vrperlaeats. 
af tar taa aaaaaatlaa af taa ktaaic I taa u i 
taa ladlatioa rrotectioa OrtUaace, > llcaaaa 
aoall aa rafalral accordief to Sac • fare. 1 
• f taa aedietioc tretectiea OrUaaaea far the 
aacfaraaaca af research aa* aaaalopaaat 
proctaaa- la taa laaa, hacaver, ao atacaaaat 
e f iateat aaall be seeded sadar Sac. tb af 
the Itealc laaa. f la i l 

STOUCI, CSOUSXC; S i l t K M R 9 : BTIIS; BaSTIS, 
unxoacmz: n s m , iiGt-urn.; USISUTIOB; 
UCIKIK: KIOSIMK; m m 

•lataiaa, I .D . , J . t . Jeakiaa, aa* t.». t l l aa . 
Oak ( U f a latioaal Laboratory, Oak Bide*, T». 

la overcie* ef latarlal Ceatiel ted 
accoestebility Ceailaaratlaar far a aaate 
Iaolatioa leEoaltory. 

coir-7*0*22-. teericaa laclaai Society laaaal 
teetia*. Sea Dieee, CI , Jsae 18-22, 197*, (1* 
pt.) .f l«7al 

Tka aaterial coatrol aad eccoaatabillty Mads 
of * aaata laolatiaa repository ara exaaiaed. 
Tbraa lafals et coatrol aie diacaaaad: fll 
itaa ideatificatioa aad ecatrol, (2) taaper 
iadicatioaa, l td (31 aaaatitatice aatarUl 
asatr. I ssssary af aaata characterixatiea 
is preseated, aad baaad oi these, pics a 
coisidsratio* of tha acceasibillty af tba 
vsrioss types of mat* , aatarial coatrel by 
itaa idaatlficatioa aad aeceettabinty (rbara 
tka iadivldeal aaata coetsiaar l a tba basic 
aait) ia recaaaaeded. Taaper iadlcatiaa 
procadaras ara alao racoaaaadad for tba 
iatareadiate aad la* l a * * l aaata cateeoriee. 
(lath) 

Sn a l » 0HI/TS-4H2 
ItPOSITOtT; I15TI ST0tI«t; IISTtS, •K l - t l f t t ; 
CI1DDIIS; IISTIS, laTIIHDIITt-UVrL; IISTtS, 
ne*-»Tt i ; com:ins; DIVMSIOI; avcuii 
itTtiiiLS; m i s r a m n M 

tceest. I . e . , aad J. rfaffelteber, 
IsadassiBlsteriss daa laaera, •etellaac 
Sickerkait larataekalacker t i laetg, • « * , Oaraaa 
'aderal lapabllc; taadaaaiaiiteria* das Xauta, 
lafatat. tatseraia* aad Tetacr«*i>9 *oa 
•eritecksiecbee talsoaa, soai, oaraaa radarsl 
»«psblic. 

fasctisa aad Ucasiina S ta tu ef tka asse Tost 
stsraf* rac iUt r . 

•teaiirtackaft *toeteckslk 25(121:6»1-««2.(1»77, 
gaceabar) 

Since i ts acaiisitlo* la t9«5, tka lereer 
* * * • I I salt slaa baa beat converted by tka 
seaallacbaft f i t stnbleaferschaae ib* (OSD 

Cobea, 1.3.. t . L . Braaa, I~L. Sckaarts, aa* a . l . 
Teeea, laeceaca llaaraera Ubecaterr, U.»*raoca, 
a. 
Icoeoaic aad (aalreasaatal Ifalaatlea ef Caclear 
state Blapesal br eederfreeed ta Slta l e l t l a * . 

Ttaaaactleas ef the kaexicaa laclear Sedetf 
«:1»«-1»«; SClX-51713; CDST-7a0«0S; ksericaa 
••clear Seciotf aaatlag, Pblladelpbla, r » , Jaae 
23-2«, «97«, (l» pp.|.|197«. *e**aaar 30| 

Diapoeal ef hleb'lerel aaclear aaate by tbe 
Deep ladarareaad Belt rioceas (Msr> *aa 
re* la*el aad eaalaated ralatl*a to etber 
proposed aataede fee aaata aaaaeaaaat. 
sdtutaoaa listed sere: 1) ellalaatlea »f 
redact lea ef aaay precaaalad eparatioas aad 
tb«i i attesdaat rlska, 31 potaatial far aafa 
dispoaal ef a l l levels cf l l f i i d casta, 
iaclMlaa iateraadlate aad l e i lecal , 3| 
elialaatlea ef radiaactice easts 
trasspectatiea aad i ts sttaadaat risks, «) 
peraaseat biadla* ef tbe radioactive aaata ia 
a rock aatriz deep asderaraaad, aa* 5) 
asaaraace of paraaaaat safety free floods, 
eebouea, or carfare, trablea araaa 
diacassed cere possible policy eeaflicta, 
Biacoaeeptieas, aad tacbaical problees. 
kltboaah tka poteatial eacixeaaeBtal iapact 
fpeeslatioa eiposare to radiatiea) fee tbe 
BOBf coacapt cas f oaad to '-e leaer tbaa tkat 
for slteraatiia diaposal aetkeda, tka 
difference cas ceasldared ef aaall 
siasificasce. Isaecer, a petaatial 10* coat 
saci««s ralstlce to otbar eeeleflc disposal 
aetkods sas ladleeted. (latkl (JTB) 

•1STIS, SlOd-Uf « l ; COST • f l t r l T 1MLTSIS; 
tcoaoncs: m i l l imrsis; IIIOIILIHTIOI; 
UST1-I0CI IITnaCTiavS; SlftTT; SkBOtkSt; 
noooS; tflLDITIOl; SlOltCI, M010BTC; 11STI 
MSrOSli; fflSTIS, II0OID; f fMSVII , fOfftlTIOP; 
•IBI01CHT1 »te»T; SOllDIf KITIOl; HUT SOOtCfS; 
IOCRS; ciflTirs; ifrilws 

Control pats Cerporttles. 
•atioBSl Mat* Tersiaal Stc««* Pcseras, 
Conflaacstio* saaageaeat r ias. folsse 1. 
•••aaeamt Ssiaary. 
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iKoLtrnT no Ecoieaic isricis 

<•••> COST. 
t/0»t/sa»-T»/l*535/Js 7 pp. ( » T i , H a « 

Tfca o f f i c e af l u t i Tsolatioa Coafieeratioas 
SeMeeaeat Syste* i s a atanaardlxed 
H i i f i m l d isc ip l ine baud OK iadestry 
standard eetkodology aad tke saioa Carbide 
corporation, Bncleer DivirioB |BCC-*D) 
procadere designed for as* i a araaiaa 
capacity ^rpeasioa projects . Tka plaa i* to 
provide tka •aaagaaeet d isc ip l ine tkroegk 
•kick tka rrograe coat aed sckedale trade-off 
decis ions sad* coaceraiag tk* a i ta select ions 
aaa f a c i l i t i e s perforaajtca aad sappo-t ere 
caaaaaicatad and coatroUtd t-y tk* 0*1. It 
• i l l be aaa* ap of foac feactiea*: II 
Coafigaretie* t e e a t i f i c e t i o e , 2) 
Coetigeratioa Ccatrol, 31 Cosfigaratioa 
Stataa accent ing . Bad ») Ceafigaratloa 
aadlt. ICUI 

COST BtlEPIT. alaLXSIS; EECOBtEBBaTIOBS; QBallTT 
issotucE; sTiraaiDs, r ro ia i i ; aisrt STOI ISE; 
SITE SELECTIOt; DIMIWI 

<5W> 
Davis, f., J r . , I .E. Blaaco. l . C riaaaf, G-S. 
• i l l , I .E. I c o n , aed J.P. BitberspooB, Oak 
t i l g e lat ioaal Laboratory, Cbtaical Technology 
Division, Oak Eidge, TB; oak t idg* national 
laboratory, EavironaeBtal Science* Division, Oak 
•idg*. T». 

Ccrralatioa of EBViroaaental Tapact aitfc Coat of 
•aata Traataaat. 

CIIL/»J«t /? l -«; Correlation of Badioactive 
taste Traataaat Coat* aad tkc EBalrsaaeAtel 
lapact of Ea«t* Ef flaeat* i a tk* Bncleer Fact 
Cycle - teprocessing of Rigk-Teepetatar* 
ess-Cooled taactor reel Containing Oranlea 233 
Md Tnorics, Section " .0 , (p(. 83-86), 183 
tf.am, ian 

Tko relatioeafcir* beteeea tka aaaaal cost* of 
tka radaasta traataaat sy s t e s s dascritiad ia 
pcavloss sactioaa and tka iapact of 
radioactive re leases , i . e . , tka dose 
coaaitaaats, froa tkaaa a istaaa ar* 
preseeted. Tka innaal coats aad dosa 
coaaitaaats for a basa caaa and eaec#edlBq 
casa stadia* at aid aastar* and coastal s i ta* 
sra seeaarixed ia tak las . Eack cost ia tk* 
astiaatad to ta l aaaaal coat regsired for tka 
additional cadcast* traataaat *T>taa< for a 
given caaa beyond tkat repaired foe tka 
basaliaa casa. costs ar* a l so g ives as 
iacraaaatal dollar* par kl logrss of keavy 
aatal for tka additional tadaast* traataent*. 
Dosa eoaaitaaata «ra reported o* saaaral 
basae; 1) popalatioa an* Ml to ta l body, 
ga*troi*teatl*al tract , bona aad tkyrold 
dosas sat to 55 a l ia* froa tba plant, (kick 
ara tka total dosas froe al l radioactive 
aatariala ralaaaad froa tka plant i n a 
•pacifiad ca*a; it Ucrasantal dacr*a*aa in 
tkaaa aaasal average val*«* aitk r*s**ct to 
tka baaalia* casa; aad 3) aarisea aaaaal 
total-bed* do*** r*c*iv*4 by as adalt at a 
distance of 1.5 a l i a s fro* tka stack, 
'actor* to convert doses at 1.5 a t las to 
do*** at 0.5 a i l* asd 0.1 a l ia ara iaelnded. 
I l s o vivee ar* isdlvidsal aaiiaaa aaaail and 
popelstlon aaaaal do*** t c r a r i a u body 
organ*, ladaast* traatasat casta ara 
cosparad aitk faal r*proce**lag c o s t s , poaar 
c o s t s , aad t o t a l capital i n v w t s n t . IMF) 

COfTI; I l K t UftTIEIT; 00»t C08KITI1HT*-, 
IIICTORS, BIS*-rlRMtlTlHI SU-COOMD; 
itHocttsiic; »OPT mm-. ais?ioimsTim 

TMCT; BOBES: Tst lOIO: PIDUTIOB DOSE: CO^T 
nnrzt MILTS is; ETPOSSIE. ISTEBBU.: 
B I l l l T t O I : XSTESTtO*: TRITXEB; CaBSOE 1 * : 

lODIf l 129; CESTBS 13»: CESIIS 13T; EETPTOB 8 5 ; 
POPBUTIOBS; CUES; ST10BTWB a 0 : «0(HTS; 
CaiLOSEI; TIEOEETtClL rTODI'S: !1»1 

<50I> 
Saais, » . . J r . . I.E. DUBCC. I . e . Planar. S-S. 
s i l l , t . E . Boor*, and •! .? . *tth*Tsaoo«, oat 
l id** la t ioaa l Laboratory. Ckaaical Tackcoloay 
Diaision, Oat Sidoc, Tf; Oak lidaa l a t i oaa l 
laboratory, fnaironaontal £ciaac*s Diaiaioa. Oak 
9ido.«. t» . 

Corralation of tadioactia* fast* Traataants 
Costs aad tk* Ssairoaaaata 1 Xapact of wast* 
Etflaaats U tka laclaar »aal Cycla -
•aprocassiaf of Biak'Taapacstaca Sas-Cool«d 
Saactor raal CoBtaiaiB* Braaiaa 233 aad Tkorxaa. 

0 l l l /*0»rc/T«-»; 182 pp .pfTa, 9*y) 

k co«'/»:-j«fit study m aad* to dataralaa 
tka coat aad affaetiaaaasa of varioaa 
radioactiaa aast* Iradaasta) traataaat 
systaas far dacraasiaa tk< ralaasa of 
radioactive aataria ls f :aa a nodal 
kiofc-teaparatare *aa-caol*d raactoc (BT51) 
faal raprocassiaa plaat and to dataraiaa tk* 
radiological iapact (dos* cosaitaeat) of tka 
r*l**sad aataria ls oa tka aaairoaaaat. Tka 
atady i s desiaaaC to a s s i s t tk* 0 .5 . laclaar 
leaalatorr Coaaission l a dafiaiaa tke tara 
"as lo« a* reasonably ackieaabla' as i t 
applia* t o t k i s aaclaar f a c i l i t y . Tka basa 
cas* ia r*pr*saatatiaa of coacepteal, 
d***lopiaa tackoology of kead-ead 
grapkita-barair.'j oparatioaa aad of •ataasioaa 
of solaaat-aitract ion tacknology of cerreat 
dasigns for l igkt-*atar-reactor ( t i l l faal 
reprocessing plants . Tka eodal plaat kas an 
eaeaal capacity of *50 aatric tone of keaay 
aatal (BTBB, skar* kaaay aatal i s sreaia* 
pi a* tkor i**) , as ckarged to aboat f i f t y 
1000-a|fa| BTSt*. U d i t i o a a l radaasta 
traataant systaas ara added to tka beae-case 
plaat i s a aeries of caaa *t*die* to decrease 
tke aaorat* of radioactive aatar ia l s released 
•nd to r*d*c* tka radiological do** 
coaaltaeat to tke popalatioa ia tke 
a*rreandi*g area. Tka capital aad aanaal 
cos t s for tke added east* »reata**t 
operatioas and tke corresponding redactioaa 
i s dose coasi taants are calcalated for aack 
casa. la tka f inal analys i s , tka 
cost /baaof i t of eack caaa, calcalated a* 
additioaal cost of r i f s s s t a aysta* divided by 
tk* redaction in do** coaaltaant, la 
tabslatad or tka do** ccaaltaeat 1* plotted 
vitk cost aa tke variabl*. Tk* s t a t s * ef 
each of tke r a d n s t * traataant aetkod* ased 
i* tke case *tsdi*s i s disc*s**d. Back of 
tka tackaelogy as*d in tba advanced cas** i s 
la an early stage of davelopasnt and i s not 
aaitable for iesadiat* ase <n detailed 
designs of *n BTS« faal reprocessing plaat . 
Roeever, tke rtdvast* tr**t**at s*tkods ar* 
believed t o b« tadsclbla to practice, pear 
sections of t b i s report kaaa been abetracted 
separately for tb* dsta baa*, (katkl tftt) 

COST Kf iy iT klklTSI*; H i d TBtkTBIBT; IMTIS, 
•1SI-IETIL; BkSTfS. tOI-lEIEl; IfkCTOIS, 
WOi-TIUPniTOlI GU'COOltf; HPtOCfSSlla; POSE 
COMITBIaTI; ItdCTOM. lIOaT l l l l t ; EXPOSSII, 
POMl'TTOI; fOft CICtEJ; imOEITS; 0IIII0I 2 )3 ; 
TBOIIDB; CtllOl M; TIITI0B; I0DXII 129; I0DIIE 
131; CtSIBB 13k; CtSJOl 137; IITPTOI 85; 
MDIiTIOB DOSE; IBII0ID; ICBfS; J710I7IJB «0; 
IISTIOlaTtSTIIIL TIICT: 10TBEII98 105; WlOS; 



• EcniTott i n scoiaatc i s n o s 

<S01> COiT. 
tiaoa sts is : fasris. tiooio; Eirossn. i m m i ; 
IIMSBM. I l t t r i l l ; IMUUTICB; TKESTIO*: 
TIEOIRICU siaoies 

<S02> 
• a v i s , I . , J r . . B.E- f i a sco , B.C. Fiaaay, e . s . 
( i l l . I .E. loo t* , aad J.P. fitkarspooa, oak 
Bids* fat ioaai Laboratory. Ckaaical Tackaolooy 
piaiaioa. oak Bid**, TJ: Pak t id** fat loaal 
Laboratory, Eaairoaaaatal Scfaaeas Biaisioa, Oak 
(Ida*. TB. 

Costs for ladaaat* Tccataoat-

c iBl /as iK/TB-a; corralatioa of ladioactia* 
fast* Traataaat Coats asc tk* taairoaaaatal 
(apart of Bast* Efflasats ia tka I i c l t u raal 
Cjcla - l*proc*ssiaf of Bi*jk-T*aparatara 
eaa-coolad laacter raol Coataiaia* Braaiaa 233 
aaa Taoriaa, Sactioa t .O, (pc. M-70) , 1*2 
cr.|14T6, Bay> 

Coats for tka radaast* traataaat casas for 
tko *S0-a*tric toa/yaar acdal foal. 
raprocsBBiaa plaat ara aatiaat«d aa additioas 
to tka fcas* caaa aodal plaat. Tka capital 
c o s t s , aaaaal fixad ckarocs, aaa M l oparating 
coat, to ta l aaaaal coat , nprocassiag coat, 
aad coatrikotioa to tka ccat of po**r for tka 
radaaata traataaat caaoa ara i taaizad. a lso 
giaoa ara tka iacraaaatal co s t s aad tka 
corraspoadiag calcalatad aaoaata of 
radioactive aatariala rolaaaad fsoarca 
tar as) . laaaal fisad ckargas ara astiastad 
at 2S* of t o t a l capital iiTaataaat; tki* ia 
typical at coat sat iaataa for iaaastor-oaaad 
raprocasslsg [ l a s t * . Tka basis for 
calcalat ioa of tko figod ckaroo rcte aad tka 
oporatiag cost i s datailod. ta annaal 
oparatiag aapaaaa i a addad to tka rBasal 
fixad ctargo oa capital t c f i t * tka total 
aaaaal coat of a radvaato traataaat caaa. 
Tkla coat ia tkaa dl'idod by tka aaaaal 
aaoaat of faol raprocaaa**, or by tka aaaaal 
aaoaat of a l o c t r i d t y tkat aaa prodaead by 
tka raprocaasad f a s l , to cbtaia tka coat of 
rrdvaato traataaat par aait oaifkt of fael 
raprocaasad or tka to ta l coatribatioa to tbo 
coat of poser far -jack radaaats caaa. 1 faol 
raprocatiias plaat aitk a aoaiaal prodactlon 
rata of »50 aatric tons par year keaay aatal 
(0 » Tk| caa eers ie* apprcxieetely f i f ty 
100<J-m (alactrlcaV) klok-taaporatara 
ais'coolad roactora. (»«f) 

CCSTS; ftSTI TPMTP 
• ISI-TEaPEBMBBE C 

: ttPtccMJTae: te»cro«s, 
••OLEB; TBrOtET'.Cl'- ST09IES 

<MJ> 
Cassia, J .O. , aad I . Schneider, Battalia 
tseorial t n s t l t e t e . Of flea of feclaar faata 
Iso lat ion , Coleebas, Ok; « . S . Oeologlcal satvey, 
•astoa, Ti . 

tartk science Technical Plaa for dined geologic 
Cispoaal of tedioact ir* fast*. 

C0»»-T»»*0J: tee i lcaa Beclear Society laaaal 
faotlag, i t l a o t a , Ca, Jaae %. » » » , (• 
pp.) , (1474, in* «) 

Tka Earth Sciaaca Tockaical Plaa (rsTP) 
c l a s s i f i e s tko varieaa aartk acianco roaaarck 
taaka ln»olaed ia Saaejoping geologic 
rapasitoriaa for radioactive «aai«a, 
porforaad by or oa contract for tka 

Dapactasat of Energy (BOD aad tks B.S. 
Geological s a m y (BSCS): akjss ksa tkaoa 
taaka addroas tkat pciacipal .-eaaiaiag 
tockaical probleas cola tad to sack 
ropositocioa: aad i d e a t i f i e * tackaical 
qaastioas tkat r e g a i n addir ieeal a t tent ion . 
Tko a l t l a a t a obtactiao ef tka plaa i a to 
racaaaaad fatar* pteoraa prior i t l a s . Tka 
ISTP aas prepared ky so l aad tk* IKS tfcroagk 
a aorkiaa Croap coaposad of repnseetat iaex 
froa tka BSJS, Dot coatractac oraaaiaatiaaM, 
aad taw fol loaiaa coapoaaats of M P i 
•a t iaaa l aasta Taraiaal Stacafo (atTSl 
Proaraa: tka Baata Isolat iaa Pi lot Plaat, tka 
• a s a l t faata Iso lat ioa trooraa, tka aasta 
i s a l a t i o s prooraa a t tka Baaada Tost S i t a , 
aad tko Offica of (acloar Sasta tao la t ioa , 
aatt . - l la Haaorial l a a t i t a t a . Ia faaoral, tko 
plaa asaassas tka aassa t ia l praftaa for 
•aalaat iaa tko BfTS Pcoaras. aodtfyia) tka 
cazraat pcotraa. iaproaiaa; coordiaatioa, aad 
plaaaiBf fatar* rosaarck. Spoci f ica l ly , tka 
plaa prasaats a xyataaaUc roaiaa af aartk 
aciaaca faostiaaa coacaraiaf aaolofic 
raposi tec ias «ad racoaacads raaaarck to 
aasaas: tkosa faast ioas ralatad to a l t* 
so lac t ioa , ckaractoriaatioa, aad aaalaatioa, 
ropoaitory doaiaa aad opatatloa, aad riak 
assasaaast; iaaaatorics aad c laas i f i a s 
carraat raaaarck aad soaalopaaat a c t i a i t i a a 
t o f a c i l i t a t a iataoratioa aad coordiaatioa of 
DOE- aad VSCS-spossored fork; idoatif iaa 
rosaarck aad doaalopaaat ac t i a i t i oa akick 
sbosld b* a or* c losa ly ccsrdiaatad far tiastly 
rosolatioc of tockaical aoaatloaa; spaci f ios 
tackaical plaaa to rasolaa s iaai f icaat 
aacartaiat i c s raqardiao aiaad rapoaitorisa, 
sack as tkosa diacaasod ia tka fataraaaacy 
loviav Croop raporta aad otkara; providos 
iaforaatioa tkat caa bo aaad to aatiaata tk* 
t i a a roaairad for rosolatioa of oartk sciaac* 
tackaical aaastioas aad to orfaaiza tka aork 
aad raaoarcas to dotaraiaa a raal iat ic 
sckadal* for daaalopiaf a rapoaitory: aad 
racaaaaads tka praparatioa of aaaaary 
docaaoata oa toy tocksical problaaa tkat a i ' l 
a id i» plaoaioq fatara rasaarck aad 
doaalopaaat a c t I r i t i a n . (lath) (LIU) 

CEO LOCI; STOtsGE, COLOCIC; SITE SEIECTI0(; 
BESICT; UHltD kMLTSIS; IISTE 5I0HCE; 
»KOS«M0»TI0IS; ItSTt IIIKMEfT; fkSTES, 
IkDiakCTIfE; P105UHS, GOffllRHT; SITE 
tfilOlTIOf; tEroSITOST; DESISI; EtfietS 

Dapartaost of Eaarfy, Raatk, Q.A., U.S. 
fasbitoton, DC. 

Stata/radaral Licaaala« lataractioaa for 
Eadioactlaa faata Hapoaltetiaa. 

COST-7*0t22; taaricaa l l c l u i Socioty iritfal 
• laatis i , San Biaoo, C», Jafa 14-22, I4TI, (p. 
ST1); Transactio«« of tko taarieaA faclaar 
Socioty 2»:57l. (H7», j g M ) 

Tko fat iocal .arairxl faata Storaoo Prooraa 
baiag coadoctad by tka I.J. Bapartaaat of 
fsargy (DOE) iacladaa bctk doaal'.iaait of 
additional tacfta'.cal data coacatr.iixj a l t i aa to 
disposal at radioactive aastas and 
i d o a t i f l e i t i o a of potoatial ly saitabla s i taa 
at ffcick rapoaltociaa aiabt oa bu i l t . Tka 
proaraa to idaatify po t 'a t ia l ly saltabla 
s i t a s ia obfloaaly foesrl«a of tb* aao'oaie 
ckattetar lat lca of Taritas foraatioaa la tka 
Oaltad atatas tut attondaa agat also ba 
place* on an'ironaantal aad socioaconoaie 
conaidaratioaa as «'. l l . la tb* lat tat tao 
trass aspacial ly , tkara i s stroff In tarast on 
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•icautaiT an amnesic tsstcis 

<S*a> coax. 
tka pact at stata aa* local aaaaraaaat 
off tela la to partlcipata at a l l atafaa ia tka 
•acisiaa-aakiaa pcocaas laa«iaa to tka 
•aaataal iavolofaoat oC a ca*laactl*a n > u 
rspaaitary at a afoclflc a l t * . Socaasa tka 
saaatoaaaat at tkla >>lat iactaioa-aakiaa 
pcacaaa k«l aot aaaa afa'.aataly aatrasaa*. 
variaas arasts iacladlaa. {assaaa of stata 
laas pcokikitlaa aasta> Uapaeal kaaa 
*a*alaaad. Tka affects of MB to a t t i m at a 
satlsfactacy peccase far ttata pertlcipatiaa 
la tko ecoaxaa la tescrisat. fcaaslate 
Tarti (latk| 

SIT* scucrxoa; sronct, ctotocic: i n i u u t n ; 
reoaosxes; tictsurtos; tisitt, MMOacntt: 
Eisrosai srrt; txctsslic; n m r n i i 

<so*> 
•eekaaa, a . * . , » - * . Jakasea, aa* T. saldseertk, 
taaroaca llaaraace laboratory, Uveraeta, O . 

Syatess laalysis Jtady tar laste laaaasaaat 
cr i tar la . 

tcil-SMSO: lasts laaaeasaat aa* rael cycles 
•11, I . e . roat i l l «.«. *ack« (S*s.| , 
tracee*iees *t a Sysposiaa, Tacaoa, I I , larch 
«-• , l« t« . t t lnra* t o u t of leoeats, tap. 
i jv isa) , (*i pp.tier*, larck q 

tka laaraaca tlaacaoca latoretory i s 
proridiaa tackaieal sappert to tka M.S. 
Saclamt Beetlatery Coaalsaloa (act) ia tka 
deaelopseet of ataaoarda (at tfca aaaaeeaaet 
aa* dlaposal of ki fa- leael aad traasaraair 
castes. Tka pccblae leaically aplita iato 
tao pkaaas: tka pra-eaplaceaeat pfcaaa of tka 
teste aaaaataaat systea, ead tka repository 
paat-aaaliaf pkasa. tslae, a systee aaalyal* 
approack, tka aoeeliae effort aaa atrsctared 
ia sack a <ay as ta prsdece aoeiatal risk 
eaalaatioae at stats* ceafideace levels sa 
tkat tka ac» csa develop reaalstioas for tka 
ktoadeet sat of coaditloaa paasibla, * 
aaltieyela aapcoeek U aaaa ia aaaalopiaa 
sociotal r ia l «*alaatioas. Tka aod*lia« 
effort asas • tkcaa lerel ceaceet. kt tka 
f i rs t lerel , aiapla aodela are developed fres 
f i t a t yriaciilaa of ckeaiatry aaa pkysics. 
Tkasa i a i t i a l sodels asa laapa* pareaetere to 
provide iasitkt iato lapertaat processes. 
Tka eecoed level aoaaliaa effort is desiaaed 
ta provide • f l e r ik le , fact rassiaa systea 
aaalyaia eodtl, Tka tkird level of eodellaa 
provides a eatfced fat velMetisa; tka aecaed 
level aodele, iapatla* aaserical la ta , aaa 
developaeat tt alaaritkae fat aaa is tka 
eeeead level aedels. I preliaiaary 
aaaaaaaaat af pta-aaplaeaaast rleke iadicatee 
tkat tka t u t {tea tka tiaaspartatioa atap is 
tka iloaiaatiit factor. Of laasar ispertaaca 
is tka risk teas sassiaa laavof-coolaat 
accldaata i a tka iataria atonpa pkasa at tka 
faal rapcecaaalM alaat aaa to a lacoa 
aacttquta, laaalt la i ty aaalyaia of a aaop 
•aoiofic tapaaltory raat tka follasiaa 
factor* tkat i ffact tka aaitakll i ty of aack a 
nposi tat ; sitss 1) ratioaaclUa aksorptioa; 
2) psrsaakllity; }| aaroaity; «| afaifac 
laaatfc; 3) artaaiaa kaafi «) tkickaasa of 
aapasitoiy layacs «a« ~>) aasiaas aiaa of tka 
tract at a sosa aarrassJlaa tka accass akaft. 
(aatkl «k»T) 

ri»a fiaaraa iadasa ll iastratlaaa of a i u 
aaaaaaaaat aystaa aaalyaia aaial aad <atalla< 
•raat traa for track ttaasaertitioa aeclaaat*. 

•OOflf; * 1 H I Pllrofkt; f»«TI * t U « t a t l f , 

maattss. t n m i : atstts, n«a-tr»ii; t in ts . 
niasnisic; utUB aaiLTSts: t t iutTioi: 
NTSICM. n o m r a s : t in ic i iMS: inosnoii: 
mssponkTioa; iccnMTS: kkwaaaciiws; 
u s r w i o i ; i m u n i m : mosnt: taatrets; 
u s i c , u m i u ; r»»craiij; srotket. CBBIOSIC: 
n i o i m c u srssits 

<Ma> 
kad«a. C.V., asd J.T, caapkall, * . s . laclaar 
•aaalatorr Coaaisai<,s. aasklaatoa, BC; Sof ia 
labatataclaa, Ukaoaaraaa# I I . 

Calcalatioas of kaalolofical Coaaaiaaacaa fro* 
Sakotaoa of SMppiaf Casks far Spaat Paal aaa 
•iak-laaal laata. 

aaiKC-Oiaa; t t p p . n " " . rakraary) 

•aAialoalcal carawoaaaeat of a kypotkatical 
•akotaa* aaaat akick caasas a ralaasa of 
raaioactif* aatarial frca a spast faal cask 
asd a hifk-Ia>*al aasta cask aara calcalataa, 
ssiaa • aoalf ia« varsiaa af tka COM 
fCoaaaaaaaca kaoall coda. Kaactad aalaaa 
aara calcalatad tea* s stapla af aaatkaria* 
cosditioas aassrvad r a n yaar's tiss aaar 
tka aitaa of saaaral aaclaar poaar plaats. % 
tota l af f I t r ia ls aaca aaad to oktaia tka 
cspactau aalsa, aack t r i a l raprasoatiaa tka 
aaatkar caaaitleas okaanad at latarrals of a 
days aad 13 koara. 1 aaadra raptara of 
aitkar a spast faal cask sr a kifk-laaal 
aasta cask is caasidarad aatraaaly aalitaly 
ia aay sakotaaa aaaat, rat a aaall kora 
poaotratioa i s pessikla. i l l f i m ia tka 
apaat faa l , sack as key (too ara aisasad to 
ascapa, > aaall fractloa af tka lOlWi ia 
asaaaad to ka palaarlaad iato aaffIciaatly 
f isa fraiaad peadar to ascaaa aa aa aacoaol. 
Tkis solid ralaasa fractioa la traatad aa a 
paraaatar aad calcalaticaa ara raportad tor 
ralaaa raafiaa fraa 10(f-Si to 1« | t -z ) . t 
aalld ralaasa fractioa of I0ff>2l for a 
aaketaas attack aa aixkar a saaat faal caak 
or k l f k ' l a n l aaata c - i <s coastraad to so 
aacoaaeslr laraa. > kiskly afiaetlra 
aakotaga aaaat ckacactacixad ky a solid* 
rolaasa fractiaa of aa sack aa to ft-21 is 
ladieatsd ts raaalt ia 0 ta 2 aarly daatks 
aa* ia *0 t* 2*0 latest eaacar fatal i t iaa. 
inri 

uaoTtat; atsTu, i iajoicrifi; m m , 
nei - iert i ; cms: ran n n m s ; coiruiiiTiof; 
USIITIOl IkXinX; KCI»t1H« SISU; WajU; 
n«sio* raoDocn: M X * I > I N I T S I S : M N C T saocxt 
rtrsicTiois-. xirtTT; s«xnct C3IT»M*»TIOI»; 
Tl»»JI">IT»TIOf; H t n x i I K ; H M ntlS; 
aMOSOlS; rXrOsgil, ro fa i tnof ; TIXOtfTtClL 
sr«»lts 

<»7> 
Radaoa, C.k., Oak xioaa Vatioaal laboratory. Oak 
(idoa, t * . 

laclaar Skippia* asd lasts Plsposal Cost 
Istiaatss, 

0iri /T*-S*7«; 22 pp.(l«T-r, leraakar) 

Caat astisata* for aklpplaf of lrradiatad 
faa l , aklpplia. of raprocaaalaa plast aasta, 
sad disposal ef raprocaaaiaa plait aaata ar* 
dataraiaad for f i r * rasctor aad raactor faai 
t r ra* ' liofct-aatar raactor (ktn , 
• i iad-oi ld* l iakt-ratar fialad raaetor (soil. 



<5*7> 

itcniTotT i n ICOIOUC isncts 

<507> O l t . 
Caaediea tat"I»-nuiu raactoc ( t i n * ) , 
fast k m f c t cacctac f l a t ) , aa* 
fcifa-taaeatatara faa-coolad reactor ( R t l ) . 
(sta l ls of tea facters eej aaaaaptieas asa* 
to taaalap tka asttaatae l r« proaidea- I 
•eaaeal asaaacy of casta ia aaraa of H W 
<allara/kf kaavy aatal roeadod to tka aaatast 
dollar ia aa folleea: Irradiated (sal 
•kirfiat - i n • sta, m - 117. caw* • no. 
m - MO. sTO • SIT; raicocessiae float 
aaata skipplaf - i n • St. BOI • S12, Qiao -
S3, r i l • t a t . m • S33; cascecaaalea pleat 
aaata diaposal - U l • S«i. 0D1 • MS, M l 
• S12. T i l • S100. R S I • S*3. 

ucnsiK: 

tcoaoaics; TUisromriM; i t j t t t is toa i : m x 
•IPMCISSIIC; tkSTB, lUIOlCTZTX: OasW. 
• I C a - U t t l ; ISSRS, WO-LCTH: USTtS. 
t n n t n u n - u m ; n m i , nusmnc 

<sot> 
Jet Propaleiea laberetery, Califiacala laatitato 
of 'ecfcaoloey, paaedsea, CI . 

laclear leeelatory Coaaiaaioa Vreexaa for llsk 
letol laste •eaeaeaaet. 

JP1 rabliestioa TT-je. , , iselyals of tka lack 
ted of tka lactose Peel Cycle oitk lapkesis o» 
• iek- larel lasto laasfaaaat. Pol. 2, faalisfc. 
T.D. (Project waafar l . appeaaix D, (pp. P-1 -
l-5»», MS pp.t«7T, keaast W> 

Tko laclaar leeelatory Coeoieeioo (nC| ka* 
respoasibillty eater tko ttooic Eaeray act 
foe reealetlse sasaeaaaat of aaclaar easts* 
• t licoaso* faei l i t iaa aad at disposal altos; 
aider tko laere? teoroaaiietioa set , t*C aas 
aleea edditiosal Uceaslea. raapoasiblity for 
l o a f tare storeoa aed dles>sal of klak-larel 
vastes aristae fcoa kotk R N aa* coseercisl 
operatioae. Tka I t t iaaal taeirosaeetsl 
Poller set reosirae tko I K to eases* tka 
osaireaBoetal iapects of [reposed ssste 
oaaaeeeest reeilatloas. Ike Coaalaalea Is 
•erklae, elosolT altk otfcet egeacles to assets 
tka sossdeess of tka preens for doaliaa »ltk 
• i c l t i r aastos. I t f t UTe, sta(flee *as 
keaea aad aock laltiatad ca oetlialaa a 
proerae for tko reeelatioi of aaclaar aastas. 
Tka cerreat prooraa eoaaiats of tko 
folloeloa, sieaa: 1) soaaul Proaraa plaaoiaa 
i r i Defelcpeesr: 2| Siok lerol lasts 
Steedarda Oeeelcpseet; 3) I I I •etfcodolooy ead 
Data lass Oeeelopeeat; •) I I I Uceasiae; aad 
5) taoscy Xatarfacoa. Prcsras afforts la PT 
1977 a i l l eepkeeire plaaaine aed prelieleary 
proaraa dsfolopeeat. Ia PT 1971, deeelopeeat 
of tka reaelotory baoo a i l l bo beoea, 
iscladiao ataederde, cr i ter ia , aad lleoasiaa 
eetkodolcey. l i e has a aaabar of oa-aolae 
tiiak-laral aasta usaaoaart eoatrscts tfctt 
eepport tko ptoecao atoaa abort. Per fT 1*77 
tkoso ieclade: Taekaieal Seef r t ia tko 
Derelopeeat of laclaar lasto Neaeaeseat 
Crltorla. iseeaslaa ledaetry ksarsaoaa of 
Issaas Sarroeadiae laeloar lastas, Paraaotric 
Stadr of lanaooaaat of laites froa 111 Paal 
•eprocesslae Plaits, aad llsk Issassasat 
estkodoleoy Defelopeest fcr Maa-Lafal lasts 
laolatioa. la tka aroa o( repository sits 
selectioa, flPt is plaiaito to soloct too 
hiak-leeel aasta repository aitas bj l*7t; 
l ie plsss to proaoso ropoi'.tarr ssitaft l l i t j 
critoria by Jsaaarr I f i sad f iss l i is tko 
t r l tor la bp faptaakar 1«"». » aajor factor 
ia saecassfsllr asotlaa t i l l aotl s i l l bo tko 
daratloa aid oatcosa of psklie kaariaas oi 
tko propossd sltos. (tstl) ( U l l 

ns t t n i u n n i ; oists MSPOSII; 
ITSfOSH STtts USTCSV 

i-wa-inrn; simuK, m n u ; i m smucnoi; 
n u n , nsrs nmapt; i n n m m i i r 

<so»> 
ttroas. I . , •aiaacattj ot takpo. Takpe. Mpaa. 
aadlaactlw Oaats aaaa* •at i a JBfaa. 
C0aP-15*>a«; aaclaar Safatp. ««TS. O.L. •atrick 
H « . | , Piotaadlaaa of aa taacUaa Iscloar 
Sodaty Topical asstiaf. Tacaaa, a* . October 5 . 
r»»5. ipp. 3is-32i|.iirrsi 

I k t pciaaat atotas of radloactlao aaato 
aaaofaaaat ia Japaa i a maiaoad. aad aoaa 
raaaarck sad daaalopaaat assaraaa sea 
dascrlbot. Tbo Japaaaaa S.B.C. i-oaoldara 
tkat tko traataoat - f caliaaetiaa aaataa 
sfcoald fca doaa as oparatora of aael^ac 
faclUtias oa-alto. I t i s kopad to oataad 
t W toopocarp «addo | t * n | for 
oaaaat-selldiflcatlas of I * s -U*a l aastas foe 
ocaaa daspiaf toats to apply to oolti-stajo 
daaiaas. toaoasck aad daaalapaaat propxaaa 
as aaata aaaaaaaaat. oapaciallp far aodiaa-
aad kipk-looal aastas. sra baiao caadaclad 
altk doss caoforatloa ratsasa anaacaaoatal 
aad iadastrial scfaaisaUoas. saaUsaaaatal 
aad social Upsets of off-sita aaaaaaaoat of 
kiak-loral aad alpka-actiao aastas s i f l aa 
fary laportaat. Tko praklaas of skat klsd of 
raspsaslbla oraasitctiaa a i l l ba sost 
appropriato aad fcoa tka costs of aaaaasaaat 
skoald ba allocatad a i l l bocoao 
coetroforsial. (CM) 

aisri u n a m t ; i isits, nso-nrtx; I IST IS , 
loo-urn.; isSTts, i m u i n w c - i t i n ; I»STIS. 
uoiaaCTifi; i K w a n i n o t J ; twi t i i m t i n ; 
ouicsmT; tuctots; l i m n ; emits: 
sounpicmoi; icoaoaics 

<sio> 
U Part*. T . I . , lairaraity of Callforala. 
Ust i tato of «o*oraaaaul Stadias, sorkalor. Ck. 

aaclaar lasts: lacrsasisa; Seals asd 
Sociopolitical lapacta. 

Sciaaco 201:22-21. C**7*. Jaly T| 

Tko srticlo araaoa tfcst iassfficisat 
attaatioa kss baoa psld to tko oporatioaal 
aspocta of tko I .S . radisactifa aaata 
aamaoaaaat systaa akas i t oroaa to tka seals 
sacosasry to fcsadla rastss pradacod by a 
ta l ly daployod plstoa.si aeoassy, iltfcsat 
sack iafarsatioa, aaay of tbo aaoottliai 
spocslatioss afclefc ksas aoeooa part of tk< 
paclic aaksta >sd aro ssasselsad koeola 
caaaot ba cloarly eddras*M. Tka artielo 
tkoa oatliaos tka typos Of laforsatioa 
aocossary to baola aatiaatiaa tko costs aad 
cossoasaacos of eadlesctiro aaato aaaaaaaaat. 
Plaally, aa lKas of social o«posors to 
radiosctlao katacd la proposed to iapcoaa tka 
basis fct policy doelsleas la tkis aros, 
(latk) 

ecoioiicsi rnrt KPIOCISSIK; IIPOIHTICW; 
UOISUTIOIl PEI50HCL; PLITOIIOI; l i f f l 
MlkOtll lT; IkSTM, *»I0kCTIII 



f 

itcaiirotT i n Eceacnc aspects 

I n k , T .« . . B.S. Cessnas, aeaaa of 
tepreaeatatlsss, Caaalttaa a* latexioc u i 
Teselar kffsics. 

3tstssest of Be. Tarry ». l u k . 

Oesniekt Besriscs kefece tk« Sebcosaittae oa 
taecay as* tke tsvlroaeaat. *5tk r i a j u n . Fi<st 
Seasiee, aaaalaat»a> i . e . , Bay n. IT. aad 29, 
1*TT, Social Bo. «V1J. (pp. 2C2-2BT|. 315 
p E . p»TT| 

Tko pciscipal cceclasios cf a Bstsrsl 
Besasrcea Bateese Ceaacil stsey l» tkat tke 
Calatal eereraaest aas eat aeetaately aaaaead 
ezlstlB* catieectise eastss sat tkst i t is 
oat aJ'.«.sstely c-laBaiae fee tka alUaato 
disposal sf either eilitscy ac t m i c c U t 
sextos, ta tee acesaatatsaa tka kexarts of 
^•ctaac seats* ara briefly tiscesaa*. oaa of 
too ckiof ceaceras ia tk«t pareaeeet stacae* 
af aastea ia cetcieeakla sacface stecase 
fac i l i t io * a i l l bo parent d aaa ta lack at 
peeper plaaeiaa. 1 seeker at repeat* aaa 
lavestieators aro cited erpresslaa. sack 
coacaraa. Baa ta tka kaaaa factor i t aey aat 
ba possible ta kaoa aa acceptable safa m t i 
tissesal ackaae ieeatif lad aat iaslseaatat. 
Tecfcaoleeies oca aat aolf-iaploaoatiaa. f n t l 

ccarkinivi; n m a a i t ; uetsutios: 
(cnuTiops: trvicss: sruoms, rzBttiL; s»STe 
•ispoui; aisti atvicntat; a s m , uca-uti:.; 
SKTCS. toa-urn.; autts, iMiotcxtn; Ttiuscs 

<M3> 
Bslate. J.C.. ».s. aacloac eeeslstery 
Coeeissioa, Bivisioe of raal cycle I s * aataciat 
Safety. Beskiaitoe, K . 
•iak-taaal Beclear Baata laaaaaaaat ia tka 
•Bitot Statas: 1 Tiaa rat Sacieioas. 

•acloac Safety 1*t3)ilS*-3f.<T»'>B. aay-Jaael 

Tka pciacipal poblic coaeota associated ai tk 
tko aaa af aaclaac paaoi ka* bees tka safa 
d i i tus i l of tka aastas lavolved. Pcaaaatlr 
as lateaee. cooctiaetet, aaa ( a l l fsated 
affect ta sola* tka pcotlee ia aaiac say. 
•aaaaat, tka safa eaaaaeaest of aaclaac 
aastas aat eely areaeats a cacbaaleaicsl 
ckalleee*. tat also ia valve* sisaificsst 
social , pol i t ical , aaa atkical faestioas. 
Tko acceptability of aay disposal fac i l l t ias 
Cat k i fk- leta l cedieectiva aaatas sad/or 
spaat fool stick caa he bai l t aaa operated 
cat oal j t a aaaoastcataa these** a rev lea aaa 
decisis* pcocoas iaseleisa a l l istsrasted 
parties, laclsdise. tka aaaaral paklic. Tka 
aackaaisa foe t k i * axists ia tka lac 
liceasise peaces*. Tko a i t ia esssatial tkat 
f rraal licessiae sracaediae* ka isitisted aa4 
caaalatai at tka oatlioat passible t iaa . 
Caafilaaca tkat kl«k-leaal vasts caa Be 
diseased of safaiy ia beset priastlly aa 
csccast teckseloay ceeaeilities set tka sisa 
of tka federal pcoeraa. lay aacloas delays 
cosld oltoc tkis coafldeace. |CU| 

t lSTI BISPOUl; MStt STOtkBI; BISTtS. 
IISB-UTTL; BISKS, UBIOtCTItl; LICtBSJfC; 
5T1SB1IDS, r t B t t i l 

<512> 
Urals, « .» . , I . J . Psaaitz, a.D. laaa, g.J.C. 
Keats, * . foa aippal, a.k. Lcoaonstaia, aoa r. 
tackariasaa. 

• i lk aaaassaast taaiea <roap toport to tka 9.S. 
lacloat Baaalatocy Coasissiaa. 
•apK/cy.»ae«; «t p p . p m , Saptoabacl 

Tka lisk lasossaast ksaioa ccoap asa 
ocaaaiza* ky tka a. 5. Baclaac doaalatocy 
Coaaisaies ia Jaly iVf t« pcoaioa assies asa 
iafocaatioa to tko Coaaisaioo aa tka f iaa l 
roport af tka tsactoc Safaty Sta«y, 
t i t * . t tOO, tka •Basaasaaa tassct'. tk i la 
acaisiss tka s ts iya «aaatal aatkoiolaar aaa 
cacoasixiaa i ts coatcikatiea to assassins tka 
cisks of aaclaac poaoc, tko Basias aioop ess 
cr i t ical of tka tsaeatisa Saaaacy, tko 
procaaato folloaai ia pto«aci»| tka f laa l 
rapact aa4 tka calcalatloaa ia tka boay of 
'ka capoct. Tka »o..«a Cxosp foaat NSB-ttOO 
ta ka iaacritakla saa i i f l l c a l t to follea, 
tkaa aakia-i a poor casiaa sacy 4 i f f Jcalt. 
Tka Ciocotifo saaaacy doas aot daacrtka tko 
coataata of tka capoct as* kas last i tsel f ta 
aisaaa af react«t risk data. Tko aroap foaad 
aceaa ef ceaaec«atiea aad aoacaasac«atiea ia 
tka proeekilitT ealcalatlcaa ia Bisa-iaoo, 
wltk.acaatac aacartaiaty ia tka overall 
prekskility ef • eeco eolt. Tko 
faslt-traa/araat-tcao aotkodoUay aae foaad 
ta be aeaad asd factkec darelaaaaat aid as* 
ass cecsseaseed, (»»') 

aiittB k fu i t i f i BrtaDDf; rfuomoa; 
sTtrimctt lucTotf; wrrti ' , m<; «cc»»rf» ; 

*tCOaan»ITIOt>; aOOIlS; f lPK; UBTBOflKSl 
(•BUTiof frrsersi t*»UTiof cost; 
ctteiBoetfttnt m m o ; rvnoiB; stiorisi; 
CttCBUTlOtft tlfOMtl, PoeaUMOB 

la r t ia , J . I . , B.S. coaareas. Boose of 
laptoaaatatl'os, Coaaittaa oa Tatecioc asd 
Iasalar I f fa irs. 

1 eerie* ef tke Esalroa sastal t . j tect ios 
kaoacy's (ttk) rale ia sasta saassssest is 
pcoseated. Tkaca ace tkcee proarass tkat 
raajaica satisfactory eaeeetioa ia teaolalaa 
tka precise of radseete disposal: 1) 
statoaoat af roaaireaoats fee acotactiea of 
tka aaaiceaaaat asd pekllc eaaltk; J| 
daaaloaaaat af tackaelaaiaa, altos aad tko 
coadect ef eaeratioaa; aad 3» caaalatioa of 
activit ies at specific sites to assare 
evarall safety. Tko f i r s t pcoaras ia tka 
ealy oaa tPk is ceaesraed aitk. Tke seecce 
of tke aatkaclty ia aaelaac eesafeeest is 
cited, t t acaaaat, H I is isealesd attk 
settisa aieaaate ccitecia for atarasa asd 
disposal ->f kiak-lerel cadaaste aitk tka 
latest ta asa sack criteria aad tke raaaltaat 
teckeoloar far lee-level asstea. I t a i l l 
achieve tkia (esroeelkllity bys pcoridiat 
fodotal cadiatloa aside ace; aatabliabiaf 
eeearal sisacicsl atasdseds ta eefiao ecasaat 
aad fetara cosditioas: aid eeveleeiss af 
staaaacde asd reaalatiess la a rase vkece rpk 
kaa revelatory Jsciadic ties, asaecal 
esvirossestsl criteris s i l l ba est fortk. 
Otfcet sc t iv i t iw IB aas to aaaa a u n t ace 
astacallysccK, rise rsdiesrtiva sestee. 
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« ' *> COST. 
lo*- le*el m m . u u n r M l M coa taa iu te* 
• r a t , aacoaeissieBiBa. sad oceea eiappeal. 
ID»T> 

c a m i M t i T : BecoBBissiosias; m i l a i D T ; 
I I E U U T I M ; m i n s ; s n i n n i , roeiai.: BBSTE 
e t s m s a i ; easrt u u c n m ; tasTES, u s a - u n i ; 
• ISTIS. U W - U f E L : SI5TS5. I W I O t c r i l C ; BasTES. 
t f»s i *u:c 

< s « > 
• K t l i , J . I . , f . S . O t i n u t i t i l protect ioa 
ISaacT. BeabiB»tee, DC. 

tBairoaseatal Pretectioa kef t i n r n t i for 
Beaioactite N i t n . 

l a s t* U U 9 M M t i l l n i l C e d e s ••»•. I . e . tos t 
aid a.E- Becks (B4a.| , rroceei lees of a 
Sreposiea, Tecsee, Bl, Beech * - « , H I . krixoaa 
Ecard or taeeat i , (pp. * e - M | , K l P f . f l f l * . 
(arck| 

Oetlieed I* tk* taalcoMeMal af-etectiOL 
aeeacy'a rasposaib iUt ies i a teee lep iae 
cr i ter ia as* speci f ic Baser leal ataasards for 
eaalls*. *itk t a e i o u t i a * t e s t e s , TW 
aatkorltj fee Era to s e t t a d U t i a s protectioa 
staadarde aas deriaed fres tkt toner federal 
Badletioa Coeacil aa* tke Boot sanitat ion Mas 
of H'O. TW f i r s t s tep i s a tkree »tap 
peoerae i s tka ssaaleaeMBt of pe-rtiaaat 
eaalroaeeatal protection cr i t er ia for a l l 
sastea. Tka secoad stap i s to astakliwk 
oesecal seserice l ataaaacta to deflae praaeet 
aad fetare coaditieas tkat sett ba aat for 
prstsctioa of tka eeeireaeeet foe kieh-leeel 
s e s t e s . CeeeloreeLt of staBdUGS aed 
reoslat lcas ia araas afcer* EN Ma specif ic 
regalaterj astkerltp, sack aa sader tk* oceaa 
Daaplae l e t , ia tk* l a s t step. Tkis proarae 
ia carried oat ia coajeactioa a i tk otkat 
e feec les . t a i t i a l aaaitooaaatal cr i ter ia 
address tk* f o l l o e l i f araas: featsre' of 
radaaatas aaa tkair kalard oetes t la l oaar 
t ia* at eerlees Waal of coatrol ; iaporuac* 
of r i a l as t iaatas ; foala cf control tad tke 
trpee at ias t i tat ioaa e s t feeated, aaa aataral 
karriars for Beetles tka sea l s ; approackas 
for aetareieiea a l lesable laaal* of sfcort-
aed loas- tars r isks associated a i ta aarloas 
Betho4a of d i s t e n t for t tpet ef e i s t e s ; aad 
re tr i eeak l l l t r , eoaitorlaa, ant transfer of 
ia forss t i e s . »• saa lrs i s for ki«k-leael 
oeete i* t e l e s dose f l r a t . otker i n 
a c U s i t i e s l a d e d * aat*rallr*^ccarriaq 
radioactive n a t e s , lo**la*el rastaa. 

decoeeieaifeslas, ocaaa disposal. <!»»! 
OISPOitL SITE; EBTIB0B9EBT: tttUt l a i L T S I S ; 
i t e x s u r i o i ; soaiToati?; srraooi; 
• ITBIi . W U I I T ; S t ! PXSPOSII; SITE SEIKTIOI; 
! ITI 50t»rT' . ; lJC£; BUTE * K i e E a t f T i USTEJ, 
a l S K - i n E L ; taSTES, l O B - l f f E l i *IST«S, 
atDTOiCTiTE: t a r n s , T t t i s o t M i c ; DKOBBISSTOBIBC 

<5H> 
•Itra Corporation, Eacleer Eaaraf pel ie f Stalf 
Cioap. 

••aioaetiaa aast*. 

Itclaar roaar lasaaa aa< Ckoicaa, ckaptar ", 
<tp. jas-?6->), »ia pp. 

Proklass asaociataa ai tk tka aaaaseasat of 
asclaar saatas ax* t lscaaaa*. Tka «i icaaaloa 
kaaiaa ai tk tk* aatac* cf Tiactaar aast* as i t 
ac ia i satas ia tka feaeratioa of asclaar 
aaaor. ia«icatas tk* proklaas iakaraat ia 
•katkar tka a aat* i s t*(xac*sa*a or racpclaa, 
sa f fas t s paasibU aaaas of aiepoaal aa< 
• laa iaas taa i s s t i t a t i a a a l aaa KOfraaaatic 
appcaacW* ta aast* e a a i i i a i a t . kotk ia tk ia 
caaatrf aa* abxaaJ. ( lapaaal *f aasta i s 
s ta s ia aaolof ical focaat icss aitk U t t l a or 
ao coatact a i t* tka «roea* aatar apsaara t o 
be as aaagaat* a o l a t i s s . taaagaibla 
acasarles of rapoaitarT fa i lara ladicat* tkat 
tk* caasafasacas aeala aaitkar ba 
catastraeaic or **ea safcstaatiel. s iaca ke 
aacaritf o f ta* raapaaitacT i s aaialf r*lata4 
ta i t s ia tear i tT, tbaca i a U t t l a aiffareaca 
i a tk* r i sk ia acacia* spaat faal aaa 
reprocaaai I aasta- •aaaaaaaat of taa aasta* 
i a tea oast kaa leae t o prohiaaa sack a s 
laakf taaka, kaaca fatara aaclaioaa skoaU ba 
carafally coksiaaxaa. traalaaa asas i s f 
a t tes t iaa are: e s i s s i e s s free t a i l i a a s . 
xeleasas of Ir *5 free saactecaw as* iaproper 
treat east of traaaaraaic coataaiaataa 
aatar ia l s . Siaca raarecassian; iacreases tka 
coapla i i t f aac ssaai tMa of eas t s •asaaesaat 
aac tka apprepriate reaalatiaaa are lact iaa , 
aeferriaf a aecis iaa t o reprocess seal* ba 
best to e l las eeaalaaaeat of tee c e a a l a t i e t s . 
r i ez ib l* taaeoraxr atoraaa f a c i l i t i e s a koala 
be proTidea a e t U aore sacare osaa are 
a>ai lrbla . Tke appceptiata aoietBBeat 
*9<t^.x.* <a tka past ha as aot *ark*4 teaatkec 
aa saste eaaaeeeeat, sitfc aelatarioas e f f ec t s 
oa pabltc »J* tackaical coaa^altj coafieaace. 
B i l i tarr aastas skaalt ba iateerate* aitk 
tka coaaercial saata iasofsr aa possible . If 
tke breeter reactor beccsea a r e a l i t f , tkea 
tka pracessiaa of i i l l t « - j eastea aoald proa* 
asafal . (aa») 

a s a i i i ; c o m Iat l l a t f e u T t ; DISFOML SITE: 
•coasaics; POEI c r c t s s ; x a n t n i s a T i o f ; 
lEkCTOtS; EECOHEIMTIOaS; SaPETT; SITE 
saaLHTioi; s i i r SEIECTIOB; aastf t i s p w a i ; 
IIST! MiaetataT; aaSTf STC«»CE-. aiSTts, 
aaoioacTXTE: BOCLEII poetr; croLoci: SOCISL 
ISBECTS 

<517> 
l i a i s e s , S.O., Syeplexer Eagiaaeriaf 
Coasaltaata, Xaeorporatee, l o l t e , Beaaark. 

Coaparlsoa of See* Ceoleaic aad Oceaa Disposal 
Concept* Peearaiae Baal i s t ic Bodeliaa tkat 
alloaa ofclactlTO Bisk tssataaest to be Bade, 

CO*r-7Sf12:; Sc iaat i f i c Basis far aaclear Baste 
U u t m i t , Science Bfcterlrlaa Ba4ioactiae Baste 
•laaafaaeat, »o l . 1, C.J. Bccartkp ( M . ) , at a l . . 
Proceed laqs of a 5 fa pos i e s , aostoa, Ba, Bofaabar 
24-Dacaabar t , » » . Please Press, Bas fork, PT, 
ipp. 5aa-5Saj , Si ] pp. (1»7H 

a coecept ceeceraiaa r i 
diseaasad. Saaa aaidal 
exasiaiaa oaeloaical di 
tker ares 1) period ef 
eiaialtad bj part i t iaai 
saaaral d is t inct barrie 
biospkare, )) saste for 
«) eaoloalc aedis* Bast 
kaadla capoaltorr, aad 
project oalr 5-10 rears 
c r i t i c i s e s are* oat of 
art: objective rl»* aa 
besoad 1000 rears, aral 
reesiriad foraatioa i s 
iaterpretst loa, sonitor 

a* asaassaeat i s 
iaas are stated for 
spessl coacepts aad 

iaalat ioa t i e * to ke 
aa it poss ible , J) 
ra bateae* vaste aad 
i sa l l -ebsractari iad, 
be eospeteat to 

ft lead t iae for pi lot 
Soae aaaeral 

tk* aaidel iae*. Tk*r 
aaasaast i s d i f f i cu l t 
aat iaa of tbe 
labject to 
iti<i aad ratriaral are 
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<«IT> c n t . 
d l t U c a l t . aad Ind t i n • ! be leaser tbaa 
16 years. These criticises ere valid for 
eaol.<9ic aad oceeeic disposal sedels. (SM) 

• • t w o i s i t i n s ; S H stsrosiu siof ict . 
CKILOCIC; ittosrrovT; m i u ; etsTT. ie r t ic * iL ; 
[irtTTio«nc 

<51»> 
Olivier, J .P. , Orfealtatioa Ear Ecosaelc 
Cceperatioa aad vaavlopoaat, Pari*, Praace. 

Sca Disposal cf packated tadioactive testes. 

cctr-fsoelt: teclear Eaerey tstarity rToceedlaeB 
et the 1st t n o p H i leclear <ociety Coefereace. 
tar is . rraece. I p r i l 11-25, T»7S, {pp. 
(*j-««5|.| ifTSl 

This paper saasaxites criteria considered by 
tbe Otcf fee leer laeray Icescy ia the saa 
disposal cf radioactive vaste*. The Meit iae 
capacity at tka eavirMaert tot aariaas casta 
types far the teeth I t l a a t c area, basad aa a 
1*7T f t * lesard assessaeet, U preseated. 
The valeea ara 10(I»V) Ci/yr far alpha 
vestas costsiaiee aatsly r« 23», 1*(f>€> 
Ci./yr for alpha vaste*. coat Blaise; eaialy la 
22*. I0|I»11» ci /yt for hrta-oaaea aastas 
(eiclediae, t r i t l a e t , 10(t«12| Ci/yr for aeed 
else* fieaioa projects, aa* 10(t»15| Ci/yr 
for t r i t i a a . eastern coasUered aasaiteMe 
for deepiae era tkeaa ka»iae a Ci coataat 
ereater tkaa 10 CI/IT for alpha vastas aitt 
bs l f - l i f e exceedlse SO yea (feat osclaolaa (a 
26 vbose overall l l a i t »»« fixed at 100 Cl/yr 
parr aaapitf acaal. those eosteiaiaq aora tkaa 
1000 Ci/ IT »f bete-essse tastes fercltdlae 
t r i t l e e i , bat sltk a 100 c i / iT l l s i t for Sr 
*0 aad Ca 1)1, aa* tkosa costalsise sora tka a 
I0(t>t) Ci/IT of t r i t i sa . Is HTe, taa coat 
of sra disposal aaa aboat 12.VJ Poaads 
Sterl leo/ir o( aasta, iacladiae iaaaraace, 
ship caatal, barber costs, bat sot costs of 
coaditioaiaa, lead trasepcrt, aa4 loediss of 
asatas oa tka sblp. fastis daepad betaeea 
1««T aad 1«y« accout for je,1»0 tn, aitk a 
total alpka activity of stost 1220 Ci aad 
beta-assse aclt iaity (iecladiae *3) of 
175,000 c i , criteria for salactiea of 
dsspi>4 areas ead aaidellses far peckaoiae; of 
aastas ara eeeaarlzed. klso discsssad 
briefly are otkas reeslatisss for control of 
disposal cpsratiess, asd tke affects of tka 
eafercoseat of osideliees of tka loadoa 
Cosnatioa o* tke Preveatios of Rariae 
Pollatiaa free teapiee; of fast a* aad Otker 
latter (1972), ebick are aspectad to be 
elalet t . (Lit) 

5ti otsrosii; t t u i s i u«rrs; f i n i s , 
• lc i - i r tu: COST nsrriT I M I T S I S ; STJIDMOS, 
IKr t f lT IOf l t ; t lSTI DISPOSkI; troiOSICS 

<M«> 
Mat t , 1 . 1 . , BatteUe-ricif lc aortkvest 
leterstories, tick la ad, f t , 

Tba lltereatives for faaaeiaj roet-li«bt-fatar 
tesetor laclear fasti , 

COlf-TOOHO; STI/e«s/e»- Jlf»-Sa-101/fl; 
ffMoesaat of ladicactira faites froa tke 
faelaer Fuel Cycle, proceed 1 age of aa I l i a 
Sftposlaa. Ueaaa, taatr ia , fare* 22-2*, i f * . 
(•tarsatioaal atesic taaray taescy, fiesae, l e i . 

1 . 1»P- S»-151. W» pp.|«»1»l 
facaaeaamt optioaa tor asclear east* froa I f f 
feel cycles are assessed ia t e n s of 
ceaaarcjelly aaailable aacbaoloales. Tee 
estreeas ia feel cycliay are considered - see 
is akick easte is discarded aad erne ia ekick 
araaiae aad platoaiee a n recycled to a 
aaxiaaa. taste types a n eateeorised aad 
treatsest optioss saaaaarired ia floe 
diaeraas. Storaea aid disposal proaraas aad 
procedares tor site select lea. eitfe 
probabilities for sacceas. are alao 
fiscasseaU Tke aaterlal preseated ia tkis 
paper ia baadled at aeck ereater deptk ia 
I*ea-7«-B3. tke Teckaicrt lltecaatiaes 
•eceseat, iaseed i p r i l 11 T«. | u n 

teackiay fa t * 

fkSTt U l U O n t ; SISTt BISPOSU.; PftX CTCU3; 
f f o . reptoccssiic: icorcwics: f is te s rauct : 
K l i n S : ^BTOIRICkl STtSIB: STOtlCI. CE01OCIC 

<M0> 
fotty. I t . , k .1 . terry, aad B-a. Paister. Oak 
tidae Issecieted Oaitarsit ies. tastitate fee 
taecay kaalysia. Oak l U e a , Tf. 

Pat EBcryy froa flaclaar foaar. 

IS»-T5-3; 131 pp. n « 7 * . loaesberj 

la asalysis af set eaeray froa aaclear poaer 
pleats aas carried oat, takiaa iato 
caaslderatioa esaray reesiroseats as tkey 
relate to reactor type, cosceatraties of 
araaiaa i s tka era, earickaaat ta i ls assays, 
aad possible recycle of araaiaa aad 
platoaias. roar reactor types eere 
cossidered: presssriiad aster, beilise 
eater, kifktesperatare aas-cooled, asd keaay 
eater ICafPD . Tke eaer«y reajaireeeata of 
systess esployiay botk coaveatioaal (carraat) 
ores aitk acaaisa coaceatlatlaa of 0.17*1 asd 
Ckattaaooajs Skelea aitk arasias coacoatratloa 
of O.00H eere deteralaad. ta i ls assays of 
O . i i , 0.27SI, aad t.2* I 2)5 kave bees 
considered ia tkia stody. Oats ia diaes for 
so recycle, arasiaa recycle oaly, aad araaiaa 
plas platosisa recycle, feclear poeer 
systess aera divided isto 1 separate 
coepoaeets or processes, aad separate esergy 
aaaly^es vera aeda for aack. Icartiaa vitk 
tka eaerfy reesireseats ia tke Blaise. 
process, aad costinalso tkreaob faal 
raprocessisa aad aaate atoraae, >a avalaatios 
of betk electrical eaeray reoaiiesesta aad 
tkersal aairsy reaairaoeats of seek preceaa 
vas aade. a l l of tke eseray, direct ead 
iadirect, reaalred by tke processlae of 
acaaiaa to prodece electrical poaer ess 
oLtalaad by sddiay tke saaatities for tke 
iadividsal precesses. f l tb csaraatloaal area 
tke process reaslriaf tba Isresst s iaf le 
eserey arpeaditera is t u t of aarickseat. 
lover coaceatratioa ores reaeire laroar 
iapets ia siaiad aad a i l l i a f , asd for 
Cbattaanoes tkale tbase rafaireaaats doaiaate 
tke total systes. Cosstractioa af tke poser 
plast is asetker soarce of laraa eaerey 
erpeoditare, aad tkis ispst is reeaired sel l 
ia sdvaace of tbe t ie* that electrical oatpat 
caa be sipected froa tba aystes. kaalyaia 
skoved test tke eaerey reasireeeete for tke 
storava of hlfk'level radioactive vistee Is 
saall cespared te tke otker eaerfy 
reoaireaaats ia *«e are else fael cycle, 
direct eaeroy ^eaiteaeata, eaardl coateat is 
aaterlala, -»i tbe a ear ay of caastrastioa 
aero a l l eossldered as la the etaer processes 
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<5JD> COBT-
of tk* faal cpcl*. Tt>* apart; c « t « t of 
pcacass aatarials «*» taa I M I U H lapat. tk* 
r * l * t ia* lp kioa aalaaa for pcccoa* aatorial 
aaaro* roajairaaaats caa ha tnc*4 to to* aaa* 
far afaraolic coaaat aa* tar atoal H n l i l 
laroaly foe tao atacaa* caaiBt*cs). 
Si*,ti-I***l aaata aispoaal aaaray n a t l m n t s 
(or a coaoaptaal pi sat a i u a 2M0 
caaisstcraVTt aaata capacity foa* **•» •»(•» J 
reactor raoairo* 1ft caaiatarsytri ara aa 
(olloar: Biract aaaray cafalraaaata • 
a lactr ic i t t parcaaa* of •To • * • , aa< l iaa i * 
(aal (dl«** l | rooairamat of 13.l t* I 1»(»»«l 
WW (,00.00a aal at t3«.o*» m / a a l l ; aaarfT 
ia pcocass u u i U U - T».J»« m ( 1 , 9 5 a . » • 
I I3(t>«| R l ) ; Blast coastrsctioa aoacay • 
•aacoT * • coaatroctioa aaaariala 1, **J n 
[•2.162 I 10(t»«l m ] , aai «iract m e n ia 
caastxactiaa IS* sal r7«.ssa I 10|C*«I K * ] . 
Total aaorar ca^aira* at tko saat* clspoaal 
plaat par paar ia M,3lo a l l (1.221.131 I 
10(t>«) BT»): oaarar raovira* par aack I M ) 
!•(«) oparatiaa raactor is U"> i n (4. lot X 
10|».*| M » l . (l«»l 

trtcroas: l a r u t i "caTi; C M S 
iKTCLias: n a lEnoctssiK: incrots , 
t trssnxire I I : D ; i n c t o i s , BOILIBC S I T Z I : 
MKTQIS. ( I M - T Z S I t U t n t CaS-COOUS: KICTOfS, 
C M S * ; r u n s , l a m n n i n R ; tcoaoncs; 
T!f38»Trctt snores, COSTS: usre n t i n m ; 
• 1ST*. STOIICf; I15TK. RCB-IITfl 

<;;i> 
:<acs. n.t., t.t. Elaaeo, I .e . riaaaf. e.S. 
t i l l , t.t. toor*. * * * J.P. • itkcrspooa, oak 
tiaoe satloaal laboratory. Ckeaical Tackaoloiy 
aisUior-. oak t i *«« . TO. 

Corcalatios of iraaioactiao Bast* Tcaataaat Costa 
as* tb* taaicosaastai tapact of Bast* ffflaaats 
ia tk* aocl**r Pa»l Cycla - Coaaarsioa of Yollo* 
Cat* to sraniaa Basaflaorio*. i»ct i . Tk* 
Maoriaatioa-frsctiosatioa Pcocoss. 

c»BL/ma.EC/T«-7; W i pp. ( i«71, sapt**b*c) 

1 coat/fcaaaf i t atadv aaa Bad* to aotarais* 
rb* cost aaa * f f*cti**a*/ss of rs*loacti** 
stst* troacaast syitaas fcr oacrsasiao tk* 
c*l**s« »f rsdicsctis* aatariala as* 
ckaalcala os a soosl acsniaa kassflaorida 
(OTSl pco;>rtios plaat asiaa tka 
(laociritioa-fcac»loaatlot farr hflroflaoci 
procaas, aaa to anloata tk» c«4toloaic*t 
.spact laoaa coaaitaaati of tk* ralaaaaa 
u ta r ia la oa tka « » i r o H « t . Tl is »ta-ly ia 
iaaiaaaa to aaaiat ia aaCiaiaa tk« tara "as 
la . *m i> R i w u t l r ac»i«*abl«* (1UP1) is 
r«>laticn to l ia i t isa tk* i«l*as* of 
csdioactia* aatatials fros aaclaar 
(sei l i t iaa . Tk* ao4al plaat procaasas 10,009 
a«tcic toa» oC acaaiaa pal T**^* tasa-css* 
•sat* fr*ars*at is tk* aisiasa aaevsssrr Co 
ipatat* ta* pcocaas. Sfdaaata aaat (k* 
rslioloaical taaairasaats llst«1 ia t l» Co4* 
at **o*tal ••oilstlona. T i l l . 13, Pact 20 (13 
CM 20', ippaaalt * , Tabls I t . kat aaj aot b* 
•ceaptabl* ekcalcallr at al l alias, 
additional raaaasr* ttaatsaat toekaiaaas ac* 
*pplla< to taa I t M - c a n flaat ia a social of 
ess* stasias to oacraaa* tka aaoaats of 
rsdioaetiaa aataclals ttlnmmt aas to ra4gc* 
tb* raaio'ioaicil 1os* eaasttaaat to tb* 
popalaties in tk* s«croaa4iao arcs. Tk* 
^onts fie tka sd4*4 saata tcaataant 
oparatioss ass tk* coi coacosaisa sos* 
coaoitaoat aca calcalatajd for »ac6 ecs*. rn 
tb* f iaal asairsts, caaialofieal oos* is 
plott*^ as rn* annsal cost for irrntt**** of 

tk* caaamataa. Tk* atataa of ta*> caaaaata 
tsaataaat aatsaaa) asai la tka caaa> ataxia* tat 
alaiaaaal- a»c* of tk*> tocaaalorr aaaa ia 
that aaiaacal c a m * t l l raajaica <•*» lap aaat 
aa4 aaaoaatcatioa oc *laa ia pcoariotaxT aaa 
aaaaallaail* taar iasaaaUata aaaj. Tas) 
aaraaaalfy aaal aaaaapl iaaa far t a * 
caaVialaajical aoaaa aca aaa at ia gisV^aai . 
(*a«k| 

cost a««rrTT uaiTSts: • « « t i m m t ; »ost 
OVaWBtltS; TVtOtCnCal; Sfsjms; tTTiaaVTSs 
B I H W I I . • » M « K : i n n a j c—poaajx-. aaSRS. 
u n o a e n n ; iksrss. c — I K T I L . m i 
pkBtica-noa: mis-. D r u m s , ugn>-. 
wtlMtm. cmnxemi: Bavns; B M I U , akmakricai. 

<V22> 
Saoap. » . L - . tsioa csrhUa corporatlos, asclaar 
• i aU ioa . Offica of aaata IsoUtioa, >k • U f a . 

Iat*raatioaal taata-Uaaoaaaa* Sfaaawiaa. 
•aclaax Safatf 1 t t« l :M2-S12 . ' i«n . JalT-kaaaatl 

>a lataraatioaal Syaaoaia* aa> too aaaaiiaiat 
«f •*at«*> ftoo t*a l » I faal Cpcla aaa k«la i a 
Baaaar. Colota**, oa Jaly 11-1*. ir»4. tk* 
ayaoaataai co»*r*a a tcoai caaaaj at 
topics—froa palicr iaaaas to tacaaoloai-
Pcasostatioaa oasa aaaa bf aatioaal aa* 
iataciatioaal apastars ia*ala«< ia a l l 
aspocta of rast* aaaaoaaaat—aoaaraaoat as4 
aaoaaet o f f tc i - l a ; labocatorf aaaaoacs. 
(iractorsi. aa4 caaaacckars; aai iaaaatrial 
capraaaatatiaaat. laap saoaaocs aarocatas 
ptoqaaatic actios aa pcooraaa (or taa 
aaaaoaaaat of coaaarcial sadaat aaa too to 
cosslata taa liokt-aatat raacter «WU <*ol 
cpclo. Ta* iaoaatriallaao aatioaa* aaaast 
foe lacc»-»sis* aappliaa of aaorap aa* taaic 
lacraasisa saaoadaaca os aaclaar aaatat l s 

(a l f i l l taia **oaa* a i l l aocossUt* tka 
aaaalopaaat of aa aoeaptablo solatia* to taa 
disposal of aacloac aasaas aitkia taa aast 
oacae* for so a* iaaaatrial aatioa w 
•asta-4ispotal tackaoloat aaoal* ba 
iaplaaaatae oa a caasatcial actio, bat ta* 
caaaorcialitatiaa saat 1* accospaaiaa bf tk* 
lacisioa to aaa tk* tactsoloap. kk laaoctaat 
i s * * * ia tk* aa* a! aaclaar atari7 is tk* 
qaaatlos of saariso tka tacksolosf sitk tk* 
lass iaoastrialiMa aaticaa aa* sitk aatiaas 
tkat aar aot aaa* aa i ta t l * saaas to Uapaaa 
at aaclaar «aat«*. Tk* astabltsksaat of 
iatoraatioaal aa* aaltisatloaal coopacatios 
• i l l I * ar. iaportast tay la rasllxlaa tkls 
ok^actiaa. praaslaa issaoa tkst 
istocastiosal oraasisatloss or taafc aroaps 
a i l * iava to aaarass Met ooaaa diapoaal, 
platoaisa cacpclisa aaa saf*asaris, as a 
disposal cc i ta r i * . Tk* iaaortsaca of 
acl i*sia« s f labia aaata-aaaaaaaaat pcoacaa 
is aa«* «*i4*at br tk* iacraas** fsadiao aa* 
attaatloa tkst tk* back as* of tko fsal c»<-I* 
I- aoa c*c*trla«. (katbl 

•OI I IL; COwTkUktaT; COST RltrTT tfilTSSS; 
o:srostt S ITE; o:urr:o» ; oirn»ro»; rarrtoswcir; 
rot i n m r r s ; stoioet; u n i t s ; tntoiam 
r t toicTtoi j ; strrtT; STISBBIDS, r n r t t i ; ww 
arsrosit; f»sTi aaitefsiiT; s»sTrJ, Bica-Lfit^; 
•»STts, i i T f i i n n T f - i r f s i ; sastcj. i n o t s : 
n s r t s , t o a - i r m ; I I S T E S , t tp iatcr i f f ; s o r t s , 
SOLI9; ftSTfS, T»»»S5»I»IC; SOttBtriCITIOS 
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<5J1> 

ttsaitTOBT aia ecoscjrc tsrscis 

«S3> 
Saasar U J i i , B.S., f . l i t i U t u i a , ».S. > U ! i , 
( . 1 . Siaka far . aad I .T. Tfcoaas. Saabka Itoaic 
Saaaarch Castro, Traabar, Boafeaf, Isdia. 

laaa, taca Vlaaaiaa tor aaaaaaaast of l u m i 
Baatas froa fael taatoeaasiac. rlaats. 
CC»»-?«9J1B; STt/»t»/»M; IlBt-S»-2»7/aT: 
raaaaaaaBt of tadicactisa Sactu fraa tka 
M c U u raal Cyclo. m a i l l a j i of aa lata 
SToaesiaa, aioaaa. taatria, (area 21-2*. »*»*. 
rataraatiaaaj ktoalc %aa*a* I l i a T» aiaasa, l o l . 
I , lap- 15-221. ja"» af. C«»*«l 

Tbis sapor rssiaas ladiaa poller roaaxdta? 
w u a i i i n of kisk-aad iBtaraadiats—lasal 
I l e a l * aaatos Ccoa taal raSTacossisa plaat*. 
n 4 i t t t i | t « ta astiawto tko aaaantioa of 
aack aastas osot taa aa»t 25 poors, tatkoda 
far txaataaat a a* disposal af sssaos ata 
diacassod, isclsdiaf laterta stocasa. 
lacocpotatioa of aasta salts la feitaaaa, 
aolUificatieB of klsk-laaal sastao. atd 
a l t lsa ta l , oaaloaic storsstSdispossl. la 
rapactad ta aa oacliac pass.:, npariaastsl 
aolidificaciaa of kiak-laa.1 aaoto osidas i * 
korasilicaca aatrtcas h i aloUad fro*art* 
aitk aaltiof rasoas of 1»« u 1 I M dasrooa c 
aad laock rata* of 1*11-51 ta MCE-«I a ca 
r V 2 l « U - t j . Casta osio* iBcocBOcatioa is 
*;>prasiBatalf 25*. Loaa asra stadias at tka 
bokaaior af taoss salt a aafor lataaaa 
radUtiaa a»4 tkaraal atlasaaa aia oaselaa. 
aaotaar aajoc caaailaratica ass BOO* tfca 
aaaaoooeat af actio ido-fcoariaa: aaatoa. 
•osaarc* is coatiaaiaa oo sopscatioa of 
actitidoa Bofora aasto aolioMf icatioa, or, 
altataattaalT, coaaaroio* of actiaido-ksarisa 
aastas iato lssalakla alasiaa-sillcatas. 

•ITBsnrtlTIOB; COOTMTBITIOI; CDPTsIBtfaT; 
M I N i n ' O I ; X I ) • tftOCZSStBS; rMBtCrTOIS; 
irtcrofs, »i ir"»; tiptoccssiac; H I T S : 
scUBirieirT-.. STOBICI, CIOIOCK; BISTC 
StCBlCt; B1STI I U 1 O I 0 T ; BsSTE maTBCBT; 
i i f r t s , I I C B - U B E I ; Bisrts, t r r a i f B i a t e - u t t L ; 
•ISTtS. M«*t»: B1STZS, SOUt: BCTKIMS: 
T t c t l l l ; SUUBB; nrtotlBa 

a»rrrs. ^ztftZD: aasr>s. I O B - I I S I L ; aistts, 
t t K c i c n t c : sisiss, s-Jit»: «asru. nussa ta i r 

<525> 
3-S. 
aasta Saw 

i t af fsacsf . «ff le» af Bade 
Baskiattcs. ac. 

SOt/rr-eo*1; toltawm: aa« Otkar caalaatioas 
of a ltorsatiaos for Isao-Tara vtaasaoaat of 
storad IBZL Traaaataaie Basta. sactlos 15, lap. 
15-1 - « - * ) . 5M ao-ciara. fttcwc^i 

Coat. a a l M l a s for «ha altaraatiaos •»* 
caacarta stadia* aro kaoaa sa trt* dollars. 
Iaclafo* aca capital casta, oooratiaa tad 
aaiatosaao casts, sad casts far 9 aad B at 
f a c i l i t i a * . 5 a of tka iadiract capital 
coats, sack a Jata ckaractariratioa, aad 
oaairoaaaata' fxoparatlca, aca aat iaclatad. 
Bkaca aral i *Vk». taa coses of skiaoLif -fca 
aasta ta tka.ToaaCal SafasitorT aad a( 
laaa-taCB aiaaoaaatt af taa aasta at tka 
radars! ft>Bositorr ar< isctatad. Tka 
•stiaataa kasa la£9'< asssciatad 
aacartolstias. Tka Iaacst casta aoaid ka 
asaadatad aitk kltacaatiaos t aad 2 (laaaa 
TfB sssta as is , aad laaaa TIB aasto a> i s 
aitk issrovad ecaflaaaastl , raaaiaa froa MB 
Bi l l lea l» r»l a iU laa . tka coat ta ratriaac 
aad Brocass tka aasto aaf to skis to tka 
rodaraX kaaositorT sad dtssoat of iv tkora 
aoald caafa froo *V<% a i l l ioa ta « » » . i l l i a i 
{ l l taraatiras 3. a, sad C) . Tka cost of 
ratr iaaal , Bcaccssiaa* *ad assita disposal 
aoald raaoa froa S22t aUl iaa to t5«T 
a i l l ioo , daooadiaa aa tka satkoda of 
procassiaa aad af dlsooaal. riatk) f U n 

COST m i m i n i t n i ; rconatcs; Bisrt 
UBlCtltBt; BkSTtS, TlkBSBMBK; TBktStoBTiriOl: 
trrosttotT; Btsrt noctssiK; i m i m i m i t i 
BtSTt BtifOSil 

t.S. caaaraas. Boas* of Basraaaatatlaaa, 
Ccaslttaa o* n ta t ior aad I s n l a r kf fa ira . 

•actoa • aaaaaaat. 
OMtsiakt fciuiifi kofora tka sakeoaatttaa aa 
tMt«T as* tka iBairoaaaat, t5tk Coaarasa, r irat 
Sasaioa, Baaktaftaa, B.C., Bar 1 * , 1 T , aad JO, 
HTT. Sartal Bo. «5-15, S»5 re. fW) 

Tka aaariBia oa aasta sssssasBat (ocas oa tka 
asblic coaeara af tka rarioaa aaataa prsdacod 
ar asclaar ladsstcr aad tksir diaaooal. f laa 
dlffarast «a»ta atroasa m%» coaaidarad: f| 
laa-laaal 010*00 attkor crstoaiBatod aitk 
fisoisa ctodacts oalf or aitk trassorsaica 
r r w i ; 2) kiffc-laaal pracaasUa aastas; J» 
ssoat fool; »> arolaa a l U tai l laaa; aad 5» 
otoaoa* afflaoats, rarlooi disaeaal aotkods 
aad aaods for m» oaarall foliey ara 
dtocaaaaa. loetioas ralaaiat to too data 
kasa tea la sasorsto akotracts. (»B»| 

CenfaTTTfS; rXMIOB BMBBCtfi BUttB*-. 
IrcifUTJOl; IIClBkt Mat t : r tTftSI; *T»BB1IM, 
rnt tk i ; *Tt«»>iw, jimtiTioBU.; srdtBins, 
«flT»: BifTf Dltasui; f i f f t HiMSCBtfT; f t f t t 
frotkct; t i n t THaiBtBTs • t f r t * , tutmtt 
•tfrtf , l l t k - u m ; Mf-.If, TBT(t*t«T»Tt-(.l*tl; 

<52a> 
t .S . rariraaaaatal Prsto>-tioa taaaCT. Offioa of 
•adiatioa rroarasa, Saato faairaasaatal 
Staadarda proaraa, taskiastaa, B.C. 

Ccaaiaatatioaa of faairoaoaatal rrotoctioa 
Critaria for ladioactiaa Boat*. 

t.S. m tockatooad laaort; 
Baftraary) 

*» a». (1»TB, 

fiaa acoas ara addraasad akicfc art to ba asad 
ia tka doaalopoaat of aaairoaaastal stsafarda 
for aa)or claaaaa of radiooctiaa aaata. 
IsairassOBtal aratactioa taaalraaaata ta bo 
doaolooad ara: 1) faatarao of radiaoetlfa 
aatarials tkat rafslra tkaa ta bo daaioutod 
as radiosetlaa aaatas a si tfcoir kaurd 
aotoatial oatr lias aad f t oarioss loaob of 
costrois; ". cisk aatlaataa is art ir iaa «t 
loaaU of coatrol asd tka factsr* tkst akoald 
bo rafloctad is Back datacaiaatioaa; 3) tao 

fools of costrol aad tka trraa of 
Bstitatiosal, oBflaoorof, sod 

•atatal-banlar coatral* tar oootisf sack 
seals; B| tka aaaroaeMa for datoraialaa two 
alloaaklo loaols af ,or t - aad loss-tors 
r iots asoocUtod aitk aarloBO aasas at 
disposal for trass of aasta satorials; 5| 
otkar caaaidaratiaas for aarlraaaaatal 
arotoetioB aack as catr isatbi l l tT, 
BoaltorlBf, aad ttaasfar of Isforsatlos ta 



I E O U T C V T t i c ECOWSIIC i s r i c i s 

<««> COST-
xace***taa aaawratiaas. MMic iapat aas 
coca1**4 fxo* tao pablic xoctskaps ia 
Pvbcaary *ad spe l l i«"" t c aadrass ral**ast 
pol ler aad t a d u i c a l i m » . coasidaratioa 
•as aiaaa ta tba *i*vs asErasa*4 ia tfc*s* 
aortsbops ia ara f t l s* tkis dacasaat sad ia 
tb* i a i t i a l foraalatiaas c£ *i*ir*aa*xtal 
cr i tar ia - fflPI 

aa^ar f iaditax *t tb* voctskeps i t * saaoarixad 
itt as aapaadix. 

•»STES, iiBie»CTl»i: s r t a s t t t s , fn>i»»L: BUSED 
IMlTStS; 1IDUTIOS I I U I K : ajaSTE DTSPOS1L: 
HT»irt»itLiiT: •OHtoi iac; raroaaiTies: a»»; 
• I S T E S , i t c i -Lern . ; » « D I I T I D I , a m i ; n s s i o * 
i»03ocrs : I » » I » O « S I B T » I siMfvag p i n a i f ; 
• i s n s , u>s-ie»Ei; BISTES. T » S S » I » « I C ; I I H I 
• i m C l E S ; KW0IIC5; coatallszwr 

*ff*a, t . J . , gaa*a*s VaiTarsity, Kiaoxton, 
OBtarto, Canada. 

l<c*s la sloaly an a baclaar poatr Prooraa "at i l 
•«*•» Sola** Bast* Probl**s. 

ZCL-»C* M n S»:1-». ( > • " . cetobar) 

1 coapr*k«asi** diacassioa of tk* 4ll***ai. 
facias tb* aaclvar i sdss t ty aa tb« topics of 
•spaaxiOB and raprocaxxibf ia prw-atad. Tn 
ordac ta coaviaca tb* pablic , ao*arBa»»ts, 
«B« raaalatory aacacics tkat tka proposed 
aatboda sra soaad, a doaosstratloa aita 
sboaid b* s a t . Pataaaaat disposal of klabl? 
ral ioact is* aast*x soald t*st ba *AB» by 
v i t c i f i c a t i o a , Caldalisai s ia l lac to tkoae 
of lo*-l*»al aastrs xkoslc ba dav*lop*4 for 
aigb-lvval aastas. a s t i l tba raproeaaxis* 
ixss* ia d*cid*d tfc* i sdmtry a i l l baa* to 
proe»*d at * sloaar pac*. altkoaffc tkc 
Fcobloas «r» iaaaasa ia s*?sits4# tb*f *c» 
sol»»bl». |»»»l 

(CCtDnrs; f iajaoaatir; »nu P'psocrssiw:; 
: f ; isur:e»; FUSTS, »»STE i«raT»»»r; 
IEP0SIT31T: »0P1L»TtC«S: STII0B3SS, PtDSPIl ; 
a»5Tt xiaiccter:; aisTii, *«.KOICT:TS 

•axta Iaolatiea ia c*olos ic roraatioss ia tba 
laitad Statax of kaarica. 

l/OB)I-T: Cap-HOie i ; Saaaaaaaat of basta froa 
ta* U I raal Cycla, ProcaaCiaaa of aa 
Tat*rcatioaal Syipuataa. Daaaac. CO. Jala 11 - l t , 
» T « . |2> a».l. |ia1»i» 

Tba Jaacar Sasaarck aai Baaalopaaat 
laaiaistrat ioB (EI01) proaraa far taa 
•stablisaaaat of taraiaal stacaaa fact l i t iaa 
for Lijaiarctal taaioact iaa a u t a a ia aa«p 
•aolaf ic faraatioaa aaa cacaatly caoTaaaixa4 
ax tka aatioaal aast* Taraiaal Stocaga f>*ISI 
pcoaraa aa««r tba diractiaa af Saioa Cacbite 
Cacpocatioa • laclaar Ci»is ioa. Caaaral 
plaax far iaplaaaatica tfcia aapaa«a4 f o a c a a 
c a l l fac avolaaic iaaast iaat ioas as4 
f a a s i b i l i t f coaficaatioc stadias at aa l t ip la 
4«o^rapkic locat iocs . lsadiaa to pi lot plaat 
coastcactioa aad ocacatioa v i tb possibla 
fatar* coaaarsioa lata a faaaral aapository. 
Ta* pilot plaat oparatleas a i l l ba 
axpaciaaatal f a d l i t i . - x kaaiao l i a i t a t 
capacity t o stocat actaal aast* ia a raasi ly 
catciarabla caafioacatica. tk* f i r s t t.*o 
pi lot plants ar* plaaaao to s tart oparatioas 
s isal taaaoasly i s tba l i l - M l ' t . ^aoloaic 
iaaast iaat ioas ara so* ta pcaqcass at plaaaao 
i a stady ataaa of tka ictarior basias of tka 
Calf Coast Salt Doaa Proviaea. ia tk* s^liaa 
Salt baxia «H ia tb* Patsloi Sasia ia as 
*!rort to iacat i fy accactabl* iocatioas for 
tkas* i a i t i a l f a c i l i t i a a . Sab**a*aat pi lot 
plaats a i l l b* locatad i s otkar foraatiass . 
Fraliaiatry aaoloaic aaalsatioas kaaa baas 
ia i t ia t*a i s tk* Palaoxcic skalas a*4 
liaastoitas, Triass ic sbala basias aioaa tba 
aast coast , sasoroic sbalas of tk* Salf Coast 
aad BOTtkaca kicb pla ias sftd cartaia 
c r y s t a l l i a * i^aaoas rocks. Host of taa 
repaired ••aaiaa^riao tactiaa of disposal ift 
s a l t focaatioaa has b**a coaplatad i s 
praaioas proftaas. ooaaaar. taa 
cstabliskaaat of p i lo t plaats in th« otkar 
cock types v i l l r*<|air* a s*-]a*aca of ia s i t s 
t o s t i s a dasiacad to d*v«lop tk* iaforaatiOB 
t.«c<>ssary to botk - ,-«B«r«c»t« tka faas ib i l i t y 
of Mst* disposal ia tkt t pacticalar 
f^rattioa sod eroaida tk* <l*t* tor f a c i l i t y 
cal i^as , |Utb) 

5»ilOJT<- r3'K»TIC»i; 5T0B»5E. GltLtyiVZ; SISTtS. 
^«B:O«CT:T-; • •JSSITOST; »iT»iE>»»rt:?t: S»IT 
30R.S; r,rtlm.S; tIBtSTOlIS; f;«K>i!S urns; f»ST! 
D!SP1i«l; BXPP; SIT» St-tr'AW 

I«roy, C D . , and B.C. KcclAir, Tr.ion cartiJ.* 
Ccrporatios, Bacl«ar DiaisioT, Of # ic* of Vast* 
Iso lat ion , Cab l idaa, ra. 
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itfortoiT SCSICI an tt«t»i£iiic 

<?2«> 
Jock. a.L. . u4 I . i . tibbe, talea Carbide 
Ccxporatio*. aeciear Bivisiot, office of seats 
Isoletlee. Oak *Me», T». 

I Basts kepcaitory ia a Geologic roraatiea. 

T / O B I / T S - 5 2 : COar-1M»22; lacricaa sec lea r 
Sadat? »*»e*l Beetle*:, Sea Haas, c* . Jaae 
10-22. ITT*, fap. *2-03i; Traasactioea of tk* 
aeericaa • . - leer Society 20:e2-e3.f«l«. 
rabraary * • I f f . . Jeael 

k typical salt teste repoaitory esaiea eader 
tka carcaat M l Betlee a l taste TeraiMl 
Stecaesj tltfSJ croaxaa seal* have TSO-200 
acres of farfae* faci l i t ies sad ebost 2000 
acraa of seeterraseaa easte eaplacaeeet 
berirea. Tka earface faci l i t ies ara 
characterized by three eajer strectarea: a 
caaistece* same baailiae bellalae taatariaa 
shielded aad roaote kaadlief fac i l i t ies , a 
lee-level easte hasiUaf cslldla* desieeea 
far coattct kasdllae, aai a oiae operatises 
belldlsa. each beiIdles m U save a 
dedicated aiaa fkaft coasectiaa i t to tka 
vaderereetd nperatioas. Tka eacraat lars 
reperitery desies easiass a l l aaata* arrive 
aaaita ia caaisters. Stadias aiaca 1«T» have 
abaaa that apaat faal caaiatara caa ba 
dlapaaad of eat a* tW seat basic repository 
aaaifa, «itk r i l , aodificetioee for ereatar 
caaistax laaftk |10 f t verses 10 f t tor 
kith-level, d a d i i s f , aed iatarsediate-level 
vestas) aai hieher decay Nat (accsesltatia? 
redact ioe ia araal tkaraal loadlae by aboat 
S0t|. saatarraaaaa treasport at hieh-lstsl 
•aata ac apaat fa*! aasaatliaa vosld ba via a 
loa spaed vehicle carryiac, a akielded caak. 
laata aoaU ba lovered fret tka cask Jato a 
kola ia tka fleer of *.he txcavtted rooa. 
Betriavability coal a bo allseed for by 
placaaest of a caaerata skieldlss plea oaor 
tbo aasta kola: otbaraiso tka kolo voald bo 
f i l l * * altk crashed salt to a depth of aboat 
7 f t . pallatise* dress of lee-level vaete 
vosld be trassportad by feck l i f t aai etackei 
is opaa rooaa. I t retr iesibi l i ty is »o 
letter desired, a l l rooa* voeld ba 
back-filled aitb salt to <0t of the 
tkeoretical salt deasity tafore 
iacoeaissioaiaa, ( t i n 

DIPSSTTOItj BtSICI; SILT SIPCSTTS: STOMCI, 
stoL.' '•'": ci»isTr»S; s n i r roeis; •iSTfs, 
SIC*-Lt«fL; CllVDIle; BaSTtS, irrnmHtTi-Ltm-, imin iDun; nsns, 
ICS-LEVCL; BtCOBBTSS ! » • » « ; USTS StSTOSlL; 
saSTI Sf3lh«I: fsSTt I l l l C I i n i ; TinttTtCkL 
SIIDIBS 

<SJO> 
toeoly, D.J . , J r . , aai w.r. Sckeffer, Oak lidae 
•atioaal Laboratory, Oak H i e * , TO. 

•aiaria aaalyaie. 

0**x-*}*5 (Draft)- oms-cr-tt-i-mi; Project salt 
taalt: a Barastratles of tk* Disposal of ilak 
activity So l iH f ie i tastes i« gasoraroaai Salt 
•iaes, Ck. * , (pp. «, ! - • , « • ) , (22 pp. (1071, 
• t r i l l 

Oatailei katari aaslyses are sai* am cask 
•asiaa, ebippiaa kasaria, topaiie traaster, 
fiasloe praiast costaiaaert, aai aeciieata 
(pretest1st aai typos). Irraiietea reactor 
fsel ajsesklie* aero tse<1 la tk* 
ieeoastrstisa ratber tkaa ealciaai enate or 
saparatoi ffsslcs proiaet coerce*. Seiertioa 
of tTt fael tea eessiierei the best overall 

choice. (CU1 
erapaa, aeaatioes. fables, iiaeraas. aai 
raforeace ara aitaa. 

BtST* BISlKkt; ST0MCC, SB9L0CTC; SCTOSITOkf; 
MIT DSPOSTTS: SIRS; KSPCS1L SITT; BESIES; 
•gaTMCn: r i t i o swoirs; mLSkTtoi; 
nsxeesnts: curs: Ckaisrits: sirrrt; 
accjsrsrs: masnrrinoa: s m PTILOITIOS: 
aksrxs, sau» : ittuB uit ists: "rostmis 

<S31> 
Saeely. » . i - . J r . , t . T . Scbaffar, aai t . t . 
Srsiskas, Oak l i i a * aatioaal laboratory. Oak 
Usee, n -

Sasiaa aai Pabricatioa of 

Special aoaipaeat needed tor eayor operatioes 
ia Project Salt taalt are described. The 
eajor operaticas reaairUa special eaaipeaei 
are: Tl eacapaalatioa of teal assesbltea; 21 
aodificatioa of a cask far cross-caaatry 
shipaost; 3) easts chareiae at the 
facility/aarface; «| aadararoaai traasfat. 5| 
etoraoe la salt; SI heated-pillar eiperiaeev: 
aad T) iaatrsaeatatioa. 

Siaaraas, sckeoatic draaiaat, photos, tables, 
aad refereaces are iacladed. 

ST0*tcc, eroiocic: KPOSITCIT: H I T DEPOSITS; 
H R S ; DISPOS1L StTC; OKI ST; I t tUkT IOl ; 
•OWPairr; C1SS3; C1IISTCT3; n t l D STODteS; 
USTIS, SOLID; CBCkPSOUTIOl; TltlSPOITtTIOl 

<U2> 
• o y i . I .D . , Stadia Laborsteries, llbaaaaraaa. 

forced-klr Csoliae of a taste Is-ilatloa Pilot 
Plaat l i s * Dr i f t . 

SMB-'>«-T122; 3» pp. p'< i , Jalyl 

1 see diaeaaieeal (1>ftl aedal haa baea 
facaalatai as a f i rs t attespt at ereridlaa 
I I P * desltser* tltk aa spprosiaate aualysis 
of the foe cad air cooliaf of a npp al*e 
d r i f t . This 1-1 aaalysis eoa,^ « favorably 
vltk a 2-8 sodel davelopai by Sdeec* 
ippllcatio**, lac. at aery sasll ties valaaa 
(eeeksi, the 1-D preiictieas are tboat M* 
loser that tke 2-D predfcctloas; at * eestas 
to aboat 2 yaara, avraeaaat betvaea the 1-1 
asi 2-0 pradietiaas i s *eod (better the* 
10f|. at tisos «reatar tkaa 2 years, the 1-D 
pradictiraa are (boat 2tf hiafcer t l i a the 
2-0. Oaa diaessiessl ptsdictieaa sere aade 
for a repository loailaa of li kl/acre asi sa 
lalot sir velocity aai taeaeratare of l.il 
ft/see aad *2 T. respectively. Desalts 
l tdictte that tka tlae roaaired to cool tke 
floor of a salt site d r i f . skies ass had 
radioactive vests eeplaced for aore tkaa 
aboat IS yeere is iadepaadeat of the t ie * at 
thick veat'latle* bogie*. I f velocity is 
sioBificaitly lacreaaeo, eooliaa t lsa appears 
to decrease accerdiaaly; hoesver, for the 
typical IIPP deal** saeciflsatlsss, coollag 
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•BIOSITOll DESICI IBS t I S I R i r i l C 

:Z3t> COlt . 
l i s * i s so t safcsttatially effected by d n « » 
is tke i e l e t ( l a* r«t« above 70,000 c f s . If 
tke i l n svxfecej i s roagk, i . « . , tke sees 
beet t i i w t K coef f i c ieat (k| i s greater than 
or egaal t o 1.3 BteAr-oj f t - ' , i t i s 
• a t i s t t c * that. c«f«adiag om the t i aa at 
•kick cooliag i a b e ; i s , l o s s tkaa O M roar 
• i l l b« reneired to cool tka s a l t also floor 
to 110 T. Raeever, i f tk« s i so earface i s 
saootk, i . e . , k i s l o s s tksa oc ease l to 0.3 
Bta/hr-so, f t -P , i t i s est isated tkat l»a»-
tkaa 10 years s i l l ha rofctrao foe cooliag to 
120 p. I t i s abvioss tkat bafsco re l iable 
e s t iaates of cool iaa t i aa caa be Bade, tka 
rosghaess of tka Bias sarfeces aast ba 
datrrained. Isolated kaat trassfar 
aaasarsests aco aacaasacf t o verify tkasa 
coapatcd «alaas eslag tbe sesssred 
roeaknessss aad tka available cacrelat ioas 
foe coagh sarfacas. Based o» e x i s t i s g 
cocrelat ioas for '.sad rossbsassa* ia pipes, 
i f tka rosghaass of tka sa l t serf ace i s a t 
laast V» lack, i t appears tkat tka rese l l ing 
kaat traasfer coe f f i c i e s t s i l l be greater 
tkaa 1.0 Bte/hr-sg f t - r (approxisately eaeal 
to 1.» BtsAr-sg ft- for Eeyeolds aaaber » 2 
I 16(1*511. Tkis i ias tkat predictioas 
sate for k • 1.0 Eta,er-sg ft-P are 
coasertative, s s i sg tka typical ( ipp design 
speci f icat ioas . | latk|(1(B) 

SIPP; BOOHS; I0DILS, B1TBBB1TKUL; PBEBICTIOSS; 
SIIT DEPOSITS; IIPOSITOlt; BaSfE STOI1SE; 
5IOM6I, HCLOelC; vHTII.hTICS; BEhT tU*SPR; 
TBEOIETICU STBDIES 

<533> 
fradakas, I . I . , Cak aidge Rational laboratory, 
Meltb Pk;sics Division, Oak Ridge, TR. 

Prelieiaary Deslqa of Exparlatat. 

ClBI.-*555 (Draft); oBBl-CP-70-7-»2; Project S«lt 
• s a l t : • Desoastretioa of t i e Disposal o.' RSjfc 
Ict lTitr Solidified Bastes i s Oodergroasd Salt 
l ines , Ck. 3, (pp. 3 .1 -3 .32 ) , 022 pp.(1971, 
I t r i l ) 

This chapter concerns tke engineering and 
s c i a a t i f i c objectives'of tke dveosstration, 
•kick aere to detereina tke ragaireeeats for 
safe and ecoaosic disposal ia s a l t 
forsat ioss . . lcleded are disciss ion* on: 
select ion of sine sad radiation sosree, 
c s les la t ioa of fsel asseat lr teaparataras, 
sa l t dose calcalat lons , erperleental layoat 
in the l i n e , sa l t teaperatsre patterns in 
arcaye, sad atpecieeatal isstraaeatation. 
Salt flos data aere obtained abica aoolo aid 
in tke design of an actaal disposal f a c i l i t y . 
(CM) 

Gcsphs, scheaatic drawings and iaothera charts 
•re inclsded. 

MSTE *t*IGIRERT; IkStIS, IICIOiCTIVe; EISTE 
DISPOSAL-, nonet, GEOLOGIC; MJOSITOET; SUIT 
DfPOSITS; SeOPRTSrcDL SOBTETS; 0ISPO51L SITE; 
[•SIGH; TREIBsX fICPEETIES; IIEES; UBOttTOtT 
StOOItS; SITE E U L D i n O S ; B » « E 5 , S 0 1 U ; DOSE 
IDTE 

<!3»> 
torleigh, *.»., t . f . Blnnt l l , ».o. DaBois, O.u. 
•ergrtn, and ».». Ortlx, Sasdiab Endear Pael 
Sapply Cospsny, Staekbole, Staden; iterance 

Berkeley laboratory, Earth Scleacaa Bivisxee, 
Berkeley, c»-

Rlectrical Beaters for Taoxae-Pjachas i ca l Tests 
a t tke Strips Blaa. 

LB1-70C3; 52 pp. (1979. Jaaaary) 

Electrical beaters aerej iaatal led at t e e 
Stripe a las ia Saedea t o aiaalate tke beat 
f lax expected frosi caai stars coetelaiag 
• • c l ear «aste . three keater types aare 
desigaed aad fabricated: too t a l l sca le 
aeaters, 2.C a i s length aad 32* ea la 
diaaater, sapplyiag a astiaaa pseer oetpat o f 
S k l ; e ight peripheral kaateca of 25 as 
diaseter, sepplylag 1.1 »t ; aad s i g h t t iaa 
sca l e kaatera, oae-third the s ix* aai poser 
of the f a l l seals heaters. Poser caa be 
•esitored by pa Lai eaters as s e l l as by a 
cospster-based ds t s acgais i t ioa aystae . Both 
the coatroller aad tke heater ears desioaed 
• i tk a high degree of reteadaacy I s case of 
cosposeat f s i l a r s . lax i l iary i t e s s sere 
presided s i t h the beaters to soaitor borehole 
dacrepitatioa aad heater tasperataxe, sad to 
desater tbe hatter boles . l a s t a l l a t i n sas 
re lat ive ly eaafeat fs l . tke t iae-scaia beater 
experiseat »as taraed oa Jaae 1, 1*7§. tka 
f i r s t fa l l - sca le heater.sas aaareised oa Jaly 
3 , aad tke secoad oa i s a s s t 2*. The 
t iae-acal* heaters have operated over 3*.000 
hrs and tke f irs t of tke f e l l - s c a l e heaters 
kas operated 2100 krs a i t host fa i lsrea or 
ser ioas problass. (Istk) (LIB) 

REIT SO0BCE5; EQ01PBBBT; IBSTIOBMTS; 
JEPOSII0II; BOaiTOKBC; PIKP ^TODIES; DESXGI 

<535> 
Carlssos, B., Onircrsity of l e l a a , Divis ioa of 
Eock Becbaaica, I s l ea , Sneden. 

I P i lot Batter Test i n tke Strips Crasite. 

ML-7086 ; SIC-36; 1*6 pp.|197S, Isgast) 

1 pi lot haster t e s t >ss csrried oat at the 
Strip* sine i s central Seedes at a l eve l of 
3*8 e. The type of rock 1* a araaite a i tk * 
high freaaency of frtctaras . I c e s t r t l ssin 
kester >itk a leagtk of 3 s , s diaseter of 30 
ca aad a t o t a l poser of 6 kE sas placed at 
tke bottoa of a 10 a deep Borehole, t t 
different radial d is tances , varying froa .$5 
a to 2.9$ a fro* the heater, s t re s s and 
teaperatsre changes vara aoaitored. Beating 
of tka rock lasted for (9 days, then the 
poser ass tarsed o f f to soaltor tke coolisg 
e f f ec t s of tfce cocks. Ike set t t red 
teBperatora d i s tr ibat ios cospacad fa ic 'y s a i l 
aitk predicted ra i ses . 1 sexists teaperatgr* 
of 333.9 C aaa neesartd on tke hester j a s t 
before i t vas turned off. the asxiaaa 
teaparatsre in tke rock, ss setttred O.BS s 
fro* the e x i s of tbe kester, att 10.27 c . 
Tk* thertt l isotropy ass affected very l i t t l e 
by fractares in the rock. >y ssing date fros 
the cooling period, the thereal coedaetivity 
of tke rock e a t . sa s c t l e t I t t ed to lashda • 
s . e »/s dsgrees C. Tbe tkersally iadaced 
s tress in the rock ssss did not correspond 
• e l l aitk predicted v t l s e s . Tha predicted 
s tresses vara tech bighsr than ths satsored, 
aoraally by a factor of 3 to 8. i s tress 
eaisotropy ass foand to b* prosloent c lose to 
tke keatar. Ra*sare*est* in borthjlst of tbe 
la s i tu sodal«3 vers fo«ad to M aboat half 
of the laboratory deterslnatioas. 
Displscessnts of s s jor fractarea on tha floor 
of the test drift vara vary s s e l l . f t t er In 
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<535> COST. 
flow I U loaar (or th* daratioa of tke kaater 
tar t , (lath) | a»n 

H I T SOVKCS: u s t i n n t s ; cutlTCS; nets; 
SIBtSS; BECBBBICU. rtOPEBTIES: FBTSICIL 
i n m i t i s ; n n u i r t o r r i r i B : m c n i e s ; 
c n t a o L i s ; ISOTIOPJ: ki isoTicrt: SBOSIB BITES; 
T H E rtcroi : s i n S B U C T I O I : BBISXTT; POBOSITT: 
F t i B e i m n t ; rtrxc STBBISS 

<52«> 
s'appolaaia COB sal t ing Esaiaaars, l a c . 
IS« s ta ta s of Borabola Flagging aad Shaft 
Scaling for ea a logic Iaolatica of Eadioactla* 
l a s t s . 

c m - » S : Ml pp. iW»». Jaaaarr) 

Tha report cartas* »»* aaalaatos penetration 
seal ing (borekol* pleggittg aad shaft sealing) 
a c t i v i t i e s aad casearck a tick kaaa baaa 
coadscted i s tka Baited States aad la rope. 
la addlt loaal object ive la to idea l i ty 
iaportant taekoical coBSideratioas for 
repository saa i iaa . Based oa a c t i v i t i e s aad 
research covdactad to data aad oa apacifiad 
tackaical considerations lot repository 
rea l iag , tka retort idaat i f ias daficiaaciaa 
ia technology aad/ot data aad racoaaaada 
acaas of n q e i c e d cesaacct. klthoagb 
s igni f icant knoaledoa a i i a t s re lat ive to 
aateriala aad tecbaigsas tor aaa ling skafts 
» L ' plcggio* boreholes (aainly for patposas 
not calatad to aaclaar aaata dispoaal) i t ia 
evidest tkat ikl» k no v ledge ia of l ia i tad 
vai.ae ia aeetlng a l l of tka nqairaaaota for 
niicl«*C repository seal ing. Topical acaas 
share laproved ioforaation i* needed iaclada: 
II Site-ckaractecizatiaa i t e d i e s ; 2) atadias 
to ckacactacixa borakolas aad ahafta; 3| 
developaeat of coBSegaeaci aodals; •) 
developaeat of asa ly t i ca l aodals; 5> 
davalopaeat of darsiga cr i ter ia aod 
apacificatioaa fee plea; or aaal pcopactiaa; 
6) detai led laboratory, analyt ica l , aad f ia ld 
s tadias; aad 7| isetraeentat loa ctadlaa. 
(»»n 

1 eoaplata bibliography and l i a t of coataet* ara 
givee la tka appaadieaa. 

m m ) ; BOEfaof.es; s t i r t s ; m i u t n i i u ; 
s t u n c ; SToitet, e t o i o e i c ; u s n s , I I M O I C T I I E ; 
ItPOSITOBT; PBTSICsl PEOPfETKS; CRUICil 
PIOPEPTIES; I B C M I I C * L n o t i n i a ; T I E M I L 
PMPEBTIES; IOCIS; SITt SftECTIOE; PBXUIia; 
i c e s i i o ; SIOBED N T H ; l o o m ; K S I C I ; 
tltCtVlCS; atOOTItC; PUIS STOKES; LIBOBBTOBT 
STPOXES; PEIK1SILITT; IXIIIC; CHESTS; 
CCICtETES; I l l t S , HJECTXOS; CITES; BB1VE1.S; 
CUTS; SBaEITES; HSTIOISITS; SUT PEPOSITS; 
DXSSOXBTIOI; DirrOSIOl; kOVXIEltS; PSESSBBE 
Iri'ECtS; I0IITOI1IS; lOISTOtl 

<«7> 
Basi l s , » . • . , J . 1 . B l l l oy , l . l . Sca l ly , B.C. 
Skefalbis*, l . t , stiMboaak, aad I . E . lows*, 
Saudi* Laboratories, faclaac laata Engineering 
E iv i s i s s , sltasjaarga*, IE, 

Isrlead Concept for tka l a s t s i so lat ion pi lot 
Pla i t . 

SMD-'>8-1«29; * * pp. | t » J I , J i l y ) 

<535> 

Tka aeaatit iea of raeotely-haedled waste that 
aast ba kaadlad a t tka aaata Iselat ioa Pi lot 
Plaat |*IPPI kawar baan sign'f icaat l f redsced 
troa ear l i er astiaataa (tcok. 250 x 10fE>3> ca 
t t / y r to t o X «0(E*?> ca f t / f t ) , tka 
radactioa i a the qaaatitf of caaata-haadlad 
aasta kas caaaltad ia tka fo l lea iaa f a c i l i t y 
dasioa chaaaaa: Tka astaat of tha 
caaota-kaadlad stocaaa acaa ftka Isaac 
korixoa in tka aadacaroaad daaalopaaatl kas 
baaa safestar* ^ally cadacad. This ftoriYoa 
a i l l ba as«d to pacfocs axpaciaaats a i tk 
kioh-laaal aaata aad t o stor* 
caaotaly-haadlad dataasa tcassacaaic aas tas . 
Tka sapacata sarfaca f a c i l i t y aad i ta 
asaodatad shaft foe racalviaa raaota-haadlad 
sasta bars: baaa c l i a iaa tad . Bacaasa of tka 
cadacad s a c t i l a t i o a raaaitaaaats, sapacata 
skafts foe tka coastractioa a ic azkaast aad 
tha aasta stocaoai aic alkaast kaaa baaa 
al ia in»t»d. sapacata bal ldlaas foe tha aasta 
stocaaa a i c f i l t a c f a c i l i t y , tka saspact 
aasta traataaat f a c i l i t y aad tka hoist boas* 
kaaa baaa al iaiaatad aad tkaic faactioaa kaaa 
baaa incorporated iato tka l a s t s Bcadllaa 
Baildiaa. |Elf| 

aiPP; lESTES, TlkBSBIUIC; SUT DEPOSITS; 
MSTES. BICB-LSTEl; OESICB; IEBOTE BkEBLIBC; 
B1STE ST0BI6E; TE«TXUTIOB; I1STE TOXOIE; CC5TS 

<53»> 
Bifaaao, J . J . , »»S Corporation, lock a i l l a , ID. 
Eaaicoaasital tspacts of Biok-Iaaal Badioactiaa 
aasta Disposal ia DMp eaol09tc Pocaatioas. 

Transactions of tks laacicaa laclaar Sociaty 
28:11-92; COir-7M622; l a a t i o n laclaar Sociaty 
laaaal Basting, Saa Diago, CI, Jaaa l f - 2 2 , 19TB, 
(pp. S1-B2),|1?>t> 

Daaalopsaat of a bigh-lasal cadioactlaa aasta 
capositocy a i l l casal t ia aaaicoaaaatal 
iapacts dapsadiaa apoa tka spac i f i c osas to 
ba aada of tka capositorf, i t s dasiga 
faatscas, aod tka aataral sa t t iag . Potaatial 
aaaiioaaaatal i spacts l a tka aaac-taca aca 
talatad to : conf l i c t s a i tk lands catraatly 
dadicatad t o pablic asaa or pro-Jactad foe 
sack asas; astsblishlao, oc isptof lag tccass 
to tka s i t * ; iaeraasad t c s f f i c da* ta 
coastcactioa and opacatioa of tka s i t a ; 
radiation sxposacsa to paopla oa aad o f f a l t « 
daring trsaaport aad stocag* of cadioactira 
aasta aatacials; a i c aad astarboraa a f f l a s n t s 
daring con s t r set Ion aad opacatioa; fas t* 
cock disposal; off s i t a noisa la?*l* dicing 
coaatraction aad opacatioa; l o s s oe 
dagradatloa of s i l d l l f a habitats; acosoaic, 
s o c i a l , aad ca l ta ta l ch sagas ia tka T l c l s i t y ; 
and scaalc al tarat ions. Pradictabl* 
long-tara ispacts iaclada: altar at ion of 
sacfaca alaaatioas oaac tba r . f i l torf daa t o 
tkataal axpaasloa, contraction, iad 
sabsldaaca of tka oaarbaedaa; aid • s l i ght 
varaiag of th* focsat iocs aad any groaad 
aatacs ofarljlng tha host cock da* to h*at 
ganaratad by tka «»«ta, isadoa oe 
inadsarust loaa- t s t s pc tas t ia l iapscts 
i n d n d s : capid srosioa tt strata o»at tha 
toaository; host rock d lsso lat ioa (in th* 
eas* of s a l t l da* t o aatsr i a t c i s l o a ; 
gaologic faa l t iag; astaorit* i spact ; tad 
inadrartaat kasta paaatratloa of th* 
rapoBltcry by d r i l l i a g , a te . Tka d i f f l o s l t y 
la as*lag aay aaaasaaant of tkasa poUat la l 
i ipac . - i s tha aakBovi sat sea of fa t i c* 
popslatioa dlatrlbation* aid habits; on* 
spproack Is t o coasidar a t u g * of inpacts 
a slag cartaat dasoaraphie dats aid liposlng a 

http://BOEfaof.es
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<«30> COPT. 
ranee of a l t e r n a t i v e f . t e r e keen a c o n d i t i o n * , 
n i l ) 

E i f i i o i u i T : E i T i i c a i e i T i t I E V S C T S : I E ^ O S I T O I T : 
I1STE U I I C t l H T ; 11*0 BSE; ExPOSOBB. 
ECPOUTTOP; BISTE STOBaGE; SIOIICE, CEOLOCIC: 
B I S T E S , » I C I - L E » * L : n n i c T i a s 

' S 3 « > 
! • ; » • , . ' . » . , aad B.C. s c C l e i a , Oak S i d o e 
• a t i o a a l l a b o r a t o r y . Oak l l d a e , T - . 

l a s t a l l a t i o a o f E z p e r i a e a t a l E e a i p a j a t . 

CHL-asSS ( D r a f t ) : o l i l - c r - 7 0 - 7 - « - . P r o j e c t S a l t 
V a e l t : 1 Deeaastrat iOB o f t k D i s p o s a l o f * i « a 
a c t i v i t y S o l i d i f i e d l a s t * * l a Baderaroaad s a l t 
B i n e s , Ch. I , (pp. B . I - a . U ) . B22 p p . ( t « 7 1 , 
» E r i l ) 

> d i s c e s s i o a of tke i a s t a n a t i o n and ekack 
a«t o f tke e x p e r i a e a t x l ecaiiueaet. i * 
p r e s e a t e d , b r i n g i n g t k « p r e p a r a t i o n ( o r t W 
c z p a c i a a i t t o a c l o a a . TW m t t c k a r g i n g 
f a c i l i t y , aadereroead t r a n s p o r t e r , po»«r 
d i s t r i b u t i o n s y s t e s , « r r » j hole l i n e r s , 
p i l l a r k e e t e r s , and i n s t r e a e n t a t i o a i n 
d e s c r i b e d . Photographs of soae o f t h e 
e s a i p a e a t a f t a r i n * t a l l a t i o a are i a c l a d e d . 
ICUJ 

S e v e r a l photograph* ara i n c l e d e d . 

IISTE BTSPOSnl; STOBaSE, GEOLOGIC; DEP0STT3ET; 
SILT DEPOSITS; « I I S ; DISP0S1L SITE: DESKS; 
ECCIPREIT; HELD STODIES; ETlLOaTIOS: 
IBSTIOTEETS; fkSTES, SOLID 

« e o > 
f c s s a s , I . E . , BE/SPEC, I n c . , Bspid c i t y , S 3 . 

S t r o c t e r a l a n a l y s i s of S a l t C a v i t i e s m a e d by 
S c l a t l o n R i l i n g : 1. Rethod c f a n a l y s i s and 
F r e l i e l n s r y J e s u i t i for S p h e r i c a l c a v i t i e s . 

C»»L/S0B-«2«V1° ; Techn ica l tesorandan Be port 
I S I - 0 0 S 3 ; 13 » . | W i , J a i D t l ) , 15) 

This r e p o r t p r e s e n t s a d e s c r i p t i o n of 
a n a l y s i s procadares and p c e i i a i n a r y r e s u l t s 
for a s i f o l a t i o n of t h e s t r a c t s r a l s t a b i l i t y 
of c a v i t i e s forced by e o l a t i o n a i n i n g i n s a l t 
d o s e s . Pr iaary e e p h a s i * i s p laced on t h e 
s e t h o d o l o g y of t k e f i n i t e e l e a e n t a n a l y s i s , 
and t h e r e s a l t s of p r e l i a i n a r y c a l c a l a t i o n s 
for a s p h e r i c a l l y - s h a p e d c a v i t y . I D 
p a r t i c u l a r , tka e f f e c t s o ( deptk ( i . e . , 
i n i t i a l s t a t e of in s i t * s t r e s s ) , s h a p e , 
v o l j s e ( i . e . , p h y s i c a l d l e e n a l o n s of t k e 
c a v i t y ) , and s a l i e n c e o f u l t 
e x c a v e t l c n / f l a i d e v s c a a t i c a on t k e t l s e v i s e 
s t r a c t a r s l s t a b i l i t y o' •, c a n t y a r e 
c o a s i d e r e d , Tke c a f i t y raape i a a a s s a e d t o 
be a x l s y s s e t r i c and th . £ s l t i s s s s v e e d t o 
e x h i b i t n c a l l a e a t c r e e p b a h a v l o r . The 
c o a p a t e i code seed for t k i s a n a l y s i s i s 
•SI /5CMP i s o l a t i o n C a v i t y a n a l y s i s v i t h 
d i n i n g P r o c e d u r e s ) , d e r i v e d froa c e r t s i n 
a s p e c t * of t k e t k e r s o / v i s c o e l a t t i c code 
BSI/TE7C0. Tke c a v i t y i s s l t a s t e d at a depth 
of 2000 f t , > i t h a d i a s e t t r of 300 f t . Tbe 
s a l t i s s e n s e d t o have a e o d a l s a of 
e l a s t i c i t y o f 1 . f t 10 (»,•«) ps i and • 
• o i s s o n ' t E a t i o o f 0 . 3 5 . Tbe c a r i t y i s 
a s s s a e d t o f i l l * i t h r a t e r sndar h y d r o s t a t i c 
head l s s a d i a t a l y a f t e r e x c a v a t l o a , and i s 

a l l o e e d t o c r e e p f o r 32 k r s b e f o r e the e a t e r 
i s evacuated and c r e e p c o a t i a e e s . The 
p r e l i a i a a r y r e s a l t s o f t k e a a a l y s i s e s t a b l i s h 
t h a t e r a d a a l c o a s t r a c t i c a e f f e c t s , i . e . 
s e e a e a t i a l e x c a v e t i o a , aay be s l e a l f i c a s t i n 
t h e e e e l a t l a e o f tka near f i e l d s t r e s s e s aad 
d i s p l a c e e e a t s i a t h e c a v i t y s a i l . Tbe 
i a f l e e a c e o f t h e c a v i t y o a t b e c o a a t r y s a l t 
i s o f a r e l a t i v e l y l o c a l a a t e r e , e i t h aoatt of 
t h e p e r t a r b a t i o a o c c u r r i n g e i t k i a oaa r a s i a s 
o f t b e c a v i t y e a l l . Sor t o f t k e s t r e s s 
r e l a x a t i o n o c c e r s v e r y e a r l y , e s s e n t i a l l y i a 
t k e f i r s t day f o l l o s i a g a a e x c a v a t i o n . 
V e r t i c a l s t r e s s e s a f t e r 1 0 , 0 0 0 e r a a r e 
e s s e n t i a l l y t h e s a a e a s t h o s e S i h r * a f t e r 
t h e rater e v a c u a t i o n . D i e p l a e e e e a t of t b e 
c a v i t y s a i l i n c r e a s e s v i t h t i a e a t a 
d e c r e a s i n g r a t e for t h e s t a t e o f i a i t i a l 
pcee ia ine , s t r e s ~ and t h e r k s o l o e i c a l l a e 
c o n s i d e r e d ia t k i s s t e d y . Par a s p h e r i c a l 
c a v i t y e x c a v a t e d i - i s a l t a a s s e i t h aa 
i a i t i a l p r e a i a l a g s t r e s s s t a t e c o r r e s p o n d i n g 
t o a g r a v i t a t i n g e l a s t i c e e d i a a , t b e v e r t i c a l 
c l o s e r e o f t h e c a v i t y i s g r e a t e r than thai 
h o r i x i o n t a l c l o s e r e . O a t h ) (IBB) 

STaOCTSBM. STaBILTTl; S»LT DEPOSITS; BhSTE 
ST0BISE; STOEBCE, CEOLOCIC; BnSTE PISPOS1L; 
109ELS; BOOKS, •ITEEBsTICaL; COBP0TEB PlOCBaaS; 
COSPBTEk CODES; CAVITIES; R I U C ; DISSOLtTIOa; 
S»L? DOSES; STEESS; CBEET; CBOBBD »»TE»: 
»ICI»»TIO»; TSEOBETICaL STEDitS 

<*ai> 
I r a e s , a . H . , EVSPEC, I B > . . , l a p i d C i t y , SD. 

Oesien i s p e c t s o f t h e a lpha E e p o s i » y i 2 . 
Conceptaal Layoats o f ftaderaroaad S torage 
F a c i l i t i e s . 

0PHL/:<IE-*2<4/9; T e c h n i c a l ttaaoraadaa Seport 
E S : - 0 0 2 8 ; 7« p p . ( 1 » 7 S , Jane 30) 

r i v e c o n c e ^ ' i a l r e p o s i v c r y l a y o a t s v e r e 
deve loped provide a c o s p o s i t e v i e * o f t k e 
v a r i o o s a s p e c t s o f r e p o s i t o r y d e s i q n s , aad t o 
i d e n t i f y i n a a n a n t t t a t i v e f a s k i o a the 
advantaoas or l i s a d v a a t e a e s o f c e r t a i n 
j e o a e t r l c a l p a t t e r n s of p a n e l d e v e l o p a e a t . 
The f o l l o a i s a l a y o a t s s e r e d e v e l o p e d : 1) 
l i n e a r r e p o s i t o r y l a y o u t ( o s e p a n e l ) ; 2) 
b o v - t i e r e p o s i t o r y l a y o s t ( t a o p a n e l s ) ; 3) 
B a l t e s e c r o s s r e p o s i t o r y l a y o u t ( f o s r 
p a n e l s t ; a) s n o v f l a k e r e p o s i t o r y l n y o a t { f i v e 
p a n e l s ) ; and 5) s j s h v i s d o * r e p o s i t o r y l a y o a t 
( e i e h t p a n e l s ) . In order t o c o a p a r e t k e 
r e l a t i v e n e r i t s o f t k e f i v e l a y o e t s , 
c o n s i d e r a t i o n » a s g i v e n t o e i c a v a t i o a / h e e l a a e 
r e q e i r e a e n t s , v e n t i l a t i o n d e s l q a , s a f e t y 
f e a t u r e s , and c a p a b i l i t y f o r e x p a n s i o n . I k e 
s n o e f l a k e r e p o s i t o r y had t h e a o s t f a v o r a b l e 
r a t i n g on an o v e r a l l b a i l s , snd t h e l i n e a r 
r e p o s i t o r y l a y o a t tke l e a s t f a v o r a b l e r a t i o ; . 
Tke k i e k e s t r a t i a a of tke s n o v f l s k e 
r e p o s i t o r y vas based on t k e f o l l o v i n o 
c h a r a c t e r i s t i c s : 1) t h e c l o s e p r o x t s i t y o f 
t k e s t o r a g e rooaa to t k a a a l n k o l s t l w j 
f a c i l i t i e s ; 2) t k e s l n l s s a s a o a n t o f 
d e v e l o p e e n t vork r e g s i r a d p r i o r t o the 
i n i t i a t i o n of v a s t , • i p l a e e a e n t ; 3) f a v o r a b l e 
v e n t i l a t i o n d e s i g n ; aad «) f a « » s b l e s a f e t y 
f e a t u r e s . (»»f) 

E x t e n s i v e i l l u s t r a t i o n s of c o n c e p t u a l r e p o s i t o r y 
l a y o u t s are g i v e n . 

MPOSIT0PT; »LP(f« PXETTrtF.5; STOEaOE, SEOlOStC; 
DESI5S; SILT 00"IS; t . . -»V»JI0«; S l f f T T ; ( I S T t S , 
SOII0; CLKBDIS-.; «»STt EOtOTE; C0»T»I»t«S; 
C»«lSTt»S; TEDTItllTIOE; TnfOEITIClt ST0BIIS 
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«n2> 
creonbeca;, J . , B.E. Blnoeardaer, r .J . Palto, 
J .a . t o s s . J.« s to t t l eayce . I . e . Pocbas, J.B. 
e e s s e l l . ead B.C. tec*bolder, Battal ia-Pacif ic 
Eoctaeest laboratories , t icklaed. 11; Caerey 
Base*.rck Creep, lecorpoceted, Baltkaa. BE: 
Eeiveraity of Taaeessee, Eaorville, TB. 

ecoecaa Scenario kaalysis Bethoafc foe (a* ia 
Ifseesleej tke Safety of tkc caoloaic Iso lat ion 
of Endear Vast*. 

fEl-2ee3; »I pp.(1*7B, Eoeeater) 

In oc te t to analyse tka potential nodes foe 
breach, of a neclear aasta repository, aa 
appropriate eetkodoloej fee analys is a sst be 
chosen. Several poasiUa approackas aara 
se lected for aaalys is u i eveleeted. taa 
aetnod akesld: 1J Pa onsetI ta t ive aad 
s c i e a t i f i c a l l y baa**; 2) neeetl taa potential 
t i n apt i t * ataaats aad processes: 31 sod e l tka 
systea tkeoaek t iaa to tk« fa i laca event ia 
sa f f i c iaa t data 11 t o provide i spat to a 
sebseejeeet coMa^aaaca analys is ; aai a) ha 
cospet ihle e i th tka cecrently foresee ble 
level~of-ksoeledee of a fa taa data aad 
Baderstandiae; of tka operatise events aad 
processes. These c r i t e r i a aata applied to 
tka fo lionise; setko-odoeics: expert opialoa, 
perspectives aea lys i s , fa a l t t rees and/or 
event t r e e s , c la s s i ca l systeae analys is , 
aackov ckaias . aad Beats Carlo a iee la t lon . 
Export opinion, faa l t trees/event t r e e s . 
Rente carlo s las lat ioa aad c l a s s i c a l eysteas 
saa lys ia tare )edeea t o have tko orestest 
potaat i s l applicatioa to tka problaa of 
acaaacio enelys in . Tka nctkods aara foaad to 
ba eoaatcaiaad ly l l a i tad data aad by tko 
knovledoe of Ike processes eoveraiaa tka 
syntee—aoaa aora tkaa others. Zt aas 
doterelnee tkat no s ingle aatkod ia c lear ly 
aeperior to otkara akaa aaaaarad eas ies t a l l 
tke c r i t e r i a . Therefore, to oat tka bast 
aadecetaadlne; of systea bshavior, a 
caabiaatioa of tka aatkodt i s racoaaaadad. 
Botite carlo s iaalat ioa >a< ledaed to ba tka 
aost aaitabla aatr is ia aUck to iacorporata 
a coabiaatioa of eetkods, rtlPI 

SICEtSE, GEOLOGIC; SEFETT: BUTES, BEBlOaCTlVE; 
ilPOSlTOIT; EMM" UELTPIS; TBIOBITIChl. 
HODIES; M3tLS; EETBOBS; COEPORI PB0CE1BS 

<5s3> 
Eoplik, C.B., P. I. f a s t i , aad I . Talbot, Tko 
a u l y t i c sciaaeos Corp.. Eeeoina, ED. 

Infornstios Base for aasta Expository Design, 
te leee a. ltcevation Tockaolcay. 

•OEce/ci-o« af; 7« p p . ( W « , natch) 

This tapect diaeassos tka excavation 
taekaoloay t o k« asod for a aaclaar aasta 
f a c i l i t y ia a d«ap oeoleaic forentien. 
Partlcelor eephaais ia placed o* tka 
regaireeest t o s in ie ire the dlatarbaaca to 
tka rapoaitory rock. Thin caa xedace tko 
probability of redioaaclide alaxatiea tkroeak 
tka rock anrroaadlaf tko excaeatloe. la 
laforaatisa kasa i s provided t o a s s i s t i s tka 
evaluation of aiaina aatbed*. faataras of 
pacticalar iataraat discassod ara: BBckanlcal 
ripplaa e i serin* excavation aotkods caaaa 
aack l a s t daaasa to tka snr.oenslaa rock tba» 
tka d r i l l - k l s a t aatkod. Bevever, taa 
d r i l l - b l a s t eeteod eay ba tka ooly e f fect ive 
teckalqse for excavation ef lar«a opaaisas ia 
kard roc:: (bast l t , yraalta, a t e . ) . Tka 
aiatirbaaca t o tka rock f too tka d r i l l - b l a s t 

aatkod caa ba aiaiaixed by aaiaa coat oar 
blaatiaa. Coaaoatioaal bociaa oxcaaatioa 
aataads say ba applicable for as* ia a 
repository ia kard cock cataar tkaa 
d r i l l - b l a s t aathoda. acaeeac. thasa taasa l s 
borers ara l ike ly t o bo aocy l ar f e . c o s t l y , 
aad ia f lax ib l e i s opecatloa. topoaitory 
dasioaj aoald k»»- to bo aodified tor tk«ir 
asa. * aataodoloay i s prasaatad akick caa be 
aaad t o aeteceiae pacfocaaaca raqairaaaats 
for axcaaatioa tacaaiiaas. Tka fo l loa iaa kay 
poiats ara aoted: Par arcaaatioas aada aitfc 
coatiaaoas aiaiaa or bociaa aacklaos. daaaaa 
to tko saccoaadiaa cock s i l l bo a i e i e a l . 
Taarofora, parforaaaca ccitoria » i l l ba 
priaacily coacaraad a i tk excaaatiom aapport 
procodoraa. Por axcaeatioas aado aitk 
d r i l l - b l a s t aatbods. frarteries of tke 
saccoaadiaa cock caa be severe, s t r i c t 
cr i ter ia oa b last iee prccedsres s i l l ba 
caeairad. Tke peciaete i of tka atxcaeatioa 
east bo skapod akaa tko d r i l l - b l a s t eetaod i s 
adopted to redece cock distackaaca. 
lUth) fUEI 

KSICE; BETEOBS; EKEEkTIOt; EEtOSITOEI; 
STOE1CE, CEOLOUC; DEIU.IEC; n i R l l t j ; 
np tos iops . IOB-EBCI.ME; a i m s ; taa iratr t ; 
STtCIUIlTIOE. PETStCtL; BUTE PISPOML; BESTE 
STOEkGE; BISTtS, EMIOxCTTtE: EOCES 

<M»> 
loacaaaa. I . E . . aad B.p. Biskop, B.S. Baclaac 
Beaslatory Coasiasloa. Baskiaftua, PC. 

talasaaeo of Batacal tataatioa txperiaaca to 
Eacleec Baste ssaaoateat. 

UE1-TC-119/30; Eataral Piasioa Eaactors, 
Procoadiaos of aa I»I» Syatoslaa, Par i s , Praaca, 
Decoabac IB, 1*77. lataraatioaal I toa ic Eaar^y 
laeacy, Tieaaa. |pp. 700-71!1. |1*7S) 

• carroat aoed e x i s t s f cr proaidina tka 
pablic aad i t s ropcasaatatlasa e i tk aaoosk 
iaforaatioa to jadpo tks affoctiraaoss asd 
safety of aaclaar aaste disposal. T i l s seed 
ai«kt be lacos ly fa l fUlad by cacafal aad 
eaderstaadable prssoatatioas of roloaaat 
i n t o n a t i o n fcoa tke e ips t i e sces of retain lap 
Oklo aastas aad otkar radioactive aa tar i s l s 
ia iaadtortaat raposltocles ia aeoloalc 
sadia. lay reliance oa tke proaaa 
perforaeaces of aatacal and iaadeectaat 
axaarioacea aitk aastas reesire* that 
aaa-aade aastaa a la ic tkose ef aatsra, botk 
ia taair coBposition >ad in the ir sarcoaadinf 
eai iroaaeat . Foe tkla ceases, i t i s 
isportaat to develop aatkods far confidently 
s iaickiaa aetare asd, i f saccoaafal , t o 
coneiacitaly present tkese to tko psbl ic sad 
aoaaraaant o f f i c i a l s fee tkair e e a l s t t i o e . 
Tka fol loaiaa lnforaatlcn aaaaa relevant for 
aaste aeanaaaeats 1) presentation of the 
ejsaatities asd locat ions of radioactive 
snste* ia teens that tke pablic can 
oaa l i ta t ive ly evaiaata; 2) prasaatatloa ef 
tko alternative feraa fcr s o l i d i f i e d aastas , 
expressed ia tares f -at provide the pablic 
aitk a feel la a for retention perferaancss 
ever different t ine spans; 3) preseatatiea ef 
the kasarda involved la fnhricat isf aad 
knndliaa tke different ee l ldi f led enetee , 
betk to tke pablic asd eccspatieaal ly; aad »| 
asssraace, to tke extent tkat s c i e n t i s t s sad 
eeaineera caa provide, ahoat ko» s e l l varloas 
aaste aeaaseaeat practice* so*U a i a i c tke 
eeccesses ex f a l lo t aa ef "ante retention i s 
natscsl and iaadvertent repss i t er i er . Bran 
leaa-tkaa-ceavlncin« pteaantatien can 
nevertheless provide openness ef iaferaat iea 
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<sa»> c o n . 
for tke p a L i i c I f , foe aarioas m m i , 
de l ibera te geologica l n p c s i t o c l a s ace 
r e j e c t e d , l a t a r i a s t o r e * * *eal*l aeed t a be 
* x t * * d * d . Tka Okie Beeaaaeaea a a a M tk*B 
pcoaiea l i a l t a d ra lseaat experience, 
reraaaaat disposal e l t i a a t e l y Bigkt ba by 
«aaa atkar aaaaa. sack as asskat ar 
e x t r a t e r r e s t r i a l , i s ( k i c k case ae pret ioes 
« x p * r l * * c e a f aey s i a a i f t c a a c e appears t o ka 
ra lsseat eat a v a i l a b l e . Ba th ) r u n 

•laCTOtS, XSTBakl.; SOCTll kSRCtS ; IlBIOSOClTOt 
• KUTtOO; Basra. StOtlCX; » 1 « I O I S M S k l ; 
siouct, ctoiocic; list* UMCisnr: tasti-toc* 
i i tn io iMi ; t i u i m a i STBBIXS-. nsrt 
THITKP? 

<S*S> 
Eataoas kr iackarko l f Qaad* «aa Bos* l a s , l a c . , 
• a * T o r t , I T . 

Tackaical sapper*, for s e s e r i c I w i r o a e a a t a l 
Iapact Stataaaet f«CIS): I s s i o a c t l T e Oaste 
l a a l a t i a a i a Otologic Toraatsaaa, Tolas* I . 
repository PreeoBcepteal vasiaa s t a d i a s : S a l t . 

T/0«/T«-J6/»: • • pp. (1«tt, tpril) 
Tfci* report describes i a d e t a i l a 
precoecepteal deeiga f o r a aacl«ar aasta 
storag* f a c i l i t y U s a l t . Tke f a c i l i t y 
deslga c o e x i s t * af severa l ckasbars *xcav* t *d 
aaap t i t b i a a geologic f o r a a t i o a togetker 
s i t k accaaa skaf ta and s a f p o t t i v e aarfaca 
a t r a c t a r * * . Serf ace f a c i l i t i e s aad egaipaeat 
<ca o a t l i a e d , bai ld iags a t * eascxibad, aad 
deta i led aegaeaces o f aasta kasdliag 
operat ioae a r a givea. Beacript laea o f 
f a e ' l i t y (oa«x aaarcea, e l e c t r i c services, 
a t i i i z a t i o a vol tages, u i r i a g , aad sani tary 
•asta d is roae l syst*a* a t * provided. Tke 
sar fec* ( a c i l i t i a a a t * designed ta provide 
'.ka f o l l o s i a g faec t iosa : rece ip t aad 
is loadlag of M i n i ia s p e c i a l l y deelgaed 
containera f r o a t a i l c a t x ; t ransfer of 
coatalaera ».o iaspactioa a t a t i o a a ; 
oacoetaeiaatioa o< conta iners , i f regaiced; 
or *rpacking vkee needed; aa i preparat ioa of 

_ state to t desceet t o tka storage l e v e l . 
Tkere are t t o kaaie vast* handling straaaa: 
one for aaates regelr iag sk is ld ing aad 
k o t - c e l l t a c i l i t i a a icaaieteted t r t t e ) , aad 
oae f o i aaataa tkat do aot ( l o * - l t v * l m a t e ) , 
r ive akafta a t e provided ia t k * f a c i l i t y 
dealga: a caaiatared t a s t e ska f t to tka 
storage l e v e l ; a aea aad a o t e r i a l a k a f t , a lso 
sse4 for t ranapcrt lag excavated a a t e r i a l t o 
tka sar face; a a a a t i l a t l o a sspply a k a f t ; aad 
a v e n t i l a t i o n exkasst a k a f t . Skaf t borlsg 
aad l i a i e g piaaa are daacribad. I l l 
k l g k - l e v * l vasta* f roa I I I fsal cycles , r a t 
aad 1*1 apeat f aa l aaaaabl laa , aad 
l s t * r a < » d i e t t - l * v * l TOT aad cladding aaatas 
• i l l a r r i v e a t tk* reposi tory l a s te« l 
c a s l s t s r * . l o » - l * v o l tas tes a i l l ba receivad 
ia S* g a l . draaa. eeotectn ica l fac tor* taken 
ia to accoaat by tke deeiga Inclada: e f fec ta 
of beat oa rock strength; rock eoveaeat; rock 
s t a b i l i t y and cloi : and grosadsster 
aoveaent. Tka rapt ...ory i t asssaed to 
operate i s a r e t r i e v a b l e >*<* f o r a period 
( c a r r e a t l r plaaeed a t S T* * ta | to a a l l d a t e 
rapoai tar f operstioaa sa l s a f a t r . a f te r t k i s 
per iod, r e t r l e a a b i l i t r * i l l be tera isatad aid 
tka s tora fa t o o * * b a c k f i l l e d . One* a l l rooa* 
ara b a e k f I l i a d , aarfac* f a c i l i t i e s a i l l b* 
d*co*aia* ioa*d and t k * s k a f t plasavd »ni 
saalad. (tatk> a n i l 

kcpmdleea daacrlb* boiatini sjataas. 

al tacaat iwa caa ia tac aaplaoasaat srs taas , aad 
Jab c l a a a i f i c a t l o a braakdoaa. 

mosxtoii; »eti*3; stonei. csotocic; M » 
•tfosTfs: ctoLoeic rotaanos; i m i t n i i u t T ; 
naoiiricu. STSBXSS; ikstts, • K i - u a n : ptsns. 
nTtaaniiTi-urTsX; nstms. nusMi i tc: 
CUMItS; SXlt P«klX-. CUISttaS; tkStIS, 
loo-utsX: 

<Ma> 
Passoas sr iackarkBtf geaae aad baaalas, l a c , 
•av l o c k , I T . 

xeckaical sapport for Sea* t i c saalcoasaatal. 
Ispact Stateeeat l e n s ) : aad ioac t l * * t a s > * 
l a o l a t i o a i * Ceo lo f ic Toraat loas . F a c i l i t y 
CoBstructies r e a a i k i l i t p and Costs kT lack Typ* . 

V O a i y r » - 3 « / H ; 120 pp. ( M T i , I p r U ) 

Tk is cepark pceasats tka caaal ta o f • s t a a j 
ceapaxiaf t k s oeaeral ea f iaear iao f a a a i S H i t y 
aad a a l t cos ts associated a l t k a i a k i a f s k a f t * 
aad a ia iae stersse rooa i f o r a r a d i o a c t i a * 
saste capositorp l a s a l t , f x a a i t e , ska le , or 
b a s a l t . The eastes coaddecad ace f r e e tk ree 
111 f a e l c r c l e a : arasiaa a a l plstoaiaa 
r a c y c l i a j , so r e c y c l i a i of speat f e e l , aad 
aras iaa -aa ly r a c r c l l a * . Tka report iaclades 
a discesaios o f tke eeaarel e f f e c t s of rock 
ckaractac isk ics oa s k a f t aad alae das i f a. tka 
app l lca t ioa o f tkeae coasleeratioBS to tke 
s p e c i f i c desioas deaelored f e t tke d r a f t 
S M S , akaft aad a iae cos* t ract ios t e c k s i f s e * , 
aad tke a a i t cost cosparisoa. Tke repository 
desieas apoa abick t k i s coaparisoa ma* based 
a ra preaaated i a a tker aalases of t k i s 
s e r i e s , l e s a l t s s f t k i * atady sko* t k a t «k«a 
a l l f l a * a k a f t a for t k e f a c i l i t y ara 
coaaiderad J o i a t l y , t k * cost of s iak iag t k * 
f i a * s u f t s i s « « 2 , 3 « V U B * * r foot i a a a l t , 
f ] 2 , 3 * 1 / l i a * a r foot i s a r s a i t e , 
s « « , « * 0 / l i a e a r toot i s afcal*, tad 
Js i .J -JS/ l iaaat foot i a t a e a l t . Costa for 
skaf ts ia s a l t , aka la , aad baaalt ara 
s i a s i f i c e a t l r kigkar tksa ska f t costa i a 
g r a n i t e becaase skaf ts aaak i a tkese tk ree 
sedia ara expected t o t ra re rse aater -baar iaa 
taxes s t i ck reee i re ex tsas i te satar contro l 
•ag iaeer iaa dar iaa tba skaft sinking 
operat ioaa. I t skoald alao ba noted tka t tke 
a n i t cost f o r akaft s iak iaa i a s a l t r e f l e c t s 
tke specia l »a t * r coa t rs l t a c k t l e * * * reeaired 
t o present d l a a o l a t i o a cf s a l t lapara l y i a a 
be lo* sater-bear ing xoaaa as tka a a l t layers 
ara peaet ra ted . Tbe e f f o r t regalred to 
coat ro l t a t e r i a f l o s s i s expected to add 
approxieateiy k« seek* to tk> skaft 
eoaetrect ioe sckadale i t a a l t , foar saeka to 
tka g r a n i t * sckadale, 13 seeks to tke anale 
sckedale, aad 22 seeks to tke baaalt 
sckedale. Daring tke operation pkaae af a 
repository doslgaad f o r Cycle t t saate foras , 
. o t a l aa i t costs for a ia iag sate ca lca la tad 
t o be S1s.23/c« yd for a a l t , tn.n/c* yd for 
g r a n i t e , f i t . 5 V c o yd for sba la , aad 
S2*.«S/ea yd for b a a a l t . Tkeee costa, .k ick 
iac lade a i a i a g , aadargrcaad kaslage, 
k o i s t i n g , sarface d isposa l , poser, auslpaent, 
and sapport , d i f f e r os ly s i n i s i l l y for 
repos i to r ies designed for CycUs I and I I I 
aaa t * fo taa . (»»tk) {Mi l ) 

I H P I I d i Okl lL IBS; ST0«»O«, UtOWSIC; PftOSITOlI ; 
S i lT tkPOSITS; e»»WITtf; BISsLTS; I l U t t S ; 
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KOionics: T I R E n c r o i ; «»ca»o i t T t t ; s u t c s , 
nOIOICTTTI ; f k S T f s , BIOH-J«»Tl; I r fsT f O f U ; 
• i S T I STOIll i f; f a t T f D ISfOI IL; S t t f Sk l tCTIOl ; 
COST M M T I 1 i l i L T S I S 
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<«*7> 
Eersoes Stiackeraoff Qeade end Doegles, Inc. , 
•aa tort . • ! . 
Teckaical Seaport ffoc Secede 23vieonaental 
lapect steteseat (SITS): ladloactlve (ante 
Isolation ia Ceclogic fotaatloaa. toleae 19. 
^epositoty vreconcepteal Design 5tedlesr 
Granite. 

T/OBI/TB-36/10; aa pp. H»T8, »prill 

Tkii report describes ia detail a 
precottceetBel desiga foe a aacleac waste 
storage faci l i ty ia granite. Tk« faci l i ty 
deslge ccasista of sevecal caaabecs excavated 
deep (2000 f t | within a geologic focaatloo 
togethec aith access skafts end sappoctive 
serfece stcactetes. Sarface faci l i t iaa and 
egeipeent are oetliaed, beildiags ata 
lesccibed, aad detailed segeances of vaste 
handling operations ace givea. 9escriptioas 
of faci l i ty power eoarcer, electtic services, 
• t i l i t a t i c a voltages, vicing, aad sanitary 
waste disposal systeas acv proaided. Serface 
faci l i t ies ace designed tc pcoeide tke 
followlag reactions: rectipt aad BBloniing 
of vaates ia specially designed contaieets 
fcoa r a i l cars; decoataaiaatioa of 
containers, i f reemired; cverpaekiag ebon 
aeeded; aad pceparatioa of aaste for desceet 
to tke storage level, Thcc* are t»o ka -Ic 
vasta baadliag atraaas: cue foe aastas 
repairing skleldiag aad kct cell faci l i t ies 
(caaisteced aastef aed oaa for wastes tkat do 
not (low-level aastel. f i » " skafts ate 
proaided o tka faci l i ty design; a 
canisteted aasta akaft to tea storage level: 
a loa-leael aaste skaft fee transporting 
pallatised drens of low-level aaste to tke 
storage level; a aea aad aateriaX skaft, also 
ased for transpctting excavated aaterial to 
tke ssrfece; a ventilation sapply skaft; end 
a ventilation eikaast skaft. Skaft boritg 
aad lining plaae are described. k l l 
kigk-leval aastas fcoa IIP feel cycles, PW8 
aad M i apeat feel asseeblies, and 
iateraediate-level TIB cad cladding wastes 
• i l l be received ia 55 gal draas. 
^otackaical factors taker lata accoaat by 
tke dasigs iaclade: effects of keat on rock 
strength, rock aoveaeal, rock stabil i ty aad 
closare, aa' groundwater aoveaeat, la 
grtalte, stjot losses of streagtb are 
expected to occar at aroaad B50-500 C: 
tkecaal loading voald be ad Jested so tkat 
cr i t ical teaperatsres are not exceeded la 
large volaaea of rock ia tke iaaediate 
vicinity of tke vaate canisters. Total 
groBtidvater infloes to tke repositotf are 
expected to be froa a fee gel/sin in tka 
early years of oparatloa to 50-100 gal/aia 
f iaal stages; tkese eatteetes do not take 
into accoast keat effects, and aay be blgk. 
Tbe repository ia assaaad to operate in a 
retrievable aoda for a period (csrrently 
pleased at 5 years) to validate repository 
aperatloas and u fe ty . utter tkis period, 
Tetrievability a l l l be terel-ated and tke 
storage rooas backfilled. Once a l l roea* are 
backfilled, aerface faci l i t ies are 
JeeoBBissloned, and the saafta plogged aad 
sealed. fWH) 

appendices provide a kolstinf srstess 
daseriptioa and Job claaslficatloa breekdoe* 
aaaaary, 

s t i i i res; tacts-, icstoos locus; ttrost-nft: 
ctirsii; ston««, stoiooic; T R O t t r i o t STUDIES; 
•ISTtS, »»CI0»CTHJ; f ISTI SlOliCI; MSTf 
cssraski; nnnotu; rooiPStiT; cxooXD i m » ; 
HTD«0tOST: POCK »ICII»»ICS 

<5eT> 

*ersons Sriackerhoff 0*ed« aad *>aglas, l a c , 
sea Terk, ST. 

Teckaical Snppoct toe Generic ^avicoanental 
Tared stateaeat (?rtS): kedioactive aaste 
Isolation ia Geologic focaatioaa. folene 12. 
depository Pre*-oaceptenI 3e^tga St-»ii*s: skele-

T/0»I/T«-3«/12; S5pp. (1JTS. Iprt l l 

This report describes ie detail a 
precoaceptaal design tor • aiclear aaste 
storage fac i l i ty in skale. Tfce faci l i ty 
design coos is ts of several ckaabers excavated 
deep {2000 f t ) vitkin a geologic foraatioo 
togatkee aitb actress skefts and sapportive 
sicface straceares. Satface fac i l i t ies and 
ejeipaeat ace oatlised, baildlogs aee 
described, aad detailed segaaaces of vtste 
kaadliag opecations are given. Descriptioas 
of faci l i ty rover soarces, electric services, 
ati l ixatioa voltages, viriag, aad saaitary 
vaste disposal systeas ace provided. Serface 
fac i l i t ies ace designed to provide tee 
following faactions; receipt and aaloadiag 
of wastes ia spr^ially designed eoataiaecs 
fcoa cai l cars: Mecostaalaattoa or 
containers, i f cagaiced; oeecpeefctag vkea 
aeeded; aad preaaratioa of vaste foe descent 
to tke storage level. There ace two basic 
vaste bandliag stceaas: cee for wastes 
cegeici&g skielding aad kot cel l faci l i t ies 
fesnisteted eastel and cae for elates tkat do 
cot (low-level waste). Pive skatts are 
provided in tbe fac i l i ty design: a 
canistered aaste skaft to tka storage level; 
a low-level vaste skaft foe traasportiRg 
palletised dcaas of low-level waste to «-ke 
stokage level ; a aen and eater l * ! skaft, also 
ased for transporting excavated nateeial to 
tke sarface; a ventilation serplv skaft; and 
t. ventilation exkaast akaft. shaft boring 
and lining plans are described, i l l 
kigk-level Bastes fcoa » • fael cycles, tut 
and t i l speat fuel assemblies, aad 
ieteraediate- level TtO aad claldiag wastes 
wi l l be xeceived la 9S gal dcaas. 
Ceoteckaical factors taken into accosnt by 
tke desiga iaclsde: effects of kaat on cock 
stcengtk, rock soveaent, rocr stabi l i ty and 
closare, aad groandwatei sovaaeat. Is skale, 
aajor losses in stceagtk ace expected to 
occar at aeoaad 200-300 C; tkaraal loadiag 
aovld be adjaated ao tkat c r i t ica l 
teaperatares are sot exceeded in large 
volaaes of cock in the iaaedUte viclBity of 
tke waste canisters. Depesdiag oa 
site-specific petaeebilltles, repository 
skafts wil l penetrate scae waterbearing 
sandstone and gravel lapses above tbe vaate 
storage level . Inflov of wnter into sallaed 
skafts sOBld be tens to kaadreds of gal/Bin, 
necessitating earefal sul ing of these 
agaifers, EstlBatad total groaadwator 
inflows to tke repositotf era froa SO gpa 
in i t ia l ly to 700-1500 gpr at tke final stages 
of opecatloa (not taking into accoant tkoraal 
effects), tke repository i s ass*sod to 
operate in a retrievable soda foe a period 
(esrreatly planned at f yeses) to validate 
repository opetations ntd asfety. tftec tkis 
period, retrtevabll i ty a i l l be taralsated asd 
tk* storage rooas backfilled. Oece a l l rooss 
are backfilled, sacface fac i l i t ies are 
decoBBissiosed, aod tke skafts plsgged and 
sealed. ( I 'd) 

appendices provide a solatia? syateas 
descriptioa and Job classification braakdova 
saaaacy. 
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• a r s o n s B r i e c k e r k o f f Qeade l a l D o a g l e s . l a c . , 
> ( • Tack. I T . 

T e c h n i c a l s e p p o r t for Gener ic E a v l r o a s e n t a l 
t a p a c t s t a t e a e n t fCEISi: r a d i o a c t i v e M a t e 
I s o l a t i o n , i a G e o l o g i c P o r e e t i o n s . T o l a s * t a . 
P e p c s i t o r y P r e c o s c a p t e a l M i f i s t a d i a s : 
f e s a l t . 

I / O t I / T « - 3 « / l » ; M pp. 1 « H , t p t i l ) 

T a i s r e p o r t d e s c r i b e * ia d e t a i l a 
precoejceptaa l d e s l g a far a a a c l e a c e a s t s 
s t o r a g e f a c i l i t y i a b a s a l t . Tk« f a c i l i t y 
d e s i g e c o a a i s t a of s e v e r a l c h a a b e t s excavated 
d e e p | 2 0 « 0 f t l e i t k i a a g e o l o g i c f o c a a t i o a 
t o g e t h e r a i t k a c c e s s s h a f t s aad s a p p o r t i v e 
s a c f a c a s t r a c t a r a s . s e r f e c e f a c i l i t i e s and 
e g e i p e e n t arc o i t l l a e d , b a i l d i a g s i n 
d e s c r i b e d , s a d d e t a i l e d seg .aences o f < u t t 
h a n d l i n g o p e r a t i o n s «r< g i v e n . S e s c r i p t i o n s 
o f f a c i l i t y poeer s o a r c e s , a l a c t r i c s e r v i c e s , 
• t l l i i e t l c n v o l t a g e s , v i r i a g , aad s a n i t a r y 
a a a t a d i s p o s a l s y s t e s s arc p r o v i d e d , i a r f a c * 
f a c i l i t i a a a r c des igned t c proaida t k e 
f o l l o v i a g f a a c t i o a s : r e c e i p t aad enlca' l i i ig 
of v a s t e s i a s p e c i a l l y d e s i g e a d c o a t e i n e r a 
f r o a r a i l c a r s d e c o n t a a l r e t l o a of 

: i u i x t s , i f r e p a i r e d ; cverpack ing abes 
s e e d e d ; aad p r e c a r a t i o s of aaata f o r dascaat 
t o t b a s t o r a g e l e v e l . Tkar* ara t v o fcasi*-
a a s t a b a c d l i a g e t r e a s s : caa for v a s t u s 
r e q a i r i a g s k l e l d i n g aad bet c a l l facili*.i.4>s 
( c a n i s t e r e d a a s t a aad oa« f o r a a s t a s t i n t do 
s o t ( l o a - l e v e l vas t e ) . r i a a s k a f t s are 
p r o v i d e d in t h e f a c i l i t y d e s i g n ; a 
c a n i s t e r e d aaata s h a f t to t k e s t o r a g e l t w l : 
a l o v - l e v e l a a s t a a b a f t f cr t r a a a t u t t i a f 
p a l l e t i z e d d r a a t of l o v - l a v e l a a s t a t o the 
» t o - e g e l a r a l ; a aaa aad a a t a r l a l s h a f t , a l s o 
asad ( o r t r a n s p o r t i n g encave ted e a t v r i a l t o 
t k a s a r f a c a ; a v e n t i l a t i o n s a p p l r * ! : i" t ; and 
a v e n t i l a t i o n e s n a e s t a k t f t . s h e l l borind 
and l i n i n g p l a n t a r e d e s c r i b e d , a l l 
h i g h - l e v e l e a s t e s f r o a '-'t f aa l c y c l e s , Pv* 
and t a p spent faa l e s s e a b l i e s , aad 
i n t e r e e d e a t e - I e v e l TWT mi c l a d d i n g a a a t e s 
v i l l b« r e c e i v e d ia 5S g e l draaa . 
' . e o t e c h n i c a l f a c t o r s taken i n t o aecoant by 
t k a d e s i g n i a c l a d a : a f f a c t s of kaat o s roe* 
s t r e n g t h , rock a o v e s e n t , rock s t a b i l i t y and 
e l o s a r e , aad g r c a n d a a t e t e o v e a e a t . In 
b a s a l t , a a j o r l o s s e s o f s t r e n g t h ara e i p e c t e d 
to occur a t aroend e*.0-<OC t ; t h e c s a l loa4ln<> 
«oold l a a d l a s t e d s o t k a t c r i t i c a l 
t a a p a r a t a c a s ara not e i c e t d e d i n l a r g e 
v o l t i a e s cf rock i s t h e i a a a d i a t a a i c i n i t y at 
tba a a s t a c a n i s t a r s . Total i r o a s d a a t a r 
i a f l o a s t o t k a t a , o a i t o r y a r a a t p a c t a d to 
raacb Of t o 2ti apa d o r l n ? I a t a r yaar* of 
o p a r a t l o a . Tba r e p o s i t o r y i s ausaaad to 
o p a c a t a in a c a t t i a a a M a toda f o r a psr iod 
( e s r r a n t l y plaanad a t 5 raars) t o r a l i d a t a 
r a p o a i t o r y o p a r a t i o a * and s a f a t y . k f t a r t b i s 
p a r l o d , r a t r i a a a b i l l t y Ki l l ba t a r a i a a t a d and 
tba s t o r a a a r o o s t fcackfillad. one* a i l cooas 
ara b a c k f i l l a d , s s r f a c a f a c i l i t i a a ac« 
i l a e o a a i a t i o a a d , and Iba s t a f t s p l a f o a d aad 
a ' a d . ( l ' » ) 

• t p a n d i c a s p t o » i :•• a b o i s t i n t s y s t a a a 
d a s e r i p t l o n and job c l a s a i f i c a t i o n braakdoan 
a g a a a r r . l a a a r o s s t a b l e s of da ta p r o r i d a d . 
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r a r s o a s , B r i a c k a r b o f f , Oaada a a l Boaajlas, l a c . 
aaa Tork, ST. 

T a c k a i c a l Sappact f o r T a a a r i e t a > l r o a a * a t a l 
l a p a c t s t a t a a a n t ; l a d i o a c t i a a S a a t a I s o l a t i o a 
i a S M l o f i c r o r a a t i o a s . Tclaaa I * . ( a p o a i t s c T 
? r a c a a c a p t M l Oasiaa S t a d i a s : t a t t a l l a P a c i f i c 
• o r t k a c s t l a k o r a t o r r c a s t * Pars* i a S a l t . 

T / O » I / T S > 3 « / I * : 153 p p . IWPJ, a p r i l i 

T k i s raport d a s c x i b a s i s d e t a i l a 
p r a c o s c e p t e a l d a s i a s f o e * a a c l a a r a a s t a 
s t o c a a * f a c i l i t y i a s a l t baaad apoa a a t t a l l * 
p a c i f i c l o r t k a a s t Laboratory fSMX) 
p r o j a c t i o a s f o r t b a a a a t a focais t o b« 
k a a d l a d . Tec f a c i l i t y d e i l a t c o n s i s t s of 
s a a a r a l c k a a b a r s a s c a a a t a d d««p a i t k i s a 
9 « o l o « i c f o r s a t i o a t o a a t b a r a i t k a c c e s s 
s h a f t s aad s a c p o r t i a a s t r a c t a r e s . 
G s w t e c k a i c a l f a c t o r s taken i s t o a c c o a a t by 
t k e d e s i e n i a c l a j e : e f f e c t s o f b e e t on rock 
s t r e n g t h ; cock a o a e a e a t ; rock s t a b i l i t y and 
c l o s a r e ; and a x o e a d e e t e r a o a e a e a t . Tbe 
r e p o s i t o r y i s assaaad t c o p e r a t e i a a 
r e t r i e v a b l e aode f o r a per iod { c a c r e a t l y 
planned a t 3 y e a r s | t o v a l i d a t e r e p o s i t o r y 
o p e r a t i o n s and s a f e t y . After t k i s p e r i o d , 
r e t r i e v a b i l i t y v i l l be t e r a i a e t e d and t b e 
s t o r a g e rooas b a c k f i l l e d . Oace a l l rooas a r e 
b a c k f i l l e d , s a r f a c a f a c i l i t i e s a i l l be 
d e c o a a i s s i o n e d and tke s k a f t s p l o w e d aad 
s e a l e d . V a r i c e s a o d i f i c a t i o a s i a thi^: b a s i c 
r e p o s i t o r y s * s t a a aoald be r e p a i r e d t o kandi* 
t b e d i f f e r e n t v a s t * package t y p e s p r o j e c t e d 
by S ? » l . l a cor.s iderkng tka a l t e r n a t i v a f a e l 
c y c l e s (Cycle I - t o t a l r e c y c l e (0 and P a ) , 
C y c l e IZ - spent a n r e p r o e e s s e d f a e l , and 
c y c l e I I ! - a r e c y c l e o n l y ) , c l a d d i n g a a s t e 
f r o a c y c l e s I and i r : i s packaged i n 10 i n . 
d i a a e t e r a 10 f t long c a s i s t e r s i a t k e s e s i 
s t a d y , and in 12 i n . d i a s e t a r s 19 f t l o n g 
c a n i s t e r s i a tk* o f f i c e o f t e s t e I s o l a t i o n 
I0«I) s t a d y ; tbe * ? s i s t s d y s s b d i v i d e s 
i n t e r a e d i a t e - l e v e l t a s t e i s t o S g r o a p s based 
on s a r f e c e d o s e r a t e and paekagiag t y p e . 
J PPL does not s p e c i f y e a r l e v l e v e l a a s t e in 
c y c l e IT; >?!•! c a n i s t e r s for ? • • and s s -
a s s e a b l i a s ar* s a a l l e r in d i a v e t e r then t h o s e 
p r o j e c t e d by 3«C. e?IX data r e g a i r e t b e 
C a t . i a t e c a l t a s t e ; e e e i v i n g b a w l i i n g t o l u - ! l e 
d r a a s a r r i v i n g in c a s k s a s v a i l as c a n i s t e r s . 
BPI1 v a s t e t r a n s p o r t p r c j e c t i o n a r e i a i r e a 
r e d a c t i o n in r a i l r o a d t rackage s e r v i a g t b e 
s i t e and an i n c r e a s e in r o a d e e v e and track 
a a n e a v e r i n g and parking a r e a s . Tke a i a a 
l a y o a t and o p e r a t i o n s a c a l d be e o d i f i e d 
b e c a a s a of i n c r e a s e d s p a c e repaired f o r LLV 
and : l v f r o a C y c l e s J and I I I , and b a c a s s e 
J p s t ' s packaging a a t k o c s l o g y c e a a l t a in I I I 
a i t b an i n t e r n a l beat l e a d i n g t h a t i n c r e a s e s 
v i t k t i a e , n e c e s s i t a t i n g i n c r e e s e d s p a c i n g 
f o r c a r i s t e c s in s s c e e s s i v e s t o r a g e p a a e l s . 
t a e n i a e of a s h o r t e r a s i s a e S a g i n g p e r i o d , 
t ea ' , c y c l e : : pro l e c t i o n s r e s t l t in e o r e 
s p e n t fuel c a n i s t e r s r e c e i v e d a ' tke 
r a p o a i t o r y per yaar , radac ing t k e o p e r a t i n g 
l i f e o f t b e r e p o s i t o r y . <IM) 

*r»0StT3PT; DtSXSS; STOMdf, 'JtOW.rC; S t l T 
»!P0«ITS; 0E0t3«IC f0»ll»T»C»Sj •ETPt trk t l lTTT; 
T'.loatTICl'. ST00IT5; UtSTIS, B l i P I - t l f t L ; tnSTES, 



r 

m <M0> 

i t t c s m t i i tsics i n isc ianf iac 

<*;»> coat. 
trtn<tistiTt-UTXL: I U W , l o a - u n t : Bistts, 
I B I U S B I I I C ; BISTCS. •unaacnTt; ciiBwac: 
sftat r m s : c t a i s m s ; i i sx t aaBasiBXaY; aasri 
c u f o u i ; aisrt stouet: m i evens; H C D U R 

t i t taa* . F . I . , ».s. ttoalc laacfr Ca—laalna. 
Biaialaa • ( H t t t B*aa|aaa*t aad Traaaaortatlaa. 
laakiaatoa. BC 

et Co 
Mat*. 

acclal l i f t -Loral ta t ioact tn 

cea*-T*aj*C: U n u H i * CkaaiotxT Sack** 153; 
Siak-L***l Batlaoctl** Bast* M a a n n . ! - • -
Caaaavll ( M . | , *Tut*ali*«a af tk* l iTtk aaatia* 
of tk* laaxlcaa Ckaaical socfcttf. ios aaoala*. 
CI . kacil 1-2. m * . taocicaa Cfcaatcal SodotT. 
•aaklaataa, tc, Ck. %. (ao. V « | . I t * a* , t i n t ) 

Tarkaalof* i « ac**«*tlT a t a i l * * la to a l io* 
tk* caatalaaaat of kt ia- laral taUaactlao 
•asta. Tkroafk acvaor aatta aaaaoaaaat 
coatcala, tko fataattal fcr aaalic kasard aal 
aaviraaa*atal diaia* caa la fdacod to 
accaatafcla I n o l a . I W lat»* *co*xaa 
provide* catcfaaafcl* atacaa* (or aalidifloa 
vast** i a carafaUf aaiataiaat aad aoaitorad 
*a«i»a*c*d fac iUt taa fac aoaaral dacados. 
•aciaf tk ia a*riod, la*a*tl*atioa sad 
aaooaatcatla* o< aaata disposal ia a doap. 
atabla. faolofic Caxaatioa a i l l c*ati*a*. 
Iftoc taa eaaplatio*. at aa astaaaiao tast-iaf 
aa< daacaatratica proara* ostakllskisf tk* 
accoptakllitT of tfco aatkcd of panaaaat 
disposal, tk* taiioactlao aaato a i l l 6* 
rraoaad fraa tka c*tci*** t l« aatfaca star*** 
faci l i ty aad disposal of pacaaamtl*. 
Ilatk) |JBT| 

•ISTtS. f lSB-UflT; tlSTtS, IIBIOaCTW: IISTtS, 
ccimciit : COBTIXUMT: ais« a n e n n t ; aisrt 
•isrosiL; i r a t n i K u n ; sttiiat, ctotocxc; 
itsics; ttsns. s n o a m i 

<5«> 
Sciaaca kpplicatioaa, lac. Cat t idaa, T«. 

Tacaaical Sappact fac a*a*cic taalcaaaastal 
Xapact stataaaat (H IS ) : ladioactit* Basts ia 
Sacloaic lacaatioai. Tola** 1. txacati** 
Saaaarr. 

t / O B I / n - M / 1 ; * • ap.ftaTB, Ip t i l l 

Tkia aelssa la tk* flest cf a 2J-w>l*a« 
aaciaa ea tadioactiaa aaata iaolatloa ia 
otologic focaatiaao. ttacaacaataal 
(•positoc* daslsa at a l ia * kava ka*a aocforaad 
ia sappart ef tka Soaaric I ia l toaaaaf 1 
tapact Stataaaat aa Coaaaccial *aat* 
Raaaaaaaat prapacad aadac tka aaapicas af tka 
Baaattaast af tftatat. * * * aatias praaiia* a 
tackaical kasis far tk* pncaacvptaal 
daslaaa, caacatc* r*aalt«aa*ta, aid 
aaaicaaaaatal soars* tataa aasoclatas' aitk 
isolatia* eaaaaicial liakt-aatar taaetet 
faata* ia aadoracaaad rapcaitaclaa ia aalt, 
f taai ta . akala aaa aaaalt. laataa at* 
eoaaldar*< froa tktaa faal caclaa; acaalaa 
aad flatoaUa cacycllaa, ao cacfellaa o( 
tfunt faa l , aaa icaalaa-oaiy racreliaa. Tkia 
aalaaa kr iof lr aaacrikaa tka l l t a t i a t * 
•aaoaitotr rr<>j*aeaataal Btalaa Staliaa tkat 
lad t * tk* aaa*(le cofoaltotf daaiaaa aad ta* 
datacaiaatlaa of tk* caeoaltoiT'a taooatea 

ro%aii: aaaata aad ***iraaa*Btal iff laaata. 
| l«tk| H I D 

naosxrosT; • •s ic* : M S T I S , SOUB: B I S I I S , 
nca - i t an . ; a isr is . u w - u t u . ; I I S T B . 
ta ruans iTa-Uf tX: a i s n s . nusa iHXC: S ILT 
mos ixs ; s»w »cass: m a t r t s s s u i t s : u s a i r s : 
aisra •TST03IL: H I * , s tuc i ica : M O B ; r a n 
CTCUS: t u n i n i ; a i i n a a ; i t tcrois. t i c i r 
• l i s t : STOttct. ctoioctc; S » R T m i s : 
ftriwrciTTO*: tzcivanoft: caoaa* a i m : 
i i t c u a c ; M»zoractt»t aicaaTtoo: m m i 
m m i i u ; coaTaims; i n i i m i i i m ; toac 
m i n e s ; acennrs : uxaaa M I L I S I S ; 
OTMQLOCT; CSOUCT; COt t l lMtR: t»OS«» , 
occatinoami.; msiTotiac; m r i c u m ; r n s s : 

I M i m N T I D B ; »ISTI STOtlCt: IISTCS, 
unoacTin 

<«» 
Sciaac* irolicatiaaa, l a c . Oak tidaa. T l ; Baa** 
aad aaocav • k i t * rlalaa. • ( ; raraoaa 
«tiack*Tkoff Oaad* aa* aoaalaa. lac . . * * • Hark. 
*T. 
•aacriatiaa of laat* laoUUaa r a d l i t i a a . 

l / W I / m - M ; Caatcikatiaa ta araft eaaaric 
tBairoaaoatal laaact Stataaaat oa Coaaaccial 
•aat* IBBaoaaaat: ladiaactir* aaat* laalatioa 
ia saolofic rocaatlaaa, Ck. «, (aa. a-1 -
a- lo* | . air aa.|1«T*. i p t i p 

Tkia ckaatac aaacciaas daaiaa ccitacia foe 
caaositaciae. aacfac* fac i l i t iaa . aaar* 
cacaiviag akarfta. aad caaoaitocr opacatieaa 
foe oack of ta* tkca* faal cyclaa la aa l t . 
acaillacaoaa fakala). ccratalllaa Ifcaaita). 
atd wlcaaic fkaoaltl aadia. Taatllatiaa 
sjatoaa. iaclodla* aaktaccaaaaa aad aacfaca 
atractacas aca daacciaad. scoaadaatac 
aaaaoaoaat aad a l t * acafacatloa, iacladlag 
laad iaaroaaaaats aad a t i l i t r arotaa* 
aacoaaacy aafoca aa*cati*a, aad aaaicaaaaatal 
aad iadaatrial aafatj ptocadacaa a*caaaacy 
daclaf oaaratioa (aack aa aaaitocla*. aaata 
tcaataaat. coaflaaaaat ayat***, aad 
capasltocT aacatit* aaasacas), at* diacaaaad. 
fCW| 

ttrosirort; atsiet; aistt srouet; aisics, 
usxucTHt: sTouec, ctoiocic; sisrc 
B m i m t ; SI1T DtaOSTTS; SULKS; • t l l l T I S ; 
aiHiTS; am m r u i t i o i ; strrri; aoitrotiie; 
MSTI n n n i n ; aaoait t i t t l ; »•«•!: 
O t R U R H ; S I IRS; BOdlTOMIC 

<55«> 
Scl*ac* I r . l ica t ioaa , lac . . Oak tidaa, T I ; Daaaa 
aad Soar*, tk i ta f l a i a * . Bl; racaoa* 
•tiackocaoff Oaada aad Oaaflaa, l a c , l*» Tock, 

•fflaaata fcoa tao Baata laalatioa r a c l l l t f . 

T/01I/Ta-»»; Caatribatiea ta Braft Oaaacic 
taritoaaaatal laaact Stataaaat a» Caaaapelal 
Baata uaaaaaaats tadioactiaa faat* Xaolatioa 
ia Saolofic roraat i *** , Ck. S, iff. f -1 - f - S I ) , 
•J7 pa.(1«?(, laci l l 

Baata offlaaata ata dlaidad lata taa** 
aaaoclatad aitk tka ceaitcactio* aad 
oparatioa actiait iaa, aad tkoa* coacccaad 
aitk tk* kaadllaf aad atotaa* at tk* xaat* 
l tao l f . tadlaactifa taloaaoa daciaa aarial 
•aacatioa* aad iaolatlea, aecldaatal 
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ItfCSTTOIt EISKI I N I K t i n n N 

<5««> COST. 
ralaasaa, aad iapscts aad load U « i u ef 
tkaraal aff laaats tea* wast a 4*ca* baat aca 
dlacassa*. (CkJI 

9*(*taac«s, tlaa ckacts . aad tabalar data ata 
ircladad. 

• ISTE STOlict; M5RS. ilBIOBCTCTE; BBPOSITOIT; 
CISiei: I K I I I IIllTSIS; StOatCE, GEOLOGIC; 
•ISTE SIUCEIEST-. i r n n r t s ; s u t t i ; •OIROIXIG; 
stirtTis; s i t u s ; ust tzs ; wistts. lam-mtL 

<5«S> 
Sciasca applications, l a c . , Cak Bidfa> TV; Daaas 
aad Boot*, a l i t a Plains, IT; Parsoas 
Eriackarkoff 9* ad* ana Dosflss , l a c . M i Tort, 
• I . 

Eavlroaaaatal • sa i tor iaa . 

T/Ott/TB-««; Coattibstioa to Draft Sawatlc 
Eatlroasaatsl lapact Stataoart aa Coaoarcial 
•asta Saaaoaaaat: ladioactiwa Bast* Isolat ion 
i s sac lo j i c f o n a t i o a s , c>. 1. 0>p. 7-1 - •»-•), 
a?7 pp.(1«T«, Ipri l l 

Tkis ckaptat costal as a description a( tka 
g n t n l ccacapti tkat aaj apply to tka 
ptoposad anaitoaaaatal aoaitoriaa pcooras 
•kick » i l l b* astablltkad at aack rapoaitorj 
location. I t iaclsdas radio logical , 
sateocolcaical , acolooical , aad 
aaoloalcal-krdrological aenltor'sa proaraas. 
(CnJ) 

• ISTE STOIISE; I1STES, tlDIOlCTITE; iEfOSITOIT; 
CIS'OSIL SITI; «0»IT0tH5; SlOtlGE, GEOLOCIC; 
• ISTE BIIISEIEIT; CE010GI; STDIOLOCT; 
PfTtQIOLOGT; 1111101001061; llCOMIIBITIOIS; 
HIIIOIJHT; SETROCS; DESIGI; EPPMEITS: 
tltUTIOf OtTECTOIS 

science ( [p l i ca t ions . Inc. , (ak *ltq*. T»; Cues 
ana teat*, ik i t* Plains, I t ; rations 
triackarkoff Osad* aad Doaalat, l i e , **• fork, 
»T. 

Dacosaissioalno. 

T/o»I/T«-a»; Contribution to Draft Gaaaric 
tsvironeaatal Tapact States*** on Coaaarcial 
last* lanaaeaant: ledloact lse last* taolatioa 
ia Melaolc Foreatloas, Ck. t, (pp. »-1 - «-Tt, 
137 »p.p«->«, i p t i l ) 

Tkis chapter describes so** of tk* steps 
involved la daeoeslss ioslra, ah ten rataraa 
tba repository sarfaca area to aa soar to i t s 
original aataral coal i t ion* «r.! contoaca aa 
l« feas ible , aklla saints inis? eonitoting for 
enwlronaestsl com to t . included ara 
decosalssloaing of alM and sarfaca 
f a c i l i t i e s , l i . a . , drainage aad etorage of 
coetaaiaatad l l g i l d s , deccntenlastlon tad/ot 
diapoail ef ba l id i igs , egsipaant, scrap 
aa tar l e l s , aad alaa rasldees) , aad s i t e 
restoration. fCkJ) 

ICIITOIIIG; t fca iRlSJlo i i i s ; I I S T E S , 
• t c i o i c r i ' i ; tE>osiT0»T; u s i r M I U M B E I T ; 
IITIIOIItlT; DECGITIIIHTIOl; NKML; EOtUPIIEIT; 
i istt otsrosit, 

<55T> 
Sciaaca Ippl icat ioas , l a c , oak l lde* . TB; Bee** 
aad Boat*. Unite ? la lax, IT; Panose 
srlackexkoff Oead* aad Doeelee, l a c , tt> Totk, 
IT. 

Daap Caologic a l t a n a t i a a actions. 

T/0fiytS-»«j Coattibatiaa to Draft eaaarlc 
Enwiroaaaatal lapact stataaaat aa Coaeerciel 
Vast* aaaegaaeat: ladioactiaa facta Isolat ion 
ia Gaeloaic rotaat ieas , c i . a, (pp. *-1 -
9-1MI. *TT pp.(1«T«, kpti l l 

Taa ooaaibi l i t f of asiaa sabsarfaca 
f a c i l i t i a a for ia tat la catriaaabla atoraaa 
(«f to 25 raanl of apart aataprocaaaad faatl 
(samn assaabliax 1 . l a w t iaatad. Tao 
approackaa a i i cooaidacaa: radacad local 
taaraal l oaa i sa , aad boat raaoaal froa tba 
ala* araa tkroaok waat lUt ioa . I l ta taat i ra 
daaiaaa t o cadajca acraaaa raaairaaaata, aad 
pcacoacaetaal raooaltotT dasisax la s a l t foe 
altoraata aasta forax ara diacaxaad ia 
data i l . Safaty kaxatda sack as accidantal 
t i l ax aad tkaraal ralaaaas ata coaaidarad. 
I l tcraat iraa foe gaolofie disposal iacladiaa 
daaa contiaaatal focaattoas aad aabsoabad 
disposal ara discassad. (CU) 

Bin* plaaa, atapas, aad tackaical draaiacjs of 
tka atdararoaad stocaaa f a c i l i t i e s ara 
pcasaatad. Takalar data ata also lacladad. 

lECOBinDlTIOIS; SITE SELECTIOI; IISTE STOMSE; 
BkSTES, IkSIOkCTITE; REVOSROIT: lETIIETIBlUTT; 
STOIISE, SEOLOCIC; SrEIT HELS: EQ9IFIEIT; 
UXIIS 1111/SI5; OESICI; BISTE Itlt^EaEBT; S%1-
BEPOSITS; 6EOL0CIC fOUITTCIS; TEIPEIITME; 
sirrrr; COITIIIEIS; IISTES, to i -n t t t ; aiSTts. 
BISB-lETtl; (ISTES, lITBIBIDlITt-LETtL; SEI 
0ISPOS1L 

« 5 « > 
Scianca Ipplicatioaa, l a c . Oat Bidaa, TV: Daaax 
aad Boocc, i k l t a rialna, IT; rations 
Brinckacboff Qaada and Qoaalaa, t a c , law Tork, 
IT. 

Potaatial Backanixss of CoataiDsaat Pailar*. 

T/0lI/Ta-»»; Coitrieatloa to Draft lianarlc 
Enviroasaatal lapact ststasant oa coaaarcial 
las ta RsBaoaaaat: Badioactiva fast* Taolatioa 
in Gaoloolc Forastions, Cfc* 10 (pp. 10-% -
10-211, S3-' pp . ( i« ia , Ipri l l 

A aaaaarr of tka rasalta of a diacsssion in 
an aarliar caport oa tha aotaatial caaaaa of 
containa*nt f t i lara ia erasaatal, aanaad* 
caasas aack as sabotaaa, sarfara, and 
dri l l ing , and aataral caaaas sack as 
aataorita dsaaaa, c l laata aad otkar 
an'lronaantal factors , aad gaotactoaic 
pkaaosana ara discasaad . (CIJ) 

TabsUr data aad aaps «r* lacl 4<ad. 

BECOMEISITIOfS; IISTE ST0IKSE; »»JTf», 
HOIOiCrllt; StOIISE, SEOICCIC; IISTE 
UfI«EEtVT; mt l lO Il ltTSIS; COITlIlfHT; 
COBTITiriS- COVTsllEt »TC«IITI; MTItOMMT; 
r.EOlO.T; DOCK fltCHKIICS; BfTEOItTfS; ClIBITE; 
UmCSIKES; ICCIDEITS 
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*»tCSTT01I CESlCk | | 3 »»St»»»II»'? 

! c i i « l E t l i c a t i o a s , Tac. , Cak l i d o * , T» ; Saavs 
asd «oora. (k i t * Plains, »T: Parsons 
Eriackarkoff gaate aad Soaalas, Inc. , *»• Tor*, 
»f-

Coaslforatloas talavaat to acorisiosal warsas 
Maal Stotaoa. 

t/os:/T3-«»; coatribation to oraft Cacacic 
Ersiroassratal fapact Stat«aant on Ccaaarcial 
East* aaaa^aaiit; tadloactiaa «**t* Isolation 
is oa lo f ic rocaatioaa. ck- 11, (pp. 11.1 -
11.11. • » * p p - i i V t . kpril) 

Tnis chart*! casc*rns tW cosditicss aad«r 
•tick ratriasabl* a ad irratrieaabl* isolation 
•cal l ka aawdad, an* discasses ta* 
consldacatiotta of at i l iz lna a d*«p analogic 
r*posltcry for ait*nd*d («5-W0 y**rs) 
iataria storaa* of spaat ta«l. (C&J) 

JfC05»t»B«TI0»S; l l S t t STOtlCE; SUTES. 
• i c i o a c r m ; stPflsiroST: DESKS: STOUCE, 
SI310SIC! USTt KaHeSaOT; SUIT M I l S ; »1STE 
EISPQSkl.: U T a l H i l l U T I ; COST KIErr t IHLTSTS 

stattlvavre, J . I . , c.*_ paccia, and n.F. Sall*a, 
Eattclla-Pacifir scrtfcaest Laboratories. 
Plcklaad, » l . 

Coapeter Eabeaced "Balaasa Scan*:. >" analysis 
tec a aaclaat vasts sapositoty. 

CC»»-1»I1J1: scientific Basil for seclaar (asta 
Paaaavneet, Science tmderlyiro talieactiaa (aste 
•aaaaaaaat, l o l . 1 , S.J. acCartkf (Ed.), at a l . , 
ttoceedlaa* ef a Syaposiaa. Sostoa, • * . lonaber 
2g-t>eceab*r 1, 1«7». plcnae [rasa, new Tort, IT, 
If p. M1-53I I , M3 pp. (1»7*| 

roc loaa tar* safatr • < * rapository sack 
pb«sos*M as lesg or skor' period geologic 
procass, aaa'Ceesed pertstbatloas, and 
repoaitory-isdeced areata aast ba considered. 
Tkis stsdy peasants as attaapt at a laaped 
paraaatar siaalatioa to gsaatify tka 
isolation cksrectarlstlcs ot a aaoloaic 
systea containing a repository. Tka coopster 
prograe t i l l astiaata castas of iopat data 
for tka aiaisss tlaa istarral k*te**<i 
backfil l of a repository *»4 a glees type of 
accideat, amines patk leegtk fro* repository 
to biospkara, aad aaziaaa a*s*rlty of a gl**a 
type of traack Tao aod*« at* asad: 
paraaatric saa l i t ie l ty analysis aad 'loste 
carlo'' sUalatica. <«»?) 

i trosttorr; I K I I I ISILTSSS; COHWTEP O D E S ; 
SIPETT: sroio«T: atospuztr; STITISTICS; KODELS, 
M T M I U T I C U 

<5»1> 
Tk« aoeing Ceapaay. Baaing Engineering aad 
Consttaction Dirision, Saattta, «». 

liab-laaal lasts Caaistar EsflaceMst aad 
•etcleaal Concepts Stats. 

t/0*l/SO»-1«/1«W«; V pp. (1«7«, Septesber) 

Tna priaary task of tkls rtsdy »a» to datalop 
storaaa coneapts for t i laplacaaaat ef kiak-
aad iatarsadiata-laaal »ait« caniatais la 
salt , tsailabla uaaaptlcaa «ara olaaa on 
tka caniatar, pl»1, slaaaa, aad oaarpaek. In 

<•,%*> 

aAditioa to taa aaailabla assaaptioas, siady 
Sroaad ralas aaoa astablxskad tkcoffk 
E-oaiss/^ioB carblda Corpvrattoa cjoriiaatioa 
aad aqxaaaaat. *c«lisi&ary avsxaas aaalysis 
work aas doaa oa tka aaclacaaiaat aad 
ratriasal of tka eanistars to «aia Lasifkt 
into tk» total pcoblaa. Systas floa ckacta 
aara daaalopad to dracriba tka ba*ic caaistar 
fcacdliac oraratioas ra^airad at tk* i a i t i a l 
pilot plaat. Taa i a i t i a l sysaaas planaiaa 
r»w*ml*& possibla pcablaas is aaplaciaa aad 
ratriaaiaa tka faaatity of caaistar a ia tka 
pilot plant dating tka a i m t ia * fcaaa. 
Casistars aoald aaaa to ba aaplacad at a rata 
of 1.^/tr ta ackiawa a aatisfactoTy plamaad 
pilot plaat ocaration. roar aartical, too 
kocizoatal, aad a av-4*ar*a coacapt aarw 
aaaaratad aadas tkis stsdy. oaly coacapts 
altk slaaaas sera dasalcpad as tka salt aay 
ba stractarally iaadaqaata. Ta* aartical 
coacapts sac* foaad ta ta ssparior to tk* 
korizcatal. Ta* traaspcrtar kasdlisa systaa 
*r«ld B* siaplar, raaairiaa ooly a koist to 
attack to tka caaistar l i f t pis ( x 
aaplacaaaat and ratr iaaal . lorixoatal 
coscaptx aoald raaaira tka icaaspoctat to 
proaid* fsll-leoatk karsfoatal caaistar 
sapport aftar tk* canistat ha* a*aa rotated 
froa tka aartical position as sail as a 
pask/pall los'Tis* davic* to aaplaca aad 
ratriava tka caaistar. aartical sl«**a aad 
plsq coacapts ara racoaaaadad for fol lovoa 
daaalopaaiit at-! asalysis »otk. t slvaaa aith 
a plao tkat is aackanically insartad aad 
sitkdeaas looks aost prcsisiaa at tkis t i a * . 
Tka otkar aartical coacapta kav* faataras 
akick aay b* iasirabla ia tadacika tka 
traasporter t iaa-l iaa asd skivldiaa 
r*qaicaa*atr. Tk* follcaina activit ias ara 
racoaaendad as follos-oa to tkis stadf: 1| 
pacfoca a tkaraal aal radiatioa analysis of 
tka caaistar froa tka t iaa tk* skippim cask 
is opasad abov* aroand tbroask loadiaa on 
s i ta , *aplacaa*at, aad storaaa, 2) parfora a 
t iaa - l ia * aaalyais of tsa handling and 
aaplacasaat oparatioa froa tka t ia* a cask 
arr is* * at tka capos'tory to coaplctioa of 
asplacaaaat, ia ordar tc proaida bas*s Ux 
d*t*raiaiaa ^saatitias cf aasipaaat, 
p«rsona«l, six* of aorftina araas, and dasian 
ra*«ir*a«cts to a**t tk* plaanad diapoaal 
rata for tka capositoxy; and 3> look at tka 
iapact sack ot tk* saraa starao* coacapts kas 
oa tk* total solan* of aland apnea raaairad 
for tk* repository. | i m 

SISTES, H d - L E t t l ; ItSTES, lmi«*DI»rE-LETEl; 
SJ5TS STOtiet; atTlOPS; 5ESIW: J»tT DEPOJtTS; 
JEPOSITOni; • m l t f k b l l l T T : CHISTOS; 
0tt»P«CII*5; SIEHH; THIOiETIOI. CTIDtES; E1STE 
n>te»:nT; «isTi oispout 

<M2> 
Tiara*y, S.S., r. Lasso, and *.t. Sk«», sandia 
Laboratoriaa, klba^aacaaa, ( 1 ; U.S. tao loaica l 
Saraay, naalo Park, Ck. 

In tnalysls of tk* Saotoaicsl Staktllty of a 
Bypotk*tica! ladioactia* fast* lapoaitory is a 
Baddad Salt roraatlon. 

00»P-7«iijt. Sciastitlc basis for saclaai fast* 
•anaoaaant, Sciaaea Vndarlyinf tsdioactiaa lasts 
faaaoaaaat, f o l , 1, O.J. ScCarthy l t d . ) , at s i . , 
ProcaadUaa of a Synposias, boatan, Ki,, kosaabal 
2»-0«c*ab*r i , 11H. plansa proas. Ma fork, I T , 
(pp. ««1-511l. M l pp.{1«7*| 

Tkis papar is a (apart on tka daaalopaatat at 
satkasatlcsl sosala asad in prellalsarr 
stadias of tb* lo«a-tac« aafaty of 
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<5«2> 

iticsiTQtT c t s m »»t n c u n n t e 

<»S2> cart. 
ra«loocti*e m m «**plT baria* U M M 
salt torsatioas. r*a saslrtical aaproscsss 
to astiaaUaa tka aaolaaical stabil ity of a 
aast* repository la b*«a«« salt ax* 
•ascribe*: al as* of seeks* l l i s t i c soeals ta 
actiaata tae llselikosas * * release of 
ratioaeelMes fcoa tk* retositorr tkreoek 
cartaia iaaalixaa aataral * a * astkropoeveic 
a u n . set k) a aasacieal aiaalatioa of 
cartela feeskeck af facts i f ssplacasrat af 
vast* satexials spo* acoasd-sttsc accass ta 
tk* repository's kost tacks. Tk«s* easels 
at* aaalia« to as leeelixea aast* repository 
foe tk« saka af i l lsstrat ioB. Tka eetaors 
hesitate to tea* coselssicas akost eeoleetc 
disposal sckasas oa tka basis of a.aerical 
rasslts cttaiae* aitk tk* precast Basel* for 
tba ilea Urea npssltory. Is tk* sbsesce o. 
site-specific 4a t* aaseral cosclesioss coals 
be sislee4iB*- Tkis sort <oss a l i o , oa* 
ceaclssios. koaasat: probabilistic satalias 
aca aaaatical sisslstios sr« ssefsl tools for 
aatacsiaiaa akat ata tk* aost : aportaat 
sciaatitic pcoblass is tka stedy of safety of 
•aolesicaUy batias rs4l*ac*l*o asstas. 
•artberacr*. i f probabilistic approacke* to 
safety assssssast sra ravairof foe 
prearassstic reasoas, tsar ta* aeoloaicel 
siaalstiaa aatkos is as etssstial s4jssct to 
tka proacea as4 fsrtbac 4«s«lopa*st of 
siaalatice aetko4s is aacasraaas. flstk) ixraj 

••srt srousi : • i s K BISPOSSI: srot iei , 
erOLOCIC; SILT sIPOSITS; SOsKS; aOOElS, 
1 I ? t t 1 l T I C H . : S1STIS. t lDKHCTISr ; TsTOMTICat 
ST«9tU; BtPOSITOtl 

<?«3> 
••1st. f . 1 . . a*4 t . » . Satfcte, tsaaa Scieaces 
Ccrpocetlea, Colorado Sprlaot, GO. 

Ikeeeel Celcalatioa* ta Skalc. 

Y/oai/SIJ»-->«/l«S02: t - T «-10«0f I | ; it pp. (ir»a. 
sapteaber 28) 

Tkatsal celcsLstloss vara pecforsad for 
ee4er*roaa4 asclaar aast* disposal sttas 
assesia* skals a* tka sits satarial . laaraaa 
tkatsal (toaactlas sata «ae4 for saro 
iacliaed layered skala sitb ease* disposal at 
a 4estk of J900 f t balos IW earface. 
Tkaraal eo'dectisity sas as**a*d cess'aat 

aitk teaaeratae* ee* tlaa stm so 
coasiearatioa sas f iaet foe oats; loss, 
tactical ceaaactlTlt* sas assssos a* I f of tka 
kecltostal co*4ectl*ity. la alloaaace ass 
sas* for torsstioa of kricfc ot carasic is 
skele at elevated teapacatere*. askleat 
teapexatax* at a daptk sf M M ft ass tskas 
as *3 P. Caalaat a i r ass lapat at t * T. 
Tiso 4*paa4o»t calcslatioas ssr* sa4* for 
l i s * aapasaast sosrests is tka asBvsad 
eeoaatry vitkis tko aoa-isetropic B*4iaa-
Tkcrsal loads for tisas after asplacasest of 
1/2. ». 2. * . 10. a»4 38 roars oar* 
calcslated. aselyzis of araaa* disposal 
tasssrstsras rasaltiss teas aaplacaaast of a 
total loot las* of TS0 H aaiaa staa«T stst* 
calcslatioas IsUcarats: | I | a* 4iffaratca la 
tkans l « ta l iasu for 2.2S ac 5 ks coataisars 
baroa4 I or 2 soarc* <iaa*t*rs. aa< f2) 
atai l ibr iaa tssssratsx* sffact** aroas aco at 
aost 2S0« ft koritoatallr ss4 2M« f t 
vertically iroo tk* soarc* rsos. foariar 
saabars r*lat«d ta tk* tisa to attsls 
asallibriss isalicats oa tka sraar of I0*C 
raars to rsack staasr stst* st cosstsat 
soatc* strcoatk. Tbss. stsasT stata 
taapacatsras ar* cossarsatisa by at laast tka 
soarc* aacar rat* is aka f irst oaatary. ; i a * 
l*paBs*st calcslstioas osor ta* f i rs t 30 
raars iaclcata: | t | sarisaa tasparataras 
closa to tka casistars ara raacb*4 
appro*isa-sly 2 yaars altar tka aast* 
caaistass ara aaplacod: |2| sissificsst 
tasparatar* iacraasas aca asty sitkia 1N-1S0 
f t . of tka scare* roes: (31 tka «o*orsia« 
critarios toe aersaasal asa asaipaaat 
o par alios s i l l b* too* Close tospatatsra. 
•kick r*achas }T0 r sssisss for t » 
sasastilatai coslit ios; |») rooa air 
tasperatar* caa b* re4BCa4 to raasoaabia 
laaals aitk aa appraaisatalr 2 sap air 
coasitiosiaf c fc l * ssisa *0 r sic: (S| 
coatissoss coos cotiit icaiaa appaar* to b* 
prokibitiv* for tka assaaas rooa Aasiqa siaca 
sosrc* kaat iz sactx! oat of tka stoasd 
aroaia tk* coos. o««rloaSiaa tk* coaditioaiss 
aait. PatM lumi 

tE fo i t r ic i i 5T09irs; mgtts; r » ! i s , 
»T i9 i i r : c i t : SSILIS; JJPOSITOII; sronic. 
WOLOSIC; t a u a t i n a p t r r m : ckaisrits: aaSTEs, 
UOIOSCTTSE; trsiea; •«»» nixtstu »»STE 
•JtoaiCl; COOIIPTS 
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<5«*> 

c«st**a*, i.e., as*! * . t - Ibaas*. 
Battalia-Pacific MctkKMt l < k « < t o c t « , 
liCklaad, •». 
Batioaal *aat* Taraiaal Storaa* floor**: 
rctaatlal PrcMass im tit* last * Traasportatioa 
Systa*. 

f K - 2 * a * : 2a pp.(1*77. g«cnt>r| 

FotMtUI arotlaa* ar* idoBtlfio* aaicfc Mr 
iapact the plasals*. ocaaaixatioa, aa* 
aaoratlaa of n c l a u i u t < traassortatioa 
ayatass MC«im« radoral raawaitacias. Ykcs* 
systa*-lav*l pcckloa* hat* th* potaatial of 
aartooaly i i M f w i t f olth th* O M I U I <JBJ 
Traasaacatiaa/Loalatics Stady ob)*ctiv* of 
haalaa • t iahl* n c l H t • •><• trsasaaetatios 
i f i t u la H IS . n i l rapcrt iaclasas 
r*co*a*s**d actio* aad priority J a l o j n u to 
atdrass th*s* pxoblaa* aad aasiaxs* ta* t r 
tapact. Pataatial pcafclaas associata* alth 
oaaiaaaat aad kardaar* ar* * * t oxr« t< - Tk* 
aotaatial arcblaxts id«*t l r i *d as awn 
iaportaat haw coaa*a.aoaco» stick »«T iapact 
tfc* ovvtall * ta t * of fatsc* acapacaaao** far 
traasaartis* aadaar aasta. oth*c la port* at 
coacacxs ralata to tk* ia posit lo t of 
aaaacassarily * * * * r * asd costly rastrictloss 
oa a*cl*ar »**t* traaportatio*. pabllc tad 
carriar accaptsaca, aad taa iatol**a*at of 
iatarastvd partias ia pUaal** aad 
daclsioa-aakia*. Tk* MJcr racossaadatiot of 
tkis report la tkat tka plaaaiaa asi 
«a**laaae*t of tk* aaate tt aaaanrtatio* 
systea skoal* k« coatxollad ay a csattal 
alaaslaa aet l t i ty akick ar t tdpata* tk* 
iepact of aacertaiatl** aad aadesirabl* 
• t « M f . Hatal 

IsSTtS. tanlOaCTITI; • t r l t t S ; TBlBSPOfTaTTO*: 
u t i l e t a u t sis-. sarrtT; accwcars; casts: 
<T»oitDS, r t s m i . : tasrzs. i iBioicrtvt; 
• rcoiatiotTiciS: sccitL aSficrs; Tsiaarticn. 
STBBIfS 

%9%t of f * * l claddls*; 01 socy m a n air 
raiaaa* — loaa a! coatataaaat iatoarity. 
s iaa i f i cu t sackaaical fa i l - in of foal 
claadiaa*. • • < past-iapact averkaatiaa of tk* 
f a i l * * tact i a a saataiaa* tkaraal 
•aaicoaaaat. a fosrtk air ralaaa* category 
•as portalatae! far tk* "»*t" caat. ax a* l l as 
a a t t t taloas* cataenry foe B*tk casks, 
l i s t *stiaates aac* basad oa treaaaacies of 
•ack acclaeat ralaaaa aaaat datacaiaad froa 
faalt traaa, tk* froajasacy par caactor year 
of *ack acciAamtai ralaas* aaast* aad taa 
rvsaltaet risk to taa pablic a*c raactor year 
axis* astiaatas of tk* coasaaaaacas of aack 
c*l*ss* aaaat ia aaa-ra*. ajatao4«lo«r for 
aataxaiaia* a i r ralaas* caasaaaaacas u > 
takoa traa U S M I H , «k i l * **tko<otoaf for 
aatocsiaia* aatar ralaaaa i-uai«ao*ar*i aaa 
tak«a fro* cgc raoalatorf faiaas. » sisi lar 
risk astiaat* • * * caaatk** for soaat fa* l 
kaadl*4 * i c l * s i » l > by n i l . t -«* l ts s>*a*a 
tkat avaca** risk to tk* paklic fro* 
iaaaraasal traaaoart is «.I I Mf t - * l 
aaa-raa/t-fT fro* a l l pcstalat** r«l-*s< 
acciaaatx, « < *.» X 10 « - T I i u - m / 1 - r r for 
r a i l trasspect aloa*. lb* tkra*-f'#l* 
* i f f*r*sc* is 4aa *s t i r« l r to th* *<«** risk 
of r*l*sa* t * oatar fcoa bar** tt tastert. aad 
is sat caaaMacad stat lat icsl l f siasificaat 
siaca tfca aacactaiaty ia rasalts is 
apsrosiaataly -am or**r of aaiaitad*. 
fatlaatoi risk ta tb* » . I . pafclic froa a 
spaet fsal trasspoitatiaa acciavat for a \">f> 
raactor popalatiaa is T.a l t0(t-l}-1.l t 
10CC-*I aaa-r«a/yc; tb* blab astiaat* 
corr*spoa4s to aarviciaa «M of raactor si»*^ 
is H I ! oitk istoraodal traasport. ski I * t.> 
lssar astiaat* eorraspoats to a S» iat*rsodal 
saxTiclaa. caaparisos cC ta*sa casslts aitk 
tkoa* of HSI-laoO iaaicatas tkat taa risk of 
sp*at faal traasportatica br aay aosa is 
saallar taaa tk* risk froa lla'-t satar 
raactor oparatioa by a factac of aor* tka* 
10 (!•»(. (latk) (US) 

Sa* also Mt-Oi'-n-tk. "» Saaaric Issasaaaat of 
Bars* Traassortstioa of Spoat laclaar foal." 
».J. faioaa. ( . 1 . CarcU. aaa I , staart. J as* 
WTi. 

<1*S> 
rxllaoos. «.».. as* ».J. Oaica*. sci*sc* 
t rp l i ; * t ioa* . lac. . 

Traasportatioa of Spaat raal by aaroa aaa »y 
t a i l : » Cottar isos of t isk. 

ccir-7*o«02: Procaa«laas •! tb* 2%tk kaaaal 
9**t isj of tk* kaaricas foclaar Ssciaty. 
I t laata, C». J*a* 3-s, 1«7«, (« pp.|.(1«7«, j *a* 
•>) 

Tkis paper sMrassa* tk* asaatificatlaa of 
risk to tka pabllc for a trojactaa 1*1! 
raactor soaalatioa froa tnssportiaa *p*at 
fa* I by at iatarsjaal acbaa* - tkat is, via 
baraas as tba a*Jar ao4* cf transport aitk 
rallaaya taiaa ss*a k*t***a tfca raactor 
aa1/or rnprocasaisf sit« aaa a aaviaabla 
sataraay. Tk* lataraoSal systa* coasisarot 
ass* pr«a«atly aaailabl* larsa traaaportatias 
aa« casta **sla*a4 for ra i l car trasaport. 
•iak calcalatiaas ara a*4« for tao ataarle 
typos of railcai-sisso casks carr**t ly 
l ic*sa*i by tk* aacloa' (caalatory Caaaissio* 
(SPC). Ta* 'itf cask coasiawrad is taa all 
10/3% vbila tk* "»*t» eark is tka tr 100. 
Tfct** cataaorias of air ralaaa* m * tttlf, 
for ta* 'dry* cask: (<» ttaor air ralaaaa — 
loss of caataiaaaM iataanty. bat so rod 
f a l l a l * " kayoad tkoa* asasaad to occat darlsl 
raactor oparatioa (lass tkaa 1 * | ; (J) sarar* 
air ralaaaa - - loss of eortalaaaat iata«rity 
aitk slaaiflcaat aackasical raptir* (sbost 

TtMSPOBTITTOP, I I K I i TMISPOatlTIOI, t i l l ; 
n u n siaiTsij; iccteisTS; CISIIS; srtrr m i s ; 
U U i T I O l UXIIBS; P0PO11T101S; TnOltTKlI . 
STUOIIS; BkBIkTIM BOSI; DCS I s*Tt; DOS! 
COMlTirsTS 

Joy, B.S., aad i .D . tolcosk. Oak lido* astioaal 
Laboratory, Cbaaical Tackaeloay Blvlaioa, Pilot 
Mast Sactioa. Oak I l i a * . VI. 

Loaistics (odola for tb* Ttaasportatioa of 
tadiaactifa last* aad Spaat * a * l . 

0(«I/T*-<1«2; «a pp. (1*7>, aarcb) 

loaistics aadals for tba trsasportatloi of 
lo* - l *»* l vast* sad wpaat faal a*»a aaa* 
d***la>pad at OMl ia caoporatioa aitk taa 
Offic* of laat* IsoUtlca. Tka lov-tasal 
•ast* aodal aaalaatas ott laal trasssortatioa 
policias for sfcipplaa aasta diractly froa tka 
sosrcoa to a f laa l dssttsatloa iltkoat 
i*t*ra*4iata stops. Tba Spaat Psal isaistles 
Bodal anlaatas op'.aal tr'.ssfortatloa 
poUcia* for sbipplsa aaraaroeassad spaat 
faal fro* asclaax psavr plasta (t> 
iadlractly, to aa Isay-Pros-Mactor (tPt) 
storao* fac i l i ty , altb sabaaaMat 
traaaablpaoat to a raposltory, or |2) 
••Iractly to a raposltory. Tfc* aodals parsit 
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J e t - r a i a a t i o a • € s h i p p i e s c k e d e l e s , c o s t s , 
t r - a s p o r t a t i o n . M 4 t i , a i a i e e l t r a n s p o r t a t i o n 
e^**?***** a i s l e a ! personne l e x p o s e r e , 
c p ' i e e l c o v t r s , e t c . , a l l e » i a o . r e p o s i t o r i e s 
t o b a l a a c e work l o a d s , e ' t l e a t e seres-
c a p a c i t y r e p a i r s w e a t s , sad e s t i e a t e p r o j e c t e d 
s t i p p l e ? c a s t f l e e * . * , t h a p r o g r e s s a r o 
t a i l o r e d t o a t i l i x e i a f o c e a t i o a os, t e e type* 
of w a s t e s b e t a ? r e c e i v e d * l o e a t i o * o f 
r e p o s i t o r i e s and waste e e e e r a t i a o f a c i l i t i e s , 
s h i p p i s ? d i s t a n c e s , t i n e rei jaired f o e a o ivca 
S B i p s e e t . a v a i l a b i l i t y o f e o s i p a e a t , 
a b a v e - e z o e a d stocae/e c a p e t i l i k i e s and 
l o c a t i o a s , p r c ] « c t e d waste throsa .n-pet r a t e s . 
++c„ wh i l e e a c h ao**el M I d e s i e n e d t o 

a a l a t * a p a r t i c s l a r w a s t e eoveewnt , e i t h e r 
aodel C M U be nsed t o o p t i e i x e t h e s a i p o e n t 
o f t a f c o n e o d i t y which wocid be sh ipped 
• i * i i a *.»• c o a s t ra ta t s o e t l i s e d . l a a d d i t i o n 
t o ta«- i« a o f t e l s , a l a c i e s t Semctor Data Sax* 
d e s c r i b i n g a l l « - S . n a c l e a r poser p l e a t s 
o p e r e t t a ? , e n d e t c o a s t x a c t i o a v oc oa order a s 
->t Satefe T, 1*77 has bees d e v e l o p e d , toge ther 
with « spent F«<1 Sbipnent ProScan t o p r e d i c t 
vnsae i s p e s t fa* I s a i p a e a t s f r o s U .S . 
c - a c t o r s . Math) (IKS) 

• IS7ES, LOB-IEVEL; P7TLS; T»WSPOtTlTIOW; 
BC3ELS; S i S l f 510aaCE; f l S T * DISPOSIt; a iSIE 
BIHOESMT: COST Sf l lFIT a l U T S I S ; »»STE fTLTSE; 
SPEwT FSEtS; "02EIS, HlTEESaTtClt 

S i s l y a n o v s k i i , 3 . 1 . , *nd 1 . 1 . ".aaio. 

* i?*r i*Bce ie ' h e c r o a s i x a t i a i of S a n i t a r y 
S a l i - i a c t r i c C o a n o l at the z**i« of Traaspot t i . :? 
'.slid M l t T a e t x v e « « s t * n , 

z**i/*r-+€>22; » p p . ; ^ i ? i * n * i S * n i t * r i y « 
K: **.-T». f l * 7 t | 

a o r h o i s foe e o n i f o c i n g t h * . . r aroend the 
r r a n r . p c r t a t i c - v*atcl«? an<! sa»ar s t a p l e s ar* 
?r*»fl*!»te4. S i ? b - c a p * r i t y a s p i r a t i o n n n i t s 
4 t » i s * d to t%k>4 s e a p i e s cf >.he a i r i n the 
f*fc ic l» ca t tAS dar ip? t r a r s p o r t a t i o n of 
radwaste as v e i l «s load I f } aad u n l o a d i n g , at 
v « r i ? * s d i s t a n c e s fcoa t h * loaded oc e s p t y 
v h i c l e , an-1 a t the acnent th* dast c !oad i s 
t o r e * * Yj th<? aov in? t r e e * . A s p e c i a l ievi .ee 
• a s 1*s»?n*d t o t a t * s a e a t sanp&es with a 
c o n s t a n t intern ef 1 *•}/*? ca Th# 
ift f-iraat ten o b t a i n e d fcoa th* a s e of t o e s * 
• e t h y l s «ade i t p o ^ s i t l e to i d e n t i f y ?»«* cot« 
of M l i d was te s in th#» spread o f r a d i o a c t i v e 
s u b s t a n c e s beyond the c o n f i n e s of e n t e r p r i s e s 
«nd >*ri .«l s i t e i a s v e i l as e v a l u a t e th< 
hea l th « p i r a d i a t i o n s i t e a t i o n in v a s t e 
r c a a t ^ c c t a t i o n . ( i W j 

aTWSMElE; COffTaBlltTXOI; PIKUI STVDt*^: 
W B I T O i m ; T»*ISVQtTaTT3«; laXalft a U L T S I S ; 
*aSTES r H0IOACTZV*; IKTftlBKfTS; COOZVUIT: 
TCTB00S 

<564> 
B e s s , S - , aad f . C - Beckaaa, Saed ia L a b o r a t o r i e s , 
a lbaqawrqa*. I S . 

F i r e P r o t e c t i o o Oat ice for LBPME Speat PaeX 
A i p p i a j f C a s k s . 

S*»D-77-0T23; 18 pp»(t«^T, aa*«s%> 

T a i s repor t d e s c r i b e s * a e a n a l y s i s and 
e z p e r i s e a t a l arvaiaatiaa o f a d e v i c e to 
prov ide f i r e p r o t a c t i o n f o r a s a i p p i a a c a s k 
a s e d t o t r a a s p o r t l i q u i d a e t a l fas*, b r e e d e r 
r e a c t o t fLa7BS| f a e l r o d s . Taecaai. a a a l f s e s 
o f v a r i o a s f i r e p r o t e c t i o n scmeaas were 
co&dacted by eeaas of t h e f i a i t e d i f f a r e a c e 
cod*« Cl«Dft. The c h o i c e of a a t e r i a l s fox t a e 
cask body WMX d e t e r a i a a d t a b e l a s s i a p o r t a a t 
t a a a the d i e e a s i o a s aad aaaver of e o o l i a f 
f i s s a t t a c h e d t o t h e c a s k . OC s e v e r a l 
p r o t e c t i o n a e t e o d s c o n s i d e r e d , 
r a d i c t i o a / c o a v e c t i o a s h i e l d s b e t v e e n the 
c o o l i a q f i a s looked t o s t a t t r a c t i v e : t a e s e 
were t e s t e d o a a o e s r t v r - s c a l e ertsk a o d e l . 
The s h i e l d s coo s i s t e d o f b i a e t a l l i c beads 
v a i c b expaadad whea h e a t e d , b l o c k i n g the 
f i r e , aad r e t r a c t e d shec c o o l e d . T h i s 
a a t o a a t i c r e v e r s i b i l i t y woald a l low t h e f i n s 
t o d i s s i p a t e i n t e r n a l l y g«aera ted h e a t of a 
f a l l - s i x * cask once the f i r * was o a t . T e s t s 
showed t h a t , even i s as a s y i a e t r i c f i r e 
e x p o s v r e , the b a f t s expanded t o p r o v H e 
p r o t e c t i o n to t h e c a s k . The d i r e c t l y exposed 
s a r f a c e of t h e cask moi'l, p r o t e c t e d t h i s 
way, reached a t eap*rat a r e of only t 9 0 
d e c r e e s C coapare-1 * t t h ?9S Ja^raes C in t h e 
a a ( r o t e c t e - t s t a t e , *b«Ti s a b l * c t e 4 t o a ba tane 
f l a s e for 0 . ^ h at « ' i i s tance of IS c c . 
Greater r e l a t i v e e f f e c t i v e a e s s c i a i d be 
e x p e c t e d in. an e t« j« ; f in^ f i r e m v h i c a the 
^ands would expand *oc*> s y a a e t c t c a l l y . ( * a t b | 

T»aperatare 

CkJKS; rm p.kZhitS; s*rpTT; M E L » O D S ; coHparse 
-T»S; ?ZKTOB5 r LlOUrrj « i i L P»5T 9»»EDE»; 

..-.klSPOKTITTOS; ACCIDENTS; T«!ESfllL PI0PCTTIE5; 
iEIT s»5ISr»BCS; Hfat ETC«|1I<;E; S03»T.S; THEEShl 
» t ? i » 5 I 0 l ; THEOBPTIC*: STTICIES; LIBORHTOST 
STHCISS; T!flPEMtn#E 
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I i r o n , «"-£_, T .c . ;« inb>, a a i ».«. Kcb:sk, "** 
= .*•»* ~«etic3al Laboratory, Zm\ i i ? i » , T S . 

Cersets for High Level vast* raQtainsect . 

CCsF-7MI2 t ; S c i e n t i f i c "asis for loclear «est* 
•asegevent. Science Tnderlyiag sadioactiv* Vast* 
• •»%g**ent . S o l . t . s . J . acCacta? f ? 4 . 1 , e t « l - -
?_oc**diaos of a Symposia a, "ostoe, T i , scv*«t*r 
** -3ec*sber 1 , »•/*€. Plenea *ress, *ev f o r k . I T , 
(pp. W 1 - l * 5 | # ^63 ep.ll*">») 

Sesalts cf a stndy on ceraet «s a aetfcod of 
r is ing t ig fe - leve l vast* a t * reported- This 
wast* foes consists of « coatiasoes 
i ron -n icke l base se ta l n e t r i i containing 
snai l pact ic 1*5 of f i s s i o t prodact ovi-Ir*;. 
Coprecipitat ioa of vast* and spec i f i c 
addi t ives f roa a » i l t * t area sol at ion 
prod aces t b i s vast* fora , vaich provides «a 
i n t i a a t e , boa oge noes s i t t c r e of a l l 
coaposeats calcined to t h e i r respect ive 
o i i d t * . l e t a l species secfc as iros «t4 
=*ck* l caa be then redncec to a * t a l f roe 
-heir e l i d e s , aed tb« cx ide-seta l a l s ta re 
leads i t s e l f to *•* den s i f l e d . Decsi f icat ioa 
is accosplisfced by hot praising or eatreding 
• i t * a t i n d e r , and then s i n t e r i n g . Several 
advantages r e s s l t f roa t h i s aetaod: tfcereel 
conduct iv i t i es im the rang* of 0_?>2 tc 9 .3 * 
^ralArn s*c degree C aed vast* loading levels 
«p to **5 i>tX vast* a n 1 IS * t * . coatssiaated 
• e t i l s as * only 23 a t * aotcoataaia«t*d 
add i t i ves . One t o t *43« cr-opecti** s«ch 
b i g j * r stcrage volas* ted a c t i o * * ate 
possible . P r e l i a i a a r y leach, teste indicate 
the cecaeats possess good resistance. fS3*| 

Theraal Caadoct .v i ty 

fIS0S«5: C t l S i r i C l T I O * ; F-SOFSflUTlO*; PTSSI9* 
tfOCOCTS; flXfcTTOp: I S O l ; SlCXEl; aLLOTS; 
FfKCIPr?»TI9», O ISZCtL ; TH = *"»L P IOPfMI tS ; 
K i s s e aecncr ro i : BAST* Tivsif fe*?; Hr ra is ; 
C » * E T ; iriCBTVQ: BaSTES, HIOT-LSTSt; 3ETBOOS; 
UfCSaMfT STOOItS 

<V»0> 
Alevaaiar, 9 . H . . D,R_ Satcheldec, J - » . doty , ani 
! . :_ Levis, He and f a c i l i t y , Pissisbnrg, OH. 

fol«a«» Redsctio*. System fo r • o l id and Li l a i d 
Ttansiraaic l a s t * froa the Vacleac Fsel Cyt.le: 
J4no*ryaarcb 1 9TB, 

• [B-2SI7; 16 pp. (1979, nay *> 

: h * l a tocatory -aca le Cfc lco* ioc ioer^tot at 
r:.« loan* F a c i l i t y b*q*n cpecatlon in Jasaacy 
f > T 9 to stady the e f f e c t s of baraief waste 
conttainafed vi th radionacl ides other than Pi 
234, p r i a a r i l y f ission prrdocts. The f i r s t 
t»o BOBths of o(ec«t ioa c«f««l«d se *« ta l 
aceas fo t iaproreeent , Eyperiaeats aere 
conlocted on prassei* ash/cesent aad 
slad^e/ceaeat p a l l e t s t o «?al«ate t h e i r 
potent ia l e f fect iveness fcr T?9 aaste 
i s s ^ b i l l z a t i o n . Testa of eoapressi* * 
a tcensth , •eebaa ica l t t a b i l i t y , density 
a f fec ts of vet versss dry c a r i n a , an4 other 
pbpsicsl aad caesical aspects of the 
BSB/c*B*Bt a a t c i i vers cat r ied oat . 
Leachabi l i t f and cospressise strengths of 
ciresssc i ladge/ceaest r a t t i c e s vere also 
stJ «d. Haste redaction e f f tc lencT of 
ash/ceeent o « I I * t i x e » f o n aas appcosisately 
•<T la aeight fedactioft and 1*% in «ol«se 
redact ion , i v e r a i * cosprassive strenoths 
ranged f ros as lo« %a 2MC psi for dry cared 
<0« and "Of ash l a t t i c e s to as bi^h as *3&Q 

psi far • -? est.- ' *ZCX .-•ictlan'; *» c e s e i t . 
s * t c«r«H p e l l e t s «:o=stste«tl» *¥hibit«"5 
*5t»at*c cosExessi** stxen^tH. ">»itsity ->f 
p«-I l*ts increase * MS ash eoeteat d»Tr»a*« i . 
densi t ies faa^in? f r o * 9? to s i t ->* rhe a t 
ash >:tf**at a a t r i t . Leech r a t e fot « 23V 
s l » i 9 « a iv ta re vas T.S? t t^(K-6» ?'s»j c s / h r ; 
for t?% s l a i ? * the r a t * vas * . " « I T0c?-*l 
9/s«j ca /hc. E l e s * . t a l coaposttiaas and 
p a r t i c l e sizws of ash t ypes v vater/ceaent 
r a t i o s , as3 aechaaical w i q h t losses « « 
^ieea. { t f » l 

I**«ctia.-j 3a te ; Qe ts i t * 

ZSCIVEtxnOV; CES»!«T3; XSIFS; OSS 191; »aOIFS*ST; 
LASCH.TCET S;n3IES; ?h i t ICLt S T l f ; ?BTSXCh-
?iwp»Fri!rs; SLTOCT5; T3»»sra»»rcs; s tsre 
TPMTSEST; WhSTSS, H r : 0 * C T I * E : »*Stf,S, SCLtO; 
**STES, T3WSTJ?»*tC; T«OSIL lZ*T IO» ; IShCHIl-;; 
voL3sr Bzavrrros 

hiesaBdec, * . « . , C.L. Lev is . J . a . 9oty, and 3 . e . 
Setcaeldec, f « ' . . ; F a c i l i t y , Siasisbarg, 0!#. 

Toi«s* Sedsctioc Syxtes foe S o l i l ead LiqsiS 
Tracssraekc saste {torn • * * »»clear F*»l cyc le : 
Jaly-Septeab*r 1S"»*>. 

nLR-25J-5; 17 pp. ( f C i , foveaber »6» 

The la^^ratory cyclase iaciaerator has beea 
developed to stsdy the e f fec ts of surais? 
asstes cont* ia iD9 radioascl ides other » ^ « 
p l s t o c i i s 2 )6 . These isotopes east be 
* f f i c i e a t l y resoe^d f roa the off -gas i * 
cosbastible vaste containing f iss toa proda-ts 
i s to be i n c i a e r a t e l . Modifications t o the 
o r i g i n a l i ac iaera tor design sere aale to 
increase coehastloa e f f i c i a s c t r to isptove 
p a r t i c u l a t e and ?"iaeons po l is taa t reaoval in 
the of f -gas systea, t c redace energy 
cotLsasption, and to decrease r e f l a t i o n of 
a a t e r i a l i n the proces- sy<-t««. Farther 
cher^-s cor.teaplated " i l l pe rs i t the safe 
\ am Leg of feed s a t e r i a l spiiceJ v i th 
radioisotopes. Baring the gonrter *he a a t r i r 
for bone ch*f a ad c*ae:.t at stores vas 
i & v e s t i g e t v l . Lxaited vork vas also done on 
de te ra in i t - j the best a a t r i i fo r slsdge-cesent 
p e l l e t s . T&e nee g loeetoi l i n e for 
iSBObil iz i .nl asn produced fron inc inerat ion 
o( <10 nCi ?a 231/g waste vas cosp l * teK 
* f t * n s i v * *ork vas dose to develop an 
acceptable s ic te r ing procedsce. Alnost 240 
p e l l e t s vere sa»afactsr«1 , and saapie p e l l e t s 
vece tested for cc«st strength and t h e r t e l 
s t a b i l i t y . (Jlatk! 

T0L»Kf "FOTCTIOa; PLtlTOSSQ"; IftSTCS, 
RASXOaCriFS; ' . M l r T S ; l*CZU19HT109; BOVE C M * ; 
a»>TKS, TFIVSirffAVTC; l*B0»«TCtT STH0T8S 

Ases, t.L.t Jr , 

' i n e r a l B«actios fork at Rjafor4. 

H O - n u ; nae of In«rc«aic Exchange B a t * r i a l s 
fat f a d i o a c t i v * l a s t * TreatBe&t, O.K. Jaalaoa, 
at a l« (Eds . } , Proceedings of • Working Beat ing, 
•ashlpgton, DC, logost i ) - 1 « , 19*2. V.S. atonic 
Rti^rgy CoaatsaUB, D iv is ion of Teen a l e a l 
Information, Wfahlngton, DC, (pp. 115-140) , 234 
pp. (TTD-7«aa| .(194"*, Jaooiryl 
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<57Z> COBT. 
B a s a l t s of s t u d i e s on e i n a r a l e v i c t i o n s i a an 
e f f o r t t o r e a o v e s p e c i f i e d r a d i o i s o t o p e s from 
r e d v a s t e e ar« p r e s e a t e d . o n l y r e a c t i o a s 
i avo lved with i o a exchaage are c o a s i d e r e d . 
Used i a the s t u d i e s war* H a d e ABBOO 
( s y n t h e t i c e r i o e i t e ) , n»5C0 ( r y n t h e t l c 

c h a b a x i t e ) , norton xeo loa aad L i t d e IB300 
( s y n t h e t i c a o r d e a i t e ) . Lied* a t , aad Liada 
131 ( s y a t h e t i c f a a j a s i t e ) . The t o t a l 
exchange c a p a c i t y f o e each of t h e s e i s Liada 
a t , 3 . 9 ; 131 , 3 . 9 ; Linde IB 500, 2 . 2 ; Liade 
JB t o o , 2 . 0 ; z e c l o n , 1 . 9 ; and Liade » • 300 , 
1.6 a e g / g . For Linde 13X t b * a a s s a c t i o a 
c o e f f i c i e n t i s aboat 12. T h i s c o e f f i c i e n t i s 
def iaad a s t k e f r a c t i o n of St in t h e z e o l i t e 
ever t h e f r a c t i c a of Ba oc tbe z e o l i t e 
squared, a s a a p l e c a l c a l a t i o a of t k e a a s s 
a c t i o n c o e f f i c i e n t i s i n c l a d a d . E q e i l i b r i t t a 
c a r v e s i n d i c a t e d t b e t o t a l c a p a c i t i e s l i s t e d 
are c l o s e to t h e s e neasarcd ih the 
l a b o r a t o r y . Tbe t v o t y p e s o f p a c t i c l e 
d i f f u s i o n vera i n d i c a t e d daring k i n e t i c s 
s t a d i e s . These tao t y p e s o f d i f f u s i o n 
c o n t r o l the loading r a t e s . The npper 
U n i t i n g c a s e i s p a c t i c l e d i f f a s i o n where the 
d i f f u s i o a a t t a i n t b e p a r t i c l e i t s e l f becones 
r a t e d e t e r m i n i n g . The l o v e r U n i t i n g c a s e i s 
d i f f u s i o n a c r o s s a s o l a t i c n f i l a on t b e 
o a t s i d e of t h e p a r t i c l e . This s i t u a t i o n 
occurs in the reg ion ahere b i g i c a t i o n 
c o n c e n t r a t i o n * *re p r e s e n t . Ex>Bples a s v e i l 
as the aa t f ceaa t i c s o f the d i f f a s i o n are 
g i v e n . (EOT) 

i l a r g e nnaber of graphs and c h a r t s a r e used t o 
p r e s e a t p e r t i n e n t data and i n f o r m a t i o n . 

Ress a c t i o n C o e f f i c i e n t ; Ion Exchange Capaci ty 

S0PFTI0B; EBfaKTIlEOOGB DISTBIBOTTII; 
CIIIOPTIIOLITI; SECOATlBIBlTIOa: BOSILIBBIV* 
CCBSTIST; ICI EICBIBSE C1FICITI: L1B0RITORT 
STUDIES; RISS BIUECE; B1STE TREITREBT; 
ZfCLITtS; B1SIES, BlDIOaCTITf; S1STES, LI0OIO; 
SCLIDIFICITIOB; MCIPS0L1TIOI 

p l a n t s . l a o r d e r to e s a a r e t h a t the 
temperatmres of thw s o l i d i f e d was te s do n o t 
e x c e e d t k e p e r m i s s i b l e l e v e l s for t h e g i v e * 
m a t e r i a l , t h e d e c i s i v e d i a e a s i o a s of t a n k s 
c o n t a i n i n g u a s t e s oc t h e s p e c i f i c h e a t 
r e l e a s e o f the w a s t e s aaat be H a l t e d . Tb* 
p r e s e n t r e p o r t i l l u s t r a t e s t b e i a f l a e a c e o f 
s p e c i f i c b e a t r e l e a s e and p e r m i s s i b l e a t o r a g e 
temp*ratmres o f v i t r i f i e d a a s t e s and o f t k e 
methods u s e d t o c o o l tbe w a s t e s om t b * 
r e q u i r e * d e g r e e of c e r t a i l m e a t of t b * 
d e c i s i v e d i m e a s i o a s o f aest«-comtalmimg 
t a s k s . Tbe i n f l a a a c e o f t b e degree o f 
c o n c e n t r a t i o n o f I t g a i d e f f l a e a t i a t b e 
p r o c e s s o f a a s t e v i t r i f i c a t i o a on t b e 
e c o n o a i c s o f t b e i r s t o r a g e i a v a r i o a s t y p e s 
o f f a c i l i t i e s a l s o i s c o a s i d e c e d . The 
c a l c a l a t i o n s were t 1 * for v i t r i f i e d v a s t u s 
f r o a a r e p r o c e s s i a g p l a n t a i t b a c a p a c i t y o f 
5 t o n s o f a r a a i a a per day . r e e l e l e m e n t s 
f r o * a water-moderated w a t e r - c o o l e d power 
r e a c t o r a r e s e n t for r e t r o c e s s i m g a f t e r a 
h o l d i n g p * r i o d o f t h e order of 2 ( S * x | y e a r s . 
Tbe volmme of t b * f a c i l i t y i s d e s i g a e d t o be 
f i l l e d o v e r a per iod o f 5 y e a r s . I t i s 
a c c e p t e d t h a t t b e d e g r e e o f c o n c e n t r a t i o n o f 
l i q u i d e f f l u e n t d a r i n g ' U n i f i c a t i o n , and 
c o n s e g a e m t l y t b e s p e c i f i c beat r e l e a s e of t h e 
g l a s s - l i k e products e n t e r i n g t h e s t o r s g e 
f a c i l i t y , vary over a broad r a a g e . t b e 
v a l v e s o f t h e s p e c i f i c beat r e l e a s e o f 
s o l i d i f i e d prodacts l i e i n tbe raage 5 x 
10{E»3 | t o 10 (E*St v / c e a . The volume of t h e 
s t o r e d product v a r i e s i a imverse proport iom 
t o the s p e c i f i c heat r e l e a s e froa 9*00 cm m 
t o a i o cu m. Thi t o t a l b e a t r e l e a s e i a a 
c o m p l e t e l y f i l l e d s t o r a g e f a c i l i t y f o r 
v i t r i f i e d w a s t e s i s 20 E>. (hath) 

4ISTES, SOLID; B1STZS, HI-.B-IETEL; GLISS; BISTE 
STOSlGB; BISTES, LIQBI9; FfPROCESSIEG; POEL 
ELESEBTS: TABES; ECOiOBICS; COOLIETS; 
C0B7AIBEBS; STEELS; FILTERS; REIT EICRIEGE; 
1TDBOCEB; PheRICITtOB; SOLIOIfICITI0B; 
RIBIOICTIVE DECIT; SE»T SOURCES; VTTRIFICITIOB; 
STORAGE, IBOVEGECOBD 

<513> 
ftzaaaev*, L .G. , A.B. Kondrs t*ev , I . T . Rryekov, 
v . v . ( u l i e h e n k o , and ( . p . Bartynov, T.G, Kblopin 
l a d i s a I n s t i t u t e , Tenlngrad, USSR; « l ' - n - . l o n 
S c i e n t i f i c Research i n s t i t u t e of I n o r g a n i c 
B a t e r i a l s , Hescov, OSSR. 

t tcve -^round S torage ' a c u i t i e s for v i t r i f i e d 
R l j b l y I c t t v e B a s t a s 

BBBL-tr-189; 22 p p . ( 1 4 7 * , Ju ly 23) 

Tvo t y p e s of a t o r a g e f a c i l i t i e s for h i g h l y 
a c t i v e v i t r i f i e d wastes are era allied i t the 
present r e p o r t : t h o s e vtch a i r c o o l i n g and 
those with water c o o l i n g of the s o l i d i f i e d 
w a s t e s . Tbe r e a u l t s of t t e r m o p h y s i c a l 
c a l c u l a t i o n s are p r e s e n t e d for v i t r i f i e d 
wastes with var ious p h y s i c a l p r o p e r t i e s . The 
d e s i g n s of s t o r a g e f a c i l i t i e s for v i t r i f i e d 
wastes froa a r e p r o c e s s i n g plant and an 
aconoa ie comparison of t h t a l t e r n a t i v e * 
c o n s i d e r e d a r e p r e s e n t e d . S i a u l t a n e o a s l y 
wi th t h e d e v e l o c a e n t o f methods of 
s o l i d i f y i n g r a d i o a c t i v e l i q u i d a f f l u e n t , 
ae tbods for the r e l i a b l e and s a f e s t o r s j e and 
b u r i a l of s o l i d i f i e d wastes are b e i n g 
e l a b o r a t e d i n the s o v i e t Onion and o t h e r 
c o a n t r i e s . The problem of the heat of 
r a d i o a c t i v e decay o c c u p i e s a s p e c i a l p l a c e in 
the s e l e c t i o n of s t o r a g e c o n d i t i o n s f o r 
s o l i d i f i e d v a s t " * formed as a r e s u l t of the 
v i t r i f i c a t i o n of h i g h l y a c t i v e l i q u i d 
e f f l u e n t froa f n e l - a l e s e n t r a p r o c e e s i n g 

Bahr, » . , B. R ' i u , J . Drobcik , L. Kahl, R. B a l a , 
B. K l u g e r , P. t r a s s e , a. F i n s t e r v a l d e r , and B. 
Ruth, G e s c i l s c h a f t fur Eernforschung e o n , 
K a r l s r u h e , Geraan Federal r e p u b l i c ; G e s e l l s c h a f t 
zur B i e d e r a s f a r b e i t u n g VOB l e r n b r e n a s t o f f e n a b a , 
K a r l s r u h e , Gecaan r e d a r a l wtpubl ic ; B a k e s , SabR, 
V o l f g a n g , Seraan Federal r e p u b l i c . 

Recant Experiments on t b e Ireatmeat of Bedlam 
L e w i B a s t e s and Spent S o l v e n t e e l on F i x a t i o n 
i n t o Bitumen, 

OJ«F-7603ta; Sri/POBVUJi; IIEA-SR-207-B 1; 
Ranegeaent o f R a d i o a c t i v e Bast*s from the 
B u e l e a r Fuel C y c l e , Proceed ings of an I'.EA 
S y e p o s i u s , V ienna , A u s t r i a , Rarch 2 2 - 2 6 , 1976. 
I n t e r n a t i o n a l t t o a l c Energy Agency, V ienna , v o l . 
2 , (pp . 1 3 3 - 1 * 2 ) , * 2 * p p . (1976) 

The l a e l e a r kasearch Center a t Karlsruba ha* 
been conduct ing r a s a a r c h aad development »ork 
on a d i o a e t i v a waste v o l a s * r e d a c t i o n sad 
f i x a t i o n v i a b i t u a i g i z a t i o m s i n c e 1972. 
T e s t s of t k e r a d i a t i o n s t a b i l i t y of 
M t owl n ixed w a s t e s up t o i n t e g r a t e d d o s e s on 
t h e order ">f 10 re**) rada i n d i c a t e t k a t 
r a d i o l y t l e R2 p r o d u c t i o s i s i n l i n e a r 
p r o p o r t i o n t o the t o t a l d o s e , a v e r a g i n g 
1 . » - 0 . S ml R2/g product par IvO Read; 
r a d i a t i o n - i n d g c a d p o r o s i t y pose* no problem. 
Leaching o f products with a S am c o a t i n g o f 
pur* bitumen occurred a t a r a t e of a b o a t 3 t 
1 0 ( t - B ) g c m ( t - 2 ) d ( E - 1 ) a f t e r S r e a r s , v e r e a s 
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<si»> a w - . 
10 (E-*)-10(1-5) g ca(*.-2)d(E-1) ai'koat the 
coat iag. lab- aai p i lo t - s ca l e sock oa tk* 
dealtrat ioa of eodiea-laael easts stc-taaa aad 
evaporator, coaceatrates by reactioa eirk 
forelc acid i s dearrlbed. Since part 01 the 
sadiea-laeal eaate to ba crocesset coeld -•« 
•bo** the acceptable a c t i a i t y coacaattatica 
for sat* bit.amiaiiat.ioa., ce search i s being 
aoae oa the seperatloa of f iaeloa prodacts, 
corrosiaa protects, ead act ia i4*s froa tk« 
a*at* bj precipitat loa and adsorptioa 
• T K t s m , leaving thai naa in iag solatiea 
• i t b aa a c t i v i t y of aboat 0.01 Ci/1 sad aost 
of tbo aalable sa l t* . Melt to Sato bas 
pcodaced •ecaetaaiss t ioa factors oa tkc order 
of 10(t»2)-10(««J). tecycllaa of koroaaaa 
Bad T»F froa organic aasta so l s t i oas i s 
i i K i i n l ; aora tkaa IBS ca a of n i t i have 
bee* reprocessed batchsisa, aa* coatiaaoaa 
operatlOBS are Flaaaed. 0-MI 

Ferosity: Leacfciag lato 

r-vnt tmactio); i i T f t t i i u n o i ; LaaoaeTott 
sna i l s ; v is i ts , ISIBBBSUTI-UTCL: I?»POUTO» 
c e i c t m m : rissxea rtoovctu ICTKIDBS: 
[KcirittTioa, ci i i iciL; lasarnof ; SILTS; 
(fcoiYaainTiM rtctots; o t c m c CORPCSICS; 
y u m a a 

<575> 
•ersey, 6 . S . . m a s t i c l i c k f i a l a Baaford 
Coapaay, Cbasical Technology Laboratory, 
l icklaad, I I . 

Tixetloa of Radioactive aeate by lydcotfcsrssl 
a u c t i o n s aith Ciays. 

C01P-7*03*6; adveaces i s Caeeiatry Sat is* 153; 
aigb-Level ladioactiee l a s t * Raaag*B*at, B.». 
Caapball ( Id . ) , Frocaadiaga cf tko 167th Meting 
of the laerlcaa Chtalcal Society, Los 1*9*1**, 
CI, aprl l 1-2. 197*. Isericaa Ckoaical Society, 
•aehlagtoa, DC, Cfc. 1, (pp. *>«-125), l i t 
« . (1»7S) 

I lov-teaepratere process for coaversios of 
radioactive) sod lea s a l t vaetes into s o i l s , 
re lat ive ly iasolable , tkotsal ly s U b l s aodlsa 
a laa iaof i l i catoa i s described. Tk* reaction 
of tk* aast* i s ageaoae s e l s t i o s aitk 
postered c lay*, sack a s kaol i s , bmtaal t* . 
hal loyai te , or dickit* predscas saa l l 
crys ta l s (0.5 alcrosetars) of csacr ia i t* aad 
traps tk* rsdiosct i f* s a l t s i s * crystal 
l a t t i c e of tk* caacr ia i t* . Tk* approxiaate 
ckmical ' K H I I of tk* caacriait* prodeeed 
i s 2(**I1S10«) x s a l t , y l » , «itk 1*0.52 aad 
f-0.69 *b*a tka sstrappad aalt i s »e«03. Tk* 
i to tek ioMtty taaaltea tao solas of 1*01 for 
asck sol* of caacrinite fcraad. Reaction 
o c e a n at t*sparat*r*s as l o t as 30 degrees 
C, bat t k * n i s s lares taaperatsre *f<*ct oa 
tfc* rat*. Tk* ka l f - t i e e s for tk* raection of 
kaolia titk staadard sast« at 100, 75, aad SO 
d«gr*«s C, respect ive ly , ar* 1, 10, aad 150 
kr. Tfc* cocreepoadlag ha l f - t i e** tec tk* 
baatosit* reaetloa ar* 1, * , tad <0 kr . Tka 
caacriait* prodect kas a lev laack rat* »itk 
raises obtalaed by l*ackiag *itk d i s t i l l e d 
»«t*r i* tk* rsage of 10(1-7) to 10(K-9> a of 
saeple/sgssre ce-dey. Dlffsslo* of c«*i*a 
los froa tk* prod act i a t o t s * leackaat i s 
sloear taaa for tka eodiai lea . Tka aalt lag 
rsage of csacr ia i t* prodacts i s aboat 
«00-«200 da«t*** C. Zao l i t l c aeter i s 
reeoved at 100-300 dagraea C sad at aboat 700 
teams c tk* trsppad iaICJ aad la«03 b*«la 
to oSeospos* to «•] aad a It room orides. I 
ckaaa* in crys ta l ( tractate to aapkalia* 

o c e a n at S30-5«5 d*«r*as C. Tb* tkaraal 
ceadactiaity of caacriaita p:od*cts raaaas 
fros 0.11 to 0.(7 • t a / ( k t | (saear* f t | (dear*** 
f / f t l . Tkaa* aalaaa ar* tkoagkt to b* U«k 
•aoaak to preaaat laro* taaparatar* gradicats 
i s prodacts aad* for aasferf a tared east*. 
Tk* aeckaaical s treaat l of tk* pcodect caa b* 
iapr **d by addisg aard*a*rs aad biaders. 
Tati>^*s iaoraaaic ceaea t s . iaclediaf tortlaad 
c***Lt caa be ased t o biad tbe caacriaite 
crysta ls t o sake a stroafar pcodact. Oraaaic 
polyaers caa also be ased. Tk* eelaaea of 
the clay aad aaste so la t i ea ar* Marly 
additi**. Fired c lays appear to «i»* tb* 
saal last eolaae lacrosse . (JIT) 

SkLTS; IkSTK, •UTOkCIIO. IISTIS, IXeB-LEISL: 
ClBCllilTB; alBTOIRtS; UICIIK; 
jouoir icmoa; r i n i i : RiuoystTi: DICKITE; 
CUTS; CtaTITS: u n i l S ; t n i l U COaoactniTT; 
cisiaa; cinxciL tniTsis; i n c m c ; m n u 
Fiortnits 
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•eatea, I . l . 

aeaorptioa Stadias by the 1-5. eaolooical 
sar»*y. 

TID-7*e»; os* of Isacsaaic txcaaase la ter ia la 
for ladioact iee l a s t s Traataeat, 0 . 1 . Jaaiaoa, 
e t * 1 . (Cds.), Proceediass of a aorkiaa l e e t i a g , 
•askiaatoa, DC, kaaaat 13-M, I K 2 . V.S. ktoaic 
laergy Coaaissioa, Dieisioa of Teckaical 
I s ferss t ioa , faskiastoc , 0C. (pp. 211-222). 230 
pp. (TIB 7«**) . ( i*«3, Jaaaaryl 

•a espariaeat daaigaed to tes t tke adsorptioa 
of dissolved lo ts by a Mabel of aiaarals by 
taryiag tfc* calciaa aad aodlia coaceatratioa 
of the eolat ions aas raa. large Increases of 
tk* sodiee coacaatratisa rasalted i s a 
redsctloa of tk* eaoeats of calcia* aad 
stroatiaB adsorbed oa tk* aiaarals aitk a 
corraspoadiag redaction of tfc* d is tr ibst ioa 
coeff ic ient for s troat laa . Osiag tks 
doable-layer aad aaas action tkeor'** tao 
•gaatioas ar* derived tc e ip la ia tke Ion 
• icfcaae*. Tk* t*o egsatioos Indicate that 
tke fraction of sodiaa sataratioa depaad* oa 
tka sarfsc* ckarg* dess i ty of the s i sera l 
instead of tke cs t ioa e»ehaage capacity, 
•oa tao t i l l oa i t e aad kaa l i s i ta ear* the tao 
adaorbaats. i t sas fesad tkat aodia* kas 
oi ly a s a a l l ef fect oa tka d is tr ibt t ioa 
coeff ic ient of stroatiaa. In atteapt aas 
alao Bade to correlate distribatin* 
coeff i . -1 ' . t yalaea sitfc axekang* capacity of 
a B a t e i U l , (IDf) 

orapka i l l aa tra t lag tk* diatrifcatloa 
coeff ic ients aitk respect to ioa coaceatratiaa 
ar* pr*ssat*d. 

Oistribatioa coe f f i c i ent ; lea Ircfcaage Capacity 

IDSOmiOI; CIICIOI; CITIOI tICIIIIf CIFICTTT; 
OISTIItOTIOI COtmCIfkT; fOOITIOH; I0»S; 
UbOMtOtT ST0OXIS; fckSS lllfclCt; 
IO(TM)|ILLOKTt; riOtlFITI; STMOTIOS; CltCIOi; 
TdtOttTICH STODIfS; SOlielriClTlOI; 
nciriouTioa 
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Hblar , « .r . 
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Saraaaak t l**r Laboratory, l lk*a. 
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<?77> COST. 
B a d i o l y t i c "»as Prod a c t Ion d a r i n g Long-Ters 
S torage o f E n d e a r B a s t e s . 

ffT-iS-?6-«1: 15 pp.(19761 

7a$ e v o l s t i o a by in s i t a r a d i o l o y s i s o f 
s e a l e d s o l i d i f i e d - n a c l e s r w a s t e s d a r i n g 
l o n g - t a r s s t o r a g e , which cos Id c o n c e i v a b l y 
breach c c a t s i n n e n t , i s b e i n g s t e d i e d a t 
Savannah River l a b o r a t o r y . Candidate was te 
tons, i n c l s d i n g c e s e s t c o n t a i n i n g s i s t i l t e d 
f i s s i o n crodact s l e d g e s , v e t s i c w l i t e 
c o n t a i n i n g o c e a n i c l t g a i d * , and c e l l n l o s i c s 
c o a t a a i n a t e d with a l p h a - e s i t t i s g t r a n s a n a l * ? 
i s o t o p e s , hava been i r r a d i a t e d s i t s Co 60 
9assa and Cs 2** alpha r a d i a t i o n , f o r c e n e n t 
waste f o r s s exposed t o g a s s a r a d i o l o y s i s , an 
e g s i l i b r i a a E2 p e e s s e r e was reached t h a t was 
dose r a t e dependent . E x t r a p o l a t i o n t c t o e 
c a l c u l a t e d d o s e ca*:« Cor act s a l v a s t * 
i n d i c a t e s t h e . for i r r a d i a t i o n t i a e s ot a few 
annexed y e a r s , d a t i n g which r a d i o l y s i s i s dne 
p r i n a r i l y t o decay of Sr ?0 asd Cs 137 , B2 
e q u i l i b r i a * p r e s s o r * w i l l be 8 - 2 8 p s i . f o r 
alpha r a d i o l y s i s , e g a i l i b t i s s was n o t 
reached , with o r g a n i c w a s t e s ( n - o c t a n e OR 
v e r a i c w l i t e ) , R2 and t r a c e s of C02 and CHS 
• e r e prodsced , an4 02 was c o n s n n e i w i t h both 
r a d i a t i o n s . The r a t i o s o f B2/C02/CHB was 
nomina l ly 1 . 0 / 0 . 0 3 / 0 . 0 1 . Only energy 
absorbed by t h e o r g a a i c s a t e r i a i v i s 
e f f e c t i v e in ( .redscing H2. at low dose r a t e s 
with both r a d i a t i o n s G(B2) was n .^ «nd 4 ( -4?) 
*as 5 . 0 . H2 p r e s s o r e d i d not a t t a i n 
e g o i i i b r i s a up t o 200 p s i , t h e h i g h e s t 
p r e s s n r e t e s t e d . This i s ( l i e s t h a t i n s e a l e d 
c o n t a i n e r s of t h i s was te t y p e , r e r y h igh 82 
p r e s s a r e s cowid be a t t a i n e d . The e x t e n t o f 
t h i s p r e s s a r i z a t i o n i s c a l c s l a t e d t o be a t 
l e a s t 200 psi dar ing Iong-t**rn s t o r a g e , f o r 
c e l l s l o s i c a s t e c i a l , H2» C02, and CO were 
prodaced in the r a t i o 1 . 0 / 0 . 7 / 0 , 3 , and 02 was 
c o n s o a e d . Kith a lpha r a d i o l y s i s , G(gas) e a s 
l o s e i epen- ient ; s e a s a r e d t a l a e s ranged f r o s 
2 . 2 to 0 . 6 a s the dose i n c r e a s e d . The aaoant 
of 12 produced in a waste c o n t a i n e r i s 
c u r r e n t l y being he ld to a s i n i s n s by H a l t i n g 
the aioDBt of r a d i o a c t i v i t y s t o r e d in t h a t 
c o n t a i n e r . H2 g e n e r a t i o n can be e l i m i n a t e d 
c o s p l e t e l y by s t o r i n g t h e waste in the 
absence o f water or o r g a n i c a a t e r i a l ; the 
s e t hod be ing e v a l u a t e d i s t o c a l c i n e the 
f i s s i o n product s l u d g e s and i n c o r p o r a t e t h e a 
in g l a s s . For o r g a n i c w a s t e , a s e t hod b e i n g 
e v a l a a t e d i s t o i n c i n e r a t e the a a t e r i a l sad 
i n c o r p o r a t e t h e ash in g l a s s . (Aatb) (LftR) 

BADIOLTSIS; BASTES, SOLID; BASTES, RAOIOACriTB; 
c f B c v r s ; SLODCBS; fCRmcnLiTf; ORGMXC 
CCnfOtmOS; BASTES, LTOOID; TRABSORIBIC5; ALPHA 
PARTICLES; RADIATIOB. SAHHA; GASES; PRESSURE 
E f f e c t s ; "TORVifB; CALCtRATICB; flT3Tflcl .TT.0s; 
I|CIBfi»ATIOB; ASHES; LABORhTCPT ST0DIES; PI55I0B 
PRODUCTS 

P l a n e , D , E . , and B.B, H e r a l d , Honnd r a e i l i t y , 
R i a s i s b a r g , OH, 

Reaoval of P l o t o n i o s f r o s Righ-Levs l C a u s t i c 
Bas te s o l u t i o n s Using Bone Cfcar - P i l o t S t a d y . 

RtR-251»*, 10 pp. (1*78 , October 2) 

P i l o t s t u d i e s have been c c s p l e t e d u s i n g 2ir> 
a i c r o - s e t e r bone char a s an absorbent f o r the 
r e a o v a l of p l o t o n i o s f roa Hosnd f a c i l i t y 
c a u s t i c a a s t e s o l u t i o n s . Bone char i s the 
c o e s e r c i a l nana for a n a t u r a l ptrodact ead<i 
f r o s i r s n o U t e d c a t t l e bore and i s a fora o f 

c n l c i e a h y d r o r y e p s t i t e ( C a l 0 ( P O « | 6 ( 0 U 2 ) . 
The waste s o l a t i o n s e s a a a t e p r i m a r i l y free; 
t h e t h r e e f o l l o w i n g s o o r c e s : ( 1 | a * I BaOB 
c o r r o s i v e vapor sc twbber s o l e t i o n f r o s t h e 
c o r r o s i v e wapor s y s t e * c o n s t i t a t i s g abont 901 
o f t h e v o l a s * ; (2) f i l t r a t e s f r o s t h e BRaoE 
p r e c i p i t a t i o n o f p l a t o n i a s c o s s t i t s t i s g s b o s t 
8 1 o f the wo lane , and 13) s e r a b b e r s o l a t i o n s 
f o r o f f - g a s e s f r o s as i n c i n e r a t o r , a sa L y r i c a l 
s o l s t l o s s , and o t h e r a l a c e l l a s e o n s c a s s t i c 
s o l e g i o n s , c o n s t i t u t i n g a boat 2f of the t o t a l 
v o l e s * . These sow t e e s g e s e r a t e d a bo a t 1»00 
g a l l o n s of c a s s t i c w a s t e d s r i e g t h e c a l s s d a r 
year 1977. Th» w a s t * s t r e s s was 
c h a r a c t e r i z e d by r a d i o a c t i v i t y l e v e l s i a t h e 
range of 0 . 5 to 1 . 3 s g of p U t o n l a o / l i t e r 
( s a z i s a s n e a r 8 e g / l i t e r } , a pa o f 8 t o 1 3 , 
and a. a o d e c e t a a s o n s t o f s e speaden s o l i n s . 
Daring the e i p v r i s e n t , the was te s o 1 s t l o o s 
s e r e a d j s s t e d t o an a p p r o c i s a t e p i o f 8 
b e f o r e they s e r e pas sed throngh t h e c o l s s n s 
o f bone c h a r . O v e r a l l d e c o a t a s i a s t i o e 
f a c t o r s o f abf* t 5 x 10 (K*91 s e r e obtained; in 
t h e s t s d y and *. t e n t a t i v e d e s i g n o f a c a s s t i c 
w a s t e t r e a t s e n t s v s t e s s t i l i s i s g c a r t r i d g e 
f i l t e r s and bone char c o l s s n s was s a d e . T h i s 
proposed s y s l e a h a s e c c a o w i c a d v a n t a g e s o v e r 
t h e c u r r e n t d i s p o s a l a e t h o d s and i t o f f e r s a 
10:1 r e d a c t i o n i n t h e v c l s a e o f s o l i d waste 
t h a t must b e b a r i e d . <JHT) 

PL0T0B10R; ABS3BPTI0B; BOBf CtAl; L1BO2AT0BT 
STODIES: TOLOBS BEDOCTXOB; BASTE TSEATREf?; pfl; 
BASTES, SIMOlCTXTt; DSCOBThBI.HTIOI; COST 
SEBEPTT BBALTSIS 

<5"^9> 
B l o s e k e , J . O , , and 9 . 0 . Botd , Oak i i d g e B a t i o a n l 
l a b o r a t o r y . Oak f i d g e , TI. 

3 i g h - L e v e l Bas te "ana9eaent Research and 
Development Prograa a t Oat Ridge n a t i o n a l 
Laboratory-

COBf-7«03a6; Advances in c b e a i 4 t r y S e r i e s 153; 
H i g h - l e v e l R a d i o a c t i v e B a s t e S a a a g e n e n t , B . R . 
Caspbe l l (Ed,J, Proc*?*dicgs of the 167th ( t e s t i n g 
of t h « Aeer ican C has t e a l s o c i e t y , Los I n ^ ^ l e s , 
CA, Apr i l 1-2 , 197«. A s e r i c s n Ch as l e a l S o c i e t y , 
Washington, DC, c h . 6 , ( p p . 8 S - ° 2 ) , 166 pp. (19761 

P r o j e c t i o n s o f w a s t e s t c be g e n e r a t e d taroogh 
t h e year 2000 p r e s e n t a p r o b l e a of i s p r e s s i v s 
s i i e and c o s p l e i l t y . Tt i s e s t i s a t e d tha t 
t h e a e t r i c t o n s of s p e n t f s e l s t o be 
r e p r o c e s s e d a a a a a l l y w i l l i n c r e a s e f r o s 1*00 
i n 194-0 to 22 ,000 i n t h e year 2000. 
Generat ion e f c o n c e n t r a t e d h i g h - l e v e l l i q u i d 
w a s t e w i l l i n c r e a s e f r o a 170*000 g a l / y e a r t o 
2 . 2 B i l l i o n g a l / y e a r in 2 0 0 0 . I t i s n s s a s e d 
t h a t t h e s c t i n i d e e l e a e n t s in the w a s t e 
c o n s i s t of 3 , 5 1 of the nraaina and p l s t o n l s a 
o r i g i n a l l y i n the spent f o e l a p i s s a l l o ther 
heavy e l a a e n t s foraed by t e n n s n n t a t i o n of t h e 
a m n i o s and p l a t o n i a n i n t h e r e a c t o r s . 
i n v e s t i g a t i o n s of t h e t e c h n i c a l f e a s i b i l i t y 
o f r e s o v i n g a c t i n i d s e l e a e n t s fron was te s ' o 
render the r e s i d s n l s sore aanagea'j le i n t e r e s 
ot haxardn and s t o r a g e r e g s i r e s e n t s i n d i c a t e 
t h a t they can be reaoved f r o s wastes by the 
s i n i s a l l y d e s i r e d f a c t o r s o f ! 0 ( t * 2 j t o 
t 0 ( E * a j . B a t u m i s a l t for s a t i o n s are 
b e l i e v e d t o o f f e r t h e b e s t p r o s p e c t s f o r 
d i s p o s a l o f h i g h - l e v e l w a s t e s , a l t h o u g h o t h e r 
g e o l o g i c f o r m a t i o n s , s s e h a s s h a l e s , g r t n i t e , 
and i l s e s t o n e are a l s o t a i s g s t a d i e d . 
(Aoth) P"T) 

WASTES, BHDXOACTIfE; VASTE5, HiaR-LEVEL; BA5TCS, 
LIQUID; FHIL ElCRtBTS; 1CT1BXDES; PREDICTIONS; 
BASTE STORAGE; SALT DEPOSITS; SRALES; 
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<57«> CO»t. 
StDIBEBTaBT tOCES; IC1S305 ICCKS; SSIZTTrS: 
IIEESTOBES: BhrTE n i m S E I T ; PMTITIOBTBG; 
STOE1CE. CEOtOCIc 

<5t0> 
E « « , I . f . , and » . » . l o s s , B a t t e U e - P a c i f i c 
Borthvest Laroratocies, s i cb lae l , • ! . 

Carreat nigh-Lewi l u t e Sol idif icat ion 
Ttchaology. 

BIBl-Sa-5972; C0ir-7t103i; Energy, Proceedings 
of the Third anneal OTS-BEC Conference, Holla. 
BC. October 12-1*. 147«. C4 r - ' - C ' 7 ' ) 

sany nations arc preparing plans and 
processes for so l id i f i ca t ion and disposal o( 
high-level e a s t e . Cexxently aal l developed 
processes tea described aad disewssed: 
f la idlzed bed ca lc inat ion, vith aad e i thoet 
• i t r i f i c a t i o a ; spray calc iaat ioa vith ia-caa 
Belt ing: coatiaaoas ceraaic aeLtac: and the 
French, Gereaa, aad British v i t r i f i ca t ion 
processes. The flaidizad bed calciaar 
coavects l i g s id eeste to a airfare of povdery 
s o l i d s aad grannies i s tha s i t* range of 
0.05-0.5 BB, s i tb calcine density ftoa 
2 .0 -2 .* ayes c s , end tka speci f ic volaee 
nO/STB. This process i s reasonably f l e x i b l e 
as to types of aaste i t can calc ine. a 
collapsed bed i s coasidered by nary t o be tha 
eexieaa credible accident, which can resa l t 
i s a BclteB core satroeaded by siatered 
c a l c i n e . Bovevcr, the condition i s 
preveatable and correctable, shea the 
calc ine prodscad i s transferred direct ly lata 
a post-treataeot step sack as v i t r i f i c a t i o n , 
noacoBventional calciner operating technigaes 
can be ased. one sacb techaicae i s teraed 
the contivsoas inert bed process, sherein 
operabil ity i s s iap l i f i ed becasse bed 
part ic le s i z e contrsl i s not teqsired; * l so a 
loa inventory of fissior. crodacts can b* 
saintalaed. The calclaer has been 
saccessfal ly cospled t o ie-can or continaoas 
ceraaic aalters to prodacc borosi l icate 
g lass . The spray ca lc ine ! coeplcd to the 
in-caa Belter i s tha sa in l ine process at 
Bat te l l e . This systae hat proven siaple and 
re l iab le (or v i t r i f i ca t ion of a aide variety 
of nucleit t e s t e s , eves t l o se in which over 
90% of the cat ions are aodlaa. Llgsid u i t c 
i s sprayed into a hot, 70C degree c chaaber 
vhera i t i s calcined and the calcine dropped 
direct ly into the in-can raiting canister . 
The fine (ar t i c l e s (sesn disaster 10 as) 
react rapidly vita the glass forsers in the 
s e l t e r . In 1973, Battel le began developing a 
1onle-neated, ceraaic-lincd Belter, shich 
typical ly e i h l b l t * lo* of(-gaa e f f l e a n t s , 
high capacity, long l i f e , aad high glass 
qnal l ty . It i s s lsply a caraaic-lined, 
g l a s s - f i l l e d cavity i s which e l ec t r i c energy 
i s dissipated in the so l t tn glass betvaen 
isaersed electrodea. > pet v i tr i f icat ion 
process tersed HVFI, and another 
v i t r i f i c a t i o n process incorporating a rotary 
kiln ce'.eiaer and continaeas M t a l l i e s e l t e r 
vera developed in Prance. One rotary kiln 
unit can calcine 30 to ao l/hr of 
concentrated liquid high-level vasta; tans 2 
or 3 units coal4 handle tha aastes generated 
by a 5 ton/day naclaar fa«l reprocessing 
plant. In Oaraany, the v i tr i f i cat ion process 
teraed »«»» i s the farthest advanced of the 
processes being developed there. The process 
involves 3 s teps: l lgald vast* deaitrat lon, 
apray calcination, and salting to forn a 
glass c s s t ing . In alternative glass 
packaging teehnlgoe called tut It i s a lso 

being developed, wherein Heard waste, 
converted tJ saal l g las f graaales aooat 3 aa 
in dieaater, i s incorporated ia a aetal 
sa tr ix . a British process aaaed rMGal haj 
bean tested vith waste canisters IS ca diaa 
cy 1.S a long. In another process, SaBVEST, 
i l ee id aaste aad g lass Corner are fed 
direct ly in to a heated canister ehere drying, 
calcination and o t l t i a g occar at 1P)0 to 105C 
degree C. It i s est iaated that 3 ?ar«l le l 1C 
ca diaaeter ae l ters coeld v i t r i f y ta* vaste 
froa a 5 ton/day fael reprocessing plant. 
s i a i l a r pr >cesses are being developed in the 
O.s. The sa}or eapaasis of aost processes 
has been in a v i t r i f i e d fore becasse of i t s 
high degree of nondlspersibi l l ty and safety . 
(CM) 

Baste Volaae; Density 

CiLCIsaTIOX; rOEL EEPlOCESSIfC; SsSTE TBBaTSSBT: 
•hSTES, LIQUID; BnSTES. B t a - I E I E L : 
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<5*1> 
Saceakov, e.B. ».«. (honikevlch. 

Feasibi l i ty st-jdy of Oadergrosnd storage of 
Bitsaen Block. Containing Sadioactive Bastes. 

HS-16»-'>»; 7 p p . : cigiene i sanitariya 
3"(9):55-57. i i g ? j , Septeaber) 

The degree o.' danger froe storage of bitasen 
blacks haded in so . I « i th a high aater table 
i s evaluated, i . the are* of in teres t , the 
formations are the resa l t of sarine, 
lake-gl4cier , and glacier sand deposit ion. 
The s o i l and vegetation layer i s ap to 0.2 a 
and the layer below i s a aarine aedias 
granalac sand 0.7 to 2.6 n thick, under the 
sand layer arc clays at the 3.2 to a. 6 a 
l eve l . Groand vater sas foend to occar fr^n 
0 . 2 to 5 n in depth, o f the tncee bitasen 
t l o c u s , blocks Tend 2 sere placitd in the 
satsrated zone and blocks 3 the aerated zone. 
Tha blocks are 2% to 10 l i t e r s ia volaae aad 
contained the fol loalng a c t i v i t i e s ia Ci/kg: 
beta 5 t lO(E-S). Sr '»0 2 J 10 (!»S), Cs 137 2 
X 10IE-6) for the f i r s t block; and beta » X 
IOff-5), Sr 40 3 X fO(E-S), CS 137 « X 
lO(f-fi) for blocfcs 2 and 3. On the las t t«o 
blocks a 2 to a BB layer of pare bltaaeB sas 
pat on the os t s ide . After s i s eonths of 
burial , tha concentratlcn of Sr 40 and Cs 137 
did not exceed the average annaal allowable 
concentration establ ishel for drlsfcing vater. 
The hlqheat coneentiatiens cane froa block 
1, which did not have tha bltseen coating. 
Calculations ware done to e s t iaa te tr*vel 
t iaa of the Isotopes, for Sr 90 i t soald 
take 280 years to travel 1 ka and Cs 137 
voald taka "00 yeact. Caring th» travel 
t i a a s , Ca 137 soeld decay by a factor of l . t 
X 10(E»7) and Sr 90 by a factor of 10(E*3). 
Osing the inf i l trat ion rate of 170 as/year an 
e s t iaa te of cofttasiaatlca of gtosad water an" 
di la t ion was Bade. It was fosnd that the 
granular sand voald a l l c a <;oatasinstion to 
leak and Sr 90 would be decreased by t factor 
of 22. 'roe these experisents the 
researchers feel that barlal of treated 
bltnaen blocks i s acceptable. (BOf) 

\ t e s t of the leaching rates of bitasen storod 
toloa the eater table. 

Depth to Vat>r Table; stra tigraphic Unit 
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s r 90 ; Cs »•> 

• r r i m n s : s n t i i ; c o R i n u n : c o i r u i n r i o c 
t l l K I K U l t l ; Ht lB STPBIES; PISSIOB PPOBOCTS: 
CECLOCT: SIC««B niTEt; n r t L i i i T i o a : I U C I I K : 
s n n m s ; s o n s ; BISTE S T O I K E ; P I S T E S , LIQBTD: 
(ISTES, SOLID 

<5»2> 
C a a p b e l l . > 
l a c o r p o r a t e d . 

B. ( E d . | . Exxon Pac lear Coepaav, 

Ji<)k-L*v*l l a d i o a c t i v * B e s t * lanaqeaent . 

CCPP-7B0SBS; M l u n s i s Ck' s i s t r T S e r i a * 1S3: 
f t o c * « 4 i a a s o f t k * W t k l u t i n g o f t k e t K r t c t l 
C k e a i c a l S c c i a t v , t o * I n q e . e l . CI, I p r i l 1 -2 , 
197*. i H i l u i c n e a i c a l S o c i a t v , a a s k i a o t o e , 
CC, 1«« p p . ( 1 9 7 t | 

Tk* book c o t t t a i a s 12 c h a p t e r s , aack o f v k l c b 
kas b**n a b s t r a c t e d s * p a r * t * l v . t k a x * 
cfcaatars r a s a * fcoa t k * I t o a i c Sa«rqy 
C o a a l s s i e a ' s p k i l o s o p k p c c a c e r a i a p k i « k - l * v * l 
r a d i o a c t i v e v a s t * s a a a o e a e a t aad d e s c r i p t i o n s 
o f a aaakcr o t 1EC s u p p o r t e d p r o a r a s s t o 
e o a a c r e i a l a a a t a p r o c e s s i n g f a c i l l t i o * and a 
r a v i a * of k l 9 k - I e v e l r a d l c a c t i v e M a t e 
eanaoasent l » Eatopa . (JET) 

HSTE •IPICtaZPT: BISTE PlOCfSSIWS; PISTES, 
IICB-LCTEI; MSTES, I I B I 0 I C T I 7 I ; 1EPIEPS; 
UBCIITOPT SIOBIES; FIELD STODIES; PISTES, 
SCLIB; SOHBIPICITIOB; PISTE STOtlSE; PISTES, 
IICOJD: PH1TTOB; CUTS: PlBTOltOa; PIBIO1BCLI0E 
•I3BITI0B; IOC*5; C E S I B B : STWPTTOS; MEL 
IIE1EBTS: TIIPSOIIPICS 

< 5 H > 
c l a p ! * , J . a . , 
l a c o r p o r a t e d . 

< • ( t . E. M a e , E l t a d « Idako , 
Idako f a l t a , IE . 

• ( p r o c e s s i n g P a c i l i t i a x , tdako c k e a i c a l 
F t o c e s s l n g f l o a t . 

TlfE-1250 ( f e l a a a 2 ) ; D o c o a t a a i u t l o a aad 
C e c o a a i s s i o n i a a : , Long I s n g e I l a a , Idako n a t i o n a l 
( a a l a e e r L s g Labora tory , C . I . Tolaaa ( E d . ) , 
ippaadix 1 , (pp . 1 -1 - » - » 0 ) , 31° p p . ( 1 9 7 8 , Janet 

Tka a c t i v i t i e s at t k * I d a t o Ckaaica l 
P r o c e s s i n g P l a e t (ICPP) a i * d i a c a a a a d . Tkaaa 
a c t i v i t i e s a c a faa l c o p r o c e s s i n g ; , 
f l v l d l x e d - b s d a a s t a s o l i d i f i c a t i o n aad 
caaaatck aad d e v e l o p a e a t . Tk* ICPP i s a 
a a l t l p o c t o a * f a c i l i t y f o r r e c o v e r i n g enr iekad 
• r s n l a a f roa a a i d * v n r i a t v of s p e n t n a c l t a r 
r e a c t o r f a a l a . G e n e r a l l y , «k*a enovgk o( one 
t y p e o f f a a l 1* a e e a a a l a t a d i t i a d i s s o l v e d 
i * n i t r i c o r k y d r o f l s o r l c a c i d , aad v r a n l a * 
t * r e c o v e r e d froa t k a d l a n o l v e r a f f l a o a t by 
s o l M a t o l f a c t i o n . Tka crodaet f roa tka 
f i a a l a t t r a c t i o n c y c l e , a r a s y l a i t r a t a 
s o W t l o n , i s conver ted t o s o l i d 103 i n a 
f l s i d i x e d - b s d d a a i t r s t o r . R i « k - l a a * l H g s l d 
a a s t a s <ra s t o r a d l a t k a ICPf t a s k f a r * 
b*for« f l * i d - k a d s o l i d i f i c a t i o n aad 
s o l l d l f l t d fciak-latal v a s t s * f r o * tk* Pest* 
C a l c i n i n g P a d l l t y a r * a t e r a d i n tka 
k i g k - l * v * l s o l i d s s t o r a g v f a c i l l t i o * . Tkose 
• a s t a s t r a a a a r e s p i r i n g n c n l t o c l n g a t tea 
wast* t r a s t s e n t p l a a t s « r * tka k l g h - l e v v l 
U g a l d r a f f l n a t e * froa tk« a x t r a c t i o n * r * t « « , 
i n t e i n w d l a t s - l e v * ! l l o i U « * * t * , contaminated 

o r g a n i c a a s t a s . d i s s o l v e x aad v a s s a l 
o f t - s a s a s . aad s o l i d a a s t a a c o a t a e i e a t a d e i t k 
r a d i o a c t i v i t y , l a t a r s a d i a t a - l a s a l I l e a l * 
a a s t a i s t r a a t a d l a tk* p r o c e s s e g * I pee a t 
v a s t * a a a p o r a t o r aad i o s - a x e b a a e e s y s t e s . I 
d e c o a t a a i a a t i e a f a c t o r c f 1«(E>«) i s a c k i s r a d 
b f a a a p o x a t i o a a l a a a . I i 9 k - l a * a l a a s t a s ara 
t r e a t * * i a t k * l a s t * C a l c i a i a * » « c i l i t » . 
C o a t r o l oa t k * l i ^ a i d i s ) aasaoas a f f l a a s t s 
i s a a a t i o a a d . S t o r a a a aad o t k * r r a d i o a c t i x a 
s a t a r i a l s * r * d i s e s s s a d . (IDT) 

P a s a r o a s d i a ^ r a a s a r * p r a s a a t * d . 

K » S ; CklCtPkTIOS; COMPSTIOI; COtTIBIUTIOl; 
»ECO»Tk»I»»TI01 PkCTOIS: E I l P O H T l n : POtl 
(SPIOCESSIK: FLBIBIIiTIOI: I 0 ( E I C « ( S E ; 
9 D H T 0 I I I 6 ; PLOTS. PISTE t l U n E I T ; !EaCTa(S: 
T I I I J ; OtaPIBR: SISTE U l l d t t l t ; BISTC STOPkSE; 
• 1 S T ' TtlkTBEBT; BJSTIS. SkSEMS: lkSTES, 
l I S a - U T E t ; I1STES. IBTEMIBHTE-LEtEI.: PISTES, 
u g e i D : PISTES, SOLIB; SOLIBIPICITIOI; 
EPCIPSOUTIOP 

C k o i , E . C . . T . S . B r * l * t , « . l . S t«««Ct , **d l . f . 
C a a p b a l l , O a t a r i o l y d r o , T o r o a t o , O n t a r i o , 
Caaada. 

o p e r a t i o n o f L a t - l a t a l l a d i e a c t i s a l a s t * 
Trvd a e r a t o r . 

c o a p - 7 * 0 * 1 ? : p r o c * a d i * 9 s of tkc IStk DOE l a e l a a r 
\ i r c l*BBiB9 Coaf*r*Bca , B c s t o a , Bk, l a p s s t 
1B7g, t f r . 7 0 - 8 1 | . ( 1 9 7 » | 

Ontar io Rvdro^s r a d i o a c t i t * a a s t a i n r i n s r a t o r 
d a s i f a e d t o radaca tk* w l a a e of l o * - l * * e l 
c o a b a a t i b l * s a s t a s f roa a s c l a a r f a a a r a t i s g 
s t a t i o n s »as d*cl<t<id i n - s a r f i e * i s S * p > ? s ' » r 
1977. Tk* s a s t a s proc*ss*d i n t k i s s r s t a * 
s a r c o a t a i B c o t t o n aad c l a s t i c a a t c r i a l s , 
9 lOT*s , c a r d b o a r d , p a p e r , s o o d , o i l 
a b s o r b e r s , e t c . * i t k a s p e c i f i c a c t i x i t p oa 
t k * order o f 10 (E-») c i / c o B . B p ' t o - d a t a 
a boat 1500 c* a of c o a b a s t i b l * v a s t * bav* 
b**B p r o c a s s a d ia ov*r 90 aaparata b a t c k a s . 
Tk* i n c i n e r a t o r ' s d e s i g n c a p a c i t p i s 17 c s 
a /barn («00 c s f t / b a r a ) , and about 2200 k* of 
v a n t e s can be proces sed i a aack bars c y c l e . 
Tk* p r o c e s s k a s r e s e t t e d i s a « 0 : l r e d a c t i o n 
i a t k * v o l * * * and a 1 2 . 5 : 1 r e d a c t i o n i n t h e 
v e i a k t o f tka Type 1 v a s t * * . Tke a l t i s a t * 
v o l * * * r * d * c t i o B f a c t o r a f t e r s t o r a g e i s 
2 3 : 1 . k i r b o r a * e m i s s i o n s bav* been s a i l 
b a l o s i n o f t k a Derived d i s s Ion H a l t s . 
Operat ing e r p e r i e n c e kas proven t k a t 
i n c i n e r a t i o n i s a v i a b l e p r o c e s s t o red a c e 
t k * vo l*** of v a s t e s s t o r e d , and t k a s tk* 
s t o r a g e c o s t . (PIP) 

( a s t e T o l a s * 

t 131; C* 1 * * ; S 5 1 ; cs 137; 
95; t s l O t ; » 3 

2n 6 5 ; Co 60; Z r / l b 

PISTES, LOi-LEVEl; PISTES, SOLIB; IICIIEIITIOP; 
VOLOlie PEBDCTI3P; ERISSIOII; PIITICLES, 
•IPtOIPE; OISES; ISIES; PIPTICLE S i l t ; M I I TO" 
VEPRISSIILE C0PCEPTPITIOI; COPILT «4; « 0 T « « M « 
10«; CISI09 137; CESIB9 131; CIII01 1**; n « C 
« 5 ; TPITIOR; I0BIPE 131 

<5«5> 
Claiborne, I . e . , Oak ftidae pi t laaal Laborttorv, 
Cfcealcil Tacknolcov Divlsien, Oak lldoa, f«. 



I l l l t PIOktCTTQI 

<sas> 

<*«S> OWT. 
Effect sf kctiaide k a m l oa t U Loae-Tera 
laxard of l i e k - i e t e l •«*>«. 

0l*l/T*-n"»2»: *» pp. ( l * - ^ . Jaaeary) 

I possible eetked foe inproela? tke 
aaaaeeeaat of k iek- late l ladioectiae tas te 
i a t o l t e s taa reeetal s f ac t i s ides t o a eery 
kiok degree to redece tka loaa-tora kaxard 
poteatiel of ta s t e s s tora l ia geological 
roreetiees . la t a i l aetkol . ac t i e i eee axe 
reaoted ta l e v e l s ahaca t l a i r coetribetioa to 
tka kaxard poteat ie l i s cceparable ta teat 
free tka loae- l i ted f las lca nredacts. 
•eaovel af act ia iaas t o tk ia extent tedeces 
tka long-tern (>1MI years) kaiar< potaatial 
of kien-level wasta ta akcat 5» af tkat foe 
pitckbleade aieeral aa tka basis of taa 
kaurd Index. Calcs lat ioss skaa reaote ls of 
•a .aat p letoaiee , e g . f t araaiaa, eeer i c i ee , 
ead caciae, aa* KS eepteeiae fees spest 
eraeiae-plateeiee faa l s accoaolisk t k i s 
r e s e l l . Ugh Teeperatire Oea-Ceoled leacter 
faal a i l l a l so icgeire raeotal of »».5I 
tkorias oad a j t protact iaisB, aai iacreeslag 
tka acaaiaa reeotal to • * . • • ( . I t ta l e ine 
tkese ect ialde reeotal petcoetages Bi l l 
rageirc reaaval factors t u t ara I t to ItO 
t iaas greater tkaa have beta acklsved tltfc 
ax i s t ia f k iek-rndlet ina- lcte l proceaslag, 
tackastoof. consideration of roaoval of 
loag-l ived f i s s iaa pcedacts aai additional 
act iaidas seas aot appear t o ba vartaated 
a a t l l i t kas baas deaoenttated tnat actiaVdas 
caa ka reeoved to l e v e l s approeckiag tke 
presest calcalatad t s l s e s . Tkase raises of 
actiaida reeovsls serve a< a desirable eoel 
ia process developeest at id las of the tas te 
fractionation progree at Cat l ido* national 
Laboratory- (ketk) 

Tke percentage coatribetloa cf iadlt idaal 
act In id* ceeroneeta to tke kaxard of asste of 
tarioaa types of foals 1» z'-~" '-" • • • ' ' •a . 

ICTIItDES; StP'mTIOl PROCESSES: PltCTIOtlTJOl-. 
l l toatTICll 1T00IES- CH.CDL11I0B5; IlSTtS, 
iiei-Lrtu- aazaao iitirsis; risstoi ptooocrs; 
flOTOIIOs; giMlna; l l t t l C I M ; CVtUl; 
•iPTongi'; SPERT runs; IMCJORS, 
IISR-TER?EIKOIE eiS-COOUO; Tg0*I0l; 
PROTICTTIIOR 

<5M> 
Cranlall, J . I . , Sanaa-ak t i t er Laboratory, 
l l k > i , SC. 

0.5. Prograe for tka laaokil ixet ioa of 
II k-total laclear ( a s t e s . 

Bt~«-i<t-2i: coir''>«0<02: tserlcaa laclear 
Scriaty Spring Resting, I t l a a t t , CI, Jane 3-8, 
1«7«, (J pp.).(f«T«| 

Tke aa l t i tarr ier pkilosopky c a l l s for tke 
innobil i iat ion of radioactite tas tes in 
aon-diapersable, i s s o l s b l t sol id tors a< tke 
f i r s t step in any disposal sTStea. Cnnant 
qsaat i t i e s of U.S. kigk- l tvel taatas inclada 
Sae X I0(t>t) e i of alkaline 
sa l t / s l sdge /Uanor and separated sr 90/T and 
~» 111 la at aaaferd; 19 1 10(1>») Ci of acid 
c<leiae and acid l lge ld at tka llano Cbeaical 
Processing Plant; 5*0 x iC<r»o> c i of 
alkaline ee l t / s ladge / l lgeer at tka Setaanak 
t i t e r Plant; ta I 10(f»t) Ci of alkaline 
s s l t / s l i d g s / U g s o r at lac lser Pael a o r t i t i s ; 
and oter 1*00 I 10(ltd) c i of acid llaaor and 
spent faal f ros t e a ' s . If coasercial ta s t e s 
are reprocessed, tkeir tas tes can presuably 

ka feaerated ia tke fore best adapted foe 
iaaobiUrat loe- l o e e t e i , for ex is t ing 
defease t a s t e s , taate reaotal aad 
pre- iaaobl l i ta t iee traetaaat i s expected to 
be sack aoca expennite tkaa tke preparation 
of tke iaeobi l ixat loa fares tkaasel tas . Tka 
e a r l i e s t that f a l l - s c a l e laaabil ization coald 
star*, i s I ' M , aad, the ear l i e s t tknt e x i s t i a e 
eaatea coald ba f e l l y leaekiUxed U 200*. 
Tkes, i t i s essestt ie l t o set started as sooa 
as possible on OBeiaaoriae deeiee, bat 
amfflcleat. t i a a i a s t i l l a t e l l a b l e for a f a l l 
resaarcb asaese—at before any irretocabla 
stops are takes . Iccocdinelr, tkt proposed 
prosraa c o a s i s t s i f tar at interrelated parts: 
11) oetelepaaat aad SET I ckoica beteeea tke 
aajor awaeeeeat a l t e r a a t i t e s e t ex ls t iaa 
t a s t e s i t e s ( i s s i t a . oa s i t e , or off s i t e 
d isposal ) ; (21 easte fore doeelosacnt; aad 
(3) easts foes ckaracter l iat lon. < larea 
aaaber of a Iter aa to foraa kate been proposed 
for easts iaaobi l lxa t ioa . tkese isclade 
ca l c ine , rick c l a y , nocaal concrete, kot 
pressed coacrete, p e l l l t i i e d ca lc iae , e l s s s . 
clay cer sa i c , sapetca lc iae , ayaroc, a less 
ceraaic , pa l l e t i a aeta l aa t t ix , coated 
sepercalcine ia aata l a a t t i x , aad Ceraet. 
• e s t of tke eapaasis t o date kas bees oa 
9 l a s s . ILK!) 

visits, soub; iistas, t i c t - m n ; aasTts, 
LIQ4ID; SOLIDiriClTIOI; ISrOIILItaTIO*; StlTS: 
SLIDCtS; CUCIII; SPEBT r B t U ; DISICI; IIITt 
uaictaEST: citss; siTPincaTiof; SEtirti 

<MT> 
Baa, C , and a . a i l l l a a s , Eette l le -Paei f ic 
•ortkeest Ukorator ies , l i c h U a d . Ik; t l a c t r i c 
•oter lesearck l a a t i t a t e , Isclear Poeer 
Ditiaion, laclear 5ystee< ead ea ter ie l s 
Departaeat, Palo l l t o , ca . 

Secara Storage of l ad ioae t i t e asste . 

ktare, October 1»7»:*- l l . (WW, October) 

Possible aolat loas to tke qeestioas of safe 
storaae and transport ara explored. Por 
klak- lete l enstes coaterslon to a so l id and 
iasobl l ixat ion ia a la s s i s tka aost prosisiag 
sys t ee . Tks steps into Ited are: fnel 
reprocesaiae, a b o r t - t e n klak- lete l l laa i4 
atoraae and t t o - s t e p s o l i d i f i c a t i o n , 
trsasportatioa sad f i s s l disposal. 
TeCkaology i s carreatly e ta i lak le for a l l tke 
a bote s teps , a igk - l ere l asste coses into 
beisa. sken nranlee aad elntonina ate 
separated by solvent extraction fron tke 
f i s s i o a prodacts* *<( o f akiek coee off a* a 
concentrated acidic ageeoee ( t r e e s . One 
n e t t l e toa of nraaiaa a l t i a a t e l y prodacea 
1100 fa l lons of Bt» and ky tke year 2000, 24 
Bi l l ion oalloaa t i l l bo prodecad by 625,0J>0 
•as aeclenr capacity. Tke saort-ters storaae 
tanks are doable ta i l ed s ta in las s s t ee l tanks 
inside a concrete t a s l t . To reduce tke 
tolaae of t e i t e tke 114eld i s calcined and 
accordiaa to l i e regnls t ions tke l iaaid anst 
ue In sol id fori 5 years after reprocessiaa. 
TUs calcined aatarial occspios ono-eiektk 
tke tolena of tke l i a s i d ta s t e . Once 
calcined tke taate say tken be t l t t i f l e d . 
Tko d i s s s prodaced Is 1000 t i l t s l e s s l ike ly 
to disperse radionnclldas to tke onrlronsent 
tkan I s tke ca l c ine , ladiat ioa e f f e c t s t e s t s 
k i t s skeet tkat alaaa l a a datable and 
re l iab le sediua t o l e e o t i U i e tke t a s t e , 
•or* i s indertay t o aake calcination and 
t l tr l f lc t t i feB a oas - s tep process. 
Tttsssoct iaa s l t s s in sfcieldet c a s i s t s r s t i l l 
a l l o t a n e t l l f i b i e a f f ec t on t i e general 



<5«7> 

B1STE MOBVCtloa 

<5«7> COST. 
pablie aad n t k m . r i u l disposal s i l l bo 
i s i n p n i t q t o u l c a a i t i a s roaota fraa tka 
local arcsad aatar tabla. Psrtkar aerk la 
n s t > aaaaaaaaat i s baiaa aaaa by tka 
raspoasibla oaaacaaaat a a a c t e s . (BB»| 

Bast* falaaa 

CI1CIUTI0I: COIV.TM1 IBTECfltt; C O R U n B ; 
rati BEPIQCESSIPC: iJaoaiLixaTtOB: s u s s ; 
SilELBEO c a * I U I E S S ; T H I S ; USTE U n a K R ; 
BUTE StOMCP.; E1STE5, HCB-IEVEL; I I S T I S . 
I t a a t D ; V0L09E 11DOCTIOS: SUZITTCITIOB: 
i i i n n i t m o i i HSTE TOLB»E; IOT.BBE IEMCTIW 

Dillaa. 1 . 1 . . a. Griaas, • - * - Kaasar. aad I . e . 
Balsas, Battal ia-Pacif ic lortkaast tabocatorias, 
l ica laad, a t . 

Cksaical Dacoataaiaatiom aad Halt Dassificatioa 
c( Ckos-iaack faal Sa i l s . 

co«r-7toit0; srx/raa/*33; i i t t - sa - l07 /n ; 

Easaoaaaat of (sdlcactlva Bastos froa taa 
Baelaar Paal Cycla, Procaadisas of aa I I El 
Staposias, l i aasa , kastria , (arc* 22-2*. i n c . 
lataraatioaal I toaic Esarap Wascr, Piaaaa, * a l . 
1. (pp. 19S-199I, »»7 ap. ( i«7«| 

Tkis papac saasarizsd prosrass at 
Battal ia-Pacif ic Bortkoast laborstorlas oa 
Jacoataaiaatica and daasif lcat iaa of faal 
basdla rosidaos. Eost raprocassisa iaaol tas 
d i sao lat ica of spaat V02-ia02 faal froa taa 
skoarad faal baadla, laas iaa a rasidaa of 
Zirca'op, s ta ia la s s s t a a l , aad Icoaal 
fraosasts coot*aiaatad bp t s iasaras i c s . Proa 
tba s t s sdro i s t cf aasta strata aiaiaixatioa 
and aaaa cf opatatlo*. the aajor 
dacoataaiaatioa problaa l a roaoval of tba 
rircosiaa dioiida correslca prod act lapar 
froa taa aaitacaa of l i r c t l o p fraasaata. la 
sosaoas dOTOntsoiaatioa procsss, ssiso. IP at 
5S9-600 dajrass C to aadaceat aad aaaaoas 
raaaaats (astasias o ia la ta , astasias c i t r a t e , 
aaaoaiaa f laorida, as* kpdrooa* paroiidal to 
coaoaa tha lspar, sppaacs t o ba »atf 
• f f « : t i f « . t pcssibla a l tar s a t i n vkick 
•said avoid aida raactioas of x lrcos i s s »itk 
aatar aosld ba to aaa aacioaa aasaoas 
flaoriaa coapoasds. Tcaacaaat altk Bolts* 
flaorida s a l t s a l so protad . f fac t iva , bat 
prodscad a laraa aatal l o s s aaa sal t drayost. 
TtV costaaiaatica froa traap srssiaa i s 
Zircalop i s sat raaovad bj aorfaca c iaasisa 
•sd say roqaira aoltaa aatal dacontsa iut lo* 
aatkoda. Bastlsa of tka solid faal t s s idat s 
i s arapklta crsciblas prodacod a lov-aalt isa 
•Hop of t l rca lop , s ta ia la s s s taa l , aad 
Icoaal; Zircalop elsddisa aactioss sal tad 
xspsratolp br tka Isdactoslsi; procass ksva 
rialdod i sao t s saitabla fcr storsas. If tka 
faal stock i s dascslad bafora s a l t ! * ? , tka 
II tea lor iaaots oar ba ssod for 
rafabricat los . tka absotftio* rat* sad 
oaa i l ib t iaa prassara of kfdroaa* oral 
zircalor *»d zireolo*, s t a i s l a s s s t a a l . 
Icons1 s i l o r i soots vara atsdiad at ssr ioos 
«** praassras ass coacastratlosa. totb tppas 
of l s f o t s absorb kydroaas rapidlr aaoaak t o 
ba s a l u b l a for storaaa of krdrosa* sad 
t r l t i a s ralassad by tda s s l t i s a of faal 
rasldaas. (IH» 

Pa 2*1 

»cim»t»; eosemtknof; »«coiT»«n»rio»; 

f lTMCTIOl; T O n l t P * 0 C M 5 t S S ; U t O H T O t r 
StUOItJ: HfTKODJ; »rPt1CfSJt lC; P E T t l t n i l K T T ; 

n u s a t i s i c s ; rnmi; Totaat aaavcttoa: aasTE 
amakcnzR: i i s t i i t r a i a m : atstas. 
akaioacTiTt: aksrts. SOIIB.- atst is . tiiasaaaaic: 
XTBCUOTS; coasxt: Ptarroaiaa: asuctas 

<sa«> 
Backaact.k, J . P . . Saclaar Psal Sarwicas, l a c . 
Bast taUay, ST. 

I k * Ufk-taavl aaaiaactlva aasta Baaxaaaaat 
Proaraa i f laclaa* Paal Saraicas. 
OOBT-7S03M; saaaacas ia ckaaistrp Sarias 153: 
Biffc-baaal t a d i o a c U n aasta Baaaaaaaat. a . « . 
Caapball ( M - l . rrocavdiaas of tka laTtk k w l i t 
of tka u a c i s M Cbaaical Sociatr, t * s 1 aaa l a s . 
Ck. spel l 1-2. 19T*. baaricaa Ckasdlcal Soc iatp . 
laxkisatao. *C. Ck. S. (pp. 7 2 - a i | . Ht p*. |1*7C| 

tka asclaar rsal sarrteaa plaat a t Bast 
Valla?, Baa fac t , ass dasl«aad tat as* tjka 
standard paras aad Tkarax pracassas a i tk taa 
l l a a i s aaxta auaaas : as| las~la«al l i a a i d 

' aasta sack as ptacasa caadaasstaa aad coo l iaa 
aatar caatalaisa o a l j traca aaaat i t ias a* 
rsdioacUaitr aklck caald ka disckaraad 
diract lr i a t o tka sarroaadiaa sataraaps. aad 
|k) kifk-laaal Uas ida . tka Paras-trp« vast* 
csprasaats caakiaad kiak-satal aad 
iataraadiata-laaal aaska aaatralisad aad 
storad i s aslticoafiaad s i l t s t a o l tasks , 
taa Tkorax aasta, vkick a l s o caataiax tba 
tkoriaa i s s t a n d a s aa acid s o l a t i o s i s 
s ta ia lass s taa l stocaaa v a a l t s . ratara 
kiak-laval aaxta aaaaaaaaat s f s c a t s iaclada 
aaltitaak coaplax for f i»a pasr cooliaa aad 
storaaa as as ac id ic s o k t t i s s . Tb* locat ioa , 
stractara. sad aalt ipla caataiaoast ptoaidax 
protactioa aaaiost poasikla ralaasss t o tka 
aaairaoaaat. Skatckas ara proaidod i s t k i s 
ckaptar sfcoaisa tka storaaa spataas aad 
taklas sf a s s t s cossoait ioas ara iaclsdad. 
(lata) (Jan 

BISTtS, aiBIOlCTXfl; BsSttS, B1SS-LITEI: TtBES; 
BESTE STOEICE; PBItl PMCESS; TEOtEI PtOCCSS; 
BtSttS, HQBTD; BISTTS, lOB-UfM.; BUttS , 
iatEiBEBJltt-LBItl; BISTE BlIlCtlEST 

<490> 
Mpraa, 
aa. 

S . I . , Sasdis Lsberstorias, l lbsaaarfaa. 

Baatros asd Saaaa-ksp 5osroas i s l lakt Batar 
kaactor «i«k-la»«l laclasr Baata. 

S>BB-77-«3»a; 18 pp. ( 1 * 7 7 , Jasa l 

Pradictioss of tka eoapealtios of kiak-lasol 
sasta froa v-faalad l»»« kasa baas aaad t o 
calcalata tka assttoa sad asass-rst ssatcas 
i s sack x s t a at coo l i sa t laas of 3 sad 10 
patrs, Tka rasal ts ara iatasdad for U t s r l s 
applicatio* to stadias of assta skspplsa ssd 
storsaa pasdisa tka *>• l iab i l i ty of aors 
asset ksooladas of fasl raercliaa ssd of 
assta coscastrstloB and s o l t d i f i c s t i o s ; tkav 
ara safctsct to laraa s scar ta l s t ia s asd akasld 
ba traatad ss -ixtlaatas oalf . Tka kiakast 
aetiaida a c t i a i t i a s i s alb froa 1 «T of LSI 
9-faal sftar raprocasslsf asd 3 psar* of 
dacsv ara fros Ip 23* (M.2 C D , Pa 23* (•».» 
Cl>, Pa 1st (»B« m , *t 2*1 (1W Cl l , la 2*3 
(1*.2 Ci) , Cs 2*2 (It* C l l , ssd Cs 2** (2f«d 
C i | ; sftar 10 pairs of docap, tka dosisaat 
actiaidos sr* Ip 239 ( l t , 2 Cll , P* 21* (92.4 
Ci ) , PB 2*1 (120 Ctt , i s ;«1 (141 Cl l , sa 2*1 



22" 
<5«0> 

aisxr rposacrtos 

<«S0> COOT. 
(1*.2 C i | . aaa Ca 2«* (1««0 C i ) . »ka kiabost 
flssiaa craiact act i t i t laa actor ] | H » at 
aacay ae* fraa Sr • • 171.3»0 C i ) , * 00 
(71.300 C i ) . Is IOC (50.0C0 C i ) . r* <•« | M . 
000 e l l . Ca I3» rT».O0O c i ) , Cs IS* f*a.CO0 
Ci ) . l a I l i a i«3 .M* C i ) . C* 1«* (VI.500 c i ) , 
•c 1«% (51.510 C H . aa« *a M T (aa.OOO C U ; 
aftac i t yaara, tk* aoaiaaat Ciaalaa pr***cts 
ara Sc »• ( l l . t H C i ) . T 50 (60.010 C i l . Ca 
130 flit C i ) . Ca I I * ( M . 7 M C i | . Ba 137a 
(79.200 C i ) . la 1M t«9S« C i ) . Sa 151 (1150 

C i l . aac la 1«a (asSO C i l . caaaa ray 
Ut*asi t iaa Ccaa tiasioa rccsact soaacaa ia 
tkis aaata aftac 3 yaara taaat aa aa*ray 
traaaa raaaa fcoa 2-C x 1«(t»tt) to 1.» X 
10(E*S) pbotoas/ca ea aac: aftar 10 yoars taa 
•alaaa a n CO I 10 |E* 10) - H I 10(1*3; 
pbataas/ca ca aac Ike aajar caatrfbatiaa, 
isatopas aca Ik I K , K 1 « , I N , a 13*. Ea 
15k. la 137a. C« » a , u i Ca 131. Octiaia* 
ceatrlbatiaa to tka fa ta l faaaa ray- aearca ia 
aaal ioibl* . aaa tka aalaaa far fisoioa 
pcaaacts aaf aa caasMacsc ta 1 * taa tota l 
seacca. Ca 2»S t * tka privacy caatriaatac ta 
aaatraa ccaaorti**, aitk a aaaataaaaaa 
fisaiaa aaatiaa acaaactia* cat* at 5.1 I 
10|E>3) a/ca ca aac aftar 3 roars af aacay, 
aa< J-9 t 10(1*3) a/ca ca aac aftar 10 faaca. 
m a r 3 y*acs af aacay. 0.11 (a,a) > 21 
aaatraa (catactioa fraa Ca 2«a ia a2 a/ca ca 
aac; attar ta jaara, i t i t 12 a/ca ca aac. 
(lata) tutm 

t u n s . u c a - i t T t i : leactois, user m n ; 
IIWTMIS; WCUTIOI. C I W ; H U S T I O * SD1ICBS; 
t i u s r a i t i t i e o ; »»i t t t n i i c i ; I I M O K . . U O E S ; 
i K i a n c ; f o n CTCIES; » c n m u ; m n n n 
2M; r u r r a i n * ; i s n i c i M ; cn io«; yisstoi 
nooBCTS; snostxio M : rnini «o } m a t r a s 
ioc; i * ~ » n i M « ; ctsios; l i n n 1371; c m t i 
! • • : r t t s m c r a u M « ; m u n m i » i ; coiortoi 
isa : s i i i i i u l i t ; TOEMETICU. n m t s ; I I S T E 
I M K I W I T : m i i c r x o i s 

<S5i> 
I n s t , E., aaka-laitaar-Xaatitat fac 
(acafecackaaa. cabl, oarl ia, caraaa faaacal 
•apaklic. 
Calcalatiaaa af lai ioactiaity lalaaa* Oaa to 
laackiaa; af a i t t i f i as liak La*«l aaata. 

CCir>7fl121; Scientific laaia for laclasr laata 
•aaaaaaaat, Sciaaca »asarlria> Baaloectiaa aaata 
•aaaaaaaat, f a l . ! , « . * . OcCsrtky ( U . I . at a l . , 
frocaaaiaas of a syaposise, bastes, », aoaeabec 
2*-Beceabec 1 , 1*7*. rlaaaa rcaaa, a** Tack, IT , 
If p. t«1-1Ct), M l pp. (191*) 

» eose! far tka calcalatica af realeactiTlty 
calaaaa too te leaefcief fcoa v i t r i f ies aaata 
ia pceaeates' akick aaaa sat ir ical easatleee 
oitk ceefficieats eapaaaiaf o» pacaaataca 
aack aa alee* aa* aaata ccapoaitiaa, flea 
cata of tka leeckaat, taacarataca, p i . Mo 
oaoaatcr «f tka oaapla. Tka follaaiaa 
aaaaaptiaas ara aaaa far tka aaaa tcaaafac 
aoutioaa: koaaaaaaoaa laaekiao of tka 
«laaa: alaaa ncfaca araa ia coaatiat ap to a 
aaaa ttaaafac of » f of tka aaapla; iataocit j 
af tka oolUifiaO praoact ia praa»r*oo; aa« 
laaekiat aata oktaiaao foe alaaa particlaa 
aca *a l i< for alaaa Mockt. Cocroaioa, 
4iffa*loa aaa a ooaMaatica of kotk aco tbo 
kiaatic aaaatieaa coaaiaocof ia a eaapaur 
proaraa, tk* taaalta i»sic«U tka 
caaioactiaitT aaailabla f » • aaaolioifla* 
aacta oocraaaa* fcoa 10(t«0) to 5»0 aitkia 
tka f i ra t lO(t»J) raaca. i f tar t lat tiaa tka 
aafatf aarf i i pcoaidao by iaaobilitatiea 

aaccaaaaa ta aboat 10 aftac 10(E*5) faaca. 
(••») 

nSTES, I t C I - l E t l l ; CL1SS: lOWTtOaS; COartTtl 
MOSMss: U I C U B C : T m n n i i t : pa: 
t i a c i i u u T i o i : cotaosiM: wrrasno 

<S»2> 
raaaa>, I . I . , aai I .T. Ccaa or y, t t l , laaa 
Cacporatiaa. Ckarlott*. PC. 

Tolaa* taaactiaa af U«ai« laOiaactlaa aaataa 
•alaa Oackaalcally laitatao Tkla- I i la 
Eaapacators. 

laaricaa last i tata af Ckaslcal Safiaaara. 
nacaaltaaa at tka IStk lat iaaal aaatiaa, 
PkilaaalpUa, f t . Jaaa « - • , 1*70, (37 
ap .> . (19» . Jaaa) 

Tk* aotaatial aaf abi l i ty af aaekaalcally 
aoitata4 tk ia - f i l a aaapcratara to caaaca t a * 
aalaao of l l f a K raOaasta at aaclaac poaac 
plastx i s diacaaaaa. spaciflcatloaa for a 
aariatf of aaaparatara aa ael l aa 
aaiataiaaac* ia praaaataa. I 1 U tk* aaata 
atxaaaa of botk tfpaa of liafct aatac caactoca 
pc*4acia< froa T*,00» aal/tay to 305.000 
aal/*ay aalaa* caaactioa is aacassacr. * 
raaaast* OTaporator aay coacastcata tka 
aasta* to aaapocatoc bottoas caataialaf 25* 
tota l •a l ias . Saa* aaaifta kaaa»*r, aay oaly 
coacaatrata to tka leaol af 10 to ISC bafora 
foalisa or aacrasaatlaa accars. ta 
aaapocatofcryatallixar ayatoa kas aa 
asasataaa eaac aast systaas bacaaaa i t caa 
caaaca tka aasta ky afcoet SOS. Tk* cost foe 
tk * f icst yaac of opecatioa of a cataaata 
fac i l i t y aay raa as kiak as (11.2 a i l l ioa , 
a i tk tka cast caaaiaf acoat 1.5 a i l l ioa foe 
tka ssccaaaiaa; yaaca. Waca, i t is aacaaaacy 
to haao aolaa* coiaetloa. saaacal aaapla 
pcofelaas of aasta caacaatcatioa ara 
lUaatcata* i s oatai l . Tkia-fi la aaaporatoc 
ra l lab i l i ty i s saaoaatcata*. aat 
aacapaalatioa ia bitaaaa • • * polysaca ia 
kciaf l r oiacaaaaj. (IDT) 

• i t o n m k t i o i ; i K o i T u n n i o i ; ICOOMICS; 
EfttoMTio*; i n r o t t T o n ; n t i t s , I M T I 
n u T U R ; r o L i m s ; IE ICTOIS , t m r i k t t i : 
a o u i t itoocTioi; i i t t i m u a n t ; O U T C 
TtlkTatTt; aiSIES, LlOfl l ; I1STES, IWIOkCTXTI; 
SOIIDXTICWTOI; EBCIISOUTIOI 

<5«1> 
fakac, U, J . l i c l i i a , aa< J . Kaaxa, 
satcopolitaa tablic waaltk at4 IpiMaialoay 
statioa, Oadapast, laaaacy; laotapa Xastttata of 
tk* laaaaciaa tcadaar af Sciaaca, fadapaat, 
Baaaaty. 

Tackaoloaieal tac i l i t iaa a t tka Ma laaaacUi 
taoioactiao laat * saaUlaa aat oi<aosal Statlaa. 
Xsotoptaekaika Mcapaat 20j."-»7; 
0l»-7»-»»,(1»77f 1*70) 

Tka apaclf leatias of a w * oaaaariaa aasta 
kaMlias aat stacaoa plaat ara ta l ly 
tlacaaoad. I t eoafoAS to taa aatakliskaa 
aaitaliaas foe iaatallatlaaa aklek ptaaaat 
aisl lar saaioaetivs risks ia caaaro to 
aaoloaiesl, • •ai toaoaital , pablU kai l tk , aao 
tackaoloalcel faetoea. laf loaet l** aaataa 
aeo colloctot fraa iaat l f ttioaa aaiaa 
isotoaas aid aca (aaosltsa la stocafa. 



• •ST! PtODKTICI 

«5«3> COST. 
kppcoxisately SO ca • of liaaid ass tes ace 
received at tke plaat at a row of siphoaiae 
booths. The rasto i s c la s s i f i ed aad aerified 
as accessary by t l ecee la t i ea ot i*a exchaae*.. 
The coeceatratex at* thee sised e i t a cetaeat 
sad s tore* , l iaeid orfaafcc s o l s t i o s s ar« 
absorhed i s l e diateaaceoas eecta oc 
sepoaified before s torsee . l i o l o e i c a l wastes 
aca placed ia aelted asphalt . Solid eas tes , 
•0 ce a aaaaally, aca collected ta p las t i c 
baa* or eetal trass aitkoat farther treataaat 
aad stored, l e e aad ki«k-ect i* i ty n t t t 
radiatioa soacccs aca stored separately ia 
special s ta ix la t s s t e e l pip* s a i l s * a deep. 
CWti 

•aste folaaa 

IISOMTIOI; COIRS; COST BHEfIT aMLTSIS; 
c f c o i T i i i i i T i o s ; r n i T i o i : F I O C C T U T M I ; I O I 
Z i o n i s t ; •CTeDDS: W i n , l l S t l TIM.TBCST; 
• I S T E M i a c t m r ; i i s r r STOIIGI; I I S T E 
i tMTauT; eaSTts, U O I I D : itSTes, SOLIB: 
•aSTES, IKICtCTttt; SOLXBITKaTIOl: 
ticirsiUTiei: israaiT 

recaaades. S.J. . aat I . e . Cictoa, Idaho l a t i o u l 
f ta iater iaa laboratory. Make r a i l s . IB. 

aatboes Eselaatioa aa* Deaelcsacst for tk« 
•saitociaa; of Tecaaetiaa fa aad se les iaa "»« i t 
aacleac r\i»l la pcecessiae; sad Vaste 
SoUdlt lcet ic i i f a c i l i t y Off-Gas. 

ICP-1111; 21 pp. ( H i e , loaeaterl 

Tbo pacpeaa of tkis stedy »•« t o i saest igatc 
asd avalaate aathods of acsitoriae. aaeeoes Tc 
*9 asd Sa 7* akick aay ba es i t t ed fee* ( sa l 
cepcecessiaa aaa aaste s o l i d i f i c s t i o * 
f a e i l i t i a s . Tka proposed coat iasoss 
tacbaatiaa aa* se l e s i sa acaitocs consisted of 
a rapid «at cbealcal sapaiatioa froa bata 
e s i t t i s g iaterferasces. This cost isaoa* 
teckaetiaa se s l tor aas based oa tka 
d i s t l l l a t i o * of tka iaceaiaa taekoatiaa a s 
re307, dtyi»« tka saapla ttcaaa by sersestloa 
d l s t i l l a t i e s , aad recol lact io* of tVa 
teckaetiaa as a ailaac i a resonated r i l t a r . 
Tka collactad tacbaatiaa taa coaeted by a 
reaoedizad ssrface bacciac detector. Tka 
datactioa H a l t toe 2-kc countina periods M « 
10(!-t0) aCi/ca ca s s i s o a 20 ca ca cosstlaa 
chaaker, aaff icieat foe radiological 
protection, bat iaadegtst* foe tka Tc leaeta 
aaticipatad a t tka Idabo Cheaical Processus 
H a s t flCI*) stack. I aalaslaa coat iaaoss 
soaltor aaa basal conceptually oa 
d i s t i l l a t i o n fro . JO* M t . Tka d i s t i l l a t i o n 
yield ass foaad to ba adeosate, bst tka 
coaatlaa aff ic laaer «f tk« sxrface barrier 
datactoe aas iaaaff lc iaat foe tke loaac 
eaacay So Ta bata. t t la«- i*te?t*t*4 
saaoliaq actked tkat faaat i ta t laa l f co l l acud 
assaoas Tc aal S* aas davalopad asiaa s i lrar 
l a o l l t a at a col lact ioa sadiaa. • t a c k a i t o 
for d l s s o u t l o a and chss ical sapacatioa of 
tk* astas ias aad tacluatlaa fro* tk« s i laoe 
T.aoltta a a t t i i aas davalotad, karlsa ckasict l 
y i s lds of ia< aad 10*, eatpact iaalr . Tba 
s i l ' a t zao l i ta aaaplac, daasastcatad oa tka 
t e n stack, datactod aa laa laa- 1 * dsriaa aaata 
s o l U i f i c a t i o a aad tackaatias-a« darica fas ! 
d i s so l s t i oa . kltkoaak tka concaatcations 
obsartad aaca ia tfc* caaat of 10C-10) -
10(C-111 »Cl/c» ca, t k l s H I S-14 tiaaa tha 
dataetioa l i a i t foe tka tiaa-iataaratad 
sasplac. Stack i»m coacactcatloas of 
I0(*-10) acl/ca ca coceascoad to a l t s 

baaadacr l aao l s . aoea tkaa • oc lacs of 
aaaaitada balsa pcasaat staaaaeds. Tba 
daaarlopad ckaaical aapacatioa pcocadaca aas 
coap«tibia a i tk l iaa id a c i a U I U t i o a coaatiaa 
aad fcaa ot iatatfacaacaa caaaaaly faaad i s 
tka off-aas aasta so l id i f i cat iaa f a c i l i t i a s . 
Tkasa rasalts ladicata tha tiaa-iataacatad 
saspl iaa tackalsaa i s sa l tabla foe iadastr ia l 
asa. Ilatkl t i n t 

Sc » » ; sa •»• 

Ticiartiop «s : s n t n i i i*: etsis: aonroiiK: 
mssioss; aksri m r a m ; n u t s , t u n 
TBSITKIT: UBIOaCTiaiTT: SIPktaTIOS ttOCZSStS; 
CBESICIl U l l l I I S ; S t i n i l C ; U t m s ; LUOMTOIT 
STISIts 

Far, r . U . aoctkaca Statas Isaac Coapaay, 
•knUca l lo , I I . 

Opacatioa of tka s o a t i c a l l c laclaac Caaacatiaf 
Maat t i^aid aad Solid lad ioact i«a l a s t s 
Bispossl Systaa. 

Kal tk Pkasics 23:M«. ttr»2| 

Tka Bvst ical lo aaclaat Caaacatiia Plaat (a 
Cananl e tactc ic l o i l i a a la tae taactocl kas 
aaployad tka follosiaa; aaass asd aatkods to 
a ia ia i ta tka dixekatja cf l i g a U cadioactia* 
aasta. Tka l i a s i d tadsast* systaa i s catkac 
aaigsa ia i t s asa of a cosdarod ioa axcteaas 
f i l t e r abick i s appliad a s a "ptacoat* oaac a 
aataoek of ssFaoctlaf f i l t a c alaaaats 
eafacrad to as a • f i l t ac /das iaaea l ixac* . Tka 
ptacoatat alaaant casoacs both tko dissolaad 
aad saspasdad s o l i d s fees tka pcocass stcaaa. 
Ikas tka f i l tac/daaiaaeal ixac bacosas 
aikaastad daa to ai tkat sasposdad s o l i d s 
tkisk pcassac* drop) oc dissolaad s o l i d s 
(kiak cosdactiaitf) tk* peccoat i s backaasksd 
oft of tha sappoetiao e leaoats i a t e a 
cacsiaiaa task. It sosa cosaaaiaat t laa tka 
l ia s id poet ioa i s sapacatad fcoa tba so l id 
poctioa by dacastatioa aad caatc i f saat ioa . 
Tba l i a s i d portion i s processed back to tka 
piisacy sys tas aad tha solid poet ios i s sisad 
aitk ceasat , placed ia ii sa l loa d r i e s , sad 
skipped t o a h s c l t l f a c i l i t y . Tke coadassste 
poliskiaa s y s t e s , reactcc cleaaap syataa, aad 
faal pool claaasp systaa a lso sse a poadecad 
ioa exekaaaa f i l t e r s e d i s . Tk* radaaste 
systea kas baas aodifiad to tka point skate 
a l l {loot drains, aaaipatat draias , aad 
laaadry saste csa be eeclaiaed; caes i ca l 
aaste ia disposed ot by ssioa. i t i s tk* 
cs ' e s t iag peacass. (Astkt (IIP) 

abstract i s tka coeplate t a i t . 

TOLOSt ItOOCTIOl; IkSTlS, 110010; IO» t K H K I ; 
rZLTEIS; I1STK, SOLID; CIIIITS 

ritxeaeald, C . I . , K.I. Sod taa, sad I . e . I laoco, 
oak lidoe lat ioaal Uboeatcey, Oak l i d s e , Ta. 

Tke Paasibil i ty of Incorpoiatiaa ladioact iae 
aastas ta Ispkalt or lo lyatkyleae . 

taclaac tppl ieat ioas aad Tackaeloqr 
1;»21-«2«, (l»-»0, •>*c*ab*r) 

labotatory atadia* oa tka ass of polyatkylaae 
m* a sabot I tat* for aspkalt aad tke 
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• i s n noaactias 

<s**> coat. 
applicatica at fcotk to orcaalc 
ao*la» karat* aastaa traa aacloax pooot 
statioaa sboaoa tkat Car ftacarpacatiaa of 
acaaaic aostaa, • pro* act caapaaal a* 35-J* 
• t l aspbalt, 2S • « TBF (tba oraaaic l i * * .M 
«M4| aal 37-«« «tS f i l i a l (HBO daps . 
collai4al s i l i ca , u i cartes Mack] ass baat. 
•Bassos, tkla aatarlal a la l ia* slsalf teas 
tka ovapantar as4 ass soft at m i 
t n | « i t u * , aa i t aaa akaafasal la favor of 
Bolratkrlaaa. Tka bast paatact* s i t k b • « * * 
a*r* SO at*. TIP iscacpocata* lato »TVT 
aalratbrlaao: laaca rata If ractioa Isackssysa, 
caster) aas 1.5 I 1*|B-5». » - • • atS 
aaapocator caacaatrata aalta a*4 20-aO at* 
*aK>2 aaro sack iacsrpacatat lata »TLT **4 
• l i t aolyathplaas; laack lata* ( t ract !** 
l**cka4/as, cs/«*r) rasas* f ro* t.t % l t |C-«) 
to J . I I W | t - » | . a l l sslpatbTlaaa pcolact* 
a m i l l t t l * or *e altsratios aftax 
irra*iatiass ay ta H C M l rate. assaalts 
iBcarpocatis* ••-»» atf. laao2 or 50-55 at« 
C*(B02|: 4i*p]apa4 tolas* iacrasaas af la IS 
aa* TO* aaasr 1«(t»*| as* 10(B>9) n i t , 
rassactiaalp. FlaaasbUitr. stock 
SMsit ia i tp, aa* ataar Mats oaaaaatzato* to* 
safety *4*asta*«s * f t t e s* l ts -p* I j« tkr lM* 
«T*t*o. PolT*tbTl*aa 1 * i*ra*»«*la4 Cor 
4isposal cf araaaic aas***. a*4 appaara 
accaptakl* far saMisid*; salts: sspkalt is 
aat racaaaaala* far assess costaiaiaa 
osi4i*iaf salts socaasa of t te oaaoar of 
f i ra . 

craekiat aa* a*t*alctU*t iaa. tk*so a i U b* 
aiaiaisai-

laa tackasa* Capacity: tssaitp 

SDUainc tno i ; aaconaUi ir ia* riCTMS: to* 
ncaus*: ma ucuact a i i c m ; m s i t i ; 
U K I I K : mosnt ; ntanta co*roa**s; t m u : 
israoas; u m i t a n smuts 

S n a i U , U. •rookbatas Satiooal lakoratorr. 
spt»a, loot Islas4. IT . 

lb*) sraakfcaraa Ispari* 
t*4ioacti** Sastas-

aitb Ssa sispasal of 

Uacfcla* lata 

Mastics; isruiT; O K M I C c a r a n s ; m n i n o i 
coacmuti: salts; soiiBifiarro*; 
iraoniititto*: n s m , n t n u t i m - U f i i ; 
•istis, l i o n * ; tieiitio* trncrs: oaSTCs, 
etcMic: I I I C I K C 

<S*?> 
rcrkara, s . , T. Saataraark, t. larkar, aa* ». 
•1**11, Tb« *OT*1 last l ta t * cf Tocksaloar, 
aepartaaat of Ssclasr Caosistrp, Stoekbolo, 
Saaoaa; Caatral tasaarck aa* aa«*loa*aat 
Sspartaaat, i s n , Pastaras, faaaaa. 

Sratkatic l a t i l a •icroaacapsalstisa: » 
Ia4iaacti*a *a»t* Soll i i f iestioa Syatae 
tsssltia*. la aa titrsaaly Staklo Pro4act. 

CC»r-W121; Sciastifie lasia for sscloar last* 
•ssaaaamt, Sdaaca aaioTlrit* *»aio*ctl»* f i a t * 
Maaaaaaat, l o l . 1 , 6.J. acCoTtkf (14.), at * 1 . , 
noc**41a«a of * syaposiaa, fostoa, n , aoaasbar 
2«-0aeaabat \, 1t?a, tioaaa f ro** , la* t o r t , » I , 
lap. 201-a«5», S«3 fp. (1*?*( 

tka 4*falaaaaat of a as* ptocass for 
*T*tk*si* of eoa»*-«r*l*«4 t i taaat* io * 
aickaaoac* is liscaaso*. t k U i s a* of fort 
to iseertorat* *t» iato * i * * r * l s kaoaa to bo 
•tabla far lsa* parlaaa oi t lo* or ayatkotic 
•a tar i j la slaalatiaa tk* *ssir*< eoatit io*. 
tk« lo» osckaafa eapaeitT is 2.S oaA* a»* 
tk* * * t l c l f * * a * coat i s lev, ror atroatlao 
tk* aocoataaiaatloa factor is aboat 2 i 
10(1»7) a»4 for easiaa tk* **eo*t** l i t t loa 
factor i * approsiaatalf 1C(aX|. I tit 
saapla* of tk* asckufar aara * lat*r*4 kr kot 
iaaatttic a r * * * i M •» 1,110 *a*co* c a a* ISO 
•* • for 2 koara. *ar«a**« • • ! strasftb of 
tat r *« * l t i (« aatorlal at* klak; tka 
* *»* l t i *s ar* kiabn tkaa r a t i l * , ».2« «/co 
em: as aarasltf • • * »b**r*a< u l « t ta 
siaroseop*' l«*cki*j tosts is4ic*t*f C* 
votl i b* l**t * t • rat* * f 1 cs/lO(k»«} 
ra t t * . T«t to to • ta l iot ar* t k * offset* of 

irooaotiAf* of tba »aalt « j tsfiaaoria*; 
coofaiaaca, ciacisaati. M , ascaabat * - » , 1*55. 
Cpp- IS3 -H1 | . I1 *M| 

tkia rapart sasaarisas Broeataras carrloa oat 
bp Iraskaaoaa Satlasal ubacatacf i s t k * 
1*51 • * for tk* soa slspcssl of ra<is*cti*v 
oastas. laa-laaal l i « * l * as* ao l i * aastas 
ar* barlai is tba sa i l cs-sito: raUaact i * * 
l i f a U s ap to 3 X 1«rc-ttt Ci /s l ase «aapa« 
isto tba so**** sfstaa. Xatacaatiata aat 
kiak-lOTol asatos [10 | f - * l - 1 * | t - 5 | C i /a l ) ara 
•*apacat*« to alarry i f l ioa ia , ar baloo i f 
s a l U cosbastiblas, aa4 placo* ia 
caacrata-liaai 53 sal 4raas ( l l a ia * i s 2-0 
i a . t k ick l . Otbar aast* baatlo< ia tkis sap 
iaclaOoa *ct i*at*4 oat a Is aaa aaBipsaat, aa* 
coataaiaat** saa* fro* let. sctabbiaa; 
opcratioaa. Sat slarrp i s al io* aitb 
coacrota aa* a**** to tk* otbar aatarials 
pactla* tk* 4r*as. tk* *r*as ar* saal** at 
•sly oa* *a«, aa* a n traasporta* to too 
«l*possl s i t * ia«*rto*. Tba accaaslata* 
•aat* (aoO-TOfl 4raaa) la traaaporto* « c a 
T**r to t lopt koaactt T i * U bj track coaaop, 
•a * fro* tk*r* kp ia»r 1ST to a a i t * akoat 
ISO a i . of fskora, »k*r* i t is 4a*pad ia aboat 
7S00 f t . of vatar. k l l pacssaaal «iaoasr*s 
*axia* tka"past t»o sack skipaaats fcaaa baoa 
lass tkaa tk* aaakl; Ha l ts af MO 
ail l lromtosas. Cost of 41sposal of laat 
paar's aast** |a40 4r*ai coataiaia* aboat 000 
Ci | »a» aboat f20/4rsa. (Ml ) 

( U OXtposU.; U R B , K e i - t t f B . ; ttSTtS, 
nrmfOMTc-Ufit; itsras, SOLID; ttSTts, 
U0«I0: COKItttS; »I»*S; IftrotktlOl; COST 
m i m ini tsis 

«a4baa, « • • . . Oak U4a* (aUoaal taboratotT, Oak 
l i t a a , t » . 

Ckaractocisti 
0*»t-»751; l*4isactl*« asst* •oposltorr f tojoct: 
T*cbaic*l stats* toport for *ori»4 t*41t* 
Saataabot SO, 1*11, (pp- UV1»i) ,0* '»1» 

Ckaractsristic* of ao l l i vast** c*at*iaia« 
plataalaa • • ( otkor traasaraale * laa*at* ar* 
oatliao*. Tk* »a»t*» iaelaa* sack 
coat*al**t*4 i t * * * as papec, clotk, «oo4, 
plastic, f lsss, carasic **4 aatal *s sail as 
•a l ts ast *l*4aa* f ro* U«ai4 * * * * * straass 
a*4 offaas**. Tka root laportaat isstapss 
a i c i i t i n l ar* t« 211, pa 210, r* 2*0, * • 
2 * 1 , *a4 ta 2*1. Tk* 4*>* i t l«* of tbo lasts* 
r**** ff*a 2 to 200 lb /c i f t , s*4 sp to 
tao-tklrd* of tk* not*a ar* cosfcaatibla. 
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<«•»> COPT. 
also ap to tkraa-Caartks ef taa » t e a* 
aolaaa c u ka ralacal ia aolssa ky factors of 
2 to M kr coaaaetias. Staca tkaaa alaka 
aastas «c aot aaaasat* aaaatratias, radiation, 
taaata aaattlaa tackaiaaaa aca »«* raasirad. 
Tai t iaUr tka raaasitacs s i l l aot taka 
caakaatMte alaka n s t a * . hat a taaaikiUtr 
stadf *aa doaa aa storiaa tfcaa. t f tar 
K n n l coabastioa tasts tka aasaral 
caaclasiaas ara: caabaxtlkla aaata* pactad 
U caakastisla csataiaacs) akaall aat *a 
accaptad at tka raassitacj aad coabastlkU 
aastaa pacta* la caakastitl* aatal araas ara 
accaatakla at t»e raaasitcr*. tola at losasa 
ta tka ccaaasttsa tasts ssta laaac aaaa Cao 
•as aira* sitk tka aasta. Laaaaa raa t .2 ta 
4.3* a i t * tka CaS sad « tc MS sithast tka 
Can. Eiak-laaal aastas aaaacatad darias t*a 
aracassiaa at Sfaat laactcr faala ara 
coaaartcd iato aalU (oca k j faar *"3acassas. 
Tka f Iaiditad-aad oasts calciaiaa h e l l »»T <a 
Idaaa kas caaTarta* 2 a i l Has aalleas af 
aastas is ta «c assise sal U s . ?to 
salUi f icat iaa of aastas at tka casta 
SSlUif icstioa taaisaariaa FrBtatrpaa at 
Battalia lartaaast aaaaaatratad tka fa t , 
spray aa* pkoapkata alas* pneassas- lata 
tkaa SO a i l l ioa Ci at fisslas axoiocts aara 
pcacassad. Por aastas to ka aecaatat at tka 
raaasitor* tka» aast aaat cartaia cr i ter ia . 
U*aM alak* aaatas ax vstaatisAlf axploaia* 
ckaaicala, srroakoric aat R i a l s . asUaats aad 
sas aasar prassara a«st k< coBTartad ta 
solids as aoas tka klek-lo»«l aastas. ftm) 

Doasitv 

Pa 23i: fa 234; ra 2a0; Pa 2*1; ka 2»1 

i l f U P»«TICLtJ; CaXCISC; C0PP1CTI0I; 
CCBOTSTTIH; fISSIOl MOOVCtS; PkCKsSlBC; 
(IBTOSiat; Mt t lCIBI ; ItPOSITOlI: TOIPH 
IIBOCTfM; B15TI STOIICt: IISTES, lIcf-LtTTL; 
s u n s , toa -mr i . : tuns, IBJUIB; U S T E S , 
scuo: U S T E S , Tt«»s»»a»iC; aasTC fount 

<6«0> 
Solckart, a.a. , aai J. Sadist, tcajoaa* latloaal 
tatorator;, araoaaa, I I . 

tatarataatloa of Tnasacaaiea 1» tsairaaaaatal 
•atac. 

Ccar-iaaW; tdaascas ia Ckaaistrr Sorias 153; 
•iak-laaal ladioactias fast* laaasaaaat, I . I . 
Caapoall I t l . l . Procaa4iaa4 et tka i«7tk laatla^ 
at tka taarican ckaaieal SocUtf, to» aasala*, 
CI, i p r i l 1-2, 1*T*. isarieas ckuaical Soci.ty, 
lasklaato*. K , Ch. 10, (pp. K2-1S7|, l f t 

Pacllltias tkat oroeass kiak-Uaal 
rafloactira aatarial aca taaaicai) to 
4aaoastrata tkat tkait caaioaetiaa aaisalwa 
ara bsloa staalstto sat k| rsaslatarr 
afaaef.aa. t saaaaatial acaeafaca tat tka 
sapacattos of tka I t i l m n k alaaaata froa 
»at«r Maplss %f ta i0 l i ta ts i s tiscasaail. 
Tka pc«c*4i>r* is*ola«s tka esacaeipitatioa of 
tka traaaaraale aaelidaa ca calcia* flaorUa 
froa a«M aolstioa sftar raaactioa at tka 
platoaiaa •*« aaptaaias * i tk k isa l f l ta . Tka 
eslcia* flaori«« pratfipttsta is diasolaaa is 
i l n l M i a i t rsts-al t r ie acid salatiaa mi tka 
platoalta a«4 aaataalaa saparataa oo aa 
io»-air<kaaaa <asla eolaaa. Tka ealaaa 
afflaaat ao'atlea Is artrartsd to aapatat* 
tka tr -" ' j i»toaiaa aselidas. Tka aaparat*4 
fraef ioas ara alactrosaaofit*! aaa tk« 
coacatrrttioas •ataraiaod t>y alpka 

spactroaatrf. Tka ckaaieal racasatias aca 
aatacaiaa* af a<Ua« kmcaa aaaaata at 
platoaiaa 23*. aaataaiaa 239. aa< saariciaa 
2«3 tar taa traasplataaiaa aarHlaa. (MTI 

n n o m i ; a i R z c n a : irrTaiiaa; lu iss isaics; 
1 M B . UO-LtTaX; (3055105; ClBBlCU. 
kSkusiS; I M txcakaet: " O K T O I I I S ; l isxas: 
f * K t > m T i o i , c n a i c u . ; lucnoknosiT io* ; 

caacESTtkTTOa: m t l 

<W1> 
coUataia, a . . I . Gaaaaac. c. sraaa, aa< t . 
Laatar, •zaakaaaaa n t i a a a l labacatory. 
•aaartaast af lapliaa Seiaaca. Sptaa, IT . 

Tackaaloar 
Saaaratio* Bai 

it aaa toaact kaalasis 
aaaUs* ta aalioactiaa 

9aL-SM2t; 33 p p - C W . •anca| 

1 csaaatar pcaaraa kas baaa acittaa ta 
astisitai act isi ta praaactioa aai aceaaalatiaa 
i» tka aiaa-laaal aasta aaaarataa k* aa 
•ipaaaiaa aaclaar acaaoat oiar a IN-yaar 
pacio*. Tkraa eatisas far traatiSf tka 
kiaa-laaal aasta axa coaaiaacaa: 1| ao 
partitiasiaa, i . a . , a coatiaaatioa at car raa t 
pcactioas; 21 aartit iaaiaf af tka kiak-laaal 
aaa kapsxata storaaa ef taa actisiaas; aad 3] 
pastitiaaiaf af tka kiak-laaal aasta aa« 
racaclisa of tka actiaiaaa ia llokt-aatac 
raactocs. a pcaliaiaarr assaasaaat tas 
carxiad eat ta dataraiaa tka rala of 
pkotockaaistrr ia ksadliaa. aaclaar aatarials. 
1 aa* paotockaaical aatkad is aascrikad for 
saparatiaa, actialdas froa kiak-UTal aasta or 
froa aack otkar basad oa sslactiaa liaaad 
aickaaoa raactioas. * ^al ia iaarr cost 
coaaaxisoa of Pa saparatioa aaias staadard 
pketoradas tackaiaaaa kas kaaa accaapliskad 
aad is raportsd. taaa tkoaak cost aatiaatas 
appaar »arj faaorapla, tka saitapi l i t r of 
pkotsckaaistrf for coaaarcisl spaat faal 
rapcocassiaf aaalts salification k j procass 
tastiaa. Tka aaarar raaairaaaats far 
pkotockaaicallT saparatU« a l l of tka 
actialdas ara astisatad to ka aalr a fraction 
of tka aaarar sapplial tf tka faal. Tka 
pe^astisl adaaataeas aad disadaastaaas af 
actisida partitioaiaa aa a aasta aaaaoaaaat 
optioa ara discassad. Coaclasieos aad 
racoaaaadatiaaa at* aada raaardiaa kotk tka 
diractioa af tackaical daaalapaast aad policy 
aaalfsis. |1«P) 

COIPVTtl PtOC»««S; ICfHIDESi tl5Tr5, 
HSI-lEVri.; SEP1IITI0P PI0CES5U; COSTS; 
PL0T0ai«3; PlITITIMIPS; TIIOttTICtt 5TB0IES; 
IOIS; IPSOIPtlOl; USEPS; ClOTOCinfSTPT; »1STE 
STOUCt; ftOOI I ttCTIOK; IQBlTtOfS; PIOTOIS; 
nssica PiooDCTS; i t c o i i n u T i a i s 

<i>02> 
•V>abact, 0 . , I . s . Cola, and J . l , karratk, Idako 
•atioaal faaiaaarisa labor at or f , Idaka Palls, 
IB. 

f iu i f ieat iof t af * iak 'UT»l ICPP Caleiaad 
lastaa. 

ICP- I I - " ; 31 pp. f m » , Patraarrl 

Loaa'tars storaoa of hiok-lafal aaataa aaj 
raaair* a aackasicallr aoadlsparsibla aad 
ckaalcally laaek raststant fora. aaa asthod 
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<*02> CTtZ. 
n l « cossi ierat iee . i s t o v i t r i f y ca lc iaed 
eeste l a t a a leach-res i s f t c lass ekick 
a o s l l ceetaia 2 ! to act c a l c i a e . k 
f i l l - s e a l a procees t o v l t t i l y defease vast* 
at t k e Maaa s a t l o a a l [ a * laser lac laboratory 
{ICTXi c o a l * peaces* a l l ct the e x i s t l a e 
k i c k - l e v e l calcias*) oast * ea4 t k a t pco4ace4 
ia a 10 year e e r i e * a f t e r procaas i a i t i a t i o s . 
Taa procaas v c e l l v i t r i t y t i r c o c l e , a l u i s a , 
s t a t e l e s s - s t e e l , seal t r - C e t lea.4 c s l c l a e s 
aceaocoa at t e e leaks Chevlcel atacasaiaa 
H a s t l i e * * ! , classes o f l i t coapasit ioos 
sere sate a i t s a isa la ted r i r c o a i a v a s t * aa* 
coopers* as the oasis a f v iscosi ty a t tka 
s e l t i s c teaperstsre as* jcoss ve lve t lass i s 
aa « d « leech . To* classes aaza p r i a a r i l y 
bores i l i cs tes v i t h a laor e M i t i v e s f l - * a t l | 
o f L170, »205. CaO. as* ZaO t o the S i 0 2 . 
»«20. 203 a a t r i x . The eapec iaea ts l c lasses 
coapece* seay ccae laa t i ea t o f t k a s * s o s l t i v e s 
a t varylec l ea ieeUot lOBS a a * a t s a l t 
teepvratsres of 10S* to 1200 ale areas c , aa* 
aasta loeeiaes cf 25 t o a t e t c c a l c i a a . 
Classes a e * a oeasi ty of « . * *•> 7-"n c /ce ca 
as* s e f t e a s * a t asset 520-310 eeerec* C. 
Tkeraei c o a a a c t i v i t i a s ease J10-SC0 • sere 
C.sl -O.Te s / a - t ea i poros i t i es aace l ass tkas 
S rail, r l a e r i e e v o l a t i l i t y e u S t o 201 a t 
taa 1100 soaiess c Bel t t espaca ta re . t W 
c r y s t a l l i s e t e a t e a t raaee* f roo 1 t o * at*, 
aa* eoBsiste* p x i s e c i l ) n f Ca*?. C r y s t a l l i s e 
e»»2 coaceetrat fsa eecreeeea oeer a t l eas t 
the f i r s t 2 eaeta abas t e e c lass i s kept a t 
•>0« t o 000 seerees C . kst e ther c r y s t a l l i s e 
fores appear as taa c lass e e v i t r l f i e s . 
Soxklet leack ra tes 414 ac t chases 
a i f s l f I c a a t l y . Tka aest croalsiEC c lass oa 
tke kasis af l ea s a l t v iscos i ty i t 1 T H 
decrees c as* k ick leack aesistaace i s a 
Class costa la iac • • < 5102 , ICC l a 2 0 . S.33» 
• 2 0 1 . 1 .JW CaO, ae* 33-Jar, z i r c o a i a c a l c i a e . 
I k l s c lass f i e . i l l csa a lso lacorpocate 
vac1stloss ap t o 20% i a a l a a i s a aa4 ap t o 15* 
de loa i te {a c a l c i s i s e s t a r t ap e a t e r i a l l a i t k 
so s l s a i f i c a a t e e t e r i o r s t i o e o f e a a l i t y . 
r a n k e r t e s t i s * of e f f e c t ! of d e v l t r i t l c a t l o a 
as leack cesisteace a s i a i r e * a l k a l i aa* 
re2o3 o f f acta os v i s c o s i t y aa* laack 
resistasce are eaeareay. ( ra th ) t U s l 

oa ta i la of eseer laeata t f l e s t focse la t loss aa4 
propert ies are pro*Ue4 i a tao apeeaJicea. 

seBsity: T e a r e r t t a r e ; T W r a a l C o a a a c t i v i t y : 
fs ros i ty 

f t t t l r i C l T I O R ; CUSS; C»lCI»»TI0S; CSlCICt; 
siSTis, i ici 'Ltm.; xi tcomi; nscojiTt: 
I M C S I K ; toiOB cocroens: snxarts; MIS ITT; 
iitottTott iTceits; c iu ic i i cotrostnoc 

C«a41att, c . t . , saasaaak l i a a r l akora tory , 
l i k e s , «C. 

cat t iaa laaperators to Corks ceaceat ra t iea of 
iceaoas Cet iesct iae Caste. 

Ckeaical rac laear iac fseccacs, i p r i l 
i f f : « ] - « • . |1«T«, k p r i l t 

v e r t i c a l aa i k e r i i o a t a l * ia«4 f i l l 
eeepefsters aare t e s t e ! a t tea fefaesek k i r e t 
r i a a t for eoacaatrat ioa o f u m n » » r a i 
aasta « • a proaact t k a t was l a k« a o l i 4 at 
r o e * teapara tara . Tae t e s t e akoaad tks ts 
(1) aasta atereee t a s k * C M ka f i l l e 4 t » »2« 
capaci ty , sslaa tk rae eaaforetorc pec u a k , 
kaaea os tka alepa of t t o s o i M i f V a * s a l t 
cake ( t «ecree*l< CI) so l ids 414 set 

accaaalat* os tka seat t raasfer sar£aces of 
t » r eeaporatora: (3} avaraea heat t r e a s f e r 
c o a f f i c i e a t sas 2 * 0 tTC/fcr-sz, t t - a e c r e * T; 
C»l tke s a l t cake pro ject t u a t a i a e i less tkaa 
20 a t * aa ta r , i s c l a t i a c appcesiaately IOC 
coskiee4 e a t e r : f l e a t t a i a a a a t of peaiect l a 
tke process coasessates saa ' part l a 
ia.0M-2C,OOO bese4 oa so4iaa tea aaa l (ses ; 
IC| aeckasical proklaas sere r e e a i l y orercoae 
ky eiaor 4asxca caeaaasr {7| corrosioa aa4 
aaar aare a i a i a a l . Tests aaa* also skoea 
tka t n *«s te a«4 4ecla44iac aasta em be 
s l a i l a r l y coacaat ra ta t . Base* aa tkase 
r e r a l t s . t a a rrototypa a e r t i c a l asaporatars 
eere d e s i c a a i , to be l a a t a l l a C ia access 
ports o f e s i s t i o c easte staraee tasks , t u r n 

SCIPOUTIOa -tSTE; C0SCBTTSIT10C: t O c m t C T : 
m P O t k T I O l ; ZTtPOMTOSS; f T l M l t T O * 
caBcmckTS; su.ts-. B I S I I t a n n n r : casrts, 
MaiOaCTTTC; CaSTtS. U0CTB: »»STI PCOCBSSTCS; 
B t a i t M C C ; CISTiS, B ICC- lCCn: TtSCS: K I D 
ROCESS; m t nusrsB; cksrt akcksmsr 

< M * > 
cxay, a . J . . a a t t e l l e - C o c i f i c aartkaast 
Ubora tac ies , s a t e r i a l s BeEertaeat. Cecaaics aaa 
QrapUte Sect i o n . l i c b U a d , »». 

V a l a t i l i t y o f a Ciac S o r e s i l i c a t e class 
costsis isc S iaa la te4 U f k ' l e a a l I a 4 i « a c t i a e 
caste. 

WC1-21T1; 20 p p . | « 9 7 6 . oceaketl 

T o l a t i l i t i e s of a x i i c to c o l l i lea t a c lass 
coeta ia iac 25 a t t s iaa la tea k i a k - l e v e l 
rac ioact iae aaste c a l c l a e aad of tke ca le iae 
i t s e l f aace detera iaea i a tka raaea CCO-1200 
C. Tke f i s s i o n proaacts »b, Co, »». l a , as« 
Cs sere <etecte4 l a taa vapor troa keck tke 
Class aa4 tka c a l c i a a . l a eesera l , tka 
vaporizat ioa ra tes seta loaar f roa tea class 
a i t k tka esceptioa of I I ae« Cs at 1200 C, 
Basra tke ra tes aero akoet tke saaa f ree taa 
Class as f r e e t k e c a l c l e e . r a r t a e r s o r e , 
slopes of ( r r k e a i a s p lo ts far t k aa< cs aere 
k icker f o r . t k e c lass l a e i c a t l a c t ka t aore of 
tkase a leaeats aoal< ba l o s t fees tke class 
above 1200 C tkss f roa t h e ca lc iae . I 4 4 i t i a a 
of Bolsters t o tka a i r s i e s i f i c a a t l y 
isrresses tke vapor lsa t ioe rata far t k e 
Class. Beats o f v s p o r i t a t i o a of Cs S B 4 »» 
f roa c a l c i a e are very l ee ( i c .T as* 1S.1 
k c a l / a o l a , r e s p e c t i v e l y ) , s fac t that i s sot 
aaderatood. M e a s e ) r a t e s far Cs aaa ta 
Ceteteiaed i a t h i s sort a r e l . M / k r a t 100 c 
aaa *3C/kr at 1200 C far Cs, s a l O .or t /k r a t 
1000 C aa4 l . W / k r a t 1200 C fee I s . Vapor 
presssre i s coaser re t i vs ly a * t iaa ta4 t o * e 
less tkas 1 a ta fo r teaa t ra ts res keloe 1000 C 
for tke c lass ssf ITC0 - f o r the e a l c i a e . 
Caporixatios of a l l v o l a t i l e e lesests fros 
tke class ssess to be acoieate* by a s i a c l e 
aackaaiaa; t k a s , vapor coepositioa over tke 
Class i s a s s a a t U l l y taaaeratare laaepaWaat . 
Several eeckaaisss apply t o vapec isa t io i of 
the varloas a l e a e a t a f ree tka ca lc iae . Cross 
aeiafct-loss f ros t k e f l o s s as< ca lc iae 
appears t o be see face t a t e l f f ee loa 
c o a t r o l l e t , r a s p a c t i v e l y . f|atk> ( U B ) 

(ea t of • a e o r i s e t i e a 

Ca; t a 

« . » * * ; L IMC1T01I STCOIIf; C I l C I K s nSSIOC 
rtoMcrs; vounuTt; c u t s , i i c f -u rn : 
n«»fpitcif; Birrcsxoc; vimixtTioct • * * * ! 
*Hksm»T; c»*ri m m n t ! soioc cocroccN; 
UWMTOfT rfVVIIS; COMOlto* 
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<*OS> 
cabas, a . . I . Bssssls, t~ tak l . C OBoracek. aa* 
J . Sa l * l . tarafarsckeaesxaatraa. Karlarek*. 
federal tapeklic of Oeraeay. 

Eraparatiee as* Cfcaractearixatiea of aa laprem* 
•iffc Laval laUaactlve oast* fas*) Beroeillcat* 
Class. 

C0nT-T»1121; Scl*a t i t l e Basis tar Baclaar last* 
taaaaa-.'iat, Scleace aaasrlylae. M i a a c t i o * taste 
taeaeaaaat, «al. 1 , U . BcCartky (T4. I . at a l . . 
FroceediBes cC a Sfafosiaa. Boats*, a t . lotaebat 
2r-Bec**b*r 1 . 1978. Plesss Brass. Baa Totk. I T , 
lea. JT-an. SCI ac-(197*1 

k ales* cessositis* r u e * *a taa barasilicate 
systas aitk Tia2 aas developed a a* evalaatad 
far tee fixatioa af kiak-bevel radioactive 
aaata. The Ti02 aas asa* to aiaiaix* the 
volat i l i ty aC casiaa datlxa; aaltlae- tlass 
f r i t » i deaitreted iaactfa* aiaajlatad » a 
solatia* aas a*lte* to pre* ace the alass 
protect. Tka pexaaet*rs cvalaated acre: 
specific aravity; leach casisuecs easiest 
d i s t i l l * * n t « ; l i test eapaesloa: viscosity 
af sal t ; ispact rssistaace; tkereel 
coadBctivity: electrical caedactivity; 
volat i l i ty of the Inactive coapoaeets dariae 
ealtiae; u i c*cryst*llixBtioa behavior. 
Bora stasias arc ia proaress aa tro types of 
alesses evalaata*. class predects aita raal 
u s fcoa U l aa* ISfBi faal caacecassiaa aara 
iavestleete*. la too years ao stractBral 
ckaaast ia tka «lass pcodacts iaflaeacad by 
irradiatiee kas baas detected. (TOT) 

CRSTkUIMtlOa; PIHTIOB; EICtPSBtkTTOS; 
InBQBttOtT STOOTIS; SUSS; MTSICkl FBO*ml«S; 
SIIIC1TSS; BaSTt Tft*Ti:*T; MSTB, »ICS-ltrn. : 

nurrs, LigaiD; BCTBODS 

<««a> 
Jedea, B . I . , Jr. 

Bevelopaest of aa rffactiaa Uaais<*ailicat« 
id*orb*at fat ladicactiv* •arte Disposal. 

T IB- ' * * * ; as* of laocaaaic fscbaaae aaterials 
fac (edioactive taste Treetsaat, ».«. Jesisoa, 
at a l . | H i . | , Proc**dla*s o( a aorkika Bevtiao, 
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• need tot aaifec* ellaoptilollto ass 
alleviated by palletixiaa. Tka rssblaatiea 
af colloidal attapalaita and sodlee hydroxide 
prodaced stafcla pellets. IB order to tast 
tka s tabi l i ty , tka pallats aaca boi l** for ID 
•inate* i t aster ead 201 WO J. Tka 
attepelfite allaaas tka aistara to Da r n d i l r 
•itralafcla aa< tka caleiai and aaaaasiaa 
eoataat praeipitata4 tka cilieatas as acti>a 
fciatora. I * attaapt a i l l ba at«a to 
spatkaslsa el lsootl lol i ta froa ao4i*a 
alaaiaoailicsta oals aitk »l :Jl ratios of I : ) 
a»4 1:(. 5aaala« altk astacal el iaopti lol i ta 
a i l l ba triad, as vail • * tka asa of 
alaaiaoailieeta olaas. rraliaiaary caaalts 
kaaa sfcoaa a aarkad ia f laoca of tka ionic 
oaairoaaaat oa tka aass o( crratallisatioa 
•ad astara of tka prodaeta. > aorias of 
kydrotkaraal trascaaats of sodiaa alssiaas 
ailieataa kaa boos eatriad oat is a sratkaai* 
proorao of tW sillcatos. latios of »l:Jl 
aaad »ar« 1:«, isf. I s * , I t2 , asd i l l . roc 
taapatatacaa of 240 to ttt C H i l c i t a and 
aordosita kaa* baas praparad. Tksir l lsSi 
rat l ja ata 1:2 sad 1:«, rasoactiaalr, i t 

kiafcac tasparataras alhita aa* aaartx raaalt 
l a tka ratio raaaa af 1:3 ta t :« . Taa 
saolitaa haaa baaa praparad Craa satskaolia 
aad DaOkt at 100 daaraaa c aa« tkas* ara tka 
liada taolitas k »a« I . k l i t U a xaolit* 
aas aaairac aad i t aas sfatkasiiad fraa 
litfciBB kydraziaa, aatakaalia ai203.2Si02| 
aad aatac at 90 daaraaa c roc •stradakUit i 
attapalaita aas Mass. IB fartk*.-
axpariaaats a aaa pkaaa aas scataeoO is tka 
Uak si l ica rafioa abicft apassrs to ka a 
larar-tTP* aiaaral. tactors iaflas*cl>a tba 
fciaaUcx of tha axcBssaa caaetiaa ar» crystal 
stractaca of tha lao l i ta , sis* of tk» 
crystals aa4 porosity a f tka part i d a. Bora 
iBVastifatioas as tkasa systsss ara plaaaad. 
IBBII 
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latasiorick, S.. «. laser, E. tars, aa* D. 
t k i a l a , Isst i tat fax CbaBiacba TBCkaoloaia. 
Catafarsckasajsaslaaa Jalick 6eka. st i ick, Caraaa 
Pasocal lapablic. 
rrrs - 1 Procass far tk* SclUif icatioa of 
rissioa Prodact Solstioas tsisa a Draa Briar. 

CO»r-n0310: STT/r0B/*33: IkU>SB-207/19; 
Sasaaaaaat of tadiosctiaa tax taa froa tka 
aaclaat raal Cycla, Procaattaas of aa I l l l 
Syspssias. tiaaaa. kaatria. Barck 22-26, 19T«. 
Istcrxatieaal Itoaic tsacfy aaaacy, tiaaaa. vol . 
1, (pp. 31S-322), 397 pp.(197«, larckl 

1 aas process, PIPS, kas baaa daaalopad for 
tk* solidificatioa of tissioa prodsct 
solstieas fraa raproc*saa* Bret fa* i 
alaaasts. Tka riPS procass consists of tka 
foliating stops: coaceatrstios of fississ 
prodact solatioo; daaitratioa of tk* solstioa 
aitk forsald«ky*a: additios of alass-fsraiaa 
asterials; dryiaa af tka slarry ia a draa 
dciar; aaltiua of tka dry prodact ia a 
arapkita cracibla by ei«ia« laaal ia-pot 
aalt iaa; aad traataeat ef tk* off-aas aad 
caoaary of nitr ic acid. MPS kas boon 
tastad oa a 1 ka flass/kr seal* ia kot calls 
ssiaa LIB fael rcprooassisa fissioa prodsct 
solatioas sixes Oaeaabat 197a ^>tkoat satioas 
probloss. Typical rasa Us of test t i n * sera 
as folloas: specific activity of aastr a00 
c i / l : specific activity of tka coadwasata 
froa daaitrlficatlos 5 i 10(f-2l to 2 i 
10|t-1) C i / l , docoataaiaatioa faetor 
8000-2000; spacific activity of slarry 2000 
C i / l : specific activity of coadeesata eras 
drier 1 « !0(t-2t to 2 i 10(1-2) C i / l , 
dacontaeiaatioa factor 2 x IO(r»M to ' x 
10(!»«i); spacific activity of tke alasi * -» 
C i / l . Tke aiass aatris is 3«< Si02, 22< 
B2C3, 1W CaO, aad M BaO. kpproxiaataly 20« 
fission prodsct oxides at* added. The 
eeltlaa point Is < ISO-1200 dsfross C, sitk no 
"yellov pkase' baina obwrved. lost of tk* 
solybdeaaa is fixed as CaBoOt. (a 
volatil ixatioa as* tf or lass; eft-ass 
ssslysis sboss so selactiv* •» 
volati l ization. Leacb fat** for tk* prodact 
ranee fro* a x 10('-S) a c*( t -2)d(t>l ; near 
tka cestat of tk* block to i t 10(1-4) a 
c* ( t>2|d( f -n * t tka eraelble-alaaa 
intarfac*. Tkes* valsex are eo**id*r*d 
cesparable to tkosa ef tot t ie glass. Tk* 
kiob durability and alapl* alaaant* of tk* 
ptoeess skoald ask* repUceaent of part* 
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Denlepeeat aad •adlet ioe s t a b i l i t y of 
fee Biokly •aUoact iaa Baetax. 

coar-itoaw; sri/raa/asj: U B - S F M T / H ; 
laeeeeeaat of Padicectia* Bsate* froa tke 
ssc leer faa l Cycle, Proceed! aax of aa MM 
Syspesiee, t i eaaa , Bestria, tare* 22-2*, 1»7e. 
Iatetaat loaal I toa lc rearer Baeacy, Bieaae, t o l . 
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Barioes g la s s coopoaitioax aere aaodied aitk 
reeard t o s se ia tke x i t r i f i ea t ioa of Baaaox 
faal n a t e s , t f facta of »>riatioas i a 
foraatiea teeaeratBre, cryate l l i sat ioB 
bakaaier, aad leecktaa rata vara recorded, 
f i a c o s i t i o s aara aeassred bataaaa a09 aae 
1050 decrees C. Ike aoat laportaat crystal 
pkases aore identi f ied as eaeaesisa s i l t c a t a , 
aafaesiea batata, aad cac ia . Stadias «* 
storad eaerey ralaasa akoaed that eeere; i s 
ralaasad eaar a aida raaee of teeperate ies , 
so tkat catastreeaic triaeeriae; i s kifkly 
aal ikalr- Ballaa ralaasa obeys rick** 
d l f fa s i c s laa s [ to at laast 30* of to ta l 
iaaeatory, aitk di f fas ioa coe f f i c i ea t s 
typical for borosi l icata alasaas. laackiao 
axpariaaats a s i s * so l id d iscs or s laks of 
a lass ia a Soaklat apparataa at 100 deorees C 
revealed tkat tka f i t ' s sarfaco bacooaa 
daplatad i a Li, l a . aad I , aad t u t t k l s 
layar dries to a eraaelar poader akick aey 
bacoaa datackad i f thick saoeak. Tkis 
daplatad aarfaca la par ka* baaa iaclsdad ia 
tka to ta l aaiakt l o s s , t k s s , tas t s o* 
aaaoaoarad o l e s s saeples Bi l l skoa laackiaa 
ratas tkat dacraasa aitk t i e s , akaraas aora 
aassiaa saaplas a i l l ei^e alaoet coastaat 
ratas . l a testiae; alpka sad beta resistaace 
aadar aiaoaats ee,«i*el*Bt t a too years , 
laackiaa ratas for Pa-beariee; Blesses storad 
at SO aad 170 decrees C raaaised coastaat at 
epprerlaately 1.5 « 10(1-J) a ee(f-2ldft-1> 
aftar 10 daya of laackiaa, lata exposares ia 
a Tea da exaaff accelerator prodseed ao 
observable ckaaees. fsposare aadar a* 
alactrea aicroseopa kad ne affact* at rooa 
taspatatare, kat iaaeced l iay kabklas i s 
L i f l a a a e s a t 200 deeree* C. elaaae* aitaoat 
Li aara rediat iee ree iatart , a*aa at ki«k 
taaperatacae. (LM) 

lOLIDIflClTIOB; PsysiclL PtOftlTKS; lUil lBITTs 
BCBOf COIP00BBS; CB»0*IBI COapoOBP*; BUSS; 
II1I0B; LIICfsTOIf STSDItS; ItkCfXPO; 
M H i r a M ; » W T O » 1 0 » ; PUT0H0I C0IP00VPS; 
f i u o T i s ; SOPIOI COSPOOIPS; soirvi ccntocm; 
TiipfiiToti; «k*n u f t e i i f i i ; msTt», 
• l a n - l f r t l ; IMTK, JO l i d ; f « T f s , U0I0»CTI»«; 
IfttOKTIOl; U t H U 

« 0 » 
Katck, U P . , aad a . i . Sa^aa, J r . , •roakkaaaa 
•a t ioaa l laboratory, (ptoa. loaf Islaad. IT: 
kaacicaa Bator Bocks lasor iaUoa. 

ptocaaaiaa of l igk-katal kteaic aaatoa aitk tka 
Tiaa t o l l t i a a t * Oispoaal. 

t lD-^l -r IPatt IB); Saaitary ea«iaaa«ia« kspacts 
at tao t taa ic taaray Zadaatrr, >ra««dLa«s of a 
saaiaax, Ciac iasat i , OB, f.aakjar S-9, J9W. [p. 
3*a|.t19SC, octokor) 

Biak lo tv l f i s s ioa prod act aaata s o l m i o a s 
takaa a iract ly froa ta* procaasiaf of spattt 
araaiaa faal alasaat* froa atoaic n a c t a r s 
asaal ly ara mat saitabla far e f f i c i a a t 
adsorptioa af f i s s iaa pudacta by iaa 
•ackaafa oa clay aiaacals . Sapacatiaa of t&a 
balk of tka BOB-radioactts* ioas froa tfca 
f i s s iaa prodscts, tkarater*. ia a ki«kly 
dasirahla f i r s t stap. lka asa of sack 
procasaaa as alactrodaicaizatioa, kiofc 
taaperatare ca ldaat i -Ja . aad d iatx l la t iaa to 
accaaplisk sack saparatiaas ia discassad aitk 
aapkaxis oa tka eleaaatx af aaaiaoaciBf 
dasiaa. (lata) (Coap.'ata Taxt| 
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•abal , t^Cw, O.s. Caaarass, Boawa af 
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tasalar I f f a i r s . 
MClaar l a s t s •aaaoaaaat'-Ia'iaa af Coaaarcial 
M d a a r Baata laaaoaaaat. 

Oaarsifkt •aariaas bafara tka sakcoaaittaa oa 
BxacCT aad tka laairoaaast , «5tk Coafreas, r i r s t 
Sass ioa , laskiaotoa, D.C., lay 14-17 aad 20, 
1*77, Serial Bo. »5-15, (pc. 170-140), 115 
P». 11*77) 

Tka aosreae aad types of aaclear aas tas , 
aaaaaaaaat cssside-ratioss aad tackaical 
aalat ioaa, aad perteraaaee ooals aad risk 
assassaaat ara briefly diaceaae*. rroo a 
l i a k t aster reactor f i s a i l a araaiaa aad 
platoaiaa raaalts alota aitk etker 
tcaaaataaic (TtB) elaaaata aad ( l s e i o e 
prodacts. Sack aasta* asy b* kasdlad i s oae 
of tkree says: disposal of tke spor.t £»?l; 
•.esporary stocaea of tka faal far la ter 
reproceesiaf; or reprocess aad oktaia tka 
SBBsed f i s s i l e ersaia* aad platoaiaa. t a 
data, reprocess las kas beea o l ia iaatad as aa 
a l texas t iae tea t o tbe (oaalb i l l ty of aeapoaa 
p t o l i f e t a t i o a . la additlea t o speat faol 
otkec aasta soarces are: loa- laae l aaate 
coataaiaated aitk eitkar f i s s ioa prodacts 
ea ly or aitk rto easts ; klaa-lataI 
reprocessed aastes; traalaa e i s t t a i l i B e s ; 
aad aasaoaa o f f laeats . Bifk-latal aastas ara 
calciaad aad placed late c t e i s t e c s for 
storaoe ia desiaaatad repoaitariaa. Speat 
fae l alternative* rsaea free a i r cooled 
serf ace f a c i l i t y t o see loeie storaoe. tke 
teckaolofy kaa bee* laaoastratad far tea 
years, Saolef ic i so la t ioa appear* a t tk* 
praeeat t i aa ta be sere aiakl* t»aa leap 
•pace, ice akaat, or saa bed disposal , tke 
B.S. pxeeraa oa f e o l e f i c diaposai aad tke 



<«10> 

• 1ST' •tODBCTIOa 

23C 

<«»»> CQIT. 
need t o aaderstaad tke eacloey »»* kydroloiy 
of tke foraatiaa era stressed. ioe-l*>v»l 
non-Tin Bastes axa barled l a akallo* 
treackes. h atady kaa akcaa tk»t t i ekter aad 
aara coaatiatest :o«elat iee aad iBst i ta t ioaa l 
ptocedaxas axa Beaded. Bavelopaeat of 
ef fect ive aita cr i t er ia aaa deseed aost 
iapnrtaat tor aeccossfal a i ta ee lac t loe -
arables t a i l i a e s cam ba a leae-tara aeacca of 
radioactivity t o bat* tka ataospkere aad to 
tka eatar;ked la tka reaica. Beac*, tka a i l* 
needs to ba ^ a x U i t a t «o f atara oeaeretloes 
ba easea<ered. at pre. -at radiocarbon, 
radfokxyptoa aad radioiodiae caa ba col lected 
u gases; aaa teckaoloey » i U ba reeaired to 
father rad. o t r i t i a a . tbaaa ia coetroveray as 
to tka bes i t of assessine r i sks : far capita, 
iadlv idea l , ar t o t a l popalation. Tka problee 
caa ba resolved i f decis ices caa ba Bade aa 
to akick risk* ara acceptable, varioas 
opticas for risk aaaeaeaaet, aad tka aala* of 
fatara tackaical i s p l i c s t i o s s . Tka ****** 
caa b* aaaaaed safely ai tk ex is t ine 
technologies or extension*, nrnt; |s*P) 
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Baiacrl, a . , Beatcke 6eselU"ckaft far 
•ialaraafacbaitaaa vos iter BbL'nns toff en cabl , 
Bel, ge la ias . 

Techaiaees for Bioa-Level Baste Sol idif icat ion 
i* Europe. 

COBr-701121; Scient i f ic Basis foe Baclaar Beat* 
Banaoeeeat, Sciaaca Oederlyiiq radioactive laat* 
Baeaaeaeat, Vol. 1 , C,J. EcCartky (Ed.), at * 1 . , 
proceedings of a Syaposisa, Boston, Rl, » teener 
21-Deceeber 1, 197B. rieaaa (rasa. Baa T o o , IT, 
Ipp. 21-29), 563 pp.(1979) 

In S9s« Earopaaa coaatriei considerable 
aaoaats of hiah-level »ssM eolations froe 
naclear faal reprocessing alre.dy do ex i s t or 
ar* expected to be generated vltnia t i e aext 
on* or tao decades, ieoae tbese countries 
ara Belgian, Prance, Gereaay (red. lap.I and 
Scent Brit ish. I t ia coutonlT agreed that 
for a safa f i sa l disposal tka l i g e i d 
high-level va.te kaa to ba so l id i f i ed . 
Therefore atrong e f forts ate aada t o develop 
aad demonstrate at industrial s ca l e a proeeas 
aoitabl* for s o l i d i f i e s t l c a . This paper 
given a tartar of tka correspondiig 
detelopavats in tka font Mrcpea.i cmntrias 
atutiun** at of* in tke past an/ pcese. t aa 
veil a* tke (stare plans. Tke 
BlB-solidification procesn andar developnent 
(sainlt »TB rasp. »TR, BafPfST and P « m « | 
•re described aad tka characterist ic faatires 
are skoaa. The processes and their prodaets 
•re coepared. ( is tkl(Cosclets text) 
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Bitaaiaixatioa o f Iadioacttae Bastes at tka 
Baclaar lesaarck Caatar Barlsraka - Ixparieac* 
froa Pleat Operatioa aad Daaelspaaat Bert. 

BPC-232B; 12 pp. |1«76, Ba r | 

Tkia report aaaaarlxaa aoaa of tke) as sea t ia l 
axparieaca as* raaalts aaiaed i s radaast* 
bitaaiaixat ioa at tka Baclaar Besearck Otatar 
Ksrlsrake batk i s plant aaecatieai aad B aad B 
a c t i v i t i e s . Baa t o verp res tr ic t i r e a c U v i t p 
disckaraa l i a i t s , eff ickaat east* traataaat 
teckaiaeas aad to ba aelected for tke cas ter ; 
evaporatloa of lea aad aadiaa leve l east* 
streaas taraad oat to ba tea aost e f fec t ive 
aad aost ecoaoaic pcecadere aad »aa tfcerefoxr. 
adopted for * laroe treataeat plaat akick 
started opecatioa i a 19*8. Tke aveporator 
coaceotrete* froa tkat pleat vare aal id i f iod 
dariae tke f i r s t pears kp aixiaa aitk 
coacret*. Tkl'. batckaiaa tackaita* aaa 

- r e p l - ; ; i by tke coatinaeaa bitaalBlTatioa 
process i a 1972. Tka p laat , tke e s s e e t i a l 
prct 'if akick i s a se l f -c leaaiao 
acrev-extraeer evaporator, a l l o t s a t tka aaaa 
tj.se tka e f fec t ive evapcratioa of eater froa 
tk* evaporator coaceatratea - i d tka 
koaoaaaaoas iacocporatiaa r ke radloactiv* 
s a l t residsas ia to biteeea. . tsainixatioa 
east ba l i s i ted to iateara cotal doses of 
1B(EvB)-10(x*9| t a d s , carxas..iBdias, to aediaa 
l eve l aastas. la t k i s coaaection, aad da* t o 
tke experience saiaad, tkere i s so doabt tkat 
b i taaia ixat loa i s aery aal l Belted fox tke 
so l id i f i ca t ion of easts concentrates free 
poaar reactors and e i l l tkas fiad a broad 
appliCdtioa in tke fatare. ks f a t as sea i s s 
l e v e l vaste streaas froa reprocessiaa pleats 
a i« concerned, eork ia coatiaaiaa t o farther 
increase tke safety of tkis process by 
redacia* botk tka ac t iv i ty and tka ni trate 
content of tk* vastes . optiaaa evaporation 
capacity i s abeat 1*0 te/B2d/kr; tke bitasea 
prodact i a extreaely koaoaeaeoas, aitk 
approxiaately 50 * t ( sa l t and no aore than 
0.5 et« res idsal sater . Tke pB a! t i e 
evaporator coaceatrata i s adjaattfd to 0*16. 
Since s tart ap in 1972, aboat 700 ca a of 
concentrate* keve beee rrodeced froa over 
ad,000 ca a of lov-and iatereediate- level 
e f f laeats cirtainlnq 10 (B**| Ci. 
approxiaat*)/ 2000 draas sere prodacad aitk 
aa average speci f ic ac t iv i ty of 100 Ci/ca a 
aad vera snipped to tea ansa s a l t Bin* for 
disposal . £»stribation of doae rates vas aa 
fo l loas : rosakly 501, 30*, 10*, aad 5* of 
tke drsas kad dose rates of ap to 20, *0 , 60 , 
aad «0 l / k r , respectively; tke reaaiader 
shoved dose rates ap to 200 B/kr. To cope 
s i t k t h i s the sheet aatal draaa ate either 
placed into a 200 l i t e r reinforced draa tkat 
i s inserted in special reesakle shielded 
transport containers ot tke sheet aetel dtves 
ara inserted into prefafcricated concrete 
containers vkick s f ter t s i s a topped off vitk 
concrete ir« transported to the lose for 
disposal, (nsth) (LKR) 

BITDBIBK1TIOB; PUBTS, It STB tBBnTBEBT; IkSTf 
TBUTBBBT; BITSBfBS; tV»POflT0» COBCnfUTf; 
tViPOHTOtS; JJ1.TI; BkSTBS, XBTHBIOIkTI-LBTEi.; 
BkSTM, lOB-LBVfl; BITItTIS; pB; CO»T»I»«S; 
DB0B5; RITBODS 

<613> 
Rill, J., Onitad Kinadoa I tonic Cnocay 
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< « « > COCt. 
l e tbor i ty . 

•adioective aasta Baaaeeaect i s tk* Baited 
livedo*. 

Itoa 2*0:250-253; COBT-7»0701; auegeaeat of 
aasta froa tke I I I r a t i Cycle, Proceedieas af aa 
latexaaliOBal Syaposiaa. beaver, CO, Jaly l l - l t , 
m * . |« pp.) . (1*7a, octebar) 

ProcessiBg af irradiated taal a t tke 
Biadscal* Fleet aas started soaa 25 years ago 
as part of taa aatlaaal defease proeraa. 
so*,- eastes froa taa aaclcar poser presrae, 
•kick i s 20 years a l l , axa belae. aaaaeed- It 
present, 5000 • • ara geaerated by aaclaar 
poeer aad aaotkvr 5000 SB ara expected t e b* 
a n u r i u . 1- tk« aart tkrea years. XB taa 
years tke aasta aaaaaaaaat pxoarae kas baaa 
operatiag 20 t o s s af plateniaa kave Baaa 
processed. Tka principles esed ia tka Salted 
Kiaedae fee coatrol of tka aacleax iadastry 
ara based aa iataraatloaal recoaeeaeationx. 
Tbay ara: 1| to aasara tkat aa aaabar af tka 
peklic i s exposed t e radiation exceedlag .tke 
teas l l a i t ; 2) t e esssxe tkat tka akole 
popslatiea deas s e t reeaiaa a dose aere tkaa 
1 xeeSpexsoa ia 30 j eers : and 31 to do akat 
i s teaseaably practicable t e redac* l o s e s fax 
belee tbese l e v e l s . These objectives COB be 
coaverted i a t o a pract ica l prograa as 
f o l l o a s : 1| a l l aaaecesserT exposeie to 
ra i ia t ioa skoeld be avoided; 21 a l l 
saeecessary aastes akoeld be avoided: 3) a l l 
eseeceaaarv operations s k a l d be avoided aad 
•• a l l vestas east be pet iato a pkysical 
fore akick caa re recovered, t a s t e s are 
kaadled la accordaace a i tk tk* above ata'ed 
proaraa. eaaaoa* sastas r re treat*J according 
to tke problea aith nigk *fficieacy 
f i l t r a t i o a , iaert ia des i s t iaa , e l ec t ros ta t i c 
precipitat ion, or scrabbles, or abevpt ioa 
processes, lov act ive s o l i d vesta* e l eo* 
free of coataaiaatioa are beried i s approved 
areas, vbi le tk* otker vastes coataaiaated 
aitk lov beta/gaBse a c t i v i t y aad alpka 
a c t i v i t y are treated aad disposed Of i s tke 
ocean. Bigk act iv* so l id vestas aad fee l 
e leeeat cladding i s stored. Sea disposal i s 
ased for lev active l i g e i d aastes after 
processing by t i s t i l l a t l o a aad f loe 
preclpitat loa. Sedisa act ive l i o e i d vastes 
are treated by tvo aetkod*. Tke f i r s t i s to 
coBceatrate by evaporation store for a 
spec i f i c t i e * i s tarva l , aad thee discharge to 
tke eavlroaseat. ka altaraative i s to treat 
by f loe precipitat ion, treat tke l iqs id as 
lee l eve l eeate sad devetex tke sladge, aad 
ator*. Storage i s thick-vailed concrete 
c a l l s i s tka aetkod ased to kasdle bigbly 
act ive l i e s i l vaste . »y tk* year 2000 i t i s 
expected tkat tea t iae* tke leve l of f i s s ioa 
protects v i l l kave to be kaadled. i t present 
so aajor ckeages ia vaste aaaageesst poller 
are expected, bat eitk fertfcer researck 
better procedares e i l l be seed. U s e vork i s 
proceedieg as v i t i i f i c a t i e a . (IDI) ( t i n 

IISOIPTfOB; 1LPB1 MITIClfS; BWnL; 
COfTsIIBIPT; MC0«T»BIB»TI0l; XV.POIUTIOI; 
PISSXOS Mooters; noccouTicw; MOUTXOB, 
«>BBh; PiCkae»«; PltCIPXMTXOI, CStXlCiL; 
• t f l t f S i S10B«tS; ST1BMI0S, IITMB»TJ0»»1; 
MStf MPlBIttaT; BiSM TltalBItT; f i f t t t , 
• 1 0 1 - L t m ; BKTIS, lOf - l tTt l ; MSTTS, 
IIOIOiCTXTi; ftSTIS, SOtID 

Jnrdle*, I . J . , and a. J . Steiadler, argoaae 
•st ioaal Laboratory, ckealcal tee/laeerieg 

Divlsiea, Ireoaae, I I . 

Bttal racapssletioe ef Coraaic lae laer . 

•3JW-7B1121: S c l e n t i t i c Bai l s for lec lear Baste 
Snaageawt. sc ieace •aaarlyiea ladiaactive Basta 
saaaeeeest. Vol. 1 , S.J. HoCartky (Ed.) , *t * 1 . . 
Pteceatiass a f a Syaposiss , Bostoa. a t , Boveabar 
2B-0«ceabar 1, i r> l . PIBBBB Press, la* Tork, BT, 
(pp. i a i - 1 0 * | , 5«3 pp. (1979) 

k discess ioa i s pxeseBtet oa tfc* e e r i t s of 
s a t a l eBcapsalatias. Tk* pxecess aay be 
considered a* a bact-ep to v i t r i f i c a t i o e tor 
a l l kigk-level s e s t e t , iacledisg l ight eater 
reactor Bastes, ax as tke aajor 
s o l i d i f i c a t i o B aetkod for tka fast breeder 
reactor Bastes, sesa e f tke e t t r i b e t e s are: 
a decreased probability ef dispexsal by 
kyereel ic ex aaaliaa eaaas e s a xasalt of 
aeckaaical daaaee; aad sa iBcreased beet 
transfer s i t k a l l a*r* kigk-level vastes t e 
be iscorporated. k cea {arises e i tk 
v i t r i f i c a t i o s i s aade aad pxoblee areas are 
diecassed. in ft 

TITBlrlClTIOB; IBCkPSaUTICB; SOLIOXrXCITIOB: 
JETeX-' BETBODS; BkSTESr BISB-lEVfl 

« 1 5 > 
JaaaiBaa, I . S . , Savaaaak l iver Laboratory, 
l i k e s , SC. 

Flaa for Sol idi f icat ion of Savaaaak l i ver Plant 
•igk-Level l a s t * . 

U-BS-11-23; Isaricaa Inat i t s t* of Ckealcal 
a a i s a e r s TOtk laaaal «eet ia«. Be* fork, IX, 
Bsveaber 13-17, 1977, (32 pp.).(197T| 

Plans for tke loae-t*XB aaaaaaaeat of 
high-level aaates at Savaaaak l i ver Plant, 
p r e s n t l y stored as alkal i** s a l t s aad 
s l sdees ia aadararoaad tanks, are for tkeir 
conversion to kiak' iatesr i ty so l ids for 
transport t o a rederal tespository. 
I s t i a a t e s are that by IMS, skea east* 
resoval i s planned to baaia, tkere v l l l be 31 
vaste storaee tasks coataiaias 13.3 a i l l i o a 
s a l of daap s a l t s , 3 .* a i l l i o a ee l of s ledge, 
sad 5.6 a i l l i o a gal of l i ee id vaste. 
Bydraalic reaoval of aalt« troa tke tanks 
v i l l regaire »2 Bi l l ion gal of vater. Tkia 
so la t loa s i l l be coabined aitb separaat* ia 
the sledge storage teaks aad circalated by 
is - taak peep* to slarry tke aladga, prodaciag 
CO a i l l i oa gal of e a s t s . Tkis vaste v i l l be 
approiiaately 2.2 aolar BaS03 sad 1.1 solar 
laB02 aad skoald contain (by 1f»5| abost 2.1 
Ci/gal Sr 90, 2.2 c i / g a l Cs 137, 0.77 Ci/gal 
f s 1*7, aad 0,19 Ci/gal ce 1**-pr 1»». Tke 
s lsdee v i l l be cantrifagad o a t , taking vitk 
i t aost of tk* act iv i ty except for Cs 137; 
tbe raaainiag s o l a t i a a i l l be decoataaiaated 
by loa exchange, tk* s a l t evaporated to a 
s o l i d aad stored a t s i p , Tke loa eickeage 
e l s e t e sad sledge are ccabiaad, dried to a 
pooler by spray ca lc inat ion , cosbiael i l t k 
g l a s s f r i t , aal aelted ia a eoatiasoaa 
e l e c t r i c Sa l ter , Tke a e l t i s poered la te 
a t s l a l e s s s t e e l conu iaera , s o l i d i f i e d , tke 
coataiaer* sealed, lesk-ckeckel, 
decontaelnated, aad placed ia ata ia las* s t e e l 
over pack* for skipaaat. Off-gas froa the 
ae l t er / ca lc laer i s scrabbed, f i l t e r e d , aad 
released, ( ts i ) 

HITS; SUMIS; IISTtS, BIOB-llTtl.; I1STI 
BlIkOnNT; BkSTts, UgOTD; 101 IICIII9I; 
niPOMTZOB; CklCXMTXOI; fXTIirXCkTIOl; 
SOUOXrXCtTXOI; I I T I M C S ; UflXTBS; STI0ITX0I; 



«ts> 
l i n t FJOBOCTIOB 

< * K > COTT. 
cisro*: BBSTE n n n m ; BBSTE VOLSBE 

Jckasoa , « . J . , aed 1 . 0 . F o a g , B a c k e e l l 
I n t e r n a t i o n a l . B t o a i c s I a t a r a a t i a a a l D i v i s i o n , 
Energy S y s t e e s 6 r o e p . Becky F l a t s P l a n t , Goldea, 
ec. . 
Baste I a c i a a c a t i o a end I e s o b i l i x a t l o a f o r 
l e c l e e r F a c i l i t i e s - t p r i l - S e c t e a b e r 1 9 7 7 ) . 

irp-2T«j: ie pp. (irre, October MI 
a f l e i d l x e d bed i a c i a a r a t c c e s i a g v a r i o e s 
p r a t t a a t a c a t e n * f e e d i n g t e c t a i e e e s h a s baca 
d e v e l o p e d t o b a t a e r g a e i c i o a e i c h a n g * r e s i n s 
a i t k ep t a 5 5 * e a t e r e o a t c a t . a r e d a c t i o n 
f a c t o r o f a: I by v o l e a e . 7 : 1 t y s e l e b t a a s 
t e e n o b t a i n e d by f eed ing t h e c a s i a b a l o a tka 
f l a i d i x e d bed s a r f a c e . v a r i o e s s e t hods o f 
f e e d i n g taa a a s t a i a t o t k a i a c i a a c a t o r a s an 
a l t e r n a t i v e t o t h e p r e s e n t c o e p c a s s i o a s c r e e 
vara i n v e s t i g a t e d v i t h o e t s e c c e s s ; a a 
e x t t x s i o n caa aaa f o s a d t c s e t t e r e x t e a s i v e 
daaage f roa hard p a c t i c l a a £a t k a t e s t a a s t a . 
> b a a c k - s c a l a a a t a l l i c v i t r i f i c a t i o n ckaabat 
h a s beaa o p e r a t e d aed aas prodeced g l a s s froo 
i n c i n e r a t o r r e s i d e e s aad e t h e r a a s t e 
s a t e r i a l s . a f t e r e x t e n s i v e t e s t i n g , I c o a a l 
690 r i s foeed t o be t k a b e s t 
c o r r o s i o n - r e s i s t a a t a a t a c i a l f o r c o s ' * r s c t t o r 
of tha ckaabac . Bse o f g l o a b a r s i n s t » - d of 
c o i t a l a i c a r e s i s t a n c e a l c a a a t s s h o e l d 
s i g n i f i c a n t l y i n c r e a s e o n - s t r a t a t l a a . Tao 
aa tkods of v i t r i f y l a g BEF» f i l t e r s v e r a asad: 
(1) i a c i a a r a t i o a of tka e a t i r e f i l t e r aad 
v i t r i f i c a t i o n o f tke r e s i d s e , > n ( (2) 
s e p a r a t i o n o f t h e f i l t e r aed la and t k e f r a a e , 
i n c i n e r a t i n g tba f r a a e and v i t r i f y i n g t k e 
a e d i a d i r e c t l y , t k e c o a p c s l t i o n of HEP* 
f i l t e r coaponants i s g i v e s . (LICK) 

tlCIBEBlTIOP; IRROBILTZaTIOl; BlSTES, SOLID; 
BESIBS; FILTERS; S U S S ; SEStCHES; T0L0RE 
•fCDCTIOE; fCDIFREIT; RETBODS 

<«17> 
Johnson, J . I . , s . o . P a l k e r s o a , T . I . HeFay, and 
J . B . Berde , Oak t l d g e R a t i o n a l l a b o r a t o r y . Oat 
B i d g e , TB. 

Beat E x p e r i a e a t s ( o r S a l t F i x a t i o n of 
l a d i o a c t i v e B a s t e s in C l a y - F l e x R i i t a r a s . 

TID-T517 (Pact 111 ; s a n i t a r y E a g i n e e r i n g a s p e c t s 
o f t b a a t o n i c Energy I n d a s t r y , P r o c e e d i n g * of a 
S e s l n a r , c i a c i s n a t i , OR, oeeaaber 6 - 9 , 1 ° 5 S , 
t i c . 3 3 9 - 3 5 1 ) . ( 1 9 S 6 , October) 

It eat nod of d i s p o s a l o f h i g h - l e v a I v a s t e s 
aoa ld a l l o a tka kaat o f r a d i o a c t i v e d e c a f 
energy t o f i t a c l i r - C i a i a a s t e a i x t a r e , 
T k i s r e g a i n s a a s t a s c o n t a i n i n g an energy 
g e n e r a t i o n of a t l e a s t s e v e r a l v s t t s / g a l l o n 
and i s p r e d i c t e d on t k e d s v e l o p e e n t o f 
• o r k a b l a e l a y - t l « i - a l i t « c e s e k l c h «111 
a d e q u a t e l y " f i x " tka a a s t e * , Tke p i t s t o fee 
need a o a l d be a t l e a s t 20 f t i n d i e a e t e r and 
20 f t d e e p , l i n e d * l t k e o t c r e t e a n t i n s u l a t e d 
a i t b g r a a s l a r v e r e l e o l i t a . S e v e r a l b e a t 
e x r e r l e e a t i r a r e d e v i s e d to d e t e r i i s e the 
t e a p a r a t a r a * s h i c h v e i l i a s a l e t e d dry c l s r 
B a s s e s aoald ceack a s a f a n e t i o n of t h e i r 
s a r f a c e t o v o l a e e r a t i o s for a a r i o a s s p e c i f i c 
e n e r g i e s . The a r e a / r o l a * « r a t i o s o f *«2M 
• e r e a a e d . I t aaa foand t h a t a 20 f o o t 

d i a a e t e r p i t a i t k a d r r c l a y a a s s aboat f f t 
deep g e n e r a t i n g 0 . 0 0 5 a a t t s / c c II Ci /cc? 
n t U r e a c h 900 c . k s e c o a * s a t o f heat, 
e x p e r i a e a t s a a s done t o o b s e r v e t b a f r o t h i n g , 
b o i l i n g , f e s i a g . d r y i n g , aad s i n t e r i n g o f t h e 
c l a y a i r t a r e s . The f i r s t raa prodeced a 
f i r . . l cake; a h i c h a a s s e t s t a b l e t o a t t a c k by 
e a t e r . l a t k e secoad e x p e r i a e a t t h e a i x t a r e 
becaae a f r o t h y e e l and f i l l e d t k e c o a t a i a e r . 
• e a t aas then i a t r o d a c e d a t a poavr l e a e l o f 
2 0 e a t t s aad t h e e e l b e c a a e a l i ^ a i d and t h e 
l e v e l dropped e r a a a a l l T a a t i l a f t e r SO hoars 
a t ak ich t i a e i t a a s r e i a c e d t o h a l f t h e 
v o l a a e . The e x p e c l a e n t s a s a l t l a a t a l y raa a t 
f a l l p o v e r , 300 e a t t s . The a a i i a e a 
e e s i l i b r i a a t e e p e r a t a r e s a s ISO c a b i l e t h e 
a a x i e e e a v a r a e e t e a p e r a t e r e eaa TOO c e i t h a 
s p e c i f i c e a e r e y o f 0 . 0 2 a a t t s / c c . Tha f i n a l 
c a k e aas f o e s d t o be s o l i d , f r e e o f c r a c k s 
aad a e l l s i n t e r e d . 1 p i l o t p i t e x p e r i a e a t i s 
p l a a a e d . a k i l e t h i s s e t h o d s e e a s t o be a 
eood p o s s i b i l i t y * easy r r o b l a a s r e a a i a , 
i a c l a d i a e e v a l s a t i a a t h e d e g r e e o f v o l a t i l i t y 
o f f i s s i o n p r o d a c t s a t blah t e a p e r a t a r a s , t h e 
h a n d l i n g o f a a s t e f coa t h e i r s c a r c e t o t h e 
p i t s , aad t k e o p e r a t i o n o f l a r g e M a k e r s o f 
s a c k d i s p o s a l p i t s . t»tv» 

C U T S ; gECDPTMIRaTIOR; EFIFOMTIOX; riSSIOB 
•R3D0CTS; UBOUTOFt STOBTfS; RISTf TxtstRERT: 
SXSTES, RTSR-LEVEL; f l S T E S , HOOtD; BaSTSS, 
udlOtCTITE; PTTS 

<a1B> 
J o k a s o n , V . F . . B r i t i s h l a c l e a r r a e l s , L t d . , 
• i n d s c a l e B o r k s , s e a s c a l e , Cagland. 

Opera t iona l T e c b a i c s e s t o R i a i a i x e , S e g r e g a t e , 
and accocnt f o r Alpha-Bear l a g B a s t e s . 

COBF-7«0310; STI/POB/»33; !>Et-SR-20T/a«; 
l a n a g e s e n t o f l a d i o a c t i v e a a s t e s froa tha 
l a c l e a r Fael C y c l e , V t o c e e d i a g s of aa l i f t 
S y a p o s i s a , V ienna , a a s t r i a , l a r c h 2 2 - 2 * , 1*76. 
I n t e r n a t i o n a l h t c a i c Energy hgeacy , T i e a n a , V o l . 
2 , ( p p . 1 * 1 - 2 0 0 ) , »2» pp. (19761 

T h i s paper s a a a a r i x e s p c o c e d a r e s adopted a t 
t k e B i n d s c a l a Bocks of B r i t i s k l a c t a t e F a e l a , 
Ltd . t o r e d a c a t k e v o l a a e of P a - c o s t a s i a a t e d 
a a s t a prodaced. B a s t e s a r e c a t e a o r l x e d a s t o 
d i s p o s a l , t r e a t s e f t t and s t o r a g e r o a t e * 
a v a i l a b l e . For draaeed P a - c o n t a a i n a t a d 
a a s t e , r o a t e s I n c l s d e s e a d i s p o s a l , 
i n c i n e r a t i o n aad i a t e r l e a toraga pending 
d e v e l o p a a s t of far ther t r e a t a e a t a e t h o d s , 
Retkods p r e s e n t l y a v a i l a b l e , and t h e i r 
l l a i t a t i o n s , are d e s c r l t e d . l a v a g a i p a a a t 
e r p e e t a d t o bacore a v a i l a b l e i a 1 9 7 6 , 
i n c l a d i n g a aegaantad g a s a a s c a n n e r , an BIC 
"raadoa d r i v e : " neatron I n t e r r o g a t i o n d e v i c e , 
aad a aeans o f d e t a r a i n i s g tke P a - c o e t e n t of 
c r a t e d v a s t e , are d e s c r i b e d , a l s o d e s c r i b e d 
i s the d a t a eanegeaeat s y s t e e , vhlcfc p r o v i d e s 
i n f o c a a t i o n oa tha e e o s a t s of Fa l o s t t o 
e a s t s and ahieh It asad t o a c c o a n t for t h e 
f i s s i l e a s t e r i a l i n e a c h a r e * . P i g e r e a asad 
i n a c c o a n t i n g are e a l c x l a t e d froa 
n o n - d a s t r a c t i v a a a a l y s e s a t t h e v a s t e 
handl ing f a c i l i t y , a s * r a a a l t of t h e s e 
t e e b n i g a a s , t h e v e i g k t ef v a s t e a r i s i n g 
a n n a a l l y f r o a 1973 throagk 197S has decreased 
p r o g r e s a i v e l y by 3<< and the e a l g k t of 
a s s o c i a t e d Pu by 5Tf. (LRRI 

EOOIPMBT; IBSTP.0REBTS; I t J T t RhBtStBEBT; BhSTE 
TOLOBE; BISTES, BaPIOI-TriFf; FtOIOtCTIFITr; 
RETRODS; VOLORt IfOOCTIOIj PLOTOBIOll 
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<«1*> 
•aaao, T . , aet a. H o n , Beseaxck taatitate of 
l i m i l Bressiag aa« Beta Hare T« Tokoks 
Belsersity. Saadal, Jepaa. 

rcecessiae. at Badicactiaa Baata Selatiea eitk 
zeolite | 2 I . leeckakilitlee of Caaiaa aed 
streetlea free Calc&aed zael i ta* . 

Blkoe Gesskicyoke sekkeiski T»f2j:a3-e*; 
o ts -7a- j i j . | i r»7 , rebceery; W o ) 

tariees types of seolltee ealcieed at Ufk 
taeperstares aaca laaeatieited (or laackiee; 
rates. Type a taollta ha* aa l«a exchavfe 
capacity fee Cs 13T of T»t Boa/Ma m, aklla 
types t eat T xaolltes lad aactaaita kat 
capacities of 1*5. I K aad 1*t aae/IBO a, 
caapectiaely. rax St as tke iaa eickaaee 
capacities aaca SW, *7a, ] N , art 21* 
eee,/100 t- Type a akoas tka least capacity 
bacaasa eely a of tke Ba»« i a tke eeit call 
•kick coitalae 12 aca exekaaead aitk cs. 
appareatly ealy thaaa Be'a existiae aaar tka 
e i jk t aeakexad-ciBy ax* escbasfe* aitk ca. 
fa tka caaa of eordeaite, oat af • Be*s la a 
aait ca l l • aaaa ta exist i a a site ekaaaal 
toned by tka eigat eeabec-c-iaa, sad tka cast 
is tko leceee* alee chaaael focaed by tke 12 
seaberad-cias;. Tki« explalse tka high isa 
exekeaoe capacity. Bbee tka calcialaa 
taeperatace i s raised, teachability decreases 
as a casalt of *k* forest ioa of pollecite a t 
teaparatsTes bataaaa « • • avi 10M decrees c . 
Casias lasekis* rata* for dist i l led aatac 
reefed <cea 2-5 a 10(1-*) to "».« « lefC-a) 
e/se, ca * fee tka zeolites sad eocdeaite. 
stcoatiaa leacklae. t»t«a a n lass tkaa I.c a 
1011-101 ta S.* a 1t|t>9) *fm* ca d. 
Leackiae. cataa tepidly decreased as t iaa 
elapaad. lacteal to , i f i t i s toned iato a 
cslciaed clock at kiak teiaerateree wi l l kava 
a loe laackiaa lata, sad tacoaa asakle. 
Japaa kaa large deposits cf aerdeaite. (IB*) 

ciLCTii; casna; 10a azcaaaet CIMCITT; 
titanic; MIDBBTTI; vouociK; STBOBTIBB; 
IMI ITCS; SOIIMHCITIOC; atsrr. THITBBST: 
i t M t u m t ; iksit*, aioa-iini; U IOHTOIT 
itaaxts 

<«J0> 
Bailey, J .» . , aa4 I.B. taskia, Savaeaak Blaer 
Laboratory, likes, sc. 
CocEalatiea of ledleaecllda teachabilities aitk 
alccoatcsctstas of classes Ceetelalao Saaaaaak 
liaer fleet fasta. 

DI-1S11; 15 pp. (1*?«, «erl 

laackabilitias of Cs aad lr fcoa tka alas* 
aatcicas aaca correlated i l tk tka 
aicroet recta res of olessei coataisisa vasts 
eledoe fees too savaaaak Maer Plaat aasta 
taaka. i l l slatae caaposnta, axcapt a« 
•kick * o l i t l l l t « 4 , aaca ccaplataly selabla ia 
tka aal t , kat saall taoaata of ccrsUlliaa 
lcoa axiAa pcaeipitatal dado? eeollaf. 
Tarw piacipltaus kifa aa «ffacta; tkeic 
Uackakil lt ias aca lass tkaa tkasa of tkaic 
alas* aatcieas mi tkar aca sot aacickad is 
cs a*4 * t . Tka alaaa coaUiaiaf »0 at f Talk 
I I alada* aaaitcifiad akai kaatat at ««0 C 
foe 1 aoatk, aa afcoa* br ttt, I-car, aad 
aiccaacopic aaalraaa. Bofitcifieatioa 
tsecaaaal tka c* laackabiJitr by a factor of 
appcoaiastaly 190 bat i t t t l h i ta aacr loa 
(< 10(1-6) ays* ea <a i j . Tko alasa 
coatalaiat *0 atf Ta»k 5 flatfao i ld tot 
doaitciff vitk tko aaaa boat tcoataoat o»»» 

tkaaak tka tao slataaa kaaa siailac ckaaical 
caapoaitloas. (katk) |BiP) 

laackiaa Bata 

Sc »0; ca l«s ; aa la«: la ISO; cs 137; sb 125 

uacaias: virazrictnoa: art rairicaTioB: casiaa 
U7; catatciL coarosmoa: atstts, aisa-Ltnt: 
staoama M; ceaiaa taa; RTaaataa io«; 
tanrtta is*: karxaoai i « : euss; sisacis; 
•EBcaax: *OUTIITTT: iaoa-. ottais: raraaat 
raarams; nacirmTToa. caaaxciL 

Ufcbar, a.B., aa* B.a. so*taa, oak aldaa 
Batioaal tabocatacr. Oak Bkiaa, TB. 

fbyalcockaaical ckacactacixatiaa af 
SolUificatioa tfaats aaa* aad Pcolaets raraa* 
aitk laUaactlaa aastas at IBB Baclaac Poaoc 
riaata. 

COBr-711121; Sciaatific Basis foe Baclaac Basta 
Baaaaasaat, Sciaaca aaaacl|ia« M*loacti»a aasta 
Baaafaaaat, t o l . 1 , S.J. BoCactkr f a * . ) , at a l . , 
Pcocoadiaas of a Syapasiaa, sostoa, M , Boaaabar 
2*-Bacaab*c 1 , I t r a . Haaaa rcoss. Baa Tack, IT , 
Cpp. NS-«aa|, 5*3 pp. IMTtJ 

Tka caUoactiaa aastes roatiaaly oaaatatad 
oasita at llakt-satot-ccala* aaclaac paaac 
plaats (l*t> cospcisa tka laxaast aalaa* of 
cadasstas saaacatad aaaaally ia tka 
coaaardal aaclaac faal cpcla (aot iacladiag 
a i l l ta i l iaaa as* spaat f a * l | . Tka prlacipal 
aastas ceasidaca* kaca aca rka aaapocatac 
caaceatxstas, f i l tac sladaas, aad apaat lea 
axekaaoa casias tkat aca daciaad fees claaaap 
of tka lidaid stcaaas caciccalatiaa aitkia oc 
baiag disckacaad fcoa Lit plsats. Iat11 aoa, 
seat f i l toc sladaaa sad spast casias kaaa 
baaa daaatocad bat aaca aot iscorporatad iato 
a solid aatcix, aa ( i l l ba ca«aicad ia tka 
fataca. Tka iatcodactica of solidificatloa 
aaaats to iasakillxo tkaaa aladoas aad casias 
caa iaccaasa tko aolaaa of tbaaa aastas by a 
factoc of oaa to tao. Ika aaaats aad satkoda 
asad oc proposal for asa is solidificatioa of 
111 poaac plaat *astos aca aoaacallT saitafcla 
foe tcaatiaa, aost of tka 
otbac-tka*-U«k-leTol tastes aeascated 
tkcoaakoat tka aatice faal cycle. Tka foac 
solidificatioa aoases aader coasideratioa aca 
cesaats, acea-focaaldefcTde CBfl casias, 
aspkalts, aad aasatacaaad polyaatec resia. 
Portland caaaats aero tka pciacipal 
solidificatioa aaaats asad is tke 0.5. sat i l 
5 rears a«o abas or castas esecasd. 
Idraataoea of or rasiss iacladad aa 
a l l - l i f a i d srstsa to tke poiat of 
aolidif icaltoa, asd lack of dastisa aad flask 
oc pcesatare aettiaf probleas of cesaats. 
Bosetec, fraaaaat obsscaitioa of sabossd 
liaaid ia tka "solidif ied' ssste aada i t 
aaaaitablo foe bacial. lapkalta kaae been 
aaed ia cvoatries otfcat tkaa tke B.s. 
Oaaataratod polfaatac ceaiaa aca a recast 
deaelopaeat a* solidificatioa seeata, aad 
kaaa aot ret bees seed coatiaelr. racters to 
sbel f - l i fe , special stocaae cefaireseats of 
keadlia* pcoblaas; n e c i k i l l t f cesardiaf 
aasta types, activity levels, aad prodact 
cattaiaata; cotaat ib l l i t i aitb aaataa; aad 
prodact properties sack as laaeaability, 
deaaity, dry taste solids costest, 
prodact/liaaid aaate rolaae ra t io , radiation 
resisteeca, aecaaaical teaiataaee, aad 
aaaiaaa reaistnaee, ssd aaalaas stable 
tesperatere. •toce raaearefc is aeaded to aid 
fatata doeiaiea aakisf is kaadllaa aacloar 
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•tste m n c t i w 

z*» 

<ui> con. 
assess. (lath) {BO) 

Two f iascos she* m n l tkeraal oatpat sad 
• • • H i vast* volaae fee* I t i t l a tke » . S . Two 
t e t l e s give m t i s o l i c i t i c a t i o a ageats esed or 
ccopoaed for as* at U l > , sad e a u i l w t t i a u 
tkat iaf leeec* tb* choice of s o l i d i f i c e t i o a 
agaats. 

l a s t * voleae 

•ISXBS, COBBtBCIaL; BaSTXS, H»TD»CTI»E; •aSTX 
s i a v i s t ; n s n Disposal; s i sw . n o c t s s n c ; 
tsBMiutaTia*; soLinr ickTic i : c i n m ; 
i s r u t T : i i s x a s ; n t t i F O I U L R I T D E ; K I C I M S , 
IIS1T BITR 

<f22> 
a i l ag lac . I . B . . 
Bassd Fac i l i ty . 

0 . 1 . aatcheleer, aad I . l . L n i i , 
Bieeisbacg. tt. 

1*0 la s t* Cyclone Bess Incinerator aid Tceataent 
Syste*: Jely-Jertaober. 197C 

BIB-257S; 22 pp.(igTt, M n a h n 30) 

Msoest te t io* of tka cycle** iscinacator s s s 
coaptetcd. with a l l l a s s than to aCl/g aasta 
geaerated at tka Roaad F a c u l t y s ine* 
Deceeber 1*7* havieg baaa barned. Total 
weight for a l l aa*t« bsraet was over * teas 
(•mi cm ft) . variaas s t e a l a l l a y s »ata 
tasted fcr corrcsioa cat* aad*r coaditiaas 
s i a i l a t to thos* la tka aoat corrosiv* ac*a 
of tk* iaciacratot . Co*peciaoa of re la t ive 
corcosios cat* aitk aatac ia l s aad fabricatioa 
costs Indicated tkat Bastelloy X i s by fa e 
tka best a l i o * tested (relat ive perforaaace 
ratiag 2S.3, «k«t* SS 30»I • 1) . Tacioas 
types ml dryers are being tested (oc tke 
evspocatioe of ageeoas byrcodoct stceass fcoe 
the ieciaecatoc (aainly tke set-scrsbrar 
of fqas systesl . r iaal se lact ioa of *g*ip***t 
• i l l b- aade after t e s t i s a of tbe rotary 
r 'Ai i i dry*r. Upgrading of tke iacisecatoc 
systee «as coatlnsed ai tk tka design aad 
ias ta l la t ioa of a aes l i d assasbly to caplaee 
a secondary ekaabac above tke incinerator; 
otkec iecrovuBcatn ioclad* a aea 
aoa-paaaaatic ash-headlinc systea , a dcaa 
sovesent aad l i f t i n g sys tas , pa coat col 
systaa foe Incinerator accafcbec l igeor , aad 
iBpcoaaaeats i s the iBclaecatoc feed systaa. 
taste iaaobi l i sat ios stadias iacladad 
datecaiaatioa of ideal boa* chsr/ceaent 
pe l l e t eatr ix; a ^0/30 rat io aas detacslaed 
to be best based oa ecssb strsagth valses . 
Tfca Oaality centrol rrogrsa discovered tkat 
a l l prevloas crask strength data sere in 
error; a correction grapk i s provided. 
Tklcteea hatches of 100 pa l l e t s lav* baaa 
pressed fro* tm 23*-coata*laatad slatecad 
iaciaeratar ask s l t l l e s s than 0 . U carbon, 
•ad an ask/ceeeat ra t io of i i / 3 5 . f e l l a t s 
aece tested foe crssk stcaagtk sad tkeraal 
e f f e c t s , approxlsately 7C* of tke pe l l e t s 
tested abased r i s i b l e da*age snder 3700 psi 
presssre. af ter beating to 750 c s i tb so 
v i s ib l e e f f e c t s , another >et of p e l l e t s aas 
fosad to have crash strengths 25* loser than 
sskaated p e l l e t s . Slodge/ceeeat pe l l e t s of 
60, «5, sad 70* slsdo* sad crssk strength* 
generally beloe 2100 p s l ; sock i s planned on 
loser percentages of slwdg* to achieve 
acceptable strengths (aroand 3500 pat ) , 
Testing f recede res for sladgs/ceseat p e l l e t s 
are being developed. Tbe nea glove bos l ine 
for i s s o b l l i i i n g ask prod scad froa 
incineration of U s s than 10 «c i »* 21«/g 
vast* vas cospleted. (hath) (1*111 

ISCIRUTIOI; TAUtt lltaCtlOS; BISTB5. 
UM-Utf*.: U M I S ; MTIVC; aSaBS; CBBBBtSl 

n n o B i n ; n n m n o r m m ; 
ClOVI BOTES: XBMBIilMTtOB: BISTB 

TiUTassT: a t s i t s . n i a s a i M i c 

<42J> 
aoeast, J . S . . and a. I . Serald. laaad Fac i l i ty , 
Biaaisbscg. OB. 

rvelaatiea of Baa Bacceporoa* t e s i a s for the 
Beaeval of Beaaiaa aad rlatoaiaa free l a s t * 
Stceaes. 

: BIB-2320; • pp. |1*7(, oeceabec 20) 

Iaproved eaccoporoa* ioa eickaaae re s ia s ear* 
etaleated (oc ceaoval of Pa 230 (•*!. r* 230 
fat ) , a s l • 233 (•») free aea***s s o U t i e * . 
lea exckaa'ee capacit ies asd d ls tr ibat loa 
c e e f f i e i c a t s (Kd) eec» coapaced vitk aack 
otkec aad s i t k baa* c a a c I t becaee apfecaat 
that pa valeas coald not be aaiBtaiaed da* to 
adsocptioa *c the kaf fedag aeast aad 
ecckaaea foe B* and OB-; the variees types of 
adsocbents 4*a«astCBted that tk* axteat of 
reaoval aad ad's sere a feactioa of pB- nest 
ceaoval of polysecic r* 23* (»s | vas achieved 
aaiag base char Ihydcexyapatitel at pB 7 fad 
* 1.2 t lOrOOII; kovevac, labarl i t* It270. a 
seek base aaioa eichaag* r e s i a , a l so showed 
raasoeabl* ad valaes (1.5C I 10(I»« | | a t pa 
7. roc reaoval of ionic B 233 {•*), the 
strongly ac id i c cat ioa exekaagers gave the 
best r e s e l l s , aainly at pa's o f s-7 
(taberlyst 111010, «.S X 10(B»«| at pa 7; 
laber l i te 200, 1.05 X 10|t«C| at pB 7 ) ; for 
as ioaic castas tke better caseIts s«r* a t pa 
7-10. 6*1 ces ies p*cfora*d poorly coapared 
vitk the aacccpocoBS ref las; both cat ioa ic 
and anionic aacrosoroes res ins gave ad valees 
on the order of 10fe*S) at vacioas pB's, 
•k i la gel ces ins gave I d ' s oa tke ocdec of 
10(Z»2|. ( e s t ceaovsl of H 23t (»6| sas by 
taberlyst xaioio , a strcag acid aaccoporoas 
cation esckaage tea ia <U « t . 2 3 I t*(.t»5| at 
pd 7 ) ; tke ge l re s i a Poaex'SIt-r gave loser 
ad valses than ban* char. Is th i s stedy sas 
only a prelisinary screening, BO cone*) saa 
skosa for tit* fact tkat pa changed as s o l s t e 
renoval was taking place. Tke capacity seed 
to detacaine ad valses ass not tke 
theoretical to ta l capacity of tke aater ia l : 
koaever, i t sa s f e l t tkst for parposes of 
coaparisoa. I d ' s vosld not change 
s igni f icant ly sitk farther loadlag. 
iddit ioaal t e s t s ar* plaaasd to deteraise 
i sot haras foe eaek adsorbmt aater ia l , 
loading r a t e s , bed capacity, resideace U s e 
and reeovals for the varioss ces ins , and i f 
i t i s possible to saintain constant pa. (IKai 

Ion exchange Capacity; Distribstloa Coefficient 

rs 23* ; 0 233 

re s i as; IO* « c a » i « ; m i M T i o * ; LitoMfoir 
STODIIS; SOlrriO*; PUTOKM; «il*I0a; flSTE 
TtUtaMT; p*; 5tr*»TI0a HOCUStS; VaLflCE 

nolyebsv, * . $ . 
Xkonlkevlck. 

Handling of Radioactive vatte at Soviet ngclear 
fover Stations. 

/ 
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<«2*> COOT. 
l l n u r i taeraiya 2«|S):«li-«1«: soeiet itoelc 
En t f f 2«|1| :M9-«TI . | I9«*, jaaeary: - • * • . oafl 

Tke aather*a c n c I u i M i ia tevlaoiea the 
topic a n as felloes: TM r n k U i of toal ls* 
eith a l l types at resioectle* waste at Soviet 
•ecleet pceet pleats has ba«* sole**, eat 
therefor* these pleats caa he sited in *ay 
fact of tke coeatry. la crter to 
•ecoataalaat* taa ptisarr catenae) eater, 
f i l ters skoals a* insta l l * * which hat* aa 
al lsvial layer, aa* lea •aetata* capacity. 
Evsporatiea plants caa alas ka aset, eat 
tkoic operation is aora ccstly. hartal la 
deep faolcelcal facaatloai is a pToalsiae eat 
acoaoaical eethet foe tispasla* of 
salt-coatalala* l l aa i t seat* of aetlea 
specific activity. Boeevcr. this eethoa 
teeaires a aaitakle iseletee hiffc-capecity 
collector akick shoelt ka tabs lata accoaat 
akoa cboosla* a sito f a t s aaclaac power 
t laat . eater froe the faal alaaoat caoliaf 
poets skaaU ko tecoataelnetet l a asocial 
bypass iastallatloas coaxtstlsf of f i l ters 
sitk as al lavial layer aai ioa exchaaee 
f i l t e rs . Lieait aasto aat palp froe the 
plaats tot eeceBtsaiaetiac. sasta astec skoals 
ho coasolitatat) by ceaeatetioa or 
bltaslaiaatiea. Solia rat iaact l** east* 
skoaU ha treasforset lata aoaolitkic 
coactoto aassas, by f i l l i e s ap with ceaeat 
aisaa aith I lea i t Baste at loe a as aaiiaa 
activity, la otter to teceataalMte a i t i t 
is recoeeeatat that two-sta** f i l t ra t ioe 
plaats aad ass halters ho coeatroctet aat 
dispoaal ia effactet thraseh eas-*iscbar«ed 
stacks. (natal (UP| 

ciaaraas shoe stores* vaalts fot l ioe i t a ad 
sella wastes, as evaporation plaat foe tka 
eecoataBiaatiea of ariaaty circait eater, 
tecoataaiaatiea stops asiaa coaaolatioa, 
evaporetloa, aat ioa eichascc, eaapiaa systess 
of Io**lovol l i es i t notes into deep eeoloalc 
foraatleaa, aat a ceeaatatior plaat fot liqald 
aastes. 

i fT i i t s ; l o c i u i M C I I I T I E S ; OBSTES, 
MDIOtCTIVE; STOtsCt, CEOIOOK; IISTCS, SOUS; 
•ISTtS, 1100ID; ItSTES, XISt-LEVEl.; BaSTES, 
i c n - m t i ; I O I t i c i n e t : p » » i s ; gvaPotiTioi; 
co iT t i ins ; t m c i f s ; cooittis; p f c o m i i M T i o i ; 
m i l ; SITE s n t c r i o i ; COST KOCPIT aiiLTsis; 
t a i n t ; CMItTS; CCKIRIS; lOOlsoiES; 6ISES; 
(ITPTOf 15; StOOI 135; IOSIPI 111; STfOBTIOR »0; 
T1TRI0I »0; CRItK 1«<; •OinOIIBS; WiSTE 
TSHT4E0T; l lU l ia iMTIOs; ' ISTI STOBICE; 01STE 
CISPOSIL 

<€2S> 
(rasae, » . , (arlsrske M e l o n sesearck Cantor, 
Earlsrske, seraan Federal •«rahlie. 

Stadias oa Treatiea tatioective tastos froa 
laprocessine Isstsllstioas. 

IM-2255; 01S-70-20V, f i t s t States lopott of tke 
Project on leprocessiaa aad taste Trostaeet, 
Collection of lactates, Sovaiber 17, 1*/S, (pp. 
7/1-7/10), (1»Ta, esoest; l»7f) 

Ttoataaat of tessastes at reprocessing 
plants, particslsrlr (arlirake is discaaaed. 
t total ef 120,000 m i l hlok-loeel 
radasste is stored s l l o»ct the torld. soaa 
of the older tsats in tke t .S . have laakot 
bat tke aaaar oaee sate e l klak asalltT steal 
retain tkair l>t«<ritr- JolUlficatlon 
ptedsets *sek as calelaatu aad slsasos are 
ssad attonslfslr <»t hiek-leael >ssus. The 

glasses have ptsvet fa t sapeclot S4.ae* they 
oaly al io* less tkaa I t of tke aass to ba 
leeched la 508 feats. SolUlticatioa 
crecesses, sach as evapctatioa. teait tat ioa, 
t t f i a f , calclaatlet aat aolt iaf are briefly 
tlscasset. The aetlao-leiel cataastos ace 
eotr iapottaat ia tares of both soleae aat 
their fissloa protect aat actiaite coat eat. 
»t Karlsraha both the lea- aat aotlsa-leeel 
eastos ace coaceattatat tooather a ad fiaoh ia 
biteaoa. sboat 2.000 cs a have beea 
processed ia this aeaaer. sheet 70.000 ca a 
ot loe-la>*ol rataastes haae bee* evapocatet 
at serlsrebe- ocfaaic selteets aat feel 
eleeeet clatt iaa ece alas treated at 
tarlstshe. The volaae cf baraahle rataastes 
has* bees tetacat by laciaotatioa aat the 
AShos ceeaertoi to a so l i t by iacotpocatios 
aith coacrete. klpha aeates free area lea 
ore. Ohio, aat other seerces alee* sitk f inal 
storaft aat tecoataaiaa tloa a t * bt ief ly 
tiscasset. Ih i l e aaay ctocassas at* at the 
pilot plaat ataoe each reaalas to b* taae to 
bria* tkoo to lost* seal* tacheoloalcal 
aatarity. CIB*1 

•ast* Tolaa* 

kCMS. OfCtnC: 1SICS; BITalsaS; CUCIPhTIOO; 
CLtOOISC; CBStaSTtQO; COICllTtS; 
SECORkllllTIOl; D i m e ; ttCIPSOUTIOf; 
t r ipo imoa; rrssioo Ptaeacrs; i c t i t io ts ; 
PllSTS. ItSTC T IMtanT; PtaRIaCTOI; SISTE 
TtMTUlT: TOUBE KS0CTIOI; 0UTES. H6X-LETEI.; 
•tsTEs, irre»KDi»Tr-LE»n.: B»STI:^. iro»t»; 
BhStlS. U t - i m t ; »»-TtJ. SOUS; SOUMPICkTIOP 

<o2a> 
Kal*bashaaya. ».?. . sat T e . I . roaia. 

Isflaaace of Satfactaats oa Oitaeiaisatiea of 
Radioactive oasts. 

Soviet Itoaic Eneray 22(1) :»»»-»»0; ktosaaya 
Saoraiya 22{5»:J»T-30».(l»t7, Janaary; 19«T, lay) 

Exporisoats aere coatactet oa the viscosity 
effects of satfactaats is the bltasiaixatioa 
of radioactive aasta. foe the par pose of 
those tests, try inert tasitee obtained froa 
iron kytroxit.0 palp by tko "o i l " flotatioa 
sotkot »a3 aaat. This residae coataias 20-50 
at* satfactaats adsorbed on the lros 
kytroride, aostly petroleas sslfo acids sat 
syataotic tetotoeats. the bladet aas BS-3 
bitssaa (softoaiaa poiat 50 C). Osiag a 
sitters of M l bitaaea, *0< tasitss St a 
constaat teeperatete of l»* C, tkickoaiaf aaa 
observed * i tk ptoloaaoo bestiag beaisaiaa at 
301 ssrfactant in the resits* (U.SS la tke 
coaposat). l i t b 70S sstfstfUnts is tke 
rasitsa (20S ia the coacoast), viscosity 
increases vary tepidly. Tbickaaiaa 
apparently oecers by forsation of solvate 
coatiaaa stosst the sintral particles of th* 
laet ts . The solvate particles of the 
dispersed phase occupy lsreer volaaes, aat 
react aith tka kitaaeaa ant vlth one aaotker 
to fota a stractarlxad systos asoss viscosity 
Ucreeaes as the sol passe* into s «e l . Is 
eoeatioa describiaa tke ralatioa of viscosity 
aat tesparatsre fot coacoaata coaulalaa leas 
than COS inarta (271 ssrfaeuatsl is aivea. 
This allovs vlscooity atsessaeat to aitkln 
piss ot ninas 1 M , aat tateraiaatioas of 
•tress on tko stirrer aad the diaaerer of tk* 
tisehsra* pipe, kbova 37S sarfactatts, 
viscosity lacteasas too rapidly to pvtalt 
calcalatlen, froa tkaaa afpatisoats i t ess 
deteraltod that tk* ssxiaa* paraiaaible 
sstfactant cintoot for radioactive asste 
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<«;«> covr. 
M t e a i a i x a t l e s akesld b« 2hf i s ike coapoead. 
pera i t t iM » H M C teaeeratsres (ac 2-] krs 
s i tkoat narked viscos i ty l i c m m . ( M l 

•msiatxiTira; m m i s ; VIICOSITT: 
s n n a u T s - . arntcssrs; Easmoss-. un>th?oaT 
stents ; m i m m i ; s isrrs, Baaioicrivt: 
irsosiLixiTiai: Baste T S ' K B R T ; m i n i 
BBOfCBTtZS 

« I 7 > 
Bepfer, a . J . , D.B. strechaa. aad » .» . Sckalx, 
Bccksell Benfocd Otecetioas. t ichlasd. S i . 

Teckaical ckalleasas i a tka "asobilisatia* e t 
BaaCord Betaase Baate. 

cosr -7a i i2 l ; Sc ient i f i c Basis for secleer Best* 
l i u f n n t , Sciaaca Bsderlyire tadieective Baste 
» H i M « t , m l . I , c . J . BcCattky (Ed-l, at o l . . 
Froceediaes ef a Syeposiss, Bests*. M . Bovesber 
2¥-Beceaber 1. 1111. Pleaaa k m , Bee rock, a t . 
•pp. a*1-s**|, s«J pp. | l»7ei 

Baaford fcieh level radioactive defease easts 
i s kiehly varied ia chesical coeposl t i sa aa4 
poses a a i i e se trebles t o tka develoeesat ol 
alass aad cerasic aasta (eras for i t s 
iaaok i l i ta t ioa . Ckaaical variabi l i ty i s tk« 
pc i s i c ipa l dlffereaee bataaaa Baatord defease 
aasta aad otkat aaclaar m t t i , iaclsdiae; 
proposed coaaarcial saste and otkar defease 
• a s t a s . Dpoa cesplet ios cf the csrret t 
kioh-level aasta s o l i d i t l c a t i o s preerae, 
approxieetely 1iW1 ca a ct sa l t cake, 51000 
ca a of s ledee, 19000 ca • of starry, aad 
11000 c s a of ceaplesed ccacaatrate {rasidaal 
l i e s l d ) a i t l be s tore! l» sadecarosad tasks. 
As additieaal foer to s i s exebecaaarels {110 
to i»0 eaaaceriesi of CsCl aad Srf2 » i l l be 
doebly eacapsvlated aad stored aitdar water. 
Salt cake consists o* M i l e salable sediaa 
nitrate containing saa l l asoests of Cs 137 
aad 5r s o . The evaporaticn process to 
prodece sa l t cake leaves a ki*kly alkaliae 
slerry aad cospleted concentrate l ipoid 
coataiaina l o s s of (a , OB, 1142, c s 137, 
Tcoa, sr W. Tka c s aad Sr are bales 
reooved, doe b IT ascapsalated, aad stored «s 
CsCl sad Srf2. Slsdae i s tke sater iasolsble 
a is tare of kydrsted aetal os ides , kydroxldea 
sad akospkaies tkat p r s c l i l t a t e abas kiahly 
acidic process sastes are sad* a lka l i es for 
storage. Slsdoas represeat tka aost hiahly 
variable aaste type becasae l i t t l e blesdisa 
of tkese vaatea kas occsrred s iace tkelr 
aeaaratloa froa tke foar separation 
processes: Bisastk fkospkste, Vraalss 
Eecovery, tedox, aad fares . Tkeir priaicipal 
radioaaclide contests are Sr *0 and fa 21*. 
• leadlna cptioa sader cossideratlos for tke 
loa<| tera eeaaasaent of Banford defense east* 
involves vast* retrieval sad d l s s o l s t l o * of 
the sa l t cake aad s l srr i ea ia satec. lona 
lived radieaaclldas voald be reaovad froa tka 
li<j«ld cenvtrted to an iasoblla earnsIc or 
v l treoss vaate fora. Sos* laboratory stadia* 
for tka fixation of tkase asters i s to glass 
sad eerss ic foras kave beas reported aad are 
contlaaiaa, (>etk| (oca) 

Cna table i s preseated aklck dives typical 
Baaford sladas eosros l t lons . 

Sr SO; ca U 7 { Ps I I * ; t c »* 

BiSTES, ttrtlSt; BASTES, BIDIDaCTIVE; BIlTtl, 
alM-klTU; IISTI JT0»»1l; IMt! MSfOSti; 

c u s s ; crtkarcs; isaosXixxmoB: soLioiricaxioB: 
•acsPsaUTTOB: earnest N O t m t s : BsSTC 
usastitar; aisTi Taocrssiac 

<«2» 
Usft. I . » . . s a l B-S. co la . Make Mt ieea l 
taaiseer ise laboratory. Make f a l l s . IB. 

gevs-Tapeeat e f a fe l letad Baste Face tor 
» iea - l eve l Msbo Cbeaical frecessiae H a s t 
Urcoa ia Sastes . 

Kf - i iBS: 33 pp. ti*7*. apri lj 

The peeper a t i e s of a pel leted aaste tor s froa 
c a l d a e d aaste esiaa a retatiae disc 
pel le t i t e r has bees tasted as s poss ible 
caadidate process for l e s s - t era aaBaeesest of 
kiek-Ievel radioactive defease aastes 
feserated at tke Idaho Ckeaical m c e s s i s s 
N e a t l i c f t l . Siaalated s irceaia c s l c i a e aas 
t o n e d i s t o a 3-10 as disaster spherical 
p e l l e t s a s i sa a l i ea id liader of 7a BJroe-sa 
•soJ aad a sol id biader c o a s i s t i s f of 5 v t l 
beatoe i te , 2 atS se t sksc l ia aad 2 a t t boric 
ac id , after beat tceatseat at *00 c for 2 
hoses , the pe l l e t s sere iapact r e s i s t s at aad 
bad a leack resistaace cf M ( E - a | ? / s e ca/day, 
based oa Soiklet leack i t s for 140 k at «S C 
e i tk d i s t i l l e d aster . Isteasive binder 
stadias iavolvias a to ta l of J2 p e l l e t 
coapositioB aitk x ircoe i s ca lc iae sere aade, 
t i f a i d bisdert tested eece phosphoric sc id , 
s i t r i c ac id , s i l i c a , aad alasiaa; s o l i d 
bisders tested aere baa Malta, aetataol ia , 
boric ac id , asd U s e . f e l l e t i x i a s h ieh- leve l 
x ircoais calciae say be a practical 
s l t eraa t ive to v i t r i f i c e t i o a or ca lc iae 
s torafe . f e l l e t i x i a f radeces tke sarfsce 
area of cs l iaated aaste by a factor of 1000 
or sore, t s iste?rste< pilot plant i s beias 
ba i l t based oa th i s pe l l e t developoest sork. 
IBBf! 

> a c k i c e ?ate; Tea^eratare 

a»ST»S, BWB-ltVfL; aE'-ilTS; II1C»13TS: C«B3IC»1. 
C71P3SITICB; CiiCIVt; S0OI[«EBT: BI«BS>S; 
• • v T o a i n s ; r t c i l * ; BOIIC K I B ; »»»»»o8ic (CIS: 
» : - » i c t c m ; i t ic i i i i ' . : CUTOB; J I I I C » ; lit'.; 
UBOBkTOfT STH3ICS; kL!»IBC< C0J»OT»05 

<*2«> 
Larker, fl.T., ( s e t , vobett t fots , svedea. 

Bot Isostat ic srassina for tke coeso l idst ios and 
0>nlaia*tnt of *edioactlve aasta. 

Coar-7«1121; Sc iaat i f ic Basis for «*clear Baste 
Banaaeaaat, science Oaderlyina Vadisactive Baste 
•sAsoeseat, vo l . 1, i . J . FcCartky (Ed.) , •'- < ! . , 
froceedinqs of a Syapoaiaa, Bostoa, Bl, Bovaaber 
2*-0ecaaber 1, 1 f « . Plana a Press, Bea fork, IT, 
{pp. 2O''-210), S«J pp. (I*7e| 

Bat i so s ta t i c prasaina as a tecbaidae for 
containing radioactive seats Is presented. 
The teckaiiee a t i l i x e s anion aas at beteaen 
100 aad 100 Bfa. very oood f ixat ion , i s soae 
instances better tbss tke best glass 
cospos l t toas , kas been ackievad as ve i l »* 
kiak aasta loadia*. i s an application of 
tk ia eetkod, ksrned oat fael rods vers placed 
ia a eontalaar of kiak density and ki*kly 
par* alpha alaaia* (caraadaal aad treated 
saser kiak teaperatare and preaaare. «ete 
aork i s proceeding ia ar. affart to achieve 
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<*2»> coat. 
( a l l a u l a oparatloas. I***) 

» u a m coapgsias; commas: ncipsumoi: 
•mass; wax POPS; n r n w ; i u n i m t u n ; 
llMkaTOaT StaaKS 

<«3«> 
laaraaca. I . e . kat ta l la -Pac i t i c aorthaast 
tatocatoriaa, l lchlaad, • • . 

Praliaiaary Cascopt of Pasta lo tr iaaa l 
systaa-Taak s a i l kecass • s l a y Padarproaad l i a l a a 
Tachaiajass far paasaal a t sadiaactlaa casta 
(Sladpa, Saltcaka aad UajaM|. 

• m . - i a » ; 13 pa. I I T " , rsbraary) 

t praliaiaary • s a l a a t i a s cf caacaptaal a iaiaf 
ayatama t c ratriaaa M l U U M kiah-laaai 
radioactisa aaata atorad la tka laafard 
aateraraaai aaata stacaso taaka aas 
parfsracC Oparatiaa of tka caacaptaal 
aiaiaa aaslpaaat a l l l iaaclaa aaaaral atapa: 
s i t * praparatioa, aaaipoart placaaaat aad 
coataiaaaat pracaatiaaa. aa< a ia i sa . t w 
aatira aajaipaaat packaaa coaaist iaa af 
caatcol t r a i l a r , hydra a l i c pasar aapply, 
aaata? sra*a a s i t , t c a a a n , l ipktlap sad 
aadia taa, aat paapa or athar aapport 
aaatpaaat ia aoaatad oa apacial t r a l l a c s 
b a l l t ta haadla lca< raasiraaaata. Tka 
raaotaly-caatrollat aiaiaa caacapt ia 
daaiaaad t o kaadla a l l faras at aaata (sol id 
objacta. aaltcaka, s ladaa, l iaa ld , aad 
coabiaaticas tkazaof) l m a l l alxaa ef aaata 
taaks (SM,OOS ta 1,000,0 CO fal l at a cata 
araatar that M toss/Hay. I t v i l l ba f a l l y 
eapabla af raaata o p a c i t i e s , »»« aoal i t a 
aaaippa* t o c l i p or aaa xataraal aatal 
caapaaaata for taal aecaa< oc at tactata l 
caapoaaat m o r a l • • raaairad. Tka systaa i a 
daaiaaad t o traasport aaata aatarlal d irect ly 
frsa taa sabsarfacs atoca at taaka ta a 
aarfaca aasta traasportiaa proeaaa. 
(lath) (MP) 

i rrutTip iLi iT; M S T B , i i c i - i i m : P I S T I S , 
SCLIO; ahSTCS, LlOtlD; PkSTP. STOkiCr; HSf t 
TCMHt; TIIOttTlML STPDItS: TI1PSPOPT1TIOP; 
loointrr; PITS; cemiHii t ; Simons; MOTS; 
navsts 

<*3t> 
taa, J. 1 . , aad y.W. ikodaa, Maho lat ioaal 
taaisaariac laboratory, t4akc Pal l s , IB-
It at Tastiaa Paal Storad i a tka ICPP Paal 
storaoa paala. 

ICP-111P; 11 p. (1PTT, jaaa) 

Irradiated faal s e i t l s a t c ba reprocessed at 
Idtka Ckeelcel v.oceaelaa Plaat |ICP»I ia 
stored aader eater la tka faal receiaiaa 
f a c i l i t y . Py Peceaher 1*1* tfca aterad faal 
aaa leaklee. f iaaloa predecte at a rate af 
akoat SO Ci/sk. Paile lea-eicfcaafe eelasaa 
aaiataiatd tfca t a t a l c o a c o t r a t i o e at 0,1 
e c l / a l , tka radlatloa peraoaael aata 
racel*iaa eseea i leo aipaaara. I t s e s 
aaUraiaad by laotopie ratiaa tkat taa 
atalalaaa ataal-ryp* l » t - n faal aaa tka 
aajar eaatribatec. Tka aaiipaaat aaad for 
taatiaa tka aakaasaakliaa raapaiaibla far tka 
lo*ta«a i«a tka Paal t l a a n t uak Taatar 
1TUT» , I aaapaetsd aabt aaaablr *aa placad 

i a tka PM.T aad tka casaal wax pacaad. a l tk 
caaaiay aatar. kbaat 2i caaplata PELT colaaa 
ckaapaa af aatar aara aaad. kftar tba riasa 
pariad aas eaaplatad, tha aatar f laa aas 
stappa* aad a taa boar taat pariod kaaaa. 
Tba aatar aas tkaa raaaaad, asalpaad, aad tka 
f i s s i a o pr»*sct l*ak rata calcalatad. sap 
laak rataa ap ta P.W Ci/Uj aara attribatad 
ta aaaacptiaa af f i sa iaa praaacts aad 
caesidarad aaa-laakara. Tkoaa aaaasaaablias 
kaaaaar. tkat laakad at rata ataatar tkaa to 
t i s a s tba laaar l i s l t aara eoaaidand 
apparaat aajar laakara, Tfca kifkast laakar 
aas tsksa far disasaaablT »»* a u a i a a t i a a . 
Tba faal rads aara daaaaad aad fcasca kiablp 
sascaptifcla t o laackiaf . Passibla caasaa of 
tha aaaaat iaclada lacal i tad atarbaatiaa ia 
tha rsactar or tba skippiay cask ar carroaiaa 
dariaf staraaa ia kaaia aatar. Tba laak taxt 
pceaai t o ba a val id taat aatkad for 
Maatifpiaa faal tkat i a laakiaa s ipaif ican-
•jaaatitia* of radiaaacl Haa darlaa aatar 
s toma* . (a»»| 

cases; coBTuita iprteiiiT; coitosrea: nssiop 
P M N C T S ; PPK ( U I T S T S ; r i t X I t P M C E S S n s ; 
X H i n X T I O a ; XSOTOPC IkTIOS; L U I S ; • O l I T O t H C : 
MPIkTIOP • R K T O I S ; >1STC STOIkCt; a»TT» 

<U2> 
Laais, k . C , J .J . Cobas, aad L ; . kraaa, 
Laaraaca tiaaraora laboratcrf, Linraora, CI. 

Hsposal of laelaar Pasta by la-Sita 
IaearporatioD ia aaap Roltaa S i l l a t a lock. 

•aaoir IP; Badararaaad laata laaapaaaat aad 
•aaireaaaatal Iap l i ea t ioas . T. l . Cook ( l d . | , 
Praeaadiaas af a Syaposla:. loastoa, TI , 
Pacaabar o-9, 1*71. iaaricaa iasoclatiaa of 
Patralaaa Caolopists, Talaa, M, (pp. 

1 aatkod for diaposiap of aaelaar-raaetor 
aastaa by ia - s i ta iaeatporatioa ia aeltaa 
a l l l c a t a rock im?ol»«» iajactiap l iaa id 
aastas i a t o a daap aadararaaad ckiaaay aad 
a l loa ia f tkaa to a a l f - b c i l . Taa rasal t laf 
staaa i s procaaaad at tka acoaad sarfaca aad 
racyclad iato a clasad aystaa. fkaa wtttm 
additioa ia taralaatad, tka cfciaiay ia 
alloaad t a boi l dry, tkaraby so l ld i fy iap tka 
•aata. Tka kaat aasaratad by tka radloactiaa 
aasta tkaa aa l t s tka aarroatdiaa rock, akick 
dlasolaas tba aaata. Piaal ly , tka rock 
raaol id i f loa , trappiaf tka radioact l f i ty i a . 
•a lasolabla rock aatr ir Saap aadararoasd. 
Tkis aatkod has aipaificaa^ aariraaaaatal aod 
acoaoaic advaatapaa oaac prarioaaly proposad 
aatkoda. storapa aad pracaaaiaa ara 
s ia ia l sad aai tka aaad for trassportatloa of 
tka aastos ia a l i a l a a u d , tkaraby 
• ipa i f i caa t ly radaciaa tka potaatial for 
accidoatal ralaaaaa. Tka cost af kipk-lsaal 
aaata disposal aalap s ta ta-of - tka-sr t aatkods 
i s ast iaatad t o ba bstasaa 11,001) aad 112,000 
par toa of faal procssssd. rka aatkad 
proposad ban i s aatiaatad to coat a boat 
>2,000 par tea . (Jatkl l l » n 

I r t l a t ' a coacapt of aaata disposal ia a aaclaar 
cbisaay aad aaqaasca of t m u ia i l l a s t d t a d . 

•»STH, UQ0IO; STOMCP, OiOLOdlC; IISTt 
PISP0M1; SOLIDIPKITIOl; tlLlCl-.lt; S0OITX0PS; 
TIRIII paoptlTIlS; IkSTH, IXM-LBIPI.; HIT 
t l t l f f t * ; POCK IfCMPICS; COST MltTIT HIIIJI5; 
SITI SIUCTIOI; TPSOItTXCkt ST0PISS; PfUS, 
XIJfCTIOl 

http://tlLlCl-.lt
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<«33> 
logsdoe. J . I . . aad J.a .B. Uckey . a . s . 
taviroaaaetal rrotectloa leercy, Basaiaftoa, 
B.C.; aotr* ea»t Baivereit*. soetk Bead, l a . 

Badioectiee aa«t* Macfcarfes t o t e e Eaviroasest 
tco« a Beclsar f ee l sepceceaaisf B las t . 

•adioloejical Bealtb >ata aad • • ( a c t s 

Coasttaction of tke f i r s t m s t r c U l ancleer 
fee l ceprecessiae plaat aaa cample*** in Jest 
1<*S a*« i t >ac I 1 C N N < ia t**«. I t s 
faacttca i s to separate pre teal* a a s s eaeaed 
acaalas free associated flnalee. protects ia 
tfca apent faa l . The vestcra •»» Tor* Baclaer 
Service Ceeter i s a 3.331 acre preserve vitk 
tke pleat 1.200 aatats fees tke aaacast 
boeadary. 1 faaca sarraaals tka BTS pleat . 
Ueeeas , aasta tanks, i H karial greseds. 
Tka plaat i s able t a reprocess 1 e e t r i e 
ton/day of aey lee-eariched aaclsar faal 
•kick caa ta redeced to a a l t c l e i c i i 
s o l a t i e a . 1 aiaiaas of IS) days of cooliag 
Is regoired before procesaiBf aat ee»t faal 
i s cooled o»ar a year. Tka fee l i s delivered 
by r a i l ot track la sfcielded casks aklck > n 
opened ia a aa f t deep sstar teak. Tka faal 
alaaaats ara tkaa placed ia storage 
can i s t ers . I f ter aa appropriate saoaat of 
t i sa tka caaiatars go to tka Process 
Seckeaical ra i l akara tka alaaaats ara 
ckopped lata piacas, pat iato baskats n i 
stored ia tfca Ceaeral Paries* c a l l for later 
ckaaical trocesaiag. kftcr ckaaleal 
processisg ssd cer l f icat lca tka araaiaa tad 
plataaiaa ara pacta fad i s geeaet t ica l ly aafa 
coataiaara for stora9a aed ekipaeat. Tka 
total oparatioa takes 10 to 60 days and can 
involve ap to 60 aatr ic teas of spaat ( a a l . 
Tka prieary soarcas of gefeoes radvaste ara 
tka ckoppiag and dissolat ioa processes. 
Krypton IS aad 1 129 ar* tka aost lapottast 
necl lde*. Krypton asaally decays ai tkia 0 
days aad iosaf f lc ieat data a i i s t s on I 129. 
Tka f a s i s pat tkcoagk scrsbfcecs <ad f i l t e r s 
before release. Loa-level easts eoees froe 
the condensate of th* kigk-Ievel evaporators. 
It i s disckareed to tke lafoons for 1 aoatk 
aad tkea fat lata a as tra l creak. Tka 
kiffc-level vaste coaes frcs tke effraction 
processes sad t k i s vast* i s stored ia s tee l 
tasks . Solid vaste i s boiled o s s i t e ia tk< 
s i l t y t i l l . Siace tke creeks are esed for 
tecreat ioa . iadicact exposal* pstnaay* ex i s t 
and aa appropriate soaitoriaf prograa i s ia 
e f f e c t . It appeara tkat tka operation of tk* 
plast kas sot iacraased t i e doses of 
cadloaaclides. (*3») 

last* Tolas* 

MOSPBEBE; »i»i»i: cnooi»o : Btcoir»nia4-io«; 
BC5E tITE; tPTIIOIMSTIt EXPCSOK PtTISX; 
m°3t»TO»S; TILTHS: VStl BfPtOCESSIBG; HUTS, 
O S T : T»r»T»HT; SIIELDED COPTII»C«S; T»B«S; 
• IST'";, cnsioos: BISTES, a i c i - i t r sL; i i s T t s , 
II3BID; lUST'S, SOUS; B1STC!, L0»-Lf»rL 

istky, o . v . , and a.a, goad, Bosnd f a c i l i t y , 
Biasisbarf, OR. 

•olase Bedsctio* Sfstes for Solid end Ugsid TPti 
last* fros tk* Mclear Psal Cycle: 
Cctobar-Deceabet t i l ' ' . 

BlB-2184; 11 pp.(i«Ts, tpr l l 21) 

The l*bo(atorr~'cal* cycUn* loc i nan for at 

tka Boend Faci l i ty saa assaekled aad 
eaaipeeet ckeck-oat k*f as darlaf tke 
October Bacaaber 1*77 reaectlag period, 
•edif icat ioaa ta a f l eve baa ta be aaad fee 
tka deeoastratios pease of iaciaarater ask 
iaaobi l iaat loa eere approaleatory M I 
coapleted, s i tk daeoast ratios to befia aal t 
•.Barter. Pe l le t s of boaa ckar. ask. aad 
sledge-ask ia varioas alxtaraa ear* tested to 
•atabliafc pressiaf aad cariaf saxaaetars. 
Carta* s tadias vere cea{acted to define 
differeacas ia dry aad net cared p a l l e t s , 
leeck t e s t s sera per fee aad at rooa 
taaperatare, 70 degrees c , aad 100 degrees C; 
leack rates at 70 degrees C vera aboet 1*« 
f reater tkaa at rooa taaperatara; a t 100 
d»freea c tke rate sas W« kifkar tfcaa at 
raoa taaperatara. Oat cariaf prodeced laser 
leack ra tes . Loaf-tera leack t e s t s as Pe 
238-contaslnated aak/ceaaat p e l l e t s ia eater 
skewed tkat tke bigkezt leack rates vara free 
COS ask a iz teras . t i l rates eere oa tke 
order of 10tE-11|~10(»12l esse ca/kr . 
| l a t k | WW) 

leackiaf late 

Pa 230 

KCIRUTIOS; CEMaTS; 1SIES; OESIaa: EgalPIEST: 
U1CI1T01T ST0B1ES; 5U»CtS: TlUSaskalCS; MSTE 
TIIiTIEfT: fkSTES. ItDIMCTIft: IUTIS, SOUS; 
USTES, TUSSOMIIC; PIT5IC1L PtOPECTIES; TOL3BE 
•EBOCTUM: maagii.ii>Tio* 

<63S> 
U t t i , « . . 3. Sorckardt. aad 1 .1 . Be, 
•aka- le i taer-Iast i tat far leraforeckasf Berlin, 
CabB, Berlin, Seraaa federal (epablic . 

Ckaracterixatioa of s l a s s and Slass Ceraaic 
taclear Baste rains. 

a n T - f a m ; ; s c i e n t i f i c Basis for Baclear Baste 
Baaafeaent, Science Qnderlyinf Badioactive Baste 
Unafeaent, vo l . 1, C.J. Sccartkf (Ed.| , e t a l . . 
Proceediafs of a Svaposisa , Boston, a t , Boveaber 
2*-Deceaber 1, 14TB. Plana• press . Be* Tork, IT, 
(pp. 69-B1J, MJ pp. pr>») 

S i te* probless e s i s t aitk sol idl tTinf 
kifk-leval l i fa id vastes ia kotk tke 
borosi l icat* aad pkospkste f l t s s e s , g lass 
ceraaics vere sore c losaly i sves t i fa ted . 
recent stndies include: losf tors paase 
s t a b i l i t y (cysc i ta /b-ce l s iaa /a-ee l s iaa) , 
•aerfy released daring c r y s t a l l i z a t i o a , and 
actinide naclid* d is tr ikat ioa . Calsias type 
sas fosnd to be the sos t fsvocable s s t e r i a l . 
* nev type of glass ceraaic , fresnoite 
(Ba2TiSi20S) fcas been daveloped. Thin glass 
c*reeic i s boron free and s t i l l boaogeseoesly 
d igests f i ss ion prodsct o i ides . I t eas i ly 
accoaodates Si in th« kest pkase and kas a 
decreased l«acnability ia tk* i*s idsal f l a s s 
pkase doe to a lack of toton. Slassas sore 
stable than tke forsar can be pcodeeed vitk 
sal t ing teapecatara* of tk* parent g lasses ap 
to I f } I i f cersalc e lectrodes are 
available. Prodoct ckaracteriiation v i l l b* 
pecforaed andar tka c r i t e c i a of ckeaical , 
tkerss l , aecksnical, aad radiation s t a b i l i t y . 
Cospsrison of tke prodscts sko* a kigk 
staadard of gsa l i ty . (BBf» 

S0lI9IPtCITI0B; EBCkPSBLkfI0B; S11S3; CEBtRICSi 
CBr«IC»t PBOPEBTItS; PBTSIOl. PtOPfPTfES; 
TVBPEP1T0BI; »»0tlTIO» ErffCTS; PISTES, 
iir.H-irvrt; BISTES, i:i<sxo; LIBOIITOBT STVOKS 
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<«3S> 
lyack. »•». . 1-6. Coack. B.T. Maaa. J . I . 
Jckastoao, sad E.J. Bo ask. Sasdla Labocatorias. 
kliaa.aarqaa, m . 

l a * Saadla SoUdificatioa frccaaa - 1 area* 
Baa*a toaaaas Basts Soliditicatioa aatbad. 

TkEa-SS-2»J/T5; Baaaaaaaat o( Badioactl** >ast*s 
(roa tka Baclamr raal Cycl*. PcocaadiB** ef aa 
IBM Srapaalaaw Tiooa. l as t i i a , lacch. 12-24, 
1*76. latacaatioaal ktaaic tntu kaaacy, 
tteaaa. (ts. J«*-3T»), *2s pr. l»«7«l 

Baa ioa «ickaa*« aatariala af tka bydcass 
oxid* typa has* baaa davajlopad foe 
solldlfyisa asaseas radioactiaa m t o . 
Tkasa aaterials ks*« tko onaxal focaala 
SfS'xOytilB. akar* B ia aa «xckaa**abl* 
catioa of chaca* »a and • • MT b* Ti» sb, I r . 
or Ta. i f f ia i t las far polysalaat catisas 
aara foaid to aa »ary Ma t na* ioa oscaas** 
capacities l * r *« . « . * . *.C-*.S J*V1 f»x 
B*Ti2>5B, daaamdU*. ea aoistar* coatatt. Tk* 
efCactirssas* af tka eickaaaars foe 
solidifyias Biajk-laael salt* r n e l t i * * froa 
raproc**siBa> of l lakt aatar raector faal aa« 
daaoastiata*. i a sea.U-sca.la tasts. «sed l» 
coBjaactieB sitk aaioa esckase* resia, those 
saterials radacad cast sclatiaa radioactivity 
fcos abaat 0.2 Ci/al ta at lea as sheet 2 
aCi /a l . BasMael radioactivity m slaost 
axclasively da* to Sa 19* aa* total slpka 
activity »«s oalr a faa pci /a l . alto-native 
aetaoda al cassclidatiee a t solidified aasta 
eere evaleatad aaiaa BOB-radioactive 
siaelsats. Baat resalts atra obteiaed by 
pcessaca l is ter ia* , akick yielded esseatially 
fel ly deiee ceraaic*. «.e. t itaaate/titaaia 
cetaaics aitk balk deaslties aa klek aa a.7 
oyca CB, vaste oxide conteat* aa kiek as 1.2 
eyea ca, aad laack tasistaaca coaparabl* to 
eaed boteallicate a lass, fated an tkasa 
resalts, a baaells* process foe solid fyiaq: 
kiak-level aastes was def iaed ead approxlaate 
eceaoaic Italysas ladicated cosr.s s*ra aot 
pTabibitiaa. kdditiotsl tasts Vara 
desoastrtted tkat r i f desired, jperatiao. 
coaditioas cosld ka aodif lad to alios 
recovery af Cs, aad possitly etkac isotopes, 
dariaa salidiflcatloa af tka raaaiaiaa 
cosstlteest* of kiaa-level aasta. 
rrellsiaaty tasts kaaa also shoss t u t tkes* 
aatacials oftac proalse fcr tranting 
taak-stocad aastralizad mm**., (tstkl (LM) 

Baasity 

Si 40; fe a« ; « a i o i ; Cm 137; Cs I ts; ea ISt; ra 

SOLlRtriCSTIM; 9%i1X%, H W l - l t t l t ; IISTIS, 
llQSXt; 101 HC(»l«I ; s r i R n n s ; m i l l : 
IIDIOKTItlTT; SKTtltSS; CIMIICS; TITIItgR; 
Ot IMI ; LMCI I f i ; COSTS; tkSft ttt»T«r»T; t lyTI 
• I I U M R T : t»80»»I0»T StnpIISi ICTR0D5 

<«37> 
lass, f . T . , Jr . , aad J.» . losao, Cocpotata 
lasaatck Laeccatoclts, ( i lea (aaaatck aad 
IBfiaaarlaf Ceapaay, Liadaa, f J , 

Ceafiaawat at TolstUixad Ratkasiaa Oxidas. 

CCir-7«il2l; Seioatlfie (asia foe "sclaar tasta 
lasaaaaast, (daacn Vadaxlyiaa Isdiotctlsa lasts 
•asafoaaat, f » I . 1 , t.l. •eCactky ( f d . ) , at a l . , 
tracaaJlaa* «f a fyspeslss, tnatoa, «», aaraabac 
]f-0oeaab«i 1, 1«7«. riosaa ftaas, «a» T o n , ST, 
(pp. MT-aaty, 5 < 3 pp. (««7*| 

rissios ptedact tataaaiaa peaas sal ass 

prablaas ia aaclaar fa* la rapcacaasiaa aa« to 
tka volat i l i ty af tatkaaiaa o i i l t s . lasalts 
aca ptajaata* teas stadias tkat (aaoastcata 
tka abi l i ty of alkalis* aactb aatal 
carhoaatas <>< calclsa cxUa ta fata 
tkaf aodyMBically stsbla tatkaaiaa eaapoaads 
• ad tkas f ix tka valatite cataaaiaa asidas. 
Tkacaoarasiaatcic axpaciaaats sac* dsaa to 
astabllsk tka aiaiasa caactioa taapveatar* of 
tatbaaiaa oxidas aitk alkalis* aartk 
carboaatas sack as Ca003, BaCO). aad SrOD3. 
basalts iadicatad tkat aiaaif icaat caactioa 
accats afcoa* Kb C. k aacias af tcappiaa. 
azpaciaaats to f i « * iafccaatioa a boat tk» 
Uaatics of tka caactioa af *« lat i la 
catkasiaa axidas aitk alkalis* aactk 
cacbaaatos aad calciaa axiaa astabliskad tkat 
tka alkalis* aactk coapcaads sack as CaCOJ. 
CaO. aad B*Co3 ac« affactiaa far tcappiaa 
selatilizad catkasiaa. Is adJitioaal sacias 
a* oxpariaaats doa* sitk salatillxad 
cataattias passad tkcaaak acaaalsc BaCD3 
coaficaaJ tka focaatioa af alxalia* aactk 
aatal catkasatas as tba f i iatioa pracass for 
catbaaiaa. Tba as* af alkalis* aartk aatal 
cospoaads as catkaaiss socbaats pessaats 
etkac faatacas adaaataaooas foe loaa t«ca 
caafiaaaaat. sack as tba abi l i ty to as* tbsa 
as coatisas *s cacaaic sakstcatas, sc tk* 
stabil ity af a coapoaad l i t * BaBaOS aadac 
esidiziag cosdiUoas to ISM C. (back) |«cs| 

Tse fiaacas aca pcasaatad abick skos 
tkacaoaraaiaatcic babasioc of CaCOJ iadicatiaa 
tka calaasa of C02 is tk* pcascBca aad absaaca 
of lao2, aad cataaaias coacaatcatioa profilas la 
BaCO3 tcappiaa bads. 

S?tIT r u m ; r«CL tePBOCtSSIBC; «STH«X«a; 
CBRIS7IT; CBIBICll fBOftlTItS; FISStOB 
rtOBBCTS; UBOUTOIT STOOIfS; COSTHISEfT; 
ST1BIL1UTIDB, ClfBTCkL; riHTIOS 

<«3S> 
nstkscs, i . e . 
Soa* rropactias of Bydcaaaa-Basad 
C l i i o p t i l a l i t a . 

TX0-7WS; Osa af laocaaalc Cxckaaoa Batacials 
foe Badiaactisa Bast* Tcaataaat, 0.x. Jaaisoa, 
at si ( M s . ) , rcocaadiaas cf a Bockiaa aaatisa, 
Sasklsatos, BC. laasst 13-W, 1**2. U.S. ktoalc 
tsatay Caasissioa Biaisioa of Tackaical 
lafocaatioa, BaskiaatOB, BC, (pp. »7-7«j, 23a 
pp. I" IJ-7»aa). (1*«, Jassacyl 

Socptioa of Cs 137 asd 5r *0 oato a cslaaa of 
cl lsopti lol l ta iadicatad aoaa appacaat 
laoaalias. Tba colsaas socbad aaca Cs sad Sc 
tkat sas pcadictad oa tba basis of 3 koac 
•oaillbcatioss aad tba 10% kcaaktkcoaak 
capacities sata tka saa« for tka tao alaaasts 
•sine da-ioBixad aatac. klao obsacaad ros a 
coastaat dacoatsalnatio* factot of 190 fox 
(acs aactbs. tka solsaa of Cs 137 aad Sr *0 
coataiaiaa radaasto *as >,200 l i tacs. 
•oaaaar, abaa Ottass aatar sas aaad tks 
kraakttaoaak capacitias sac* cadecad, 
laboratory stadias asca isitiatad to 
dataraisa i f calciaa, stroatlaa, or 
coaplaiiaa aaasts praaaat la tb* risar satar 
sara cadsciss tka braaxtfcraaab cspacitlas. 
Tka aasilibciaa capacity at SO* bcaaktkcoaak 
<• dataraisad by aocptiCB colaaas sa* 1,03 
•aa/a Sr aid f. 10 sof/d Cs. Tbe colaaai aara 
alatad ia aa affort to aadarstaad tk* affact 
•f acid tcaataaat oa loss ef capacity, i 
tkra* atap alatloa cycls »ts caa aad aftar 
•tap oae 9 l f tad O.Vl, stap tso 1M aad 
COM, aad atap tkraa 1.*< aad O.Mt raaalaad 

http://sea.U-sca.la
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<«*> eorr-
oa th* ccleaas . Til* t*st «*s can a«ain with 
s i a i l a r resa les . So c leat cat interpretation 
of the data con 14 explain t a * capacity l o s s . 
Concentration e f f ec t s aa4 ca lc ine 
iaterfereace were also sta&ie*. as well ad 
coaplesiaa aoeats . Fro* the sta4? it i s 
certain that the calc iea an J stroatian ions 
in the river water Interfax*^, t i t the 
aechasisa i s not apparent. The lack of 
constancy of ta* eass-actlon coef f i c i ent* «n4 
the se l ec t ive interference exhibited by 
calciaa s a n e s t that cheaical ly-di f fereat 
types of exctaaa* s i t e e x i s t la 
hydrooeo-cased c l i s o p t i l o l i t * . **charises 
foe ercaaeo* capacity loss after contact with 
a i tr ie acid are not knova. p o t j 

vast* tola**; Distribution Ccefficieat 

Cs O * ; sr «C 

£C5rTfJ«; e*H*T»09«S DI5T»I*1TT0»; C*LCI«e; 
CISTO*: ClI*0PTIL0tTT5; ?»COrr»*IMTlOl fKTaSS; 
ICn ZIOUp<;i CaPlCITT; LAB0V1T9IT STUDIES; PtflB 
S199IES; 80Cg-rL»rC T«TEH*CtIO«S; «»STB 
CIS"OSal; BtStCS, tlOai1*; «a!T*S, 
I»tn"53t»Tf-l.»»n.; ST5«*TIfP: SOlIDIFTCa'TIOS; 
«fc«ps7urici 

« 2 « > 
•*t5ariC3, B., aa<i a. I to , Japan atonic Eneoiy 
research Ins t i tu te , Division of Cnvitonaeatal 
safety 8«s*arca # Takai-evxa, tbara*i-fcen, Japan. 

fffect of Dimension of Specinen on isoants of 
Cesiss tit, Strontica 90 and Cobalt 40 teachei 
t(oa natri* of Hardened CeaeBt ?ront. 

Jcnrnal of Saciear $ci«nce *cd Techaolo?y 
T* l«l c2^«-12t, fl^"»«# April) 

"He relationship between tt* fraction. Ieache4 
and th* rat ic of sarface area and nolan* 
(S/tJ of a specimen has b<en stedi*4 in order 
to evaluate the safety of * c*aer.t coaposit*-
for disposal, The leachira fraction of 
rndionaclii** *a« aeasnrel for tfce different 
5/f ra t io s . In a case of either C* t??. Sr 
90 or Za 60, the a*o<snt laached i s direct l» 
proportional to the S/t rat io . It i s in 
hamon? with the enpirical for a i l * propose-3 
here, which can te derived fro* the diffasion 
e<|>i4tioB with a s e a f - i a f i c i t * plane searc* 
aode*. The aaoants of Cs 15T, Sr 90 ATA TO 
<3 >ack*d froa * ceaertt co a posit* of 210-1 
4:ns s i t * are estiaate-1 or th* bas i s of rh* 
above relationship, usino. t*» data obtained 
with a cylindrical shape faaple CB- ^ <̂ * 
Hia«t*r r a. a cs hloh] - (*«th) (F*D 

CfSIrtH »J7; STX0ITIR" 90; OEaLTftO; »»57fS, 
IICXO; SOLirrPXCaTXO*; ^KaCFf'ia; CE«tS«T5; 
$«corrt6f B»srr toti*?; Dirrcsron; PCO»TXO«; 
t»n«; tocus , nh"nM*t:c*v 

« 0 0 > 
^cC^tthy, <irz., »,»*. aai^e, an4 3.f- r f - jer ts^ , 
?«nn*Tlf»nl* Stt te ln irers i t> , f4feriat» 
?«aearcH latoratorr, Tni»ersitf °arlfr P»-

Synthesis 4 ' Unclear «a*t* *cnaziter. Meal 
Actint-te Ko*t* for ^eolO'jic ri*pos*l* 

naterUU ^search i-lllettrt 13; 1219*12«4* C*"T*> 

Synth'st* of aona7i'^ a* • sir.»r«L waste f^ra 

for geologic disposal of lo»c-X.i*e<t act i t l i e s 
has beea s s c c e s s f a l l r cart 1*4 oat on a 
laboratory s c a l e . - Soaaiite i s potentially 
valaaMe foe vast* i so lat ion becaase of i t s 
s t a b i l i t y a%4« a vaxiety of oooloolc 
coaait ioas . SlealateJ calciaatios* 
p e l l e t i i a t i o n . an4 c r y s t a l l i i a t i o e - s i a t e r t a ^ 
processes «ece carried eat aster seven 
combinations of nttrat.es of the lanthanides, 
t a , r h . COC2|»»„ sr.naiPCn. »a4 co l lo ida l 
s i l i c a PaPont La^oi-a5». fire* at 19S0 a«4 
lZC) decrees C for a * ic a« hrs. X-ray 
4iffra<r%ooraas of a l l • f i r iaas of f ine of 
the coBpositioss yielded only sharp, intense 
ref lect ions of a aoaazite phase caseabiiir? 
•JPOa. i l l ot'»r»*d ref lect ions for these 
coapositioas- c c a l l be iadenrl on refiae« 
aonazit.« s a l t c e l l s . Pro4acts of the other 
t*« caapositoas were aalt i -phase, e i ta aboat 
*0 a t t being aonazice. It aas 4eaonst.rat.eo 
that aoaaxitos » i t t hiaft conceatrattoas of C 
or Th can be coatinely syat.hesixe4 froa 
aaclear wastes. Poc bioh-tb ao iar i t e s , Ca-5E 
or S i -? charae coapessatioa caa be i s ed ; for 
hioh-v Bonazites. o n l j Ca-*E sas s t i ta t ioa 
appears to be e f f e c t i v e . Ta* ava i lab i l i ty of 
too so 114 so l at ion aechenisa* coal a be 
s s e f s l , as one type say be aore s table a*4er 
th* geologic conditions of interest . {US) 

U9Q«a?0*T ST13ISS; Q«»BX0fi; TB0SI0"; aaSTT 
I>I5?05»L; ST09ACE. C*0L0GIC; 10*411 TC; SlSTSS, 
sacioacrrfE: SISEIKLS; icrx»xors: sra»iLtz»rios# CHSaiChL; STaslLtzxTlo*. PRTSIC**-: Cttc:«»TI0»; 

<«ai> 
icaanie l , * , » . , * t i 5. », wceren, 0*k pid^e 
"faclonal Laboratory, Chentcai Technology 
3 i v i s i o t , oak ?i<t?e. Ti. 
* i 0 « a t i l i t y o; Salt Soli-Is Osel in Shale 
Tcactnriro Resits as Deterai^e<4 ?y the Jenifce 
ar.-i JohaL^on ••jtt'H, 

•>P*L/T3-<M2; t» p?. (TtT"-, s*ptesb«r| 

The shale fractal ir.j prccess foi. cae 
petsanant -iisposal of Iccal ly jvuetnt+i 
iRt#rne>!i*t*~ I^wel waste jol-jtt^ns t* 
currently in »»s# *t Oat RiiTe national 
Lator^tory (0F*:i. in th i s p o c e s s , the 
wacte solution is aise-! with * sol id Men4 of 
cenent an*! >ther addit ives; ta* resnlrln-j 
•7reft is iaj*c».^i into an isp^caeaMe shale 
fornatios *\ * .lep'h of M) to DOT ft . The 
existitvi f a c i l i t y w»s f a i l t i". t*»43 ar.4 has 
siOCT been 'is*4 t-? in jec t over 2,S n i l l i on 
<jal of want* ^cout. f.acoth op^rttion o* the 
f a c i l i t y r^.juiris that an *ren f •minterripte'l 
flow n* <*,ry ^ol idi be *<li«ere1 to a afrer at 
a rat* o( approriBately T200 lb/nitt. ôa** 
operational 1 i f f i c u i t i e s haw* b**n 
*-tfr*»ri*tc* *i^h ».r.e swstes. Occasionally 
the jioii-Ss flow froa a tin was t i f f i o i l t to 
iRit iat* or was itt*rialar, particj larly wh«»n 
the srora-je hin was neatly enpty. * u*v 
shale fracttfrini f a c i l i t y i s n<i* b*ti»i 
Senior*'', with a so lv i* han4lini systea that 
will ' l i t i a a t * trie cnrr«nr pr?bl*as. This 
r*po;e denccbep * he tea»» aada to obi a In th^ 
necessary infcrsation atom bulk-flaw 
properties .jf the *!ry *cl i4n *«*' at* 
reoijireM foe the f a c i l i t y aodifi^ationc. Th#> 
flow properties of fly ash, at t*pi l^ i t* , 
pottery c lay , and * bl*r4e<l *oU4 a i t were 
oater»ine«f in a .for.ik* and Johannon 
riowfactor Tester. Testa with this unit 
involve the c o n f u t a t i o n of a i i U l at a 
•jtven pre0fl'tr« ar.1 the veaaireaenf of the 
tote* r*ii*ir<H to <rreat* a shear plane. Th» 

http://nttrat.es
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<*«i> COST. 
pcocederc i s repeated several t i e e s at 
l i f f ere s t coasol idat ia* presseres to 
deters lse a locas of points that caa be 
displayed arapkically. Tat res* I t s iedicat* 
that a tottee-hopper opeaiaaj of eboet a ( t 
e i l l ba i i y i i n i oa the *««. balk s t o n e * 
Mas i f nass flea i s to b« achi***d. It ass 
also f o u l that tkt * x i s t i a « Mas at* fa i t* 
sasa l ta t l* foe either their present (auction 
(store** cf err a l i | or their proposed 
toactioa (stereo* of s i x coapeseat*!. siaeo 
these bias ba«o served soeerately * * l l foe 1* 
pears, tee a f fec t of aerat ica (aot a l l seed 
for i a tbaso to i t s l i s obvioesly s s jox ; these 
t e s t s indicate cal f aa eprer U n i t ta tb* 
s i t * of too bopcor spaniel tkat s i l l bo 
caesired. Pottery clap a a* a t tape le i t* acr* 
Co*ad to has* floa character is t ics 
coasideratly iaterior t o tlaeded s o l i d s . I t 
i s kaoee, however, that a t tapole i te c lap v i l l 
f loe free the e x i s t i s * b i a s , a ad sodif lea- ion 
of the bie battens to «siar*e the opeaiaes 
dovs aot appear to be J n U f M . (lath) (Us ) 

*iaLES: S t I I IBTII t *OOtS; BFTBOOS: DESIGB; 
ICOIPRZBT: BhSTE PISPOSaL; B1STES, 
tiTEi«EBXiTf-u*si: u s n s , IICOIB; m i s , 
I U C C T I O * ; caoariK; c t m e n s ; PIT b s i ; 
ilTaFVlCITt: CLhTS; STBInS; t l t S S m tPTCCTS; 
SBSTE r t o c t s s n s ; M I O U T D B I STBDIES 

« » 2 > 
Sctay, T.B. , B. L. Banner, aed a.P. Haydon, Oafc 
l ido* Beticeal Laboratory, oak Bid**, TB. 

f i i a t u e of Badiotctive I n t o in Cley-rlex 
• i i e s . 

TIB-1517 (Part IB); Saaitary Engineering aspects 
of tb* atoaic Es*rav Isdastry, Proc«*diaas of a 
Sesisar, cinciaaatf , OB, Dec«ab«r »-*, 1*55, 
IFF- 335-331).(1*5*, October) 

Bess l ts arc pr*s*st«d oa the as* of firod 
c«r«aic e«ss*s to f ix radvaste. Tb* 
objectives of prisary ispertanc* in t h i s 
prograe ar«: radioactive vastas ar* treated 
as received froe the f ee l reprocess iaq plaat 
and if the ac t iv i ty i s present l**y s i l l b* 
aliased to be **l f -s iat*r«d; sa ter ia l s added 
»o th* proc*ss s o l s t i o a s are to b* cboap 
|cl*TS, skal*, s i l i c a , l l s e s t e a e , doloaite , 
f ly ash, [bospkat* ta i l ings aad soda ash) ; 
tesperstsre of d r i e d shoald be loe ; the 
aaoaat of c lay or other dileent* shonld be 
kept as las as foss lb l* t< s i n l s i z * tb* 
saiabc asd volae* of tb* final atoaic 
garbage; and aatcrle ls added shoe Id b* 
capable of foraiea a slarry to r la ia lx* ion* 
s e t t l i n g of tb* add i t ives . Th* "Rope 
solution", l . » sol** of alasines n i trate aad 
9 .3 aole of n i t r i c acid, aas ssed aitb 
diff*r«at eroceis s o l a t i o s s . Th* Bop* 
solat ion •»* tagged vith sr «0, Ce taa, Pr 
i*a, C* i n , B* 137, Be I t t . «k 10», aad 
aii«d ( les ion prodects. l f t*r sack t e s t i s * 
th* t»o bast eolations a«i* lia«stoB*-sodias 
carbonst* aad (kale. Lesckiea •xperlnents 
**r* th*n eoedscted on chase tvo. i t sas 
fosnd that sat isfactory fixing o c c s r o d at 
1050 r . TIMS* tes t* iadicat* tbar* i* a good 
poss ib i l i ty of fixing radlolsotop** froa 
vast* aol t t loa ia a c*r*sic body so tb* 
Wechls* *ft*ct* e i l l be l i n l a t l . (BOB) 

sr 40 
CIIIBICS; COBTalBRIBT; FISSTCB P1099CTI; f U t l 
BinOCfSSIBS; HBOHTOtr STBCTES; LtRESTOBES; 
H U M ; SfLICa; BISTt TBIkTBlRT; I « S T t 5 , 

J»DIOICTIT»; SLS SUES 

1*ad«l, J . S . . Battel 1*-Pacif i c soctkaext 
Laboratories, l i cb laad , •» . 

Biak-leeel Baste c l a s i . 

Beclear Teckaoloay 3I:T2-87. ( H i t , Jaaaary) 

Class i s a «o«d aater ia l ia abick to 
incorporate biok- leve l tad ioactiv* vaste 
faXB) for pecsaaest storaee. BIB, a coaplex 
a ixtere of f i s s i o n prodt-rts asd act ia id*s , 
c*s« l t s froa tbe reprscessia* of spest poeer 
reactor fael e l e e e s t s t c reclaia eraaias aad 
platoeiea. Processes for eakiao 
l*e-teap*rat«r* aaste «lass*s (1050 c 
processus tesparatar*) baa* beea developed 
t o the stsox that tbe; caa be e t i t i l e d ia 
coaaercial reprocessiao pleats ia tb* early 
1*IS»s. a represestat ive loa-ael t iaq easts 
s l e s s foraslst ioa has bcea saoaa, ia 
accelerated t e s t s , to pessess satisfactory 
there*I asd radiatioa s t a b i l i t y for saay 
cea t sr i e s of stocaoo, aad iadicat ioas are 
that this s t a b i l i t y s i l l b* ss iata ised for 
loaacr t i a e s . Th* saste 9lass caa be Belted 
aad stored i s Type 30»t s t a i n l e s s - s t e e l 
can i s ters , altboaak lavest ioat ioas of aeta l s 
that say have increased hiab-teaperatsre 
streaath i s c c s t i a e l a q . > ceraaic a e l t i s ? 
process tkat e l 11 perait saaefactsre of 
hi;ker ae l t in* BLB alasf , i f th is proves 
desirable, i s a l so beiac developed, (lath) 

• i s t e s , R I S B - L E T ; - ; G l a s s ; TiTBirrciTiOB; 
COETlIBBE*T; BkSTE STOStCE; aCTlBIDES; PISSIOf 
P10DBCCS; TBEBBll l l O f T I T I I S ; eELTIIt; 
CkBI5TEBS; DESI6B; STEELS; LElC«r»5: BsDIt?I3S 
EPPECTS; 0 1 » S I T I ; ILPBh PnlTICLES 

<6«*> 
B i a d e l , J . E . , J . L . R c E l r o y , and ».R. P i a t t , 
B a t t e l l e - p a c i t i c B o r t b e e a t l a b o r a t o r i e s , 
Bicbland, •>. 

Ilak-L*v*l Kdioac t iv* Bast* nasaa*a«st Besaareb 
aad Oevelopaeat Proarsa at tat t e l l * Pacif ic . 

CDIP-7«03*»; advances ia ckaalstry S*rl*s 153; 
Ri«h-l*v*l lad ioact iv* Bast* Rsaaaaaeat, B.R, 
Caapbell (Ed.), rroc**dl*aa of the i«?th Reetiaa 
of the asericsa Ckesicel Scciety, Los asaeles , 
Ci, kpril 1-2, 1«7». laecican Ckmical Society, 
BssbiB«tOS, DC, Cb. 7, (pp. «3-107), 16« 
pp. {1«7«| 

Sol idif ied vast* lores for the iaaobilixation 
of hiak-level radioactive vastas fros the ' 
cosserc ia l r*proc*ssiaa of pos*r n a c t o r 
f e e l s , aad processes for the rs l iab l* 
prodactio* of ta* eas t s fores are being 
developed at Battel le-aoctksast . Csrreat 
developaeat I s eaphasliiaa s i l i c a t e j lass or 
o lass -ca t sa ic fors s , predsced in a teo-s tep , 
c a l c i a a t i o a - s e l t i a f process, Becaase glass 
e i l l iscorporete a s ide variety of e l eeeats 
lata i t s s t r sc t sr* as nttvort forser or 
s o d i t i e r s , i t i s believed i t s i l l prove very 
esefal i s the l a a o b i l i n t l o a of radioactive 
vaate e laaeats , Sepeadin* on the easts 
cosposi t ioa , the g lasses or a l s s t - c e r s e l c s 
can contain over 25* (by veisbtl f i s s ion 
predscts and 3* act lade a. (JUT) 

BISTIS, »»0I0»CTTVE; BBSTIS, BISR-UfEl; 
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<««•> c a n . 
t c t i i r o e s : CEBIBICS; c u s s ; o o m t i i E i T : 
CaId«*TIO«: PISSICS PBOBBCtS; BaSTtS, 1IQOID; 
BBSTE TDiitanT: r t n t n f ; s e u a x n c a n o B ; 
SIXKITSS- . BISTES. s o u s -

<*»5> 
Berritt , I . r . . atoaic Energy of Caaaia. H a l t e d . 
Chalk Biver • •c lear Laboratories. Biology ead 
Eealtk Physics Bivis ioa. Ckalk Sivar, Oatario. 
Cassia. 

The leackise, of Badioactivity froa Biekly 
Radioactive Class Hacks Barled k i n the Bator 
tablet Pitt*** Tears of Basalts. 

C0BT-7C031B: STl/»BB/e33; X1U-SB-207/9B: 
Baaagaaaat of Radioactive Baste* froa tke 
••clear raol Cycle. Proceedings; of aa II El 
Syaposi**. *:?aaa. aes tr ia . Bates 22-2«, 1*74. 
I s ta t s s t l aaa l ktooic Energy Baaacy, Vieaaa, vol . 
2, f»». 27-351. »2« pp.(t97«| 

Tart bari^ls of high-level f i s s ioa proa acts 
iacorporatad i a t o blocks cf aapkalia* syaaita 
g lass and aoaitorcd foe 1* yaacs indicate 
that aaclaar eastes aay k< safely stored ia 
th i s aaascc b*lo* tW aatcc table i a tka 
vast* aaaegeseat araa of Chalk Elver Baclaac 
laboratories , Ckalk Eiver, oatario. TW 
f i c s t sat of bleeks bsciad i s l i g u t 1958 
exhibited leachlag catas too las to ba 
readily seassracle , so a second set 
coataiaiag greater proportioas of araaiaa and 
corrosioa prodacts, >itk laboratory Inching 
rates tea t i a e s tkose of the f i r s t , *ere 
bsried i s Bay 19*0. I t act calculated tkat 
tke aasaat of radioactivity leaviag tkese 
blacks sboald ba MO t i a e t that of tke 
i a i t i a l t e s t . Rcaitorisg vitb t r i t i a a tracers 
has shovs tkat groead aatcr velocity past tbe 
blocks i s IB ca/d, vhich cives a vol*** o< 
•ater based on tke d o * c u s s - s e c t i e a of tke 
blacks of 39 I /d. Total !r 90 leacked oeer 
tk« past « years i s t.«, K l , 9M of vhlcb 
•as l o s t ia tke f i r s t t*o years. By 1?7« tke 
Sr *0 froat vas 33 s dovastreaa froa tke 
disposal s i t e . Tbe leaching rate for tke 
last 7 years kas bees roaghly coastaat at 
absat 1.6 x 10ff-«) aCi /1 . Tke qaal i ty of 
g lass ased cat be g tas t ly ieprovad, as 
evidenced by tbe f i r s t set of blocks, sad the 
i a i t i a l l y large l o s s of St 90 cotId be kept 
froa tke eavironaent by pie-leaching. 
Lovering tke setface/velaee ratio by Baking 
larger blccke « i l l a l so redsce leaching 
rates . 1 aajor factor ia tkese tes t vai**s 
*as tk* lo* groend aatar tesperatare (aeaa 
about 7 degress c.) : a t Mao »et*r 
tesperatares leaching iacreases considerably. 
fl'RI 

leaching Pate; Plo* Sate; Hy<ra«llc Velocity; 
Pcroslty 

St 90 

• fPRBLTBB: STEBtTES; CUSS; USTZ STOSm; »»STE 
UPkCUeST; Ca»I»L; BkSTES, flSB-LEfEL; »»TE» 
I«»IE; SILSOTES; STtORTIOB; IBaCRIRS; SR00BD 
trtiii IRRICIRTWB; FIELD STCDIES; riSSIOl 
PIOBOCTS; RCRITORIR'; 

•organ, J.v.. , Jr. (Ed,), o .r . (Ed.) Jeslson, and 
J.C. \'.i.) Stevenson, Jobns Hopkins Onirersity, 
Cipartaant cf sanitary Engineering and Rater 

Basoorces, Baltiaore. B»-

• ixat ioa of Radioactivity ia Stable, Solid 
M i a . 

Tin-7*13; Report of tk* 2a* Sorkiag Bee* - j . 
Idako Fa l l s , IS , septeebes 27-29, 19*0. . . S . 
tteaic Eaatgy Coaaissiaa. e f f i ce of Tackaical 
laforeet ioa , Sashiastoa, DC, Bool 1. ''•2 
a p . t t M I . M c e a r y l 

•reseated ace tbe proceed iaes of a sorkiae 
aoat iaf , ahich reeieeed the pcoaress Bade ia 
traasforaiaa l i a s l d s aad f lx laf radioact ivity 
i s • so l id f a n . Tke aa]er topics aere: 
f laidixed bad and radiant beat spray; pot 
calciaatiosw rotary k i l a , f i rat io* ia f l a s s , 
aad iaa exebaaee; o f f -eas c leaaiea; aatariala 
of coaceatratlos; aad characterist ic* of 
s o l i d s aad f ina l disposal , abstracted 
separately oere; f ixat ioa of lo* sad 
i s t e r a a d l l t e ac t iv i ty l a la* ee l t iaa iaert 
aadia; calc iaat ioa of zircoaiaa f laorid* 
waste; character is t ics of aoae so l ids far 
f i xa t ioa ; aaste f i x a t i o a as a iaerals ; ioa 
esckaaaa behavior of v e n i c a l i t e - b i o t i t e ; 
cas lea-sodias secptioa on c l i a a p t i l o l i t e ; 
a i s e r a l react ioss pertiaaat to radeaat* 
trsataaat aad disposal; aad radioactive east* 
f ixat ioa by copredpi tat ioa aad fasioa. pit'} 

S0BPZZ0B; CUCIBiTTOB; CUBOfTUOUT?; 
COBPUXES; DECOBtlBTSlTIOB; EQvlLIBBIBB 
COBSTBBT; PISSIOB PBODBCTS; riBTBlUTIOB; 
XBBOBXUIhTIOB: laCkPSUliTIOl; I0B EICI1ICE; 
SODELS; rtEClPlriTIOB, CBBBICkL; SkSTE 
T*»TBBBT; .'kSTBS, »»»' ICTItB: BaSTtS, 
10B-UTEL; BkSTBS, BlSB-lBVEl: SOIIDIFIC1TI01; 
B1STES, IBmaSSIITE-LETEt; EIUTIOB 

<«*7> 
( a v r a t i l , J .B . , t .L. Battal ia , C.B. Saitk, e .B. 
fhoapsoa, D.L. Cask, t.l. Ckilds, aad L.J. 
Sa i l* , xockvell Interaatioaal.lock f l a t s plant, 
Ckaaistry lesa.rcb and Developaeat, Solden, CO. 

Baste Raaaoaaeat ta s ly s i s for tke Baclear rael 
Cycle-Parts 1 asd 2: Prooress Beport for Period 
apri l 1 to Septesber 30, 1977. 

BrP-2^*9; 22 pp. (1*70, October 23| 

Tkis progress report discs^sas the aoat 
recent *ork oa actinid* recovery and recycle 
preparation for easts straaas aad actiniae 
recovery ttom cosbvstiMe **st*. Tbe report 
i s part of the effort t o provide technology 
aad design for f se l recycling f a c i l i t i e s and 
t o detersine the econosic anu environaeatal 
ispact of tecycl ing. Ccapleted daring tke 
t i s e period was a pcelislnary evalsation of 
aetkods for the s a l t vasta and vast* vater 
streaas and recycl* preparation problan-. 
Pros a f eas ib i l i t y stody done on reaoval at 
act inides froa synthetic s a l t , bidentate 
organophospnoros extractaat vas aost 
e f f i c i e n t . > coablnatios of aoo-ionlc and a 
strong baa* ion exchaig* r*sin giva* the beat 
rese lc* in reeoving detargents and anions 
f tos vaste veter. fvaloatioa of leaching and 
dissolution sethods fot recovering actiniden 
f e e s cosbastikle vast* (a<H) vas contiaaed. 
The sost prosising aetkods to date are: 
reaction vith carina (IT) ia a i t r i c acid to 
s o l s b i l i z e carton and actinid* oxid«a; aad 
fusion vith carbon*t*-n i t ta t* t irtaras . 
S i l i ca van a prohl** and pcatrvataest of the 
ash fcy reflaxing vitti gteater than or egaal 
to <* sodins hydrosid* appear* to eliminate 
tb* s i l i c a . Bon work s i l l be done In these 
areas in the fntvre. (»0»» 
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Jens; ICTIBIDES: *SEES: ^»*osna»: 
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C f e l F I C ; BkSTI T i r i T J e r t ; «n£T»S. E.IO«t»: 
•ISTES, SCtID 

Bavratil . J .E . , S. B. Thoapsot, and 1 .1 . Eochea. 
Bccteel l International, lock) r u t s P i n t , 
EeldeB., Cv.. 

Bast* *aaaaeaent of ftctiaide CoataBinated Soi l . 

CCBT-"*»»121r science Underlying Eadiaective 
Bast* vaaageaeat, ProceediBgz of a Syxnasioa, 
ECStOB. E l , WOVesBer 2*-!McetbeC 1 , 197* . (pp. 
2 2 - 2 3 | . T» F C - ( 1 « - r i ! 

East* aaBage*.iSt processes have been 
developed co redece the vclase of Jocky Flats 
s o i l contasiaated vita plxteaiaa and 
aaericieB aad t o prepare the contaBiaated 
fraction for terainal storage. The prisery 
process coas i s t s of a vet-screenine; aethod 
skies cadacas the volaae cf coatasinated s o i l 
by approxtaately 6M. Tin secondary procass 
a lso enplcjs vet-screeBiBC, bat varices 
reagents ara added to the procass aatar to 
aid ia dispsrs isg asd deccataaiaating the 
s o i l , t l s o , a t tr i t ion scrabbing aBd 
flotation ara ased i s connect ion with 
vet-screeaing t« decoctaBinate an additional 
10-2SX of tke s e l l . Tha actinide-rich 
fr ict ion i s than v i t r i f i ed for terBinal 
storage. To* c a s s l t s of testing th* priaary 
and secondary s o i l daeontaaiBatioa process oa 
a laboratory sea l* » i l l b< prasant«d. 
v i t r i f i ca t ion setbods tar the contaaicated 
s o i l fraction vilJ ba discassad to inclad* 
algh-teaperatare calcination with or vithoet 
qlass-foraing reagents, lacnlation of 
properties, saca as density aad so lub i l i t y , 
of th* f inal calciaad and glass s o i l 
fractions s i l l also be given, (not a) 

abstract is coaplata tar t , Th* paper vas not 
pvblished ia the proceedings. 

tOLUBE BEDOCTIOB; FL0TO«T0«; intSICIOS; 
CICC«T»llI»»TIO»; nCTIIIDES; !0ILS; 
TITRIPICkTlOB; CUCIBlTIOf; EETWDS 

<t»9> 
nelson, i.l. 

•anford elnerel Exchange Proftaa. 

TID-7*»a; Use of Tsorg-r.lc Exchange Katerials 
for ladioactive l a s t* t reats tnt , 0 .1 . Jasison, 
at a l . ( ( d a . | , ?toc«*dings o l a Borking Raetlng, 
•aahlngton, DC, iagast 13-1*, 1562. 0 . 5 . atonic 
tnergy Coaaiaslon, Division tf Technical 
Infsrsation, Eashixgton, DC, (pp. »3-I1»), 23» 
p(. (TIO-•">«»!. (1^61, Janaary) 

Soaa of tha experience concerning sineral 
exchange at naaford i s discussed, studies on 
alkaline supernatant solatlons froa tha 
biri-Seval Purer tanks included a hot c e l l 
riu *lth 200 gal of act sa l east*. The results 
vere in good agreeaent *ith laborttorr data. 
Plans fot easts seaagesent changed fros using 
balk calcination of vaste to the separation 
of th* lone-lived heat ea i t t er s ces i sa , 
s t r o n t i s i , and race earths fro* the aastes. 
The vast* Is than p«t inte inter)a storage 

« i T > 

for 2 to 10 rears to decay ani so l id i f i ed to 
a sa l t cak* by in-taak fo l id i f i ca t ioa 
aethods. I ae* process for hasdlia? acid 
high- level vaste by osiaq iaor«ar :.c 
exchangers i s oatl iaed ral ly . The aaste i s 
cal led r r s , Bhich stands for 
foraaldebyde-treated-aaates. cesiaa i s 
extracted froa the wast* by c l l a o p t i l o l i t e 
colaaas. Oxalic acid i s ased to reaove soa* 
of the lixcoBiBB aad aicbiaa tak*a ap by the 
a i sera l . taaoBiea hidrcxide i s then used to 
r i s s e the colusc and any ces ius elaat* i s can 
tkroagk B zeo l i te exckaBxer. the aastes are 
f inal ly washed, dried axd sealed tor storage 
ia water-f i l led bays. I** optiaan f lo* rate 
i s aboat 2 to • coleas voleaes/Boer. 
Coccentration of cesiaa in the colaaas has a 
S B B I I « f fect ca the breakthroeeh carve. 
Loaer teetperatares at lcadia-3 ara desirable 
for Liaited breakthrooak. hftec aaay 
experiaeBts i t i s probably «octb*hile m 
d i l a t e the tas te s . Tor la t t er s i t* part ic les 
of exchaafe aaterial the k iae t ics are poorer. 
DecoataalftatioB factors for ces iaa , 
s tront ioa , and ratheaiaa i r e greater than 9 x~ 
10IE»»1. 2 X 10(!>3), and 1.* x 10(• •5) , 
respectively, k nvaber of e lat ion s tadies 
vece done on the systea asiaa different 
e la tants . Stadies asing other exchangers 
acre a lso Bade. (BDV1 

Flo* (a te 

SO'PTIOI; BIEiVrnSOO-JH BIS13IB0TIO*: 
C l i » 0 P ? n . 0 l T 7 E ; CECOSIkSItmoV; B K 0 i r i « r » » T I 0 » 
•1CT0ES; EIEtD STUDIES; ICt EXCAktSE-. L U O n t O l T 
STUDIES; FL«.*TS, BkSTI TSEKSEBT; CESIUB; BOT 
C ! U S ; POEET PEOCESS; ClLCHlTIOn; 
SOLIDjriClTZOB; 1CIDS; B1S1E TEEtlsEB?; B1STES, 
SI5H-1ETE1; «»STES, LIQUID; STBOBTIO^; 
ZIRCOBIUS; ZEOLITES; EICkPSUItTIOB 

Vieschaidt, E . 3 . , and S.a. Vcgors, J r . , EG and C 
Idaho, Incorporated, Idaho Pal l s , ID. 

Selection of a Cri t ica l i ty Roaitoring Tecbnigne 
for a Transaranic Baste Incinerator. 

T»5E-12 ,'7 ; 38 pp. ( W E , Jane I 

kctive and passive njaitorlng technlg^es «*r« 
stadied and coapared for deteraining the 
• scant of f i s s i l e aaterial ia traasacanic 
vast., before and after tha vaste i s 
incinerated '"he resales of t h i s stady 
indicate what the photon interrogation aatho-! 
i s thr. nest technivi* f<r c r i t i c a l i t y 
aonitoring of transuia.iic vaste floving into 
and oat of tha slagging prrolysls 
incinerator. Other coasting technlgaes 
investigated Ucladed gaaaa ray, naatroa, 
x-ray, alpha, theraal naatroa, f iss ion 
neutron, aad fast neatrcn. Passive ae'.hods 
vara rated oat been use: 1| the lav energy 
and/or l i a i t e d penetrating a b i l i t y of the 
radiation v a l u e d by tha vastes daring decay 
aakas the aaoiint of radiation observed a poor 
indicator of the aaoant of f i s s i l e aater ls l 
present; 2) the randoa distribation of 
shielding t a t e r i a l s ( irea, lead, e t c . ) in the 
saste s i l l severely attenuate t snoant of 
radiation r e a d lag the detectors and aaka 
aatheaatical correetioas lBpractleal; 31 soaa 
of tha vaste s a l t s radiation da* to "ctlvity 
not associated vith the f i s s i l e aatac ia l , 
cospoandinf tb* d i f f i cu l ty of eeasarina 
eaiss lons fron the f i s s i l e e s t e r i s l . 
Investigation of act ive (etkods sbov* that: 
1) fast neatrons sre better than s lo t 
neutrons beeaase they are l e s s affected by 
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<653> coat . 
tke aatcix i t ekicfc tke t n aaste i s eabedled 
u l bacaasa tkey indace f i s s ions ia botk 
f er t i l e aed f i s s i l e coapoaeeM of tke TBO. 
providing tn aetoast ic safety •arcla ia 
aeasareeeate: 2 | pkotoa interrogation i s 
pre ferable o»ai neetroa recaes* tke foreer 
alloea as* of preapt [ i s s i o a neatCOBS las 
opposed t c delayed f i s s i o a eeatroas) as a 
signature for f i s s i o a , increasing s a s a i t i v l t y 
a tkoeiaadfold; 3) e f f e c t s of tk* aatrix 
H t n i l serroendisg tk* m aca l a s s akca 
xsing aaaaa rays than akaa asiag acatroas as 
interrogating part ic les , lecoaeendetlose 
iaclede petrfoneice of a cost analys is an-! 
Installation s c t ' d e l e for a linear 
accelerator at the Bedioective Vast* 
Seeaaeeeat Coeplei, eevelcpaeat of 
cal ibration procederes fee the typas of TOT 
and cadvaste present at I I I I , aad experieaats 
to se lec t tk* scat des irat l* *~t«cvor 
aackaaiaa aad coat igaret ica . k scnedale of 
farther e f f e c t s foe FT WW i s given, rem) 

T*EO>mCIL STUDIES; SOSITOtlEC; MSTtS, 
t l l i s n t l i c ; BISTES, SOLID; IECIBEB1TIOB; 
flSSIOl; (ErttOIS; B1BI1TI0B, S i n k ; BlBTITTOI 
BITBCTSaS; tlBI01CTT.vT.TT; BiaOtCTCTE 0CC1T; 
• • s i t m i a i m ; BTTBODS 

<651> 
Paster, B.V., aed B.C. Bason, Vacleer Issersnce 
ccrp., i t l a a t a , 6 1 . 

fsp«ti*ac* ia Tolas* ladact icn. Packaging, 
transportation, and Disposal of Joa-ra*l Bearing 
Batb.'ac* faaslt iaa fros Light later Beoctor 
OreretloBs. 

aaaageseat cf Loa-Level Badicactiv* Vasta, H.I. 
Carter, h.». Bogkissi, aad B. caka (Eds.) , 
Eroceedings ef a Syaposiaa, I t lanta , CI, »ay 
23-27, i m , Ptrgaeoa Press, da* Tork, IT, Ch. 
« , (pp. 551-562), 12ia pp. ( I ^ ' l 

la order to cosfora to vacioes sfcippiag aad 
bacial cegelatloas specifying a l losabla dose 
ratas » d isotonic content, a c t i v i t i e s of the 
aoa-fsal tearing cospoaenta resett ing fcoa 
l lgkt-aater reactor operation* aeta 
calcalatad by tk* coapater cod* OklCE*, based 
oa reactor, opar ;.*ag paraeeters, cool t ia«s , 
aad 1ST* spaci f icat ioas . These data »er* 
asad to avslaat* verioas tackaging 
configurations aad/or skirl ing casks for 
coaforsity to tk* regalatioae and disposal 
s i t e l icense constraints. Bacaasa of tk* 
high transportation and baria: charges, tka 
oTarall coat of disposing of t . i s trp* of 
aast* ia highly dap«ndaat on th* naaber of 
ehlpaeata. Tk* sselear hasnraaie Corp. kas 
developed egjlpaent to cat balky i t e a s aad 
redace tke packing volaae of tke individual 
coapoaents tenfold, Zgsiraent design and 
develoraent alsc considered reeote, 
andereater enrironaeat, pkysical 
charactarletic* of tka irradiated aatarial , 
i . e . , zirconia* enbri t t le teat , tka need to 
ainiai** pool floor space aad interference 
sitk other pool a c t i v i t i e s , operating 
convenience, and anintenasce regaireaents. 
Experience kaa akota tkat aoafael ksrdiare 
cat be cat and packaged snderveter in a safe 
and practical leaser. Tocla aaet be 
earefallv designed aad tested ia order to 
keep r e l i a b i l i t y to a BHiasa, s ince tke 
toola f iat be r*e»ved froa the pool aad 
placed in a controlled area for eeiatanasce 
and repair. T.tf* t i a* s ten' in tke testing 
states v i l l be sore tkan f« ,e ap for ty t i a t 
saved doriaa tetaal operat*one, Paraonnel 

pcobleas associated aitk aoa-fael eearia* 
ceepoaaats disposal nave b**a a ia iaal . 
Osaally tk* Beraoaael dose i s 150 eras or 
laws, based on 12 hoars/day aad a a *ays/e*«k 
•ark sckeael*. Boeever, operation fatieea 
caa becoee a prablca after several e**k* of 
coasiaat opecatioBS. Ikatkl 

COSPOTE! CODES; C0BP0TE1 PtOGIHS; EV1LS1TI0I; 
p i c E i c i i e ; c i s a j s ; C O S T S ; te iVBE i i s o c r i o * : 
EQBIPBEBT: DESISI; BIDIITICI DOSE; VISTES. 
BknOlCTIVE; B1STES, S O U S : EIFOSNE. 
OCCBP1TIOB1L 

<«S2> 
«*ckiB, a . s . . s .E. Blanco, I . e . Daklaaa, B.C. 
riaa*y, 1 .3 . Liadaeer, aad J .P. Sitkorspoos, Oak 
Side* la t ional Laboratory, Betals aad Ceraeics 
Division, oak s idaa, T«; Oak Bide* Batioaal 
laboratory, Eaeiroaa*atal Sciences Div i s ios , Oak 
Bidf*, T». 

Correlation of Badioactiv* Bast* Trcataent Costs 
aad tk* EaeiroaBcatal lapact of Baste Eff leasts 
in tke Baclear real Cycle for Bse ia 
Estsbl iskisa »ks Lee Is Practicable" Snides -
fabrication of Liokt-Bater vendor Feel free 
Earicbed Oraaiaa Dioxide. 

o»»L/TB-»a02; JOB pp. 11975, Bay) 

1 stady aas sade t o detacaiae tke coat aad 
e f fec t iveness of radaaste and ckeasaste 
trcataent systevs for 2 aodel 
enricked'aran iaa, l iekt-aater reactor feel 
fabrication plants , aad to deteraine tka dose 
coasitaeat of released radioaaclides t o tke 
eaairoaaent. One aodel plant ases tke net 
aaBoniaa diaranate (IBO) process, tke otker 
tke dry d irect conversics (DC) process. Tke 
plants are assseed to each process 1500 
ae tr lc tons o f n per year (5 tons/day for 300 
days). Th 217, Th 23«, »aC Pa 23a daughters 
arc in egni l ibciaa eitk tke 1f6 feed (at n 
235| . roar conceptsal cases eere aodeled: a 
base case representing tke loaest cost end 
technology esed ia soae carreat plants , and 
aaccessive cases in vnicti treataeat ag.aipaent 
i s addod. In adv meed caae s tadias , tresved 
vater, recovered . itragaa osidas (as n i t r i c 
ac id ) , and aasanla ar* recycled in tke 
plan's; in a l l case i . s c l id radaastes aad 
ckeaaastea ace stores oa - s i t e or skipped to 
coasercial burial grounds, ilodel plants are 
evalaated for a aldvestera a i t e and a 
southeastern coaatal s i t e , asing typical 
aeteorological (attecna and popalatlon 
dens i t ies for each. The annual neogala of 
radioactive a j t e r i a l s released (the soaree 
t o r s ) , tke cap i ta l , anneal and contribntion 
to pover c o s t s , and tke radiological lapact 
• re calcaalted for each case . The annual 
radaaste treataent costs ace coapere* aitk 
tke dose coss i tsant froa released 
radionaclidea; eonp»risen aitk coaa iuent s 
fcoa l igaid ef f luents are on tvo bases: 1) 
anneal individual total body dose froa 
ageatic pathaays after di lat ion in • 15 cfa 
atreaa, and 2) after tk* 15 e f s stceaa flova 
into a 1300 cf* stroke tat tke aidaeatern 
s i t e ) or into aa estaary (at tke coastal 
s i t e ) . Eatlaatad aaxiaaa to ta l body doavia do 
not exceed 1 area/yr r i tkin 0.5-1 al of the 
caa* 1 plant at either f i t * , average 
iadlvidsel doae i s lover at tke i i < n i t n i 
s i t e dee to setaorologicei factor*, bat thi 
population dose i* kigk«r dae to the denser 
popslation. Capital coat* of the treataent 
•yatee* aodeled range fcoa »0.5«« Bi l l ion for 
DC case 1 to «*.«« a i l l i oa for Wl Caae a, or 
up to shoot 1*< of the l i e Billion ehich ia 
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<i«2> COtt. 
b t « as that cos t tor the base p leat . I n n l 
costs at* S2O2.0OO-S2.515,000Ar, 
corresponding to contribetlon t o poser cos t s 
of 5.5 x 10|S-«| end « . * i 10(1-3) a i l l s 
Mar, respect ively . Tkti i s e i s e s i n l a s s 
tkaa 0 . t l of « es t insted t « W poaac 
geaeretica cost of 7-10 B l l l s / t l k r . ( U l ) 

Setkodology ssod 1B e s t i s a t i r g coats a s l 
radiological doses , detai led ca l ca la t ioas . osd 
tabalatioaa are presented ia appendix * aad 
Clnx-s««2. 

COST SMEPIT IPILTSIS; SISTE nn-nzn- rati 
FI«»CaTIOI; BOSS C O H m C R S ; BOBELS; BO0ELS, 
ElTBsVtTICU.; EECTCIIEC; EtSTES, LIOBXO; 
f i n O I . ' T S . LIQOTB: STBE1BS; RTKHKILOCT; 
I T T U E W * : E lSTtS , BhSIOlCTlvB; PISTES, 
SCEEIDIOITTIVI; TEEOBETCCsL STBOIES 

Psltosea, E.E., J. • . RaiaoBOB, and J. ( e a s t , 
Tackaical leseerck Castor of Pialaad, Enactor 
Laboratory, Espoo, Finland; Cy Piaaatos l b , 
•o l s lak i . Finland. 

lacocpacatioa of Radioactive (as tas froa feclear 
Pcser Plaata l»to coaecete aid l l t s n e n . 

C0if-7«OJ10: STI/PBVE33; IsH-SB-207/S; 
RanageaeBt of Fadicactive Pastas froa tke 
•aclaar Paal Cycle, proceeditgs of an UE» 
Sysposiss, Vieasa, kas tr i s , (arch 22-2*, 1976. 
International atcaic Energy agency, Vienna, Tol. 
2 , (pp. »7-112| , 121 pp.(1*7q 

1 ittady ><< condscted to assess tha 
s s i t a b i l i t y of ceseatat ior aad bi tas iBixat los 
process s for tba s o l l d i f i c a t i o s of l igaid 
» s t a s res nsclear poser plaat operations 
(*xcla>'iag fuel reprocess tag sss tes ) sad, in 
particular, tkeic appl icabi l i ty t o aast.es, 
froa tke ( i r s t Finnish reactor, a TVEP-10, i s 
Lovlisa. The conclusion cf tlie invest igators 
•as tkat tke technology n(cesser7 for tea 
s o l i o l t i c s t i o * of aastas is s t i l l seder 
developsent. There i s s reed for 
standardisation of t e r e s , concepts, s a l t s , 
and t e s t s , and (or the apscif ie 
identi f icat ion of tkose properties of 
predicts ehick are s ignif icant for storage or 
final disposal, of tke t«o processes 
considered, so tre ferabi l i ty of one over tke 
other v i s detersiBod. Both are applicable 
under certain eendit ions. S i t s s in ize t ion 
prodsets say be better s s i ted for teaporsrr 
^n-plact storage dae to tba i t loser v o l s s e s . 
characterist ics of tke t»e typos of prodscts 
and their s ignif icance froa the standpoint of 
process, transportation, storage, and 
dl tooss l are l i s t ed in t a t i l a r torn. (MR) 

ctitrrs; covcKTfs; t i ;amiinTtoi; WSTE 
RalaSEWIT; COST IfJEPIT l E l I T S I S ; EECLE1* 
PICUITIISf mtOHlTOB; T O U R PCD0CTIOI; 
TREORETICU 5T0DJES; BiSTZS, l»DI0»CTI»E; 
•»<TES, IIOUIO; SOtlOIf lClTICI; EsSTB TEUTRIRT 

f ierce , * . ( . , Portland Sentral e l e c t r i c Cospany, 
P c r t l u d , of, 

Betrof i t t i ig Tro jn laelear f l i n t ' s Spelt «esln 
Tnnsfar Systei . 

Rinigeieit ef L o s - l e n l Ridlcnctive Paste, R.E. 

Carter, a.a. Sogklssi , end B. laka (Eds.) . 
ProceedlBes o f a Sysposlae, I t laata , CI, Ray 
23-27, MT7. Pereason Press, Pee York. IT. Ck. 
«. (pp. SRt-S«2>, 121a pp. 11«7«) 

The speat res l» s larry transport (SET) systea 
a t tke Trojan Unclear Plant operated by 
Portland Cenetel Electr ic Co. I s one of tke 
Best adiaaced sys teas of I t s type ta tke 
nuclear iadastcy today. The aee systes eas 
developed fo l lov lsg repeated clogging of tke 
original s e s t e t ' s s i a g l e eater-drives speed 
r e s i s eencator dariag i n i t i a l plant startup 
t e s t i s g , s sd rea l ire t ion tkat larger 
gaeat i t ies of coataaiaated satec soald be 
geaerated i f tke edector-iadsced slarry 
transport schese sera) t c be psrsssd farther. 
IB the retrof i t ted SsT systea, tke or ig i sa l 
rests transfer edecator and SIT pasp sere 
reaoved aad replaced by a s ingle 
recessed-j spa Her ceatr i fegal peap to 
a l lev iate persistent clegging pcsbless 
occsrrisf i n tke spest rests storage task 
(SISTI sect ion l ine sad SET paap s tra iner . 
Tke aee pasp seppl ies tke poeec t o transfer 
tke resin s larcy direct ly froa tke SEST 
rather thss depending iron indeced sect ion 
poser generated f tos s t tk ia tke res in 
transfer edacator. Tbis obviated tke aeed 
for laroa g a a a t i t i e s of strained eater 
rsesired t o develop tke set tee aad section 
poser of the edsctor. Tke reaoeal of the 
resin transfer edsctor also preclsdes tea 
need for exteas ire f l o s lnstranentation 
reeairod t o o p t i s t t e tha resin transfer 
e lec tor ' s parlorsance. The ins ta l la t ion of 
tke sale pssp does not affect tke closed-loop 
process rec trca la t ios l i a e , skick transfers 
the resin s l i r r y past the spent r e s t s saste 
packaging coon sad back to the SEST. Ess of 
tke see SET psap a l so preclsdes tke 
generation of coataaiaated backflssk eater 
becasse tke large SEST (action strainer 
forserly seed i s sot repaired. Tke resin 
agitation generated by tke fired spongers 
Boosted s i t k i s tke S1ST sas not ckanged 
daring the re tro f i t prograa becaese oel? the 
f los aedia sere changed froa strained eater 
to rastn s l a r r y . added teatsres of tke BO* 
systas are.a u s resin level indicator, 
sbtck, shes ccBbined sith a ass desataring 
strainer, s i l l afford the plant operators 
greater f l e x i b i l i t r in obtaining opti i ixed 
«ater-to-res lo rat ios and a leans by ihiek 
desirable s larry rat ios ssy be deplleated. 
Streas l ia lsg of tke SIT systen's piping 
lsyost and reposit ioning of ssnsal resote 
salve operators r e s s l t s i s levered overall 
personnel expossre s ines tke systes nos 
drains by gravity aid e n d trips kive bees 
s lnini ied. (tatn)(Lis) 

•MIES; E00IPIEPI; SUERIfSs II5TI PEOCESStlS; 
WtSTtS, 0E6IKC; EhSTES, •IPIOICTITE; EUTE 
EhliailfIT; lESTISIMTITIOf; PEEPS; TkEES; EhSTE 
tEIlTEWT 

Plodinee, E.J. , Saraonah I Her Ubocatory, 
l i k e s , X. 

t v i l i i t i o s of Ces l i s 137 Scrbssts for f i n t l o n 
1» conerste. 

»P-1II»; 25 pp. f11 -'7, Febraary) 

Tke pirpose of tk i s stsdy sas to deteri iae i f 
tke It l e i c h a b i l t t l e s of EkC and X-p 
concrste / iaste i l x e s cosld be s ignif icant ly 
rsdiced. l l t e r n s t i r s Ci s o r b i n s and 
processing setkods sere s t i d l i d , lncladlag 
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<§55> COW. 
Llada 11-300. 11-500, 13-1, Bad SE-10, •ottaa 
U o l M 2«0, 500, as* »00, c l i aspt i lo l i t * . tad 
racaicalita. Tl« iapsctait i m n t t n 
stiaiad lac aack ascbaat wta Ca avcptiaa 
kiaatics, cescraasisi atrtaatk af caacrataa 
coataiaiaa tfca soraaat, aai teacbabilitv. 
l a i t i a l taata laUcatad t l a t si-aO ait 13-1 
adsorb** Ca aacw poorly, sad SJ-10 «aa 
dafficalt to mpacata fcaa tba aaaaoaa paaaa. 
Tasts asias a caacaatratai alaata aalatiaa, 
9.0111 Cs2C03 ia 1.151 aaJC03, paasad thraaa/k 
a 100 a l calaaa at aack acraaat at 1 colaai 
tolas* (C*)/kc saca par for aad. 11-500 aad 
( -M0 aaca tka bast ssebsjata; aach saaaad 
1901 rataatloa «f Ca 137 i f tar TO C* af 
alaata a a* (OS rataatiaa attar 00 C* af 
alaata fcaa Baalita UC-3S9 iea axcktaaaj 
R i U c o l m i . I-5O0 kad IMS cataatiaa of 
Ca 137 foe oalr 1 CT, sad aoaa at a l l attar 0 
CT. racaicalita ahaaad ac rataitloa aftac 2 
CT. Coairoiai?* atrasatb taau asiaf 
alcticaa af sisslatad alsdaa aad aorbaat 
incorporated lata I K »ad X-P cssccata* 
skosad tkat ia tka aaaaaca of slataa, 11-500 
aa« z-900 kawa c a U t i n l y l i t t l a affact «a 
tka stcaaatk of tka caaccata (eaaacaaaia* 
stcaaatk 5*00 pais vacaas *M0 psif Bltasat 
(ocbaat). I-2O0. 11-300, aid taraical i ts 
•avacalr saakaasd tk* coacrat* {coasrasain 
strasatks 1000-1*00 psisl . la tka pcasaaca 
of sladaa. 11-500 aid M M actaallv 
straaatkaaad tka coactata, sarslcalit* 
•aakaaad i t badly, aai tka otkac sorbaats kad 
l i t t l a affact. Coaprassl** stcsiatas of UC 
aaa I - * coaccatas aitk 30 at* siaalatad 
sladoa aad »o aocbaata aaca 1200 aad 2300 
paio, caapactiaaly. Mdit iaa af 10 »t» t>*00 
ralsad tkaaa I I I I M ta 2100 u 4 3200 pais:; 10 
»t l 1I-S00 yialdad 2000 aaa 1200 pais., 
caapactiaalr, H l « aaeaicalita radacad 
ittaiotka to 100 aad 110 rsig, raspacti*aly. 
Villas (oi tka otkac aocbaata aara 1T00-1W0 
psia. foe tka UC aiz u d 2300-3100 pais, toe 
tka I-P. lisad oi a losac l i a i t of 1000 psia 
fac aafa kasdliaa, coaccata Mat* facia 
coitaiiiao "P to 10 at ! aiailatad slidaa cam 
ba aada. Caaiai laackiia t u t a oi l ie and 
t-P ccaccataa costaiaisa 2 st* of aaeb 
sorbaat aata talaas at 5. V l l . M Ca laaekad 
aftac 28 days ia I K , lad 3.1-9.3* laieaaa 
fcaa I-P. RIC coiccataa coataiiiaa; 11-500 
aid t-MO laat 5.7% aid 4 .0* Ca, 
raspactissly; loaaa (col I-P caiccataa aaca 
i . M l id 3.4«, caapactisaly. faraicsllta 
tkat kid fcaai kaitad to ccllapsa I t a l i t t l e * 
acoaid Ci 137 ga»* tk* Boat laa< . caaiatait 
eoaecata. lo*avet, i t socbad C* slosly, aid 
tka caailtiao coaecata »a« iary >uk. 
tdditloi of sil ica gal tc coiecata to caact 
aitk fraa cslelia kad no affact oi C* 
laackiblllty. I I a l l taata, Lilda 11-500 lad 
•octoi Zaoloi 090 aaca foaad to ba tk* ooat 
•ccaptakl* Ca 137 aocbaiti, Sacotloa 
kiaatics sat* accaptabla, botk strasotkasad 
tka eoscrst*, aad botk «a*a calatiaalr 
laack-caaiatut eoiecata. (katkl H i l l 

Kicking pita; Coacraaain straigtk 

Ci 137 

ifkcitis; coietnis; cisioi i37; soimoi; 
CIltTICS; STOIfOTR, COlPlISSITt; CHlOPTHOirTt; 
ff l l l lCOlI I t; lOSOtmoi; SlOtOfS; SILICl; 
CklCIOl; IktOfkTOKT 5T00IIS; OSTZI, 
IIDIOICTITI; IPIlOlIlttlTTOl 

riodlnac, ( I .J . , Saaioiih t l 'ac labontocy, 
t ika i , SC. 

OaTalaaaaat ef Claaa Caapoaitiaaa toe 
toaoailixatlaa o; SIP I i a ta . 

DP-1S17; J* n . | W n , tabcaacTl 

TUs stad* aaa aaaactakaa ta laacoaa tka 
pcocaaaiaa ckixactaciatica of Sir aaata 
f laaaaa. althaat altaclaf alaaa aaa l i t f . 
rcaaiaa* atadiaa o>f alaaja caapoaitiea 
af facts aa alaaa acoaacUas taaat tkat 1) 11 
iaccaaaaa tba siacnaitf aad taaaaacf ta 
rapidly aaa i t t i t j , 21 fa cadacaa aiacaaitr. 
bat caa fees iaaolabla rkaaaa: aad 3| otkac 
aladaa caapaaaata kara l i t t l a affact aa 
aiacaaitr, bat U aad 0 catacd ? i tc l f ic i t iaa . 
I a i t l a l flaaa daaalaaaaat aaa dixactad 
toiacd aaaoaatcatiao tka faaaibil i tr of aaata 
iaaobillsatioa ia alaaa. laadiaf to tka 
daTaloaaaat af a alaaaf acaac caapaaltioa 
caUad re i t I t . f r i t 1« caalt aat 
aaccaaafallT iaaobiliz* aaca tkaa 25 a t * of 
kiok-alaaiaaa alataaa, aa a aaa eoapositloa, 
Pcit 21, aaa tatalapad akick caalt iaaobll i ia 
ap to 35 at f af tkaaa sladaaa, aad adoptad as 
tka cafaraaea alacs coapaaitloa. lasad aa 
data obtaiaaJ daciaf tkia atadp, aa iapeond 
f r i t , daalaaatad Tr i t o i l , aaa aalactad fac 
aaca artaaaiaa taats. idaaataaac af f e l t 011 
•m r r l t 21 iaclada: f e l t i l l aladaa aalta 
aca aack laaa tiacoaa bacaaaa af a hiakac 
L i / la catio; Pelt o i l caa iiaaolra aeca 
tacclta-apiaal tkaa rc i t 21 bacaaaa tba Ti02 
coataat ia aack laaac; aad rci t i l l caa 
disaalia aara «30« or Pa«2 t i n rc i t 21 lap 
ta 7 atf Pa02, ac aboat 01 tka aaaaat 
axpactad i i SIP aaata alauaa) . Tiacasitias 
of rcit 21 aad Fri t 111 allsaa* coataiaiai 25 
atS siaalatad slada* aaca aaaaacad at *50 C, 
1050 C, aid 1150 C; f isco. l t ia i »ar* as 
falloaa: rc i t 21/caaaoiLt>< alaJfa - 273.0, 
17 ,1 , aid 30 .1 ; rc i t 11 Vcoapoiita sladpa -
* ! , « , 33.1, aad 15.1: rc i t 21/ki fk- l l alida* 
- 1210.0, 307.0, aad 107.0; rc i t *11Ai«k-11 
aladaa - 310.0, 117.0, and 50.0; rc i t 
21/bi4k-ra aladaa - 101.0, 20.1, aad 11.1; 
rc i t UVklab r* glad9* - 24.«, 12.* . aad 
7.0; rc i t 21/aiaca«a alatoa - 2.7.0, 50 .1 , 
aad 21.V. rc i t 111/aaacaaa aladfa - 11.2, 
10.5, aid 1.5. liaciaa al idla is tka 
acitkaatic ararasa of ccapoaitioaa saaplad 
pcloe to tkia sock. Cospoilta aladoa 
coapaaitioi i a i aai«ktad asacios catlactlaa 
tka calatiia aaoiits of slidaa l i aaaplad SIP 
tasks, roe a aivaa slidoa tka rcit i l l i a l t 
a i l l caack tka a n t Tiicoaltf aboat 100 C 
Isaac tkaa tka r r l t 21 salt, tsalstiait ias 
far r r l t 111 Baits aca Isaac tkir foe rci t 21 
aalta. l a t k a i l u salabiUtlas i i botk fcita 
aaca 0.02 at* , nctkac taattaa is aaadad ta 
datacaiia tka loif-taca tbanal stabil i ty aad 
laack rata of tkasa tio olsssas; rc i t ki t 
B i l l b* tastad i i 1leg*-seals axpaclaaits i t 
• i t t a l l a r i d tic loctksast laboeitorlas. 
(k«tk) tU I ) 

Saa also ki.ir-711121, (pp. 11-351. 

Tiscositr; kasistiritr 

MISS; f ITl ir iCkl lOl; SIODCIS; IkSTtS, 
MOIOlC-riTI; riSCOSITT; I iao i IUt lT IOl ; 
MSISTXTITTi ClUICtL COIPCSIttOl; T»«11V 
nopilTItS; l»10l»T01T SICtIM; 1191; kLalllUl; 
TIT1I I0I; j r i l t L ; IXCMl; Cl l l IOl; PL0T0II0R 

<«57> 
nodlaae, I . J . , Sat inik Piiac labontoct, 
l i k a i , sc. 

f lacosltj of d i m s c o i t i i i i i o s iu l i t ad 
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<*57> COST. 
Savaaaak l i v e r F lee t V a s t * . 

OF-150T; 23 as-. | 1»7 t . l e g e s t ) 

Tkis repert esaslaes t k e ( ( f a c t s of var ices 
sledges ca tke v iscos i ty ef glasses prepared 
(raa tee Cel t ceedldates; s lae la tad sledge 
leadings oad coeposit ioas spaaaed tka 
expected raage Cor S t * eeate g lass . Class 
s a l t s aere ( t e a tae b o r o s i l l c e t e glass ( r i t s , 
f r i t s 18 aad 2 1 . F r i t 21 4 i ( ( a c s ( tos F r i t 
I t by tka s s b s t i t e t i o e e ( • a t * t i 2 0 (or a 
e t * l a JO. Classes sede f r o * F r i t 21 
coetalaed a i t k a r 25-*5 a t * s iae la ted 
k i g k - i r e a s ledge, 10-*5 a r t s ise la ted 
k lgk -e le t i sea sledge. 2 S - M a t * avenge 
sledge, or 25-25 a t t coapesi t * sledge; 
csatcats c ( sledge types toe F t i t 1» glasses 
tested aere 25-»5 e t t . , 25-»S e t « , 2S-SS a t l , 
aad 25 a t l , r espec t i ve ly , average sledge i s 
tka a r i t k e e t l c overage e ( coeposit ieas 
sospled pr io r t o t k i s vork . Ceeposite sledge 
i s a seigfcted average r e f l e c t l a g t k * r e l a t i v e 
•assets of sledge i a saepiad SBP teaks. la 
•eeeats *f t o 30 a t * , hlgk-Fe sledge 
decreased tka v iscos i ty e f the glasses sa le 
a i t k a i t k a r ( r i t r e l a t i v e t o pore f r i t ; 
larger proportioss o f t k i s sledge increased 
tke v iscosi ty o ( tke a e l t aed caesed 
aoa-teatoeisa bekavioc. l i e k - l l slsdge 
grea t ly iscreaaed tke a e l t v iscos i ty : as 
l i t t l e aa IS s t f l a F r i t : i ceased tke 
v iscosi ty t o exceed 50 poise ( o r a l l 
tesperateres fceloa 1200 C . F r i t 10 i s aot 
s s l t a k l e (or processla9 t k i s slsdge k a l e * 
1150 c . V iscos i t ies o ( s a l t s coata ia iag ap 
to JO v t l average sledge aere epproxieately 
tke saae as tkoae of pare ( r i t . above 30 
e t f , glasses coata ia iag t t i s slsdge vara 
aos- Ievtos iea . Halts containing coaposlte 
slsdge aere acre viscoss tkaa para F r i t 2 1 ; 
as tke asoest o f sledge increased, tka 
v iscosi ty increased a t a a j gives teaparatare 
r e l a t i v e t o para ( r i t . I t 35 e t f , coeposlte 
zladge aas aos - lev toa iaa . Ckaagisg any ( r i t 
coapoaeat by 1 a t t kad so s i g n i f i c a n t e ( ( e c t 
oa v i s c o s i t y ; t h e r e f o r e , a 1 a t * v a r i a b i l i t y 
ia aay ( r i t coaposeat cas be t o l e r a t e d . Tke 
r e s a l t s skoe tka t F r i t 21 i s c l e a r l y bet ter 
tkaa F r i t IS i a tares o f i t s low v iscosi ty , 
•oeever, ( s r t k e r redactions ia v iscosi ty are 
des i rab le , espec ia l ly ( o r glasses coste is iag 
k i g k - k l sledge. ( l * t k | ( L I S ) 

Viscosity 

CUSS; f I T t i r i C l T I C I ; TISCOSTft; SlODCtS; 
tlSTSS, HDIOiCTIVr ; L l t o l l T C V t ST00IES; I t O l ; 
UORIROR; TRtRRtl FROPEITIES; IMOBIL IUTIOR; 
11TSI0 I ; S0EI0S 

<6«»> 
Flodiaac, I f . J . , Do Font Coepaay, Savaaaak Fiver 
laboratory , t i k e s , SC. 

Developeeat of Class Cospesitioas for 
l a s o b l l l i a t i e a of Savaaaak O v e r F laa t Faata. 

C0»F-i»1131; S c i a a t i t l e sas is for Seelear taste 
taaageseat, Scleace Oaderlyieg Radioactive tas te 
Rasageaeat, Vol . 1 , 5. J . RcCertky ( I d . ) , a t e l . , 
I toceediags ef a Synpoelw, Roatoa, m , toveaser 
21-Decseber 1 , 1«?«, Flesee Fress, * e * f o r k , RT, 
<cp. }1-$SU 5*3 pp. ( W t j 

Tvo processes for s o l i d i f i c a t l o a of 
h igk - l eve l radioact ive vestas ( roa tke 
Savaaaak f i v e r t l a a t (S»F) are described. 
Retted 1 is iR'Can s a l t i n g vkere tka 7l«ss 
( r i t aad calcined vast* are v i t r i f i e d in a 

c a n i s t e r . The a a l t i a g teaperatare east 
ptodace ( l e i d s i t k a v iscos i ty of less tkaa 
o r egeal t o 200 poise. Retted 2 , 
joe lv -heeted a e l t i e g , i a a process akere 
glass f r i t asd ca lc iae are fed coetiaaoesly 
t o a c e r a a l c - a a l t e r , v i t r i f i e d , aad peered 
i e t e the pr ieery storage coeta iaer . Tke 
v iscos i ty of tke ( l e i d asst be less tkaa or 
egeal t o 50 poise a t tke a e l t i a g teaperatsre 
f o r as acceptable prodect and east kave a 
v iscos i ty o ( less tkaa cr egsal to 500 poise 
(o r saootk poar iag. ta geaera l SSF sledges 
a re U g h i s e i t h e r aleainea or i r o * aad t k i s 
coad i t ioa caeses processiag problees. 
Sledges ceste is iag large aaoeats o ( F02O3 
prodncs c r y s t a l s o£ a f e r r l t e - s p i e e l type 
ekes v i t r i f i e d , a t kigk eoaceatret ioas these 
c r y s t a l s caese tke s a l t a to becoae 
aoe-eeetoelaa psaedoplastic ( l a i d s ; at lee 
coecest ra t ioas tke c rys ta ls fora a layer a t 
the boctoa o f tke Joele-heeted a e l t e r 
d i s r a p t i a g i t s saootk operat ioa . sledges 
containing large aaosatx o ( sl203 c rea te 
e r t r e e e l y viscoas a e l t s , vkich readi ly 
d e v i t r i f y t o a l k a l i a l s a i a o s i l i c a t e s . To 
kaadle the e l t raaes i s coapoeitloa (oar 
setkads are ssggested: iacreasiag the e e l t 
t espere te re ; redaeieg the aaoeat o f sledge; 
bleeding sledges; aad changing f r i t 
ceepos i t ioa . Tke eoot ie porta at glass 
coaposit iea var iab les oa tkese processes a r e : 
T1C2 content , aolar a l k e l l - t o - s i l i c s r a t i o , 
aad ao lar r a t i o of 1120 t o t o t a l a l k a l i . 
IRDFI 

See a lso DP-1S17. 

CMC l i t ; CLkSS; XRSOSILIXkTIOt; I I0R COSPOOOOS; 
kirai lOR CORP00IDS; SETRODS; SLODCeS; 
TEIFEB1T0RE; TIThEIS*; C0RFC0RDS; V ITR i r iC lT fO l ; 
SOl IB IUCkTIOI ; RkSteS, RtCR-Lttet ; RkSTtS, 
LIOOIO; T I S C O S m ; HTBIOa CORFOORDS: LUORlTOtT 
STOOIES 

<65<> 
Raakia, I . B . , aad J . l . Ke l l ey , Savaaaab l i v e r 
Laboratory, l i k e a , SC. 

Ricrostrscteras aad l e a c k a t i l i t y of V i t r i f i e d 
Radioactive t a s t e s . 

Vaclear Teckaelogy «1:37J-3»0, (1V7», Decesberi 

l e t a l o x i d * p r e c i p i t a r a i ( p r i a a r i l y i roa 
oside coepoaads) v i 11 Tecs i a tke glass 
a a t r i r o f soae coapositloss e f v i t r i f i e d 
• • c l e a r s a s t e , dariag cool iag of tke a e l t , 
•keaever s o l a b l l i t y l i s i t K are e i c e e d t l . 
Tkese p r e c l p i t a t a a , coata ia lag part of tke 
cesiaa aad a t roa t lea tadloaacl ides f roa tke 
t a s t e , a re aore resists r t to leaeklag by 
vater tkaa tke aa-cast glass s a t r l r . sose of 
tke glsss s a t r i r coaposit ioas d e v i t r i f y 
dariag beat lag tor 1 eocth a t (OS C a l t h tke 
(oraa t loa of egta l a a o a t t * of RallSioa 
(aepkel iae or caraagie i te l aad (Ca, Ra) (*•?, 
r e , Rn| S120«, plas a s t a l l aeomt of 
CetFeiaoaS. Tka l e a c k a k i l i t y of d e v l t r l f i e d 

? laa< csa be ap to 100 t lsea greater tkaa tke 
e e c k a b i l i t y of a t -caa t g laas . Tke 

appearance aad atcactara of t k e a a t a l aside 
p rec ip i ta tes are aaaffacted by tke 
taspeta tara coedi t loaa that eaesed 
d e v i t r i f i c a t i o n ef the glass s a t r i r . The 
ae ta l o t i d e p r e c l o i t a t a p a r t i c l e s are less 
leeckable ia eater tkaa aay of tke phases la 
tke d e v i t r i f i e d a a t r i i . ( l a th ) 

lesckisg Rate 

Sr « ; Cs 1J1 
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<«««> OUT. 
BtSTES, l l ^ I - U t t t ; r . U B ; vITSmCnTlOB; 
S I T U S ; o u o e s : I I C I COSPCMCS; SOLOBILITT: 
P U C I H T I T T O S . C I E M C U ; n i a n i notaries; 
CPSMS: STPCBTISR; I U C I I K ; BaTW: Tl t tUL 
(POPERIES: PtPIELIfE; SILICaTES; 
rt«tT»tric»Tio»: ninth PaSTlCLES: HBOMTOPT 
M09ISS 

f ladf la iscbe , J - * . , U U i l Ctealcal Corporatioa. 
Idaho aatioaal Eagineering laboratory, Idaho 
Pal l s , 19. 

Stabil ization of siaalated Ccaaercial tas te 
Calcine. 

tCP-IMT- 25 pp. p e l * . Jane) 

> flnidize*-bed calc laat lca process i s being 
developed at the Idaho Chanleal Processiag 
Pleat ( t ern foe conversion of higk-Ievel 
l ige id radioactive s s s t e s to graaelar s c l i d s . 
• i l c i ' p l a a t s t a t u s with siaslatcd a i u 
save yielded a voleae radectioa factor ot 29. 
Candidate Baste- Coras for storage at a 
retrievable ssrtece storage f a c i l i t y or 
federal repository iaclade glass or 
glacs-cerealCF, slatered c less-ceraaics , 
calcine iecorporated ia Betel Betriceft,_or 
s tabi l i sed ca lc ine . Calcine C*Kl*.**riT*» toe 
or incarceration into a aetal eatr iz r e g a i n s 
s tabi l izat ion freaoval of eater and nitrates) 
before canister storage. Tke flaidized'bed 
process i s ideal for t b i s s tab i l i za t ion . 
Ezreriaents vera coBdscted vitb a 2-inch 
diaaeter asartz laboratory calciner nsinq 
calcine generated froa a s iztsre of high- and 
iateraediate- level wastes. The rate of 
deattratlca and the renidsal ni trate and 
eater content nere detersined as a fanctiae 
of f lv id is iag ve loc i ty , tad teaperatare, and 
i n i t i a l eater and n i t ra te content of tke 
calc ine , nlaetee- tens acre nade, IT asin^ 
siaglated allied-General laclear services 
calcine and 2 ealag s i s a l at«4 ICPP zirconta 
calc ine . Tbe nain variables affect iaq 
s tabi l i zat ion are tesperatare and i n i t i a l 
nitrate ccntent of tke so l ids . Batch 
fInldlzed-bed denitration at teaperatsres of 
609-100 C and f l s i d i z i s g ve loc i t i e s of 
0 .2-0 ." f t / s ec crodeced stable calcine «itk 
residaal nitrate and as er contents l e s s tkan 
0.02 »t» and 0.00* »t», -«spectl»»lT. The 
highest i n i t i a l nitrate ccacentration »•« 0.1 
s t f foe t ireonla calcine and "-ID • « for 
siaalated coasercial ca lc ine , asthenias 
release vas ins igni f icant ; no nppreciebfe r« 
relense cccarred below ''Of C, thoaqh 
s ignl f icaat aBoants were evolved at " 0 i . 
earless est laated canister presssres i f a l l 
residaal nitrate and satet deeo«posed to no, 
«2, and C2 are 62 pal for coesereial calcine 
at a seen teeperatsre of '.!"> c, 2"> psi for 
ICPP calcine at 1 « c , and aa 9aI foe 
coanercial calc ine in a aetal sa t r i z at 300 
C. (tathor) (UK) 

Ci; o; »«; sr 

CllCTUt; PtSTES, »I<5«-lEVEl; BaSTES, 
TPTt*aE1>I>Tt-LEVtL; 5TIBILIZPTI0P, CtrMIUl; 
CClTHItij; faTft; Bf»IT»»TIC»; PaSf'S, ItOUt; 
lOTsriion; CISI9R- c»icti»Tici; foiant 
IIP3CTT0*.; » m » 1 ! J ; rnPltaTOBf 

t o s s , » -» . . B . J . Bradley. L I . Maael l . S.J. 
•War. r - » - latnyasn. S.B. ae l l iager . J . : , 
sendel, r .p . loberU. P.p. Tercotte, J .» . Bald, 
B .I . Beber, aid J . I . S e s t s U , J r . . 
**t te l !e -pac i t i c Bortfcaast Laboratories, 
Sichlend, B». 

anneal tepoct on tke characterization of 
Sigh-level Baste Classes. 

•PL-2625; » pp. (.<•/>«.. Jane) 

I ss jor goal of tke Baste r i ia t ioa Proqraa at 
tke Pacific lortkvest Laboratory i s to 
ckeracterize aaste faros nad processes for 
s o l i d i f i c a t l o s of high-level radioactife 
east.es. k sat of experiaeBts a«s coad acted 
on eke ef facta of aajor Cplns or s iaas a 
factor of 2) variations in tke eeaceatratioes 
o t principal w U n i s a alassy aaste . I t 
aas foand tkat tkesa BB Jnr variations do not 
arossly a f fec t tke loack rates of tke g lass , 
lapse* and straaiatk t e s t s ear* coadopted aa 
saaples of noBradioactiva g lass prodscad in 
botk laboratory- and engineering-scale 
egaipnent and acre coapared to conaerclal 
soda-l iae aad Cased s i l i c a g lasses . Tie 
infact t e« t s skoeed tkat tke aaste g l a s s e s ' 
coapared e e l l and in general prolae:i 
z l igkt ly l e s s fina part icaUte tban e i ther 
coaaercial g lass . Strength t e s t s shoved tkat 
vaxte glasses had O f a [ t k a strength of tke 
sods l ine g lass . ««)or differences (1001) 
•ere obtained ia leach testing ezperikests by 
vatyisg tes t ing aethods. Tvo leach t e s t 
paraeeter* shick appaar t o be iaportaat are 
saaple fora ipel let v s . povdec) asd acid 
type, Lesch tvs ts of highly devitr i f ied 
saaples skoved that leach rates of Cs, s r , 
aad T act increased ap to 10 t i a e s aad tkat 
Zn leach rates are redsced by nearly 290 
t i s e s with devitr i f leattod. nigh teapetatsce 
|2?0 aad 350 degrees C) leach t e s t s shosnd 
that glass i s ccaparable to other ceraaic 
aaterials aad that a l l aaterlals corrode at 
accelerated rates, in eater, the glass 
^tractate i s rapidly rearranged to a 
crys ta l l ine stractare and C^ asd >b tend to 
renain bound in the s o l i d , > eosparisos of 
the rehavlor of * reference glasses sas sade 
a t i l i s i n g actaal high-lavel vast*. The 
resa l t s of these t e s t s tapported the 
e t t eas l t e ase of sinnlated vaste g lasses and 
denonstratei that glass can tolerate 
ananticipated differences in conposition. 
r l l characterization r e m i t s iadicated that 
g lass is a gocd Baste fcra. (Jvf| 

USTZS, P«DI0»CTIT»; SlSTtl, If.H-Ufil; 6USS; 
l»»csin';: LIBOMTOCT s n s t i s ; Basil MOCESSIJO; 
»»STg STOMcy; »»0t»TI1V »ff!CTS; SOUOIPICtftrtn 

<«*2> 
»oy, b . a , , R. Saiaon, t.t. scheetz, 9. 
•olfe-Confer, and T. asaje, ?he eeftfisylvania 
State oniversi ty , Heterlalf *esearcli Laboratory, 
Oniversity Park, pa. 

Pole of sdaiztares i s Preparing Oense Ceaents 
for Padioactive Baste Isolat ion. 

CO«r-7»112t; Sc ient i f i c Pasls for Mclaar l a s t s 
tanageaent, science Ondarlying Padioactive fasta 
lanageaeat, vo l . 1, 1.1. RcCartby (Pd.), at e l . . 
Proceedings of a Syaposlaa, l o s to t , a t , (ovaabar 
20-BaceBber I , H '« . Plesos Press, Pev fork, Pf, 
(pp. a»1-aH), HI pp. ( 1 f t ) 

water, in tke preparation of cesent nl f tnres , 
•arveB to natntain the Unid l ty of the 
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<«i7> COST. 
ocielaal aistace aad to a n a l * tka krdcatloa 
caactlaa ta acoacasa caasfaa sattiaa aad 
bareealaa. •aaeaar, taa sack aatar a i l l 
accapr aartf aarea aad raasca atceaatk aad 
actor aackaaical acaeerti.es ef tka coacrata. 
adeilterea radece cat aadasired eater, ta 
tkta stala aacicaa aalaalacttalytas 
caatelaiae cacbecyclic. katerocrclic 
aceeatic. or aceaetic aalia tape ceapoaads 
aaca laeeatiaated aa passible adtlt ieas. Tka 
effectiaeeees at aaca •daixteres is ralatai 
ta) tkalr crsaactias i * salatlaa u 4 at tka 
solatlca-ceeeat se l i l laterfaca. Tto 
peeper t iee aeesarad iscleced aacfaca 
adeecptlca, sacfaea poteetiel. slarcy 
aceeertiea. I laetlce at tka kardasia* 
peaces* a* aaill as acaaacttas af tka karaaaed 
caaeoaitas aaca alsa etedied. { • • * ! 

enters: riTsicn normics: ttcusn.griew. 
seiiHrtcmoi; sasre nntatvt : uiaBaran 
STtBItX 

far. ».» Ska raaasrlaaaia Stat* Saltersitr, 
later tale keeearck labocater*. eaiaersitr Pert, 
r i . 
Scieace isderlriaa radioactive last 
Statas as* leads. 

C0ir-1S1121: Sciaatiffc tasis far l a d e * aaata 
laaeaeeest, Scieace Vaderlyie* aaaioactl't *ct* 
faaaaeeeat, »ol. 1 , C.J. IcCartkr CM-1, at 
Precaediaes of a Sraposla*, Costa* , a t , *e**afc*r 
2(-9ec**bac 1, W l . Pleaaa Pea**, «aa Tort, 
• I , (pp. «-20>. 5«J pp. ( I ' M ) 

Tka layaet* address (at t k i * Srsposiu* 
describee aciaatlf ic lata aed eresaeata aktck 
aca aeeded ta fora a proper feasa fee tka 
•atlea tacaaoloalcsl sr*tca (ar aaclaac aaata 
aaaaeaeeat. attestioe is focaaed oa tka 
iaaobll i tatlo* at tka searca, i . a . , tka 
'aaata (oca" portlo* of t k arstoa. Tka 
tackaical aystas ceastitata* a aejor, kat aot 
aacaaaacilr daceraisative, coapoaeat of tka 
natiaaal rlee dratee) rot radleactia* aasta 
aa*ee«eeat { • • * ! . Tkia tackaical i n arstaa 
eaa be di tided iato (aar «ebaretees: 
Store**; tadieaeclide taacbilitstloa; 
Isolatios; Isolation aad teat Esplaceaeat. 
I t ia asaaatisl ta co**id«r tka iatataetioa* 
*ao*« I bee* foot saksrataas in deaiaaiee **y 
*TStaa. Of tkeea, (to f i r s t tad last kaaa 
not kaaa eiaes eack coaelesretlea; tarir rata 
is oatliaed ia tkis paper, of tka aladla 
aabsyateas, as to l«?l tk* arataa dealgaera 
kaaa railed • •saatiallr aaelasiaalr e* tka 
tsalttioa *«b*r*t*e ( i .a . , reeetal froa tka 
tioapbere ia a aiaa or aeabed, preaeetiaa 
algtati'ia cf i o n , a t e ) , Itstorr to* akeaa 
tkat tackaicallr t k i * i t ret ear kas proaed 
mectaptall*. la tk* la*t tao rear* tk* tola 
of tk* solid aaata fat* *td tkaaca tk* aatlca 
ladloaaclld* laaobilitatlaa a*k*r«taa kas 
as****d a aaek at re slaaifieaat rata, aaceat 
<a*ntcli caeelta aiaa aroeade (at kef* tkat 
tkia «*b*ru*a a*r carry to*t of tka tardea 
of proof of acceptable sad a*rifl*fcl* reeoaal 
M-redloaaeKda* froa tka btoepbar*. f k i l * 
alaee fats* dosieat* *o*t aaaiaeerlaa 
f:9«t»»a, rafiaatek a* altarsatira * « I M (etaa 
U talisa plara. i I tar at t i n aaato fotaa 
aadar iaaaatiaatioa iaelafa; 1. Osa of 
•s t tk l * " alaatalf a* aasals of aoat t«alataat 
tack*; 7. PolretTtal l iaa eataalc 
•ss**felao**l 3. Caaaat-coapMltaa sag 
«r»«'i*a taekaaloar; *• Caraaio, ( l as* , ••< 
s*l v^o****i S, Hat laoatttlc ooapactloa; aid 

* . Ckaaical aapac daaasitiaa (Cfbl caatss 
cacaalcs. k l i s t a( topic* akiek caaairas 
(acttoc casaacek is a l i a * , (lata) t * U | 

asanas; aaSTt »»»»ei«laT; a m t *«•«: 
tkatOaVCliaiS; ItSOatlTl»T»al; ClkSS: t t l t U L S ; 
i m u ; cnkaics: csanrs: saaariae; COSPICTIOC 
nsrts. sous; kiicaxtc; aurts, IIOIOICTITE: 
at sir n n m r r 

laaalpk, C . aa4 I . Kaatar, 
lacaforackaaaaaaatraa laciacaka SaM. Karlsrska 
Oaraaa Taaatal laaablic. 

Xaaakilizatiaa of straatiaa aai caataa ia 
tatataasiata-laaai Lia*i« akstas k T 

Saiidificatlaa ia Oaaaata. 

COBP-Tai12t; seiaatteic aaais far laciaar Bast* 
Saaaaaaaat, Sciaaca faaarlriaa kadiaactiaa Casta 
•aaaaaaaat. Tol . 1 , Q.l. BeCactfcr f td .J . at a i . , 
Pcacaaiisas at a Spapaaiaa, kaataa, *k , lavaafcac 
M-aacaabac I . W i . PUaaa pcass. *«a Tack. IT , 
lap. *»7-»70t , 5 « pp. 11*7*, 

Tkis papar daccibas stcaatiaa sad easisa 
laack tastisf af istacaadiata laaal liosid 
aasta solid I f iac i * aaciaas caaaats. Tka 
casaita aaca abtalaad at pcadacts coatai*iB9 
a sisslatad aasta sslatiaa aaasa caaaesitioa 
aas calcalatad aslaf tk* fiasskaat af a 
pcajactad IMA taa par r»»r faal raacacassiaa 
plaat. t t is assaatisilr a sodta* aitcata 
•alatiaa {*S0 * / i | eoatalata* aaaacal kaaay 
aatal aitcatas, f laar idt , pkasaksta, aaJ 
oc«*aic iaaarit ias. I l l saaplas aara 
ptapatad ta caataia 10V kf saiakt of aasta 
salt* . I staadard aatkc* pcoaesad b/ I»E» 
far laacfc tastia* of iaaabilisad cadioactiaa 
aasta salids kas baas aldslp aaad ia 
anlaatisa, solidif icatic* prod act a; koaaaac, 
aaaaiaafal rasa I t a caa aalp ba ebtalMd fro* 
i t aftac a laackiaa tiaa of saaaral aaatks. 
P*t tkis raassa i t aas daeidad to daaalop aa 
acealacatad laack tast to caaplaaaat tka 
laaa'tata tast . Tka sccalacstad laack tast 
tkat kas baas daaalasad i * at alaaatad 
taaparatara, *sd «ia*s iatarcoaparabla 
casslts ai tk ia oaa day. «*1*4 tkis tast. i t 
kaa baa* skoaa tkat cssia* laackabilttias 
fcaa caaaat prodacta coatalaia* a siaalatad 
aasta trpical af f * * l raprocassia* alaata caa 
ka cadacad »T additias of a bastaaita. 
kdditioa of barl** * i l i ca t * kydrata retards 
atco*tlaa laaefciaa la tkaaa caaaats. laack 
rata* ia tap aatat aad ia salt aria* aca 
lower tka* ia dlst i l lad aater aad sodiaa 
cklarida aolstloa. (*atk|(PC*I 

Tkraa tables «l»* at tke ckaaical coapoaitloa of 
•laeleted iatacaadlata-latal l l a a l l aasta, bl 
laack coafficiaats ia aO C disti l led aatat of a 
caa**t«, altk aad aitkoat addltiaaa, co*t*lsiS« 
10* *r saifHt of sia*l*tod aaata salt* , aad c) 
laack coefficients fat Cs aad Sr ia farloaa 
le&ckaats * • ! •« tk* I l l l aatkod at I t c. 

leacbia* »*te 

Cs i r ; Sr •< 

f lStlS, IMXOkCTIff; I tSHS, I * T t t U » U T I - U T k l ; 
• i r t t t , iioaift-, t i n t nocissift', STtovrni; 
CtSItl; ino l IUUTTOf ; SOUDIPICkTIO*; Clft iTJ; 
i n C I I W i CIIilSTPT; CRHIC1L PIOPCtTIfS; 
UaOMTMT STB SIM; (MTOITTfS 

http://acaeerti.es
http://ttcusn.gr
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<«*5> 
l u l l , J . I . . ».F. Eroeaiaa. aa« C.J. acCartkr. 
tettel le-racif ic lertkeest l i M n t t r i M , 
licklaad. H ; sat tv l l * o l « K t Laboratory. 
Celestes, 01 ; Peaaaylvaaia Slat* Ssivarsity, 
vaivarelty far t , r i . 

Eevelosaaat ef Seltlberrier Baclaar seat* Fans. 

COlT-711121; Sciva t i t l e Baaij tor saclear last* 
tasaaaaeat, sdeace Vadarlyita tadiaactiv* last* 
•eaaaeaeat, vol. 1 , L J . sccartky fEd.|, at a l . . 
rrooadieas of a Syasosiaa. to* toe, M , aoaoekat 
2t-aec*ab*r 1. t«TI. riaaaa f r *a* . sea Tort. I T , 
IF*. 1»*- I *0l . *«1 ap. (1*T*| 

•esearcb aai de**loee**t activit ies resettle* 
ia tke deeeastxatiee of tan eeltibarrler 
concept ar» described. TUs concept allea* 
taa etaatiaa of a coaposlt* aaat* fora eklck 
«sk*ac*s inertness tar aaat lapcoved teerael 
stabi l i ty , aacaaaical stresotk, aad 
leeckit l l i ty by ese of aatal aatcices aad 
coatlaas. Tk* Iota prod ace* asiaa tkia 
pcocadare is a ss l i l aasta iaaar coca, aa 
iaperviues coaties. aa<S a aatal aa t r i i . 
tlready deaoeatrsted a* fee' iaaar cor* 
aatacials aca siecarad *eptrcalcia*-caraalc 
aad glass Barbies. Iccaatact* coat tags aca 
alass aaa pyrelytic carae*/sl203. roar 
aaltibarriar concepts ara listed ia ecdec of 
iacraa .ins teckaaloelcal eoeplaxity aaa 
laerte*ss: elans Barbies escapsslsted ia a 
veceea cast; ascosted sintered 
easeccelcise-caraalc pellets aaclasad ia 
vncsee cast; «lass coated siat*r*d 
sspercalciee-cecaatc pallets encased ia 
veenaa e*r.t; aaa pyrolytic cecboa/*1203 cva 
coataa ta*ercalciB*-ceceoic escapsslated ia 
exavity-aiaterad ca. IVOV) 

fiClPSOLlTICl; SOlIBlflClTIOl; CUSS: CZtlllCS; 
CI ICI I I ; COalllVrlS: t U C U X ; SKi l l lCt l . 
STJrltJTa; T i n i l l t t O F O T I f S ; enSTe TPlatHCTT; 
VISTE5, I ID IOtCTIVf ; l lBOHTCI t STUDIES; VET1K>»S 

< « 0 
Sevannafc "iver Laboratory, I U « , SC. 

l i j a ld vasta Evaporation end Icld lecovery. 

efST-arct-77-1-2; Sevaaaak liver Laboratory 
Caarterly tefort - klternatlv* raal Cycle 
Teckeoloaies, (pp. 120-1211, IS* pp. (1*77, 
Savteeaarl 

Vasta straaa c- t*<|orias aad vasta *vaporetor 
sTscaas at Savanna! tivar laboratory ara 
saaanclted for deslea. and cost stasias. 
Vasta atraaaa froa spaat (sal reprocesaina 
ara classified aa Klaa Level Lipoid Vaata 
(HIM) or as tataraediate-leeal Llqald Vaata 
( I l lVi , depeadlaa oa fission product. Pa, and 
T content; lov-Leval Lioald aasta f l lLi) is 
classified as tka overksad* froa I l l s 
evaporator* akick require sosa traataaat 
bafora ralaass to tka aaairo'JMat. for tkta 
needy, n i l is arbitrarily ssbdlvided lato 
iliak activity lasts (HAS) and Los activity 
vaata (l»V|. i t * is concentrated aad f» 
racovarad. coacentrated tottoas froa taa 
t irat-staa* via evaporator aad rafriaate froa 
tka pclaacy recovery colas* aca coablved aitk 
starry froa tk* faad clsr i f icat lo* stop ia 
aolraat aitract ion and sterad ia vxiv tasks. 
Sverneads froa tka efusd-stsoe m» 
•vaporatar aad froa tka f irst-staa* i t f 
avaporatet ara fad iato tka sacoad-ataaa l is 
avapocatar; troa kara tfc) ovarkaada ar* 
traasfarrad to tk* acid rveorary vialt. 
Coadaavata for* th* acid lacoaary salt ts 

aitkac caasa* aa procaai aatac oc saparkaatad 
aad diacaaraaa. I l i a stcaaas ar* 
caacaatratas by oa* of tk* f* i l*aiaa systass: 
111 Caaacal Parpoaa Eaacoratar -
caacaatxatas straaaa asaociatad aitk spaat 
faal raacacassiaa ia tka aar-cac*i**d ; c i i 
caaditiaa; |2I Sacvic* tvaaacatar -
caacaatratas stcaaas asaaciatad aitk acacass 
aad pi «asa-saf port faactioas. aitk 
aaatralixatioa aafara *aapocatiaa: aad |J| 
lalida Cast* twaaacatoc - caacaatratas 
stcaaaa coataiaisf ckioriaa a*a f laorid*. 
also aitk aaatraliiatioa aafara avarocatloa. 
Coaoaatratad aottoax frco a l l ILLS 
aaaporators aca coaklaad aad soiidifiad. 
Ovarkaada froa tk* kalid* avaporator ara 
r*-*vas*rat*d, aaparkaatad, aad dixekarfad to 
tk* aaadflltsr aad stack, sfcila tkaaa fcoa 
tk* otkar taa vaapocatois sea saat to tk* Lis 
aaaporator. U» *Ts*oratar kottoas ar* 
racyclad to tk* svraic* avaaarat*c, tka 
oa*rk*ads kalaa aitaac aaparfcaatad aad 
diackaroad or ras**d as pracass aatar. t m i 

atsTts. i ica - i rvc i ; a isr ts , imMts i tT t -Lcr tL : 
•sSTts, U f - i i r e i ; <sSTts, LIOSIV-. evaPotkTOkS; 
aesisi: iksrx t i n n m ; t i r n u T t s ; s i n t r t s : 
tvirocATio*: sai iomciTiov; ran. imoccssnc 

<S»T> 
Saaaaaak tiaac Laboratary, •ikea. SC. 

•a tkaaa ties 1 Bodol of aasta stoxaoa Opantioa*. 

orST-^S-^Vl; savaasak livac laboratory 
Qsart*rly aaport, last* lasasaaaat, 
Jsaaacr-larck, 1«7S, (pp. M-7« , aa pp. (I»75, 
Janaary-larck) 

k coapstar proaraa for saaaoaaaat of a tank 
far* is prasaatad. Tka proacaa calctlatas 
tk« aoatk-to-aoatk oparatioas and forecasts 
tk* 'task fara" statss for asy paciod sp to 
as yaars. I t pr*s*at, ispst san'.polatioa la 
raa,slr*d to pat ait pipclia* transfer of 
xaitably diiata aastas froa tka areas 
involved aad ssa of v*a additional tank 
fares, ranker daaalopaeat of tka proarao 
v i l l aatoaate tke as* of tk*se op«catioas to 
faci l i tate aodallina of tka carraat operation 
of tk* coapl** taak far* systeas and provide 
for aaptyiaa aaser*ic*arl* tasks aad foe 
efficient sodelllaa of alpe* f i la 
evaporators. Tkis syste* soald kaadla both 
ki«k- and loa-laa*l aasta. (*D») 

CDBPSTEl PloeitllS; EVk*0»10IS; TtWS; fOlBH? 
tEOOCTIOl; VJSIE »lk<:EIE*l; flSTI STOIISE; 
anSTES, *IGf-lITEL; SISTES, L3*-Ltft l ; 
TBEOimcil ST03ICS 

Savansnk tivar Laboratory, tikes, sc, 

Savaaaafc ktver Laboratory Caactarly Eaport, 
Vaata Mnaaaaest, Jansary-tarck l*7f. 

9PST-7S-I2V-1; in pp. (I»7*, Jaa«ary-«areb| 

rrassstad ts s aaarterly report oa tka 
Sevesaek liver laboratory develapaent 
prooraas for radvast* aeaaaesest. Tka topics 
ara diviMd into t*o a* In cstaaorlas, 
lona-tera vast* neaeaeeest asd intarit 
aanaasaaat of plant vasts. Topics aider tk* 
foraar kasdina are: incorporation of vesta 
into alas*, bonding neekeniass of concrete 



BBSTE PBODBCTIOB 

<*«»> COBT. 
mat* d m , iarroTed e*tkod for deteraialaq 
teachability of radseste lotas , e t fac ta of 
feed caapasitioa oa Cs recoaal by ioa 
eschaae*. residaal radioeecllde* ia aaate 
aalt selat ioa after Ca resoTal, aao of 
t e o l i t e for direct reeoyal of c* froa 
aeperaate, eoaiaa s e l e c t i v e electrode for 
aaalysts at hleh act ia i ty aeste , s o l e t i l i t y 
of pletoaiea la Taste taa* s s p e r u t e , 
cheaical aad tkoraal cb»recterisatioa of 
siaalatad s ladae, asd Tolas* redaction of 
platoalea-«o*taBiaeted s o u . Sadet ia ter la 
eaeaaeeeat of p l o t aaate topics laclade: 
taaparatara eeatrol of eaate taak Bal ls , 
aataeaatical aodel for aatta taak cooliaq, 
eathaaetlcal eoeel of aas Be storaqe 
operation, qaaaa radio lys i s of c e l l e l o s i c 
aaste , roof Tibratioa of a type 3 eas t s taak. 
sad ia-taak aaato s o l i d i f Jcatioe aitk a i l l c a . 
Selected chapter* kaae bees abstracted 
separately. IBBtl 

SCBPTIOB; c i p t t c k i P W P D T I E S ; CESIOI; c o t t o n * 
ISOSSMS; COBCBBTES; COSTtlBR IBTECHTT; 
T I H T I 3 B : S U S S ; TCI EECesBSt; UI0B1T0BT 
STUDIES: I t k C n a S ; SOBELS, »«T«ni lTIC»l ; 
p iBtonsn: SIBBCES; T U T S ; t n m i T i R ; TOMIE 
B IBOCTTO*: gisTE H m i n s a t ; s»srt STOHCE; 
B»STE TIHTBEWT-. SISItS, BISB-imL; SISTES. 
ICB-lETEt: EaSTES, LI09ID: EBSTES, SOLID; 
BBSTES, BIBICaCTIVt; ZEOLITES 

Sckalx. » . ! . , aad s .4 . (epfer . M a s t i c 
l i ckf ia ld Bseford Coapaay, cfceeical Teckaoloay 
laboratory, aicklaad, a i . 

Sc l id l f l cat ioa and storeae ot nantord** 
Biqa-laTel ladloactir* Liqeid Baata*. 

CC»T-7B01*»; Maances la Ckesistry Sarias 1SJ; 
l iqk-Kaal l tdlaact ira Baata Saaaeeeeat, S.S. 
Caapball « d . J , Proceedisqs at tka ICTtk Beetiaa 
of tka aaerlcaa Ckaaical Soe ia t j , lo» t»a«l*>, 
Ca, april 1-2, 1»7a. teericaa Ckaateal soc i e ty . 
Basklaatoa, tC. Ck. a, (pp. '.*-i\\, 1«« pp.O«T« 

Bkaa tka (reseat laaford Baste Baaaoaaaat 
proqraa ia coapleted i a 1*80, approximately 
lao a i l l i o a l i t ara of sol id aalt cake, 
predaced »•» '"•• irat ioa ol aotd r a d i o e d i f a 
l iqeid Mat* • i l b* stored ia aadarqroaad 
ataal taaka. additionally, aaatcariaa ot Sr 
*0 aad Ca 1J? » l l l kaae k*ea reeoTad froa 
•aaford taste so lut ions , roaverted to ttti 
and c c c l , and atored eaderaater ia doably 
eecapsslatod aa ta l l i c eoatalaara. Seaeral 
alt^raatir* *od«s for leaf-tare 
etataga/dlspose 1 of tkaaa hieh- le*e l aaataa 
ara presently baina eTsle«t«d. For aooa of 
tka** aoaa* coa**r*ioa of aolid* t o laaokil* 
s i l i e a t a * of loa aatar aotafcilitf m*i ka 
daairabl*. laberator* acal* ata i ia* of botk 
lo« aaa klqk taaparatara (tocassa* fcr 
praparatiea of a i l i e a t * aiaaral* «ad ala**' 
ara ia ptoaraaa. ( la tkH^T) 

U i T H , IkBICaCTIfE; kUTES, PI-M-LETEL; BaSTES, 
LfOBIB; Bastf STOliSE; aiSTE BEliaciEBT; 
CCrrilfEtS; CU5S; SILICtTESi SOLIBIPICiUOB; 
SUIT BtPOSHS; B1ST1 W i l l , .ft; PITSTCat. 
HOtttTItS; lUCIlaC; BtSTES, SOIID 

Tk* Basiaa of Sfstcas for raaaliaa EaUoactia* 
loa Eickaaa* Easla B*a4a. 

Baaaoaaaat of lo«-L»»»l laaioact ia* Bast*. B.B. 
Cartax. k . t . Boakiaati, aa« B. lakm IEas.1. 
Prac**4ia«s of a Ssaaosiaa, t t l a a t a , 6%, lay 
23-2->. t*-r>. ?*raaaea Praia, Baa fork. ar . Ck. 
«, IBB. SO-SBOI . 121B pp. |1«1*| 

Tk* flea of s l a r r i a s ia pipes i s a coaplos 
pbaaoaaeaa. Taaca ar* l i t t l a slarry data 
aaailablat oa akick t o baa* tk* aasias of 
aaatoas aaa l l iaa radioactiaa ioa ncaaa** 
rasia baads aad. as a rasal t , ta« dasiaas 
vary aarfcadl? i a opacatiaa plaats . la lata 
1*75, a saraar <* plaat cspariaace aas 
*ad*rtak*m to e*t*r*ia« aaat typ* of problaaa 
l i t aaf) i i i t M aith carraat aaadliao 
systaas for kisjk a c t i a i t f spaat rasia baads. 
•asad oa. the s*i*aj aad taa thaa aaailabl* 
l i taxataxa. i t aas cencladad tkat sa f f i c iaat 
alarry data aas lacKia* to proparly aaalaavr 
tat- dasiaa at a radiaactiva rasia bead alacry 
syataa. Tests a n t coaiacted ia caajaactloa 
aitk tobbias ( Bayers, aayea »»ap Mais iaa . 
t o oaaatify tk* bekaaioi j f rests bead 
s larr ia s . Based oa the t e s t data, the 
resia-aatar e i s tare aas c l a s s i f i e d aa a 
keterooaaeoas s larry . tk* t e s t s aaalaated 
tka fo l loa i s* paraaetera: rasia slarry 
Telocity, pressor* drop, bead deqeadatioa, 
aad slarry coacestratioa e f f e c t s . Bsia* 
aisaal obseraatioas, a la loc i ty of 1.92 a/sae 
aas selected as tke loaar I i a i t for oMiaal 
f l o s ia a «-1 c s i , d . pipe. This Telocity 
eas obs*r*ed to glae fa l l b'taroqaaaoas 
saspeasioa of the rasia beads at a l l 
coBceatratioas tas ted , a base deaiea 
operatiaq slarry coaceatratioa of BOB by 
aolaae »a« picked, aitk aS( by aolaae a* aa 
apper l i a i t . Baas operjtieq at tke 
recoeeeoded alolaaa slarry Telocity aad a 
s l srry coaceatratioa of SS » t t , pressare loax 
ia tke pipe aystas iacressad BOV over tkat 
froa Tatar aloae. Based os tfcese data it i s 
pradest that the eaolaeer apply a aat f i c ieat 
esraiB oter as ter , at taa saaa Telocity, to 
tke pipel iae cresssr* drop ia the elerry 
portioas of tke s y s t e a . oeqradatioa of res ia 
beads to f i s e s e s s coeteaieate piaat aystaaa 
deaigaed for l o s s radioactiae iapata; t e s t s 
foaad tkat aboat 0.1« by seiakt per pas* of 
s iaas 100 aesk f iae* s e n aeaerated ky tke 
paap, Tkile ao doqradatioa sas obsarsad froa 
• e i t a t i o a i s tka draa. Tka aipjriaeatal t e s t 
[ • s a l t s presaated i s t h i s paper proTide 
•pac i f i c qsaat l ta t i ro data aecessary to 
dasiaa a res ia bead kaadliaa aystaa. la 
caajsactioa s i t b these tast r a s s l t s , the 
oaidaaca proTided ia t h i s paper qiaes taa 
•aqiaeer a f ire basis oa sbick t o aaka 
decis ioas coaceraiaq tkt oTarall iateqrated 
desiqs of a rasia baadliaq systaa. 
(tatkl (UB| 

Elo* Bate 

SLSBBIES; tESIBS; I0B EICRII3E: BiSTIS, 
IIBIOtCTIft; BUTES, BISB-tEftl; BUTE 
•IBlCrBEIT; TlOt BITE: COBCEtTBtTrOB; 
:»St»»lTI0»: PBBPS; DESISB; E0OIPBBBT 

<»-'1> 
5laasky, c . l . , IJ l lad ckesical Cocporatloa, 
•atioaal Baactor Testis*; S t a t i n , Idaho Pa l l s , 
IS. 

<«70> 
Sktpiro, S . I . , aad a . i . Story, Backtal Poaet 
Corporation, l o s iaqeles o iT idoa , Borealk, Ck. 
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<«it> c o n . 
cci f - 'ao's*: kdaeacos la Ckesistry Secies M l ; 
>iok-L**«l lediaecttae aaatc tanaaaaeat. a.a. 
Caepaell I K . I , Proceedings cf tk* 1S7tk S**tie* 
at tk* i H r i c i i cheeical Society, lax aa**l*s. 
CI . npril 1-2. t«Ta. eaericea Ckaaical SocUty, 
•askiaatoe. K, ck. J. Car. 5>-Bl . I** pp- i ' * ' * ! 

» s i of tkt kiak-leael radioectlae M i t f at 
tk* Saticaal Paactoc Testiaa Station «i'TS> 
is aeaerated at tka Idako Ckaaical Pcoc asiay, 
?laat IICPP) dating tka raprecossie* of spent 
asctear foal. IS* k iak- l * * * l r«diescti<* 
n> l< ia [xlaarily la* first-cyele raffisate 
troa te* solnest »ttractica af dissolaad f * * l 
solstices. Ykis east* ia selt-aoeti**. ia 
botk sclid aed liesid fores- Tka kiaa-le**l 
radiaectia* liqaid eastas ara stored ia 
stateless steel 300.M0 gallon taaka located 
ia aaderacaead concrete aaalta peadiaa ttoir 
solidification ia te* l a i t t Calciala*. 
faci l i ty recfl- Tka policy at tka XCPP is to 
solidify tka kiak-laaal radieaetiee Lieaid 
•est«s aad ta star* oasita tat roseltiaa 
greasier solids ia «a4iea*red kias ekere tk* 
aasta a i l l b* ia aaf* iataffia storeo* aa4 
(ally t * t r i « a b l * . I» tka solid fara. tk* 
•est* is U is ccbil* and tk« rolaoe is 
redeced ty a factor of * : 1: tk* cost of 
solldlficatioa eed storage is lass tkaa 
betiding aoc* tasks foe Ifcsaid vastes. (J*T) 

• •s i ts . »»D:C»CTI» I ; n s r i s , p ra -L t f t t : 
S C l I D I ' l O T t O S ; aiSTES. I - IOIB); TOLQM 
• JCJCrtOI; « s « ST«US»; inSf". « .ka *« t t»T ; 
« f t » I f t » B t L I T T : »»»f!»»T*S; COSTalaE'S; T » « 5 ; 
• »IStC»L HCPCTTIES; CnLCIMH0»; C»LCT»I: 
f fPL IMTS 

<f!2> 
S t e i n d l e r , B . J . , a . g . L e v i t t . ».J. aeckaa, » . e . 
Sae fe ld t , I . E . Trevorro* . T-C. •ik'SCk. t . J . 
herding. t . J . te l lce, o.s. Kbster, end '.. 
(arr is , argcaee Mtioaal Labcretory, rkeeical 
Engineering Civlstctt, argons*, tL. 

•est* t«ae./ea«f:t Prograas 9earterly Peport, 
Jely-Septeeter ' . "a . 

»«L-m2; 2a pp.11*75, r«braar»l 

Especiaeatatioa in nklck cbaaical aad 
aackaaicsl troccss steps Mtre espiored and 
•valseted for a loag-tera aeeageaeitt eckea* 
for a Zitcaloy-tesed, plstoniea-coatasineted 
aatal aasta streae is pc*s«Bt«4, Tao aetnods 
aaee b**n selected for ia i t ia l r * t i *s : 
•Tdrocblcrisattcn and react tor. * i tk oolt*s 
line cklerio*. Ik* oasiit asrV for tk* 
br4rocklotitiatios c*3ts kas baas fiaiafced *n<f 
tk* apparatai s i l l t * ka i l t . Pr*llaiaarr 
•fp*ria*ats raaetiO'i tk* soltea sine cklorid* 
•ind Zirttalor tat in i s*aaaats aar* carried oat 
at taapecataras of absat '10, ITS, aad ••> c 
lot 1 , l . l , sad « krs, r*ip*cti»*ly. Tt* 
re«<?tioA sas A3. 23, aad f** coaplat* in tkc 
r*sp»etlt* t*ats. tpparectli taaparatac* is 
tb* soat siaaiflcaat factcr, >itk «k* 
r««ctiofi at MO C l>*ir.<) t l« aoat tiooroits. 
» M tasta a l l ' ba dona tc a an i. tot tk* 
distribation of tka alaor eoaatitaaata ia 
tkis ststea aad dat*raina «k«tk*r b*aaf arid* 
coatinas knkttit or lnt«ct*r* * i t ^ tk* 
roct loa. tnetkar proaraa is aadcraar to 
d*t*r* i»* aatkods for daccataainatina aatals 
that ka» ba*a sa*d aitk rlatonias aad 
salraoa tk* aatal. »c*etii ' iaa of tk* 
*q«ip**At and set-ap of ar aiparlaaatal 
faet l i t f is ia crwiress. Tka fae i l i t r 
conaiet* of a oloa* bos affb ta iaart 
ataospkar* f*at«r* f *rc-a«lt«t and a fatnae*. 

Tk* fernace s i l t a* abl* to ackias* 
taapacataras ia aicass ef 2M4 C t raaia* 
of a aystea to coacsatrata t t i t i a a ftoa 
loa-laaal aas>aoa* aasta f coa fa* l 
caarocassiaa aaa also l i m n H . Tka systa* 
aaalovs an aackaaa* cat aaa caasistiaa of 
coacamtclc tab** aitk tka aaaalas aaraiaa as 
tka ceactioa caaaoar. tk* cost foe tka 
arst*a, iacladlat capital aad eperatla* 
costs, is akoat 0,»l alUs/kak of posar 
faaaratad by tk* aecl*at foal. Tk* syststa 
aaad at Cla j . NsaaU ia desert bad aitk 
<aaa t ions aad diaaraas. {••*> 

kCttS; I L t u PIkTICltS; SECOaTeatlkTIOS: 
m t n c i s ; EQVXP*crr; io» f i c u i c t ; unataTotT 
sraoirs; piBToaiirs; CLOTT. B I B ; T tsrmr«*e: 
•ISTS a U l S E S M T ; U l T f T l H T a t a T : »aST*S. 
Loa-UTEL: akSTES, L iens: n s r t s . s o u i ; 
inCUOTS; t t r a t l ; COST aiteTIT HkLISlS; 
CB'iKtL ROPRTItS; V S W I ICOBCTlOa 

<*TJ> 
Stoaa, J-». , OaFost Coapaap. Saaaaaak iiaac 
laboratorr. »lkaa. sc. 
Stadias of Cascxot* as a Best for Saaaaaak t i * * r 
Plant ladloactiaa «ast«. 

CO»P-78U2»; sciaatlfic Basis for Isclaar Saste 
laaaseaast, sciaaca Safari TiM ladioactite l as t * 
aaaaaaaaat, vol. I . c .J . icCaitkp rTd.| , at a l . , 
Procaadiaas of a Syaposias, vostoa, ak, lovaabar 
2*-Baceab*r t , 1V>a. PUaaa Prvss, •*» fork, St. 
IP F . aava!2t, Sc3pp.|i0T«i 

t [roposad prccass for «oiidif?ini a typ* of 
fci«k-l***l radaasta is concrete is dlscassod. 
stadias a*r« don* altb siaalatad sladoas ia 
a factorial *sp*ria*at ssiaq 4 typos of 
caaant, 1 types of sisslatcd slado*, 1 laaels 
of sladoa toadino. and 1 laaals af vatar 
costeat. Tka aute/casent ratio increased 
sitk iacraasiaf slado* caataat, tkas skosin; 
tk* sladoaa tc ba kydroikilic. Coapressiae 
streaatks of concreta'saste castiaos 
dacr*-*s*d aitk increasina slado* cont*at. 
roc street i«e tk* l«ackability m 10(P-S) to 
iai£-2| <t/%i ca, \ci tot Pa 23* i t • • * 
10(1-") ?/s<j cs. Tke effects of addiaa 
resiaa-load*d teol i t* tc cesoat-sladoe 
aistsres aera: tke coacressive str«a«tas 
rasaatlad tkos* altkoat tka teol t te , aad tk* 
iaackability »•• aboat M|E-3| ?/sq ca. 
Tkaraal stsdies aara alto eoadactad aa tk* 
c*»*nt aintaraa, %s aara tests aitk acteal 
aast* and tk* prop*cii*f • •£* is »*cj aood 
aareeaent aitk tka siaalated sltdoee. csoP) 

^eackinf 1st* 

SOLIDIPIOT10I; »»ST!S, *\<X-\.m\.% XrOLITCS; 
CMEf-S; S'JIOSSS; STIEISTIT, C0HP»tSSt»S; 
ItkCnitl; COJCtETPS; TNPtllTOie; U»»0»»T0tt 
smszis 
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Stone, . ! . « . , aad f.a. d'Eatreaoat, Saaaanak 
tiaer laboratory, Mt»s, SC. 

*aassr*a*at and Control of C*a*nt Set Tl»«a in 
Pasta Solidification. 

g>p-1a0a; U pp.(t*?«, Septaaberi 

Set tiaes for airfares of c*a*lt aad rtal or 
siaalatad klsk-uaal aatta sladaes aare 

Jkft 
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<§•»•> cott. 
iBtcstiaated at sir to detaxals* tke ectta*.* 
feraslatlcas far aajhaaicel xtrasstk asd H K 
of kaadliae ia sleet easiraeat. tecs as* tk* 
as* at excess aatac to iscreese sat t iae 
caeses a laaa at csBsreasiee strese*.k, sat 
teterders ear* stalled. 1 riaekvtt-tacaaa 
s^caaaiea test skoaed tkat e-siae tke 
recoeaaaded aaoeat of :te orseaic aat 
ratardor totzotttk 122-1 p>.2 * t l of tee dry 
solids) kaa ao atattstically sieslf icast 
effect oa aat tiaaa; aat tiaa sas coetrolled 
eaialy ky coaaat typo aad eater coeteat. 
lasts ssia*. taster-settiat foraelatieas 
l-taaaita* MC ceBts* e i t r * K sladat) aad 
retard** coataata ss to 2.3 at* of dry sol Lax 
iscreesad aat t iaa. bat 1 laas vara s t i l l 
faster teas for UC Boat fast*, skick sots is 
S0» a I * aitkeat ret ardor, basalts isdlcate 
1.0-1.5 at< ratarder |5-tC tiaas aaoaat 
cecaaasxsed by tka saaatacteter) •oala a* 
repaired aitk *sC la leree-scale aseratioss 
to tsssre so aattiaf (a t tka t-2 krs 
accessary for sixisa aaa trsssfer. Tests oa 
actaal St* aasta slotaes tea* tasks 5. W. 
aaa IS predsced tka fol lot iaa rasalts: far 
Task 5 alsdea at a aasta/caaaat rat ia of 
t . ( M aitaoat retareer. aaa S.S52 aitk 1.5% 
retarder, aat tlaas sora 9 aia aat 2(0 eia, 
respectively: foe Task I I •ladse at 
eater/ceaeat c«tios of O.fTS altkoat retard a r 
aaa 0.S9C aitk rataraac. aat tlaas aara 30 
sal 2*0 aia. respectively; sad for Taak IS 
slsdoe at ratios af 0.031 sltkoat sad 0,7TS 
aitk retacder, sat tiaas aara 19 aaa 2«0 aia, 
respectively, smptaad fatara stasias * i » l 
seassre coaecassive streaetbs of 
sledae/cessst saaples prepared aitk sat 
retarder, radiolytlc aostrsctios of rat»rJar, 
sax prodsctio* ass coapositlot, aaa cestrol 
of sat tiaas sitfc isoroasic catardars. iUtal 

CHESTS: cosctrrfs: u m u n n STspirs: sieseES; 
sciiBiriciTics; istotuxzaTic*: I I S T E S , 
• i s R - i r r n : o ic inc COITOBSDS: S»STE n u n m ; 
STSIICTS, afCIII ICkl 

« t W 
lasara, T- , ».s. i r l a t ley , t.l. Boater, D.S. 
Jacobs, aad C.s. Soalaad, Oak tidoe Sstioaal 
laboratory, C*k Fidoe, TV. 

scrptloa sad teteatles by City l iaarsls: 3sk 
tidee Stadias. 

Crosaa Disposal of fsdiosctias States, I . J . 
m f u i I t s . ) , Proceed iass of a coafarosca, 
ttrkelvy, C», kaasrt 2 W » . 1»M. oaiverslty of 
Califoraia, Berkeley, ct , (at. Ss-«*|, 16» 
Ff. C'«»>, Jalyi 

Tke abi l i ty of clay aisorals to sorb sad 
ratals redloiteclides sad tka sackaaiss by 
vkiek tba tao processes ocear ara discassad. 
Caslsa scrttioa aas tostod os trastad 
vertical i t * aad sorption ats lacraasad bf SSI 
altkosafc tko eickaae* capacity »»» redecod 
froa aO sss/100 a to 10 saayWO a. Tka 
sodkss traatsost coarortad tka c-aiis fros la 
to 10 I , soataorilloaita sorbad sora castas 
attar trastsaat, bat to a<t kattac rasalts 
kaatiaa tka clay ass sacotssry. Tkis sidkt 
ksfa load to coliapss of tko sostsorilloaita 
stractsra, ispairiaa i t s ability to sorbad 
castas, toasfar, ioa ssckassa is sot a 
doataaat factor is casts* sorptloa. 1 skarp 
darcaaaa i * arckasaa capacity occsrs at lot c 
for sostserlllorito. Tki i ssd otksr kaatiaa 
tasts isdicata tko luflaasca of tka 
stHCtsfal fsctcr is aora isportast tka* tka 
ion axekaaaa cataclty. rsrtbor otsoraattoss 

xko< tkat tko collapse ef too clay latt ice to 
ta k lactaasax tke cesisa sarptioa. 
Stroatisa aas foaad to kaao aa aff ia i ty for 
paospkatas aad tkay aare aost effective at 
kiak p i ' s ; i . e . 11. I striae af ei pari seats 
aara doaa to ckaractcrisa tka fixetlos 
sockaaisa. la krisoaa baatostte, ia 
kaoliaita, ia< is lyosiaa keatoaite tao 
ast i r * sax face of tke clay is accessible to 
aoaxly a l l osckaaoable catioas. kpoaraatly 
the castas ioa is able to soaotrato tke opos 
kasaooaal aeteork of oxyaea atoas aad is akle 
to fore coaalaat beads aitk tke xacroaadita 
sis osystas. Tke i l l i t a lsttlce aoald al lot 
cosiss to bo sorted oa tke eases. Sore tests 
oaz* doao «itk potsssias satarated 
a o n i c s l i t * . ss aora pctasslss is sorbed tke 
escfcasae capacity decreases. I t is note* 
tkat aersictl ite kolds tko castas ioa is tke 
lat t ice traly fixtsa i t . |S»»» 

toa txckaaoa capacity 

soirnn; CITIOS ttciticz OPSCITI: m i r i o * ; 
101 E K I I K I ; UtOskTOIT STBillS; ttllTl; 
UTTici; BoRioaiiiosiTi: uouaitt: 
n i r t u m r ; ftcncaiiTi; nsr* TH»TS»BT: 
Msrts. jiBioictrat; c a n t : soLninciTios; 
ncirsuunos 

Tkosss, S . C , SBiversity of sortk Ctrolias, 
gapartoest of Ckasistry, Ckapel k i l l , IC. 

Ik* •ssdascstals of :oa Erckasse I i iat l isria. 

Crossd Disposal of taiiioactiaa sastes, t . J . 
laefsaa ( t d . l , Proceadiaas of a Coeferasce, 
Mrkaloy, c», kaasst 2S-2'>, %W. lataerstty of 
California, Berkeley. c», tpp. M-5J), l i t 
pp.f1?61. JBlyl 

The sorptios srocasses are oatllaed tros a 
tkeraodysaalc poist of ties. Sorptioa aay be 
expressed ts toras of oatropias of stxiaa sad 
estkalpies of aickssoa. Tke discessioa 
costers oa tke satkasatical datalopaoat of 
tka tares. JIDt) 

NUTIOIS: 101 ElCltlCt; tClIC PIOCtSSES; 
attt l lCkt RTIDDS; THOkttlCIt STtDItS; 
SOIPTI0I; SOlIDirtCITIOl: »C»S0UTI0l 

<*TT> 
Tkoaas, I .C. , (s i 'srsi ty of tortk Carollaa, 
Ctapol t i l l , IC. 
l i t e ra l txcbssoa at tke naisertlty or (ortk 
Caroliss. 

TTD-Tdts; ase of Zaorasslc ticassaa t t tar lsts 
for •adiosctiaa issta Trsstsast, s.r. Jaslsoa, 
ot tl. |E4s.), Procoadisas of a fork i t j toetlsa, 
taskisatos, DC, tsasst 1J-W, »»«2. a.s. itssic 
tteray Coaaisstoa, DlTlstos of Tecktical 
Itsforaatloa, •asktaatos, DC, (pp. 13-2t), 23« 
pp. |1*»3, Jssssry) 

Too rososrek projects t i e discsssed i t tkts 
sr t ic ie . OB* sss coadsctod by Dr. tassall 
la* is st tka tairersltT * * lartk Cttoliat oa 
a sostsorillsslta clay froa Ckasbcrs, 
krlioss. Tks clay *s* clataad ss Marly as 
possible is order to ktr* * para clay 
stsaral. Dr. lasts tkot sttdled tko sorptio* 
proper t i ts far tkta* pairs of t o n : Cs aad 
R«, Is aad la, sad Cs a ad la. fks elsy 
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<*»7> CO«T. 
picked ex- e s sea t i e l l y a ccastaat aaoaat of 
*a. eppcotiaately SO* of i t s capacity, aad, 
la every case , the clay picked ap a l i t t l e 
n n Cx tkea i t did *«. Ike secood 
expecieeet eas coadected l» ex. Becryl leeecy 
at tke saiveraity of aortl Caceliaa ea the 
loa-exchaaee properties o( c l i e o e t i l o i t t e . 
a* eras* at tk« c l l a o p t i l c l i t e eiaeral aa* 
leeched i a a colaaa, e i t h a boat 32 l i t e r s at 
1 > ( a c t , tat tka svrpos* of coaaoxtiae taa 
sediaa fore aa* dlxsolviat ea* any calciaa 
carbosate preasat. I t tka eat oC taa e l e t i o s 
oo trace of calciaa coal* be f ones. Tka 
principal t j r t of t U i sort ees to xtedy taa 
Ca-la exekaaae ever tka eto le coapoiit ioa 
raaee at tao teapexatexea. Tka carta* for 
tka tao teererateres Croat aaex 10% loadiaa 
for c e s l e e ia a reeioa akara tke aiaaral i s 
s t i l l s e l e c t i v e far cos i e s . Basalts aitk 
bariaa, s t ro - t i ae , aad ia particalar tke 
bydrooee iea oa t k i s aatecial « e coa'as iae . 
shea aitker kariaa or strcat iaa are sorbed oa 
tka aineral , aack of tke divaleat tea appears 
to be f ixe*: i t i s i se topica l ly 
aoaarckaaaeakle aitk tke Joe l a s o l a t i o e . I t 
i s p o s s i t l e tkat tke aata i ia l s t i l l coataias 
eaoeah c a l c i t e to obscere tka r e s e l t s , (JsT) 

»o>rao»ri.toaiT!; SOSPTIOI; c i i a o m i a i m ; io» 
f i caxt t ; tann in m O»ST»IT; n n u i s ; CUTS; 
11P0S»T0»T ST09TIS 

<»78> 
Tkoaae, a . c . . E.a. sex, ana C.t. ckristeasoe, 
l e s i l eeos Sc iaat i f ic Laboratory, los s laeos , 
IE. 

Stal l** oa Fisatioa of Radioactivity ia r i r e j 
c lays . 

TIJ-iS'T (Part let ; Sanitary Eaaiaeetlna kspects 
of tfc* atoeic Energy ladestry, proceedings of a 
Seeinar, Cincinnati. OB, Oeccaber * - • . 1«SS, 
t ta . "!l-3*1»,t1?S«, October) 

f ixation of cedaastes i s tired c lays ere 
stadied. pkases aaad ia tka stedy at*: 
f i l t e r cak* act iv i ty f ixat ion, raffiaata 
f ixat ion, elsed flexion ptodects, ion 
«schaage capac i t ies , estrosioe and e l s ing , 
coaaaccial c lays , coaaarcial clay 
coebiaations, firing and flaxes. Tola** 
radactiea* aiiaa f i l t e r cake ranged froa *>n 
to 421. aith raffinate f ixat ion, coent 
retention varied fcoa «»,M7S to » . « * « 2 * 
as inj Pa at a.2 I 19[E-5) grae / l i t er an) in 
at 2.7 I !0(»-M g c e a / l l t s r . s e s a l t s vith a 
1:1:1 cost iaatlcn of vests (»00 *c i , nixed 
f i ss ion prod^t*) , aontaorl l lonlte , and 
beatonlte skoaad oely 9.0**, O. l s l , 0.22* 
leaching ia d i s t i l l ed satcr, tap aater, and 
•as vater, raspactiaalr. Ttia ion *xckanq« 
capanltic* of tk* local acntr>rtllonit* M»I 
d*aoastrat«d to b« 33 a*9/100 oraa for clay 
and as to *6 a*a/100 icas foe bantoaitai , a 
to * •«i /100 acaa for t* f ( , and aao/100 araa 
for kac l ie . la ta l tc froa tk* stadr sko> 
f i l t o t cake of an alkaline natara aith alpha 
act iv i ty baa bean p«raan«ntly flirad and can 
be disposed by nocaet borial or daapad at 
**a. local clays aitb tafflnata in an acid 
eolation SB-I total alpba coaac of 126,000 
e /a /a l ac* safe . QUti l lad aatat , tap aatas, 
a is i latad saa vatar, and n o } ha«a incraaain*) 
laachina a t i l i t i e s . The flares and f i t lne 
•iperieented aitk hare had l l t t l * aaeeeee as 
far a« catalnina act iv i ty ia concerned, note 
«ot» need* to b* dona. (ID?) 

SCIDS; u n u p u n a f s : n m i m s ; iir» 
PairiCLBS: CUTS: o m i n a t ; rtssiot rtoaerrs: 
aaiiiTKM. c a i u ; io« n c a w s i ckPkcrn.-
u o x i n r t : U I S U T N I s t t s n s ; uacaias; 
WaTWaiiuonTi: sarrTT: Tarrs: T»U«E 
nMtrtai; u s n i m n n t ; • t sr i s . u o n * : 
n m s . laBtaicrire 

Tarcette. I . F . . aad J . a . l a U , e e t t e l l e - r a c l f i c 
tortksest laboratories , l i ck laad , n . 

• a a i t r i f i e a t i o a Setaaier i e a S U c l e r e s i l i c a t e 
•ac lesr t a s t e c l a s s . 

r»L-22aT; 72 p p . | 1 « T « . •area) 

This report describes esperiaestal s t a s i a s of 
t U r e a l l y iadaced ckraees i a a s iaUated 
aaclear aasta a l a s s . Tke perpuee aas to 
def ies tee coapositioa sad coaceatratioa of 
a l l phases fecaes orer a bread raaea of t i a e 
(ap to t yr | aad taaperatar* { l e s s thae 12SO 
C), tltkoeek tbe r e s e l t s are spec i f i c to a 
s i a e l e a las* coapositioa |T2-*e | , aaeaf k data 
e*r* eetaiaea to deaonstrate tkat 
eeaat i ta t ive aadarstaad iaa i s pass ible . 
Crysta l l i ze t ioe rates a ad the aperoack to 
eaai l ibr iaa are skoea ta f o l i o s expected 
treads based oa tbeocet ica l /e iper iaeata l 
s t s d i e s of s i sp le g las ses . Bepeadiae ox t i s e 
and teaperatare, a s t e a d y s t a t e coadltioa i s 
ackieyad ia akick a seeker of crys ta l l iae 
phases coex is t aitk a alas* pkase akick i s 
partial ly depleted of see* e l e s e a t s . 
Coaceatratioas of the pkases iacraase aitk 
decreasing teaperatare tat asea l ly teach oaly 
a fraction of tkeir aaxiaas theoret ical 
coaceatratioa. Conti-: ria9 tke eajor phase 
foraed (In2Sio«), t k i s tract ioaal 
concentration i s aboat 10* at 900 C and as* 
at ">00 C, akea eae i l ibr i e* i s achieved. Th* 
aejor pkases forsed aad tkeir coaceatratioas 
(at*l after one year Cat «09 CI are: ln2Sioa 
( I t ) , |Ca,Sr,Ba>*o0* (6 .9 ) , (Ca,tr,t» 3*)02-x 
(5) , (Ca,Za|2(ta ,H,Pr| f (SiOaito? (3). Ia02 
(1.4) , asd fd tO.'N) . Saner these aafaaorable 
t iae/tesperatare conditio.-.*, tke alass i s 
at-oet 1/3 crys ta l l ine , secaaae of Belt 
iasolsklas (*eG2,fd) tka east koaoaaaeoes 
alass s i l l contain aboat 3* c.-ystall lae 
pkases. Crystal l trat ioa t i a e t to reach 
steady-state concentration* ranee froa a fa* 
hoars at "09 C to aboat 1 year at ^00 C, »o 
crys ta l l i xa t i ea at SOD c aax observed efter 1 
year. Th* crystal isarcatk rates fo l i o* a 
reasonable l/T dependence for tn2S10« aad 
aive an activation energy for tbe process of 
»2 kcal /aol* . Sroatk rata* for tke otker 
phases are of tke aaae ctder >{ aaqnitado. 
other stadia* sedaaat d a v i t t l ' i c a t i o a 
iacceasas laack rates ia tkfs | l a s s by aboat 
a factor of IS. hlzo, tb* fotsation of la t f e 
2n2Si0a crystala caaaec e- tensive 
aicrocrackina in the j l a . s eatc ix . It east 
also be assaeed that ^ .c ia ides Bay 
concentrate in pba*', a bare race earth 
e leseats appeac «<-J tkat eebseaaeat radiation 
daaaae/saelliaa v i l l c m s * farther 
aicrocrackina. Therefore, i t i* desireable 
to saintain vast* alaaaes ia vitreous fore, 
faster coolIn9 condition* aad aalstanance of 
canister centerl iae teecerataras belov V> r 
aca recoaseaded for g lass 12-tH. i t ia shovti 
farther that crys ta l l l ta t ioa over vary long 
t iae perioda (10(E>«I vcj v l l l l U a l y occur 
only i f aabient taa para tares reeaia above 225 
c. (lath) (lfH) 

len Esehana* capacity 
tpeendicea provide inforaation on 
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<S7s> COST, 
tevitrificatica prcdects. theoretical 
coasideraticns of glass c r y s t a l l i s a t i o n , and 
t « B t i » t l n u i l r m of g lass coaposit ioas. 

activation Energy 

f t m r i c a r i o ; siass; Friaries; assies; cieeicat 
ccirosrrioi: caencat PROPEIIIES: Pnsxcai. 
t tontr i t s ; t i itaai noptiTiis; CRTCTkUizaTios: 
acriviTio* treieT: >«vKfirxa?ioi; LE-KBTSC. 
icriRins: H I E l i tres: Ms?t B»MCE5I*T: 
•1STCS. laDICICTITE 

• - 5 . atonic Energy Coaeissloe. Teckeical 
tntaraatioa Sec vice Sxtees ios , Cak l idoe , T». 

Mxatioa of ladioact iv i ty ia s tab le , s o i l * 
Mdia-

TIB-'Md; Proceedings of a Ccafeceace, 
[ •It inera, l . ry leed . Jane 19-21. 19S7. s . s . 
t t ca i c Caeca* c o s s i s s i o s . Oat Ridge, •»•; 102 
| t . (19S«, Rarck) 

The developeeats i l l o c e a n s * i a treating 
l ige id t l l u > N i so as to ( i s tke 
radioact ivity »* * so l id (oca aca preseated. 
c^neral topics, covered La t e e seating aaca: 
vaste character i s t ics lapcctaat La s o i l 
f i x a t i c s ; procexsiag alaeiaa f i e ld caleiaac 
ia to alaaiaa s i l i c a t e s ; f ixation of f iss ion 
pcodects; as* of ceraaic giaxes aed g lasses; 
leaching stediea iavelviac fired c laye; 
sepacatioa of cas ias aa4 stceatiaa fcoa 
kigk-level s a s t e s ; dispossl of long-lived 
f i s s ion crodsctf; kigh tetparatare gas 
cleaalnq crobleas; aad stcraoe of reactor 
fee l vastes La salt focaatioas. several of 
tba d lscess ioas keve baea abstracted 
separately. (»C») 

scvprioi; canon EKMSGE cataerrT; crM'ics: 
CltSICIL PPOPttTXES; C U T S ; CECOSTlSIiaTIO); 
:tSI«X«IITIOf COBPPICIEtT; CBtCtMTIOl; 
EitpoatTioa; risstci PIODOCTS: IIISO«IIK»TIOV; 
t l M t a t O I T STISIES; l e s C t I K ; <.tOLOST; 
• IDIOIIICLIBtS; S a S f S ; TEBPEIITOlE; TtRRS; SOILS; 
• ISTES, LIQOID: laSTES, Rt iH-LtfEL; l a S T I S , 
ICI-LETtl 

< t f1> 
U.S. Energy teseacck and pevalopoent 
•dninistratlon, •ashiagtoa, EC. 

T'«e flanageeeat aad Storage of Coaaarcisl Poaec 
teactor wastts. 

IIDt-76-162: 16 Pp.(19761 

The processing of spent faal e l eeeats 
generates foer type* of radioactive s a t t e , 
l lqaid kigb-level waste i s f i r s t to be 
produced in tke solvent attraction cje\». 
f i ss ion products and s s a l l atoasts of eraaisa 
and transaranlc eleaents coapris* t k i s sas te . 
Daring fael-eleaent processing so l id and 
liquid aoe-Hgk-lvTel sastes are generated. 
One of tke ss jor coas t i taeats i s tke 
protective cladding k a i l s . Tke l lga lds very 
vldely in ckeaical aad radioactive content. 
Volat i le radioisotopes art evolved daring tke 
acid dissolving step and are treated to 
resore radioactive I 129 refore beiag 
discharged fros the processing f s c iJ i tv . 
fen-kigk-level sastes sre separated into 

radioactive aad aoeredioactiwe cospoeests-
Evaporatioa i s then esed as an i n i t i a l 
velaae-cedactioa s tep. Otkec processes vhick 
eey be ased are; osaos i s , f loccaiat ion, 
precipitation* f i l t cat icm. and ioa exebenee. 
absorkents are ased to iaaobil ixe t e e l iqe ids 
f~z transportation aad disposal, 
l e r e i c s l i t e . s i l i c a gel* . Plaster of Paris . 
aad vacioas clays ace scse of tke absorbent 
ae ter ia l s ased. Peatrallsed evaporator 
concentrates, s ledges , ios-exekange aedia aad 
incinerator ashes kave teea iaaobilixed i s 
aspkalt or bitasea. Pox so l id i f i ed 
aoe-eigh-Ievel vastes tke f inal disposal i s 
bacial . So l ids , so i led rags, aad gloves, are 
soea of tke sol id wastes aad these can be 
e a s i l y compacted. Tkese vastes vkick caa be 
incinerated are aed tee ex i t gases are 
f i l t ered t o ceaove karate I l e v e l s of 
radioact iv i ty . loRcoabestible sol id vastes 
ace treated caes lca l ly to reaave sac face 
cactealaat loa . Beckaaical disasseably i s 
aaotkec vay . ie vkick tke balk of radioactive 
ea tec ia l s caa be redaced. Iscleded la tke 
report i s a brief iatrodectloa to aaclear 
f i s s i o c aad tke f e e l c y c l e . The report a l s o 
covered fae l cycle opt ica , speat f e e l , 
i a ter ia storage, gaseoac s a s t e s , storage, 
transportation, aad eectear raste g^aat i t ies . 
The storage sect ion i s coaprised of a 
discassioa of geologic i s o l s t i o a , the barrier 
concept, aad potential storage s i t e s . (IDV| 

nbSOtPTIO*; Bvtlkl: kCX»S; C U I U S ; C U B O I I E ; 
BECottasiiaTioi: ETapoitTica; naaiisT casts; 
nSSICI PtODOCTS; PVSL CTC1ES: m i l 
(EPtOCESSISS; SE010CT; HSCaillHTIOJ; 
IICIIE1»TI0»; StPaiaTIO* PfOCESSES: SIDDCES; 
aiSTS OISPOSaL; (kSTE STOlaSE; IkSTES, SIS EOT S; 
•aSTES, a X d - L E f r l ; SaSTES, I ITEMtOIiTE- lrVIL: 
•aSTES, t lOTID; aaSTES, I0t-LETEL: laSTES, 
•asioacriTE; auTES, SOLID 

<t*2> 
Tea de Toorde, I . , J. c l a e s , «- Deaoat, B. 
Spriet, aad a. Peeters, Cectre D'Etade De 
L'Esecgie Isc lea lre - Stad iecentcss voor 
aernenergie, Belgian. 

Sadioactive t a s t e Processing. 

5ie'S1J/7a; kanaal Sc i en t i f i c Mpoct 1*75, (pp. 
«-1» - «-1*», 217 pp. (197*1 

tadioactive vaste pcocessiag by SCE/CEI 
tadioactivo l a s t s Disposel oepartaeat 
operated by Belgonacleaice in 1*7f i s 
sessarixed. 1S,*0e co a of vacs l igaid vaste 
vas released to tke iattcaediato level l i g s i d 
vaste treataent plant; *1,f7» kg of dry 
f i l tered sladge concentrates rare bitaaiaixad 
to 52.9 co a and conditioned la 302 staadacd 
s l s e s t ee l draas or la concrete-l ined drnes; 
2*4,903 c« a of treated l igaid eaate (21,9*% 
aCi) sas released t o tke sotke River, 
representing ant of the to ta l eeighted 
ac t iv i ty release pecaittod to the river 
aansally. »8J ca a of solid l o r - l e v e l 
co ibes t ib le vaste sas incinerated to 17.• ca 
• of ask, b i tas ia ixed, sad conditioned in 
concrete-lined draaa; S2* ca a of 
iacoabastible and alpka-coataainated solid 
•astes sere baled, b lcsa ie ixed, aad 
conditioned (redaction factor 1,«S); 827 ca a 
of noD-cosbastible, i n e x p r e s s i b l e vaste vas 
Mtaainixed and conditioned in s tee l dress; • 
«a a of aedies and klgk-level vaste sas 
stored at Eoteria Stort as s i t e X; tota l 
vested stored eqaals 310 CI alpha, beta, 
gaeea, 593 CI t r l t l a a , 216.6 g Pa, and 13.3 
kg 0. 2001 nett le tons of lnsolabl l l ted 
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BASTE HQVICTIO* 

<6C2> COST. 
s o l i d waste w i t h • g r o s s Alpha. be ta* gemma 
a c t i v i t y cf 266 Ci amd 3*C25 Ci t r i t i u m was 
damped a t a s o l e c t e d s i t * mSOO • deep in t h e 
A t l a n t i c Ocean. |LKR| 

Bas te volmm* 

« J: Pu; 3 

BAST'S, LIQ7XD: BASTES. RASICACTCV": BASTE 
TSEATBEBT; BASTE BABA^nEST; BASTES* SOLID; 
BITOSrmATrO*; SEA DISPOSAL; ZBCIWEBATTOS; 
I-ROSILTZATICW; T I I T I * * ; 0SA5IB!!; PTOTOBTUR; 
CCVCSETES; PLABTS, BASTE TREK-HETT; BASTF IOLU*» 

<??3> 
• I U « C T . » - * . , » . « - Hal*, p . p . B r a d l e y , B . l -
B a l l , J . t . Kel l#y„ J - * - S t o e e * and 5.*.-
tkcmpson. Savannah River Labcra tory , * i * e n * SC. 

S o l i d »oras foe Savannah S i v e r P lant P n d i o a c t i v e 
B a s t e s . 

CC*»-"»e03B*; Advances in C h e s i s t r y s e r i e s 153; 
Riga-Level R a d i o a c t i v e Haste Sanagement* n.B. 
Campbell ( E d . | , P r o c e e d i n g s cf the 167th Bee t ing 
c f the American Chemical s o c i e t y , Los Angeles* 
CA* Apri l 1 -2 , M 7 * . America* Chemical S o c i e t y * 
Washington* DC, Ch. 2 , {pp. 5 - 3 0 ) . 166 pp- t197b | 

TIi* r a d i o a c t i v e wastes f r c a p l a n t o p e r a t i o n s 
a t the Savannah River Labcratory a r e s t o r e d 
a s l i q u i d s or s l u r r i e s in d o u b l e - v a i l e d 
carbon s t e e l t a m t s . iTat i l r e c e n t l y * the o n l y 
a l t e r n a t i v e tinder s e r i o u s c o n s i d e r a t i o n was 
s t o r a g e a s a l i p o i d in a deec mined cavern 
under t h e p l a n t s i t e * b a t in fovea bee of 1*72* 
t h * %?r d e f e r r e d f a r t h e r s tudy o f 'Hat 
pro-^ct in f a v o r o* an i n v e s t i g a t i o i * of the 
s o l i d i f i c a t ' o n of S°L waste and s t o r a g e in a 
S e t c i e v a b t e Surface s t o r a g e f a c i l i t y . 
Te-tHods are sow be ing deve loped t o imnobl iz* 
t h s s e was te s i n s o l i d f o r v s such as cea- n t , 
a s p h a l t , cc g l a s s . r s 137 and Sr Q 0 a r e the 
major t i o i o g i c a l hazards and heat producers 
in the <. s a l i n e was te s peed weed a t SSL, In 
t h e c o n c e p t u a l p r o c e s s e s s t u d i e d , Cs 137 
removed froa a l k a l i n e s u p « r n a * e s , t o g e t h e r 
wi th i n s o l u b l e s l u d g e s tha t c o n t a i n Sr 9 0 , 
w i l l be i n c o r p o r a t e d i n t o s o l i d f o r v s of high 
i n t - g r i t y and l e v volume s u i t a b l e f o r s t o r a g e 
(n a r e t r i e v a b l e s u r f a c e s t o r a g e f a c i l i t y for 
abo-it 100 years* and f o r e v e n t u a l shipment to 
an o f f s i t e r e p o s i t o r y . R i r . e r a l i z a t i o n of Cs 
137, or i t s f i x a t i o n on z e o l i t e p r i o r to 
i n c o r p o r a t i o n i n t o s o l i d f o r e s , I* a l s o be ing 
s t u d i e d . Economic a n a l y s e s to reduce c o s t s 
and f a u l t - t r e e a n a l y s e s t c minimize r i s k s are 
t e i c i j c o n d u c t e d . Methods a c e b e i n g s t u d i e d 
f o r removal of d o d g e f r o i (and f i n a l 
decontaminat ion off waste M n k a . (JIT) 

• •STF I A J A C B R E I T ; CCSTIR; STFOATTflV; 
SCLIOIPICAMOB; Ce^ElfS; GLASS; "SPHALT; WASTES, 
B K l O A C m f ; BA5TE STfl'VSE* U«K*; C»ESir*L 
PfOPERTrES; SLHOCES; TOR SXCPAV4F; PTXATlOB; 
R'TRIEnBTLITT; COST BEREFIT ABALysrrT 

<6E»> 
• a l t o n * t . % * J r . , M,5. v n e t t y Research and 
Ctve lopMnt A d v i f i i t t r a t i o - , Sasnin<7ton, DC. 

H t d i o a c t i v e Haste l U n a i e n e i n Tieveiopvr. t In 
f i r o p e , 

CC«i?-^»03*ii; Advances In C h e i i s t r y S e r i e s f i l ; 

S i ^ h - L e v e l B a d i o a c t i v e Bas t* aana^*«ent # a . S . 
C a v p b e l l l E i t . l , Proce*dim«s o f t h e 167th S t t t i s a 
o f t h e Aaer iean C h e a i c a l S c c l e t y , Los A n g e l e s , 
CA, Apri l 1 - 2 , 197«. A e e r i c a a C b e a i c a l s o c i e t y * 
«ashin<3ton„ 0C, Ch. n , | p s . 1 W - 1 6 0 ) . Hb 

Cecaany. England* aa4 P t » o c * are v i ^ o r o v s l y 
dev-alopifte t echno In 9y and ae thodo lo^y f o r 
i n c o r p o r a t i n g k i a h - l e v e l r a d i o a c t i v e was te 
i n t o s i l i c a t * 9 U S S . Cvraaay i s 
c o B c e a t r a t i a ^ on a spray c a l c i n a t i o n 
v i t r i f i c a t i o n s y s t e e . ta^land h a s s e l e c t e d a 
r i s i n g l e v e l a l u s p r o c e s s i n which 
e v a p o r a t i o n * c a l c i n a t i o n * and b o r o s i i i c a t e 
91 a s s v i t r i f i c a t i o n a l l t a k e place: i n a 
heated p o t . Trance i s c p e r a t i s ? a 
s a a l l - s c a l c b a t c h po*- c a l c i n a t i o n - b a t c h 
v i t r i f i c a t i o n s y s t e s and d e v e l o p i n g a new 
c o a t i A s o e s s y s t e a us ing a r o t a r y c a i c i n e r and 
a e l t e r w i t h b a t c h v i s e d r a w - o f f . (Auttm 

BAST' BA.AACTKEVT; RASTSS. SADIOACriTS; IASTES* 
I I G B - H I E L ; C*ASS; C t L C I M t U S ; REflEVS: WASTE 
TB EATHEWT 

Veeren* S . O . , and J . J . P e r e n a , Jac S i d g e 
S a t i o n a l Laboratory , Cak Hidge , T B . 

A Prelisi&ary Engineerin^ and Sconoaic Analysis 
of the Pization of High-Level Radioactive Bastes 
in Concrete. 

OR1t/TS-6»63; 5* pp. (1979, Jttly» 

This study of the engineering and econoaic 
f e a s i b i l i t y of using concrete for the 
fixation of defense or coaaecciat. high-level 
wastes was aade to (1) deter*ine the inherent 
probleas of the process, (2) detersme ireas 
in which sore infocsaticn i s reeded* and (3) 
aake soae preliainary cost coaparisons as an 
indication of the overall ecoaosic 
pract icabi l i ty of the process. The stady was 
based on a waste fixation fac i l i t y that would 
serve as a reprocessing plant with a capacity 
of S s e t r i c tons of uraeiua pec day, 
postirradiation cooling t ines of 3 to 10 
years prior to waste so l id i f i cat ion were 
assumed. The waste sol«tion woild be 
concentrated* denitrated, s i ted with cesent, 
and cast under pressure in cylindrical 
canisters s i a i l a r to twose envisioned for a 
glass f a c i l i * y . The so l id i f i ed waste gtoi t 
would be vented to allow free water to escape 
and then sealed. The f i l l e l canister would 
h* sMpped to a geologic repository for 
persaner.t storage, corcrete f ixation of 
high-level vastes wou*d reg^ire that the 
waste groit be cast at temperatures ar.d 
pressures hijh enough fcr tre FfJETAP (foreed 
under elevated tenperatore and pre^sur^} 
phenomena to have a significant effect on 
product properties, operating costs for a 
waste f isat ion fac i l i t y were estimated under 
several conditions. The largest part of the 
operating cost woul! bt repository rh*rje5 
(7C-90^ of the annual c o s t } . Because this 
cost i s MO large* the aetnol selected tor the 
allocation of repository charges wil l affect 
the comparative costs such nor* than will 
process variables . In comparison vith a 
glass f ixation f a c i l i t y , operating <?o**« *oz 
the concrete f a c i l i t y ace aboit 121 higher; 
however, the capital cost of a glass fac i l i ty 
mould t* ft3-*0«, more. Therefore, the overall 
annual operating coat (amortized capit/il piu.n 
direct operating cost) would be nomewhat 
lover for the concrete fac i l i ty , 7h*> 
principal conclusion of this* i t H y i s that 
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< « 5 > COBT. 
c o n c r e t e c o a l d he an a l t e r n a t i v e to g l a s s a s 
a a a t t i * foe f i u t l o a a t U g h h*st-a*Be>ratioc 
v a s t e s . S i a c e the c o a c r e t e p r o c e s s i s not • 
B i g a ~ t * B p e r a t s r e p r o c e s s * i t v o a l d n o t have 
t h e c o B s c g e e c t o p e r a t i n g rrobl*BS-
C o n c l u s i v e d a t a on t h e l o n g - t e r a s t a b i l i t y o f 
t h e c o n c r e t e a a s t c Coca i n aot a v a i l a b l e ; 
t h e c o f t c l w s i o n s of t h i s r e p o r t a c e basad oa 
p r o c e s s awd e c o n o a i c c o n s i d e r a t i o n s o n l y , 
(kath) | L R " | 

BISTE PMClSSIBS: CO«C»KIS; E I I K I O * : «nST»S, 
BISS.-LSBEL: COSTS: COST ESTIBaTES; COST BEBEriT 
•BalTSIS: ECOEORICS; CHISTEES; COBTHBEPS: 
TITBIFICtTISI: SUSS; TIECBETICal SHOT'S 

e i s c e l l a n e o a s s c r a p c o a t a i a e d i s C A B S , which 
ar» v e a t e d to r e l e a s e gasc 7. Laboratory 
r e s e a r c h and p l a n t - s c a l e t e s t i . f o r 
i o c - e x c h a n ^ e a s t e r i a l s t o renor* c e s i e a 1*7 
and s t r o a t i a a 9 0 fcoa t b e c o n t a s i s a t e d w a t e r s 
h a s %««& d o n e . Ces iaa 13*> ! « _*aoved by a 
x e o l i t i c i o a - e x c h e n g e a a t e r i e l : s t r o n t i e s 90 
i s raaoted by a n o r g a n i c i o n - e x c h a n g e r e s i a . 
O p e r a t i o n a l e i p e r i e a c * v i t a p l a n t - s i z e 
i o n - e x e k a a g e c o l a a n s i n d i c a t e t h a t both 
c e s i u a 1 3 T and s t r o n t i a e eg n C e reaoved 
e f f e c t i v e l y by i o a e x c h a n g e . (>ath) |JBTJ 

rniL I L E S E B T S ; s i s t e sToaicE; C B s n n ; S T » O « T I 7 S ; 
I O J sxcaaECE: R E S I V S ; B I T E S ; Z E O L I T E S ; 
U3OS1T0BT S-7O0IISJ BkStSS, BISB-LE1EL; BnSTEj, 
LOS-IETEX; SkSTES, RkBIOBCIIVE: PRTSTChL 
P80»sa?rES; C B E B I C B L P R O P E R T I ' S ; o e c o a r a a r n T i o a 

B e i s e n b s c g e r . S . , S e r B f o t s c h a R g s z e a t r e B , 
E a r l s r a h e , Geraan Federa l R e p u b l i c . 

B e n - R a d i o a c t i v e Operat ion E x c * r i e a c e w i th a 
J o e l e n e t t e d C e r a a i c l e l t e r for v i t r i f i c a t i o n of 
B i g h - L e v e l Liquid B a s t e . 

CCBP-7B1121; S c i e n t i f i c B a s i s for B a c l e a r l a s t e 
RaaageaeBt , s c i e n c e flnderlyiag B a d i o a c t i e e was te 
Banageaent , To l . 1 , c . J . BcCarthy ( E d . ) , e t a l . . 
P r o c e e d i n g s of a S y n p o s i u a , E o s t o a , 9-h, Roveaber 
2*-Dece»ber 1, 19TP. PleaeB P r e s s , f e e T o r t , »T 
I f f . 5 1 - 5 6 ) , 563 pp.(197Q) 

For v i t r i f i c a t i o n o f n i g h - l e v e l l i q e i - ! e a s t e 
(RLLB) a J o e l e heated c e r a a i c w e l t e r s y r t e a 
has been d e v e l o c e d . E s s e B t i a l f e a t u r e s of 
t h i s s y s t e * are f u l l y c o n t i n u o u s o p e r a t i o n 
and e s p e c i a l l y the f e e d i n g o f BLLR d i r e c t l y 
i n t o t h e f e l t e r . Two d i r e c t f e e d i n g a e t h o d s 
have been thoroughly i n v e s t i g a t e d . The f i r s t 
vas f e e d i n g BLLB through an a t o a i z i n g n o z z l e 
f r o a the top of the a e l t e r . ; the second one 
vas u s i n g a t o b e of 6 aa in d i a a e t e r and 
t r a n s f e r r i n g t h e l i q u i d v a s t e i s s e d i a t e l y t o 
t h e s e c f a c e of the a o l t e n g l a s s . The 
s u b j e c t s c f t h i s paper a r t the o p e r a t i n g 
p r i n c i p l e s of t h e w e l t e r , and t h e e i p e r i e n c e 
ga ined by c o n t i n u o u s o p e r a t i o n o f t h e 
p i l o t - s c a l e d e e l t e r s y s t e v a t Karlsruhe 
Buclear c e n t e r . (Hath) (Ccaplete Text) 

SOLIDIFICkTIOB; flTETriCkTIOB; B1STES, 
BI<5H-1R»EL: BaSTES, 110.013; JLaSS; CEtaBICS; 
BtTBQSS; IhECBlTOBT STUDIES 

<6« '» 
B i l l i a g , R . H . , and D.a. Ehodes , t i l l e d C h e e i c a l 
C c r p o r a t i o n , B a t i o n a l Reactor T e s t i n g S t a t i o n , 
Idaho r a i l s , ID. 

f e a o v a l o f Ces iaa *nd S t r o n t i a a f ; o s r v e l 
S t o r a g e Bas in f a t e r . 

C0*t-T01tb; advances In C h e a l s t r y s e r i e s 153; 
P i g h - l e v e l R a d i o a c t i v e B a s t e R a n a g e s e a t , n.H. 
Caapbel l ( E d . ) , P r o c e e d i n g s cf the 167th R ee l i ng 
of t h a >Vat ican C h e s i e a l S o c i e t y , Los ' n e e l e s , 
CI, t p c i l 1 - 2 , 19T«, • • • r i c a n C h e s i c a l S o c i e t y , 
B a s h i n g t o n , EC, Ch. 10, (pp. 1 3 V - 1 M ) , 16« 
e t . ( 1 9 7 6 ) 

Spent f » e l fcoa n u c l e a r r e a c t o r s i * s t o r e d 
• n d e r v a t e r at t h e Idaho C h e t i c a l P t o c e s s i n g 
Plant tor c o o l i n g and s h i v l d i n g b e f o r e 
p r o c e s s i n g . The f s e l s t o r a g e b a s i n water 
b e c o s e s c c n t a a i n a t e d wi th f i s s i o n p t o d s c t s , 
p t i a a r l l y c e s i u v 1)7 a n ! i t c o n t l s s 9 0 , f r o s 
f u e l e l e s e n t s and fcos c a t p i e c e s ot f a e l and 

«9»> 
Biley. 
sc. 

J . B . , Savaasah B ivec Laboratory , x i k e a . 

1 Stady o f l e t h o i s for S e v e r i n g s t c o n t i n a , 
P l a t o n i e a , and Bethsmies f r o e Savannah * i v e c 
P l a n t B a s t e S a p e r a a t e . 

DP-laOB; IB p p . ( 1 9 7 6 , JuneI 

•fethods of reaovi&g r t r o s t i a a , p l a t o n i a a , and 
r u t h e n i a a Icov a l h a l i a e v a s t e s a p e r n a t e a r e 
d i s c u s s e d i n t h i s r e p o r t . D a o l i t e » B C - 1 S « 
r e s i n s o c b « 4 p l s t o n i a s and c e s i a a f r o a 
s i a u l a t e d s a p e r n a t e . S t r o a t i j n v a s ceaoved 
' c o s t h e s a p e r n s t e by s o r p t i o n on a c i e U t i n g 
r e s i n Cbel«x 100 or by c r e c i p i t a t i o a *s 
S r 3 ( ? 0 * ) 2 . Bone of t h e a e t h o d s t e s t e d vere 
a d e q u a t e f o r p l a n t - s c a l e r e e o v a l o f 
r u t hen inn. (JBT) 

PL0T0BI0R; STBOBTI1B; BOTBIBIOR; BESIB5; IOB 
EICBIBCE; CESIOR; SOBPTIOB; VOLUME BE01CTIOB; 
BISTE TBEhTBEBT; I1STE5, B10IO»CTI»»: B1STES, 
BISB-1ETEL; B1STES, LIQUID 

<6«9> 
Z e a l y a n s k h l n , v . I . , Ta . f , ( u z n e t s o v , '..*. 
Lazarev, B . I . Lyvbta^v, and E .a . Shashuhov, ? .G. 
Bhlop in ( a d i u a I n s t i t u t e , Leningrad. USSR. 

C l a y P h o s p k a t e C a r a a i c s and V i t r o a e t s ; 
A l t e r n a t i v e s t o R o n o l i t h i c Riga Level v t s t e 
Prod s e t s . 

C O » r - 7 a i l 2 1 ; S c i e n t i f i c B a s i s for Buc leac B a s t e 
Tanageaent , S c i e n c e Onder ly iag R a d i o a c t i v e Bas te 
Raaageaent , v o l . 1, <~,.j, Rccarthy ( E d . ) , e t a l . . 
P r o c e e d i n g s of a S y s p o s i u e , B o s t o n , Rk, Boveabec 
2B-D*cesber 1 , 1978, Pleaea P r e s s , Bev l o r It, 
BT. (Pp. 1 9 5 - 2 0 0 ) , 5 6 3 p p . ( 1 9 7 9 ) 

h l t e r n a t i v e n >o v i t r i f i c a t i o n of l i g a i d 
h i g h - l e v e l was te* (RLB) v e r e i n v e s t i g a t e d fa 
or^er t o f i n d a s o r e s t a b l e waste f o r e than 
g l a s s B o n o l i t h t t o p t r d i c a a waste t o r n at a 
lower c o s t , and t o see*- s o r e s o d e s t 
c e g u i c e a e n t s for s a f e t r a n s p o r t a t f o n o f 
w a s t e s t o b u r i a l s i t e s , t f f o r t s w*-e f o c u s e d 
on RLB i n c o r p o r a t i o n l a t o c s r a a i c , c e r a e t and 
v l t r o a e t p r o d u c t * . T e s t s were l o s e t o 
i s p r o r a p r o d u c t i o n s e t h e d s v i t h regard to 
t a d i o c h e a i c a l s p e c i f i c i t y and t o d e f i n e t h e 
p r o p e r t i e s o f p r o d u c t s v i t h s p e c i f i c 
r e f e r e n c e t o t h e i r s o s e g u e n t « v e . Peed 
a a t e r i a l s were Ca'*"<«'< c l a y and K a o l i n . 
k f t e r a i l i n g v i th water (ap t o 15 w t * ) , t h e s e 
B i n e t a l s f o r * • p l a s t i c s o a l d p a s t * . The 
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<«•*> coat. 
e l a s t i c properties are retained oa eaditica 
of e i tber SO a t l of • siaalated 
oride-kreroxide ca lc ine , or a pfcespste 
prodact t*sal t iea fros tka iataraetioa at tka 
aatal aitrat** aitk ortkorkospkoric ac id . 
For a stady at tk* propert-«e ef ratioas 
pcedacts, p e l l e t s sere pressed at 1000 ke/se 
c» at roca taapcratar*. tka properties of 
priearr (feed), iateraedlat* aad f inal 
protects prepared according to differeat 
cospositlsB. teaperatere, drying end 
easee l i s s conditions aaca stadia*. «odia* 
teachability free tka r r e l i c t s i ' eater , aad 
stteagtfc Bad opes porosi t j •« .« d*t*raiBe4. 
Tk* prodarts aer* also s ta l l ed bf 
tkeraeer"iaetr ic sad I -re j phase analys i s . 
• ith increasing teaperatete, both the opaa 
porosity aad tk* sodia* l t s ckab i l i ty 
decreased. Dsrirg tka f i r s t tt* days, tka 
teachability of sodisa frca tka pa l l e t s 
treated at »50-*oe C sas cf tka order of 
t0f!-S) q/se ac d. For bath tk* csabriaa 
clar aad the kaolin predicts treated at 
W0-8S0 c , hardness aa* fcaad to be osly l .S 
t t m loacr tkaa ta* kardeess s i teaperea 
s tea l , also 'n«*j floated <i*t a r i t . o a e t as a 
potential aa tr i i for rsdicact iee aaztea. 
v i treaet t consist of e l a s i grannies encased 
in a high hest-coadsctiaa and s table s e t e l l i c 

a a t r i i . l a sack a prod act. i t i s advisable 
t o ask* tk* easts loadiae of tke f l o s s 
a ratal** as large as passible i s order to 
r«dac* tke raise* of tke prodactx t o be 
dispose* e f . roc the fcreatioa at tke east. 
coaceatEated ae l t s coataiaiae of a l l of tk* 
Ciss ies pcodacts sad other sabstaacaa prasest 
i s »1». pkospkate glass i s of i s t e c e s t . I s 
sack a g l a s s , ap to M at* of a siaalated 
ca lc ia* caa be incorporates. Tka resulting 
prodacts a-er* koaoeataeoss sad has k i ,a 
nos -crys ta l l la i ty a s coafiraed by I-r*r 
analys i s , I I spectroscopy, aad Bra. Boaeear. 
aasa tka coaceattat io* ef »*10 exceeded 22 
at* tke foraatiea of a crys ta l l i se pksse sas 
observed. OHri 

porosity; leaching t s t e 

•kSIE POtB; CIMBICS; BTSTES, BICB-LEfEL; 
BaSTIS, LIPOID; CUTS; (10111; CILCIIr; 
FBOSPIsTBS; LIBOMTDIT STOtltS; LUCIUS; 
TtarsssTOBE; POIOSITT; C U S S ; i m i S ; aiSTBS, 
MBXOlCrlfE; BESTS T*E*TBEtT 
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i l e i a tder . c . i . , C.I. K M , 1-C. Croft. aa* J.O. 
Iloexke. Cat Bide* Batioaal -lakacatocv. Chemical 
-echaoloor Birts ioa, Oak Bide*, n . 

( n j i c t i o u of Spent fae l to bo Disckaree* by 
the Baited States laclaar Poeac Iadestry. 

C i n / n - t W i ; 13 pr-.|1»T», octob>. | 

Celcalat** properties of apoat fool projected 
to '*• dieckatae* as* acceeeleted kf tk* » . S . 
eecleer pooer iadastcy tkroeeh taa year M i l 
ace preseeted- Tke projections ax* based as 
ias ta l l ed naclaar capac i t i es of 380 and 5*3 
««(•• ia tka year MOO aad 2030, 
respectively, they i sc laa* ceapilat ioae of . 
tka etaae of tka e leaeet* , cvri«s o f 
radioactivity, tfceraol decay povcr, pketo* 
aaa aeatroa oaiasioa rat**, aaa 
c a U o t o t i c i t i c * of taa asseabi ies that aca 
aceaaslatct at a Speat Mrapracessaa Foal 
Faci l i ty tSBe»Tl» a l l o e i a j far delays of 5 
aad 10 years **fore skipaeat t o SBBPT. xa* 
aecleet paoac aeaeratiaa capacit ies esed ia 
th i s report ere base** oa tke I p r i i 1*77 "to* 
Sroetk cote* et tke Caere) tesearck aaa 
Deralopeeat I d s i a i s t r a t l o r ' e (EBMI Office of 
Planning, l a a l y s i s , and Evalsatioa tkreaak 
20N 10, aed oo a a a t t a l l e - r e c i f i c Bortkeest 
Laboratories projection thereafter. The "toe 
•Scotrtk Case" ascaeas indef in i te a e f « u l of 
reprocessiae; tka Sat t o l l * forecast esssaes a 
aaelear iadeetcy coasaaptioa of 3.f a i l l i o o 
skott teas of 0300 la i t s operatise, u f e t i e e 
• i tk an aarickaeBt t a i l s essay o i 0-W I 235. 
Ia addition, i t assaaes tka fo l los iaa 
reactor capacity ftctora: oparatioa rear 1 • 
• 2 * , years 2-J • «* . , Tears *-15 • tat, and 
rears 1*-*0 • decl ines 2*/yr to «0*. Tkis i s 
ea s lv s l e s t to a *0-yr l l f e t i a t capacitr 
factor of 5**. Characteristics of reference 
araaiaa-earickei l l eht eater reactors (III) 
•ere takes free bo l l i sa eater reactor (Ml) 
aad presssriied eater reactor |P*I» staadard 
safety analysis resorts eta are based e* 11*>0 
l e of e l e c t r i c a l eeserat ica , bernsps of 
"7.S00 aad 33,000 l e d / a e t t i c toa for I l l s aad 
Pii... - - • •pect i -e l j , aad ckarea-disckarae 
rates baaed oa aa 10% ro.ctor capacitr 
factor. Isotopic kaildap aad depletion in 
tke too trpes of reactors "ere calcalatad 
• i tk a aodified versioa c> tke o t i e t l co la , 
oeslaaated 0IX0EI2. Ipproiisately 200 of the 
cross sect ioas ssad ia o t r c m resetted froa 
M l aad III reactor physics c a l c s u t l o a s 
asi«9 tke 1SOTIPI aai CITnTIOl codes. Tkese 
calcalat ioas cossidered tke bnlldnp aal 
depletioa of 31 act iaide isotopes beteeea Tk 
232 asd f s 253. Eighteen of tkeae cross 
sect ioas ear? vi tk ksraep dories; tko OHMI3 
irradiation ca lca lat ioas . Qsaat i t ies of 
spent fee l disebsreed asnenlly sere derived 
froa tkeae data aslaa ike KlllPLii code. 
0BICEI2 aas tkea ased t o calcelate tka 
properties of tko speat foal aceaaalsted 
tkroaak 2931. Is tkese projections, 
allovence ess aade for 2313 se tr ic tons of 
srsnla* reported by (IDI to be i a s tore-e aa 
coasercial spsat fse l at tke ead of 1*76, 
Three different projections of speat feel 
iares ter ies sere aada, Oaa aas concerted 
vitk tke total spent fool inventory, as 
Generated in tke I . I . tkroaok 2031; tke otker 
too tore eoneeroed »itk sfoot fuel 
inventories s t W i r t . fk« leclear tastttt . :a 
corporation (l»C) bas sad* projections of 
spent f ee l to be dlscbsrsed throngs 1»»6, 
Tkeae projections differ ty •» t o SOS fro* 
tka projections ia tkio rtport, Tkls i s do* 
f i r s , to too fact that $o»ff projections ar<-
based on tko no re conserfft i te EIDI "tee 
Oroetk Case*, second, tkn *0»rr project! /its 
are based oa reactor capacity factors , sb i l e 
lac projections aae u . i v i d a a l s t i i i t y 

diackarea s t r a t e e i e s . I l a a l l r . the SOIPT 
projectiaas eoe reactor aodels to protect tke 
eeoeat of t e a l cisckareed, abich caaaot 
re f l ec t tko ckaracter is t ics of a l l preaeetly 
eperatiaf reactors erec t ly , (tstkl | U a | 

Toleee p r o j e c t i o n fee eaar radioaaclides 
tkroeek tk* year 2031 ere rxoeUod i a erteas lee 
tab les . 

msTE fotaaz; iiEiictrois; coororn COSES: SPEIT 
pajEU; TOCUUI rati; 11ST I IkMetaEWt; l a S t l * , 
COBEECCZll; ItSTES, ItftOaCTHI; •UCTOtS, 
M I I R I a n * ; IUCT0IS, LKtT I1TEC IttCrOIS, 
PIESSIUZEB S1TII; kCTIIIDfS; aOtlSP; IISCUKE; 
m i n i ; aooiis. wnKtaxatLi Dispostt 
nciLrms; TIEOEETICH STIOIIS 

S e l l , I . J . , aas J.T. C o l l i a s , I . S . l a d e a c 
Beoala-ecr Cosaissioa, Bieis ioa of S i t * Safety 
aad Eaeirosaeatal l a s l y s i s , t f f l seat Treat seat 
Systees Iraack, laskiaotoa, EC. 

Soarces of kadioectiee l a s t * fro* Ueot - lacer 
leactors aad Physical aad Cheaical Properties. 

^aaaeeaeat of l o a - I e e o l •as ioac t iee l a s t s , l . l . 
Car te r , s . a . Boakissi , sad » . noba ( S d s . | , 
Procevdiaos of a Syaposias, I t l a a t a , S I , Bay 
21 -27 , i«TT. pereaaoa Press, l e a Tork, i r , Ck. 
2 , IPP- 7»-oO, , 121* pp. (1«ye, 

Tkis paper brief ly deecribes tke ooaetaL 
pkyaical aad ckeaical properties o f easts 
s treess ia l i a h t - e s t e r reactors ( L l l s ) , 
describes tka principal aeckasisss for 
release asd tk* re lease patkeays t o tke 
earireaaest , diseasses tke calcalatiaa of 
l i ea id asd aaseoss sosreo teres asiae ooe of 
tke available- aodels, aad eeapsres tkes* 
calcslated re leases altk obsereed re leases 
fros operat ise Urn*. The coapaterised 
aatkaaaticel sodel ssed i s tko SILE Cod* 
•kick i s tke tac iesr Eaoalatory Cooaiasios 
|IIC| s t a f f ' s aodel for ca l c s la t iao sosree 
t e n s for e f f l aea t s fcoa t i l s . la adclt ion, 
tke paper diseases* proarass cerreatlf b*inq 
condocted at operatlao reactors by tke l i e , 
e l ec tr i c Povor lesesreb Ins t t t e t e , and 
earioss s t i l i t i e s t o bettor define tbe 
character is t ics t f e s s t* streaos asd the 
perforaaac* of radeaste process esa.tpaeot. 
Tk* c r i t i c a l isotope re loosed ia aaseoss 
• f f l n a t s fro* t i t * i s I 131. Calculated 
releases for a boii ina eater reactors (Bllsl 
considered sore fros 0. s» to 0 .M 
Ci/yr/reactor of I 131, sad *200 t o 17,000 
Ci/yr/reactoc of noble u s e s , sfcil* actsal 
releases reported i s 197» eere 2.2 X 
IO(E-3|-0.5J Ci/yr/reactor of X 111 and 
2900-100,000 Ci/yr/r*acr?r of noble oases. 
Calcelated releases fros * pressirized ester 
reactors (Mis) eer* O.Ot 3-0.O«3 
Ci/yr/reactor of I 131 sad 29OO-9700 
Ci/yr/roactor of noble asses , l e t i s l 
release* i s l«76 eere t.t t I0r t -3 | -0 .0* 
Ci/yr/reactor of I 131 tad 1300-»300 
Ci/yr/reactor of noble eases. Cospsrisoo of 
ct lcnlated aad actaal releases of radioaetire 
lionId o f f l s o s t s eere o . i s - i , * Cl/yr/resetor 
rerses 0 ,22-6 .0 Cl/yr/resctor (1»7«) for * 
P l l s etodled, and 0.2*-1.0 Cl/yr/cesetor 
eersss 0 ,** -2 . l c l /yr/r*aetor (1*7*) for * 
f in* s t sd i ed . Tke ealcs ls ted ealnes she* 
reasonable toreetent eitk tke releases 
repotted by tk* l l e eoaees . tnos , these 
sodels reasonably cksracter i i s tbe erpected 
releaaes oeer the l i f e ef tka plant. 
( l a t h ) ( i l l ) 
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NMist eootis. n i i n m c u ; iooiai u u 
•ISTIS, CaJEOSS; MSTES. ItQCt*; ETfLOEjrtS, 
iiiaoiaE: H f u e n s , L I C « B : iaerr cases; 
FIEVICTIOBS: n s n s , Btnoic i i f?; sasrts, 
i cv - i t tn . ; I»STE *ovns; Biacrtm, rsEssameo 
l i r a : ifacrcss, L i t n S K E * ; BESCTOK. acinic 
• t i n : i j c i m r i c n i r i t s ; CC»P#TEB COSES: 
CMVTM nCCUBS; l»ST» abBsSEBEeT; CtMICU 
Hornries; PRSICIL PEOPEBTIES 

Chapis, J . * . , asd I .E. l i n , ES sad 
Incorporated, Hake ra i l s . I t . 

Ceatasiasted Beectcr Faci l i t ies. 

•eako. 

:»EE-12S» Itolaaa 3 : M c n t a i H t i H » 1 
Cecoaaissieaiaa, Leas Bang* ( las, Make rational 
faaiaeeriae. laboratory, C-S. Tslsaa (Ed.I . 
dppeadix 1 , (pp. «-t - ! - • • ) , I I * pp. if Tit. .Basel 

Ike operational end. aoaaaecetiaaal faci l i t ies 
of tk« Idako Batieaal Easiaeerine; Laboratory 
| ICL | Test Enactor area fTEal are described 
as to type aa4 feactloe ot fac i l i ty , tastes 
9eaerat--d ace ief'xsted art tzeatseat aetkods 
a n ostlised. Control of coataeiaated lies id 
caste at tee Tta iaeolees a secies of 
caa tea Is at sack SMCCC. additiOMl costcols 
are alsc locates1 at tke c«-e*tloa basis sben 
tke easts froa fa does soerces. is coabiaed 
Cat sttiaate disposal ia tke leackias pond*, 
•sectors discasttd see: raterials Testlae 
(BTt), Eaoineerlee Test (ET»|, adeaeced lest 
(»Tl), aad tost las poser reactors—tke 
Easlaeeriaa Test teector Critical fac i l i ty , 
adfaaced Test taactor Crit ical f t c i l l t y , asd 
tso advaaced Eeectlvlty JUasscesent 
fac i l i t ies , (ke Poser Ssist asd 
Loss-of-flsid Test fac i l i t ies are also 
discsssed. oader toe soacperatiMal 
faci l i t ies are SfErr I - I f , Materials Tasting 
teaetor, (Olai-f , sad Oraasic moderated 
•eactor Eaperiaent. Each prlaery reactor 
are* (ETI, JITB, asd »TB) sad tke seaport 
faci l i t ies area kase a specific liquid aaste 
disposal Sfstes; a l l areaa ass coaacn 
dlsckerae poiat*. (»»»)(CSFJ 

Sckesatlc dlearass of t M estioas fac i l i t ies are 
laclsded. 

UCLM futilities; mrrs, MSTE T»E»T"EIT; 
t'tCTOIS; "MS: Tlf fS; USTE SISPOSkL; laSTt 
SIOflGF: I ISTI TIEaTKSBT; laSTES, HOMO; 
DfCOITtHIIITIOl; MSTES, LWlEfEt.; laSTES, 
slbs-LfSBL; SalfLES; COSTtetUTIOl; >aST» 
rciwr; imnnTott 

Ckapia, 1.*., ».E. ' i n s , aad C.t. (Ed.I Telses, 
f« aad 3 (dako. Inc., Xdako fa l ls , l(>. 

Cscoateileetion aad Daconiistloaln?, Lena lease 
• U s , tdako fatioasl rnolneerlne: Laboratory. 

TKE-md ( T O U M J); J1« pp.(!••'«, June) 

a detailed description of tke rations 
faci l i t ies for eeeontaeiaatlon sad borlal is 
presided, taclsded i t tke discission, ahlek 
is ill filled Into eppendicsi, are; 
eontisinetad reactor fac i l i t ies , reprocessing 
fac l l l t lsa , Ideko cHealcnl freceaaino plant, 
description of laboratory fac i l i t ies , battel 
areends, description of ecntaslnated 

- aiscellaseoss eesipeeat aad areas, aad 
coatulMted iaaaaterr at tbe tdab* SatiMal 
EaaiaasTlaa Laboratory. I l l appeadlces ears) 
abstracted svparatelf. | (»*l 

Several dlasrass era slrea is the appesdicea. 

r rs iat ; ce lc iMt lo i : co»T»«»»TXOf; 
DtCOrtlUUTIOS; >IS*OSaL n i t : m»OCBTI4C; I d * 
nci iscE: aoaitoKss; ssciut n c t U T i r s : PITS; 
rUSTS, »'-^E TatkTsSaT; SfPMCtSSrse,; 
sEPosiToii.- cEraxmaiuTT; souairacaTioa; 
nsrs; sreMcs, »ia»EC*oast; STOIISE, eEneetc; 
I ta l iaS; a«STE MSlCSBEfT; taSTC STOMCE: MSTE 
TMtTBETT: BISTE W H ' t ; • 1ST En, •ICC-ILTEL; 
SaSTES. irtEiaSBIkTE-lBtEL; fkSTES. UW-tEtIL: 
U S T E S , S K I D ; aisres, Tstnataarc: 
BECoaeisstoRas 

<«a> 
M r i s , a . , * - . . Car Fids* (aciaaal leoeratory. 
Oat Kidee, T». 

Carbec 1* trodsctias, ia asclesr leactars. 

SSMfaaeat ot Wa-leeal tadioactiTe saste, l . ( . 
Carter, a. I . aaablssi, aad I . Steka ( t i f . | , 
?roc«edla«s of a Srsposias, ktlasta, 6 t , saj 
JJ-27, i«T>. Pereasaa Press, * • * Tsrk, I T , Ck. 
2, fpp. IS1-19U . «1« pp. f1»>*) 

Oaaatities of C I * tkat aaf be forsed ia tke 
fsel aad core street are I satirists of 
lieht-sater cooled reactors (Lais) , ia 
bifk-teaperatere fas-cooled reactors (afSEs) , 
aad la I Ma Id M t a l cooled fast bcaeder 
reactors (L3FMs| kara teea calcalstad by as* 
of tke 0K3EB coapater cale. I t forut ioa 
sappliet hy five LfS-fsel seasfactarers 
pertaiaias to aitride a i l rose a aad sasaoas 
a I t rosea is tkelr feels aad fsel rod raid 
spaces »JS ssed in tksse calcelttioas. 
• earase nitride aitrosea raises rssfe f roa 1 
to V> ppa t>i sai^kt la l»> faels, saersss 
saseoss aitrosea la O M case Is eoslfaleat to 
aa sddltioaai 19-1C ppa. sitcid* altroaaa 
ceacMtratloas la fast-tlas test faci l i ty 
(fFTF) faels are 10 to <0 ppa. Tke principal 
react loss that prodece C I* iatalss I is , o 
IT, aad t i a tke aTC>| C D . tefaraac* raactor 
baraaps are 2T,W0 sad par eatrlc toa of 
arsalsa for boillnf aatar reactors fttpst, 
IJ,900 rid for pressarixed eater reactors 
(fSts, , abost «f,900 R>d per aetrlc toa of 
kea*r w t a l (rCRH) for rrsis, sad 2* ,U0 
nwt/ynn* for *a mm >itk aaclear paraaaters 
tkat pertain to tu» cliaek lieec araedar 
(Cf8»). i l i r l d * aitroasa, at a aadiaa 
ceeeeetratioa of 2S ppa, costrikstas ?>, 19, 
tad « CI of C US?«(e)-Tt to S««, P*«, aai 
nrt? feels, rrspectiTelf. Tke eontrlbotlen 

if o I ' ia *»t and PIE faels is a.O aad 3.5 
Ci ot C ia/e»(e)-Tr, reapaetieelr, k*t i t is 
less teas 0.2 CVGf(e)-rr ia bleadad la f l f 
fse l . fa tka (TO* fael particles (0C2 or 
TkoJ), 10 c i of c ia /«* f * | - r r f i l l ^• foraed 
froe 25 pps of altreses, tkereaa » 1. in the 
Tk02 s i l l contrlbst* as aidltloaal 2 
ct /S*(e) -rr . (11 c la coRtsiaed in tke faels 
eat be released In a aei aistsr* (COJ, CO, 
C«», etc.) derisa fael dlssolstlon at tke 
fsel reprocessisj pleats, »o»*iar, soae 
saall fraction say raaaia la a<|ieoas 
raffinates asd r i l l net be released m t i l 
those are coasertad to solids, Tka gases 
•oald be rslaaaed iron tke plaat aalaas 
special eealpaent Is inatallad to retain the 
C Is-MarUa OSMS. Claddlnf eatals and 
"tker core asrdwre f i l l contain siAalfioaat 
awatl t les of C I * , racy l i t t l e of tkis f i l l 
le released frva »»», Pal, and Hirst herdnara 
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CM*> con. 
at ceproceaaiaf pleats; tastes*, tke 
coataiae* c 1«. 3*-T» c i /OTM-Tr far i n i 
ea« aeeat 13 Ci/c*(al-»r lac a C I M , a i l l 
resale eitkis tke Betel, ekick a i U be 
n t i l l H ca site K i l l federal repository. 
Tea eely car* strecceral eatarial of 1 K b 
• i l l a* arapfcite, ekiek a i l l cmtata 3T-1M 
Ci • : C 1VMfa | - fC , exclesiee at tket ia tke 

- ( M l (art icles. I f tea arepbits. f faal block 
aa* reflector alack] l a l t i a l l y ceetalas t-3» 
ppe ef aitceeaa. a l l ml -tkis i s svailable 
fat ralaaaa a t a faal cepracessiee pleat i f 
Jtaa erapklt* i s kecee* ta release taa faal 
particles tar fertaes ceptocesslaa- |sstk| 

citaoi.«: CIICTOSS, LICIT aire*; IUCTOIS, 
• ica- tntnamt eis-cooitp; lucrots, uos» 
i m i n n araita; n t e n n ; c M i r m casts; 
ints: u tMcn i*s oncm i i ; •» • •> ; pats 
tops; cuts; rrruttts, M » C M C ; rtei 
•»WCCSSI>S; SMPntBS; MXIM MILTSIS; iimcraws; t m m c u stints; «T»srt 
iiiwnni; »OT* i m n m 

<M5» 
U T U , « . , Jr . , P . I . I l e ico , i . e . r i isey, «.S. 
• i l l , ».». I c o n , as* J . r . Mtkecapoos, Oak 
•U«a lat ieaal laboratory, Cheaical Tackaoleay 
Oieisiee, oak l l i f t , TP; lak tide* tatioaal 
laboratory, f.»/Iroeeeetel scioacas Meisios, Oak 
fide*, T l . 

• i t c t l U l N U le*ioecti*e sa* *oera*ieactire 
• u t M . 

Cfl l /vaate/ ia-t; correletioc af tedioectir* 
•asta Tceetaaet Costa aaa the taeiroaseatal 
lepect of last* t f ( leasts ia tka sacleac reel 
Cycle ' teprocessise of liek-Teaperatere 
Ses-Coole* leactbr raal Coateieiaa Vceaiee 231 
aa* Tkacisa, Saetiaa S.», (py. ta-ftT), 1*3 
ft. ( t» '«, * * r l 

Tfce operetta* of • • kiajk-teeptceteca 
aas-coole* taactor aaclest faal reprocessing 
pleat e l l l allocate eerioa* radioactive aad 
soarediasctlte castes, sack a* caflaetoc 
•lacks, faal i l n n t pacta, discarded 
ee.elpsest, laboratory easts, ssaitary esste, 
pcacass eoolisa eater,- corbostlos protects, 
a t e , •> aetlt loa, slaalficast eoleaas of 
klefc-' aad lo»-actl»lty liceid rastas arc 
aceaaalafe* is atorsse tasks, staialass 
steal cykladera f i l l e * eitk se l l * 
kioVactieity *ast*s a i l l ba prodeced at tka 
plast sisce Ir a i l l keee laci l i t iaa foe 
soIMlfleatloa of tka I l e a l * saste. 
fstlaete* of tka aaaaats cf tkas* castas aaa 
• discission of setkofs fee tkait saeeoeeeat 
• t tka aedel recreeessUf- pleat tket Hassles 
•SO setrlc tons of baser satel (0 • Tk 
ckareed te tke reactors) per year are 
presented is this section. (aetkl (»»»| 

laSTCS, SOUB; UMMITtS; tai lPII ITs lUCTOIS, 
• 141-TMPfMTOtf (SIS-COOLED; ItPIOCISIlia; 
MSTIS, LIOOIO; i k s t l t , l i s a - i t f t t ; l l * T M , 
lC f - l t» r i ; IO»I»t( tiSTt HPMIIKIIT; IODI0IS; 
• ISTf TOUkl; l lOV in ; CTHIW }JJ; I I R I f , 
eenetetiL; I » S I M , o»5»»icj «»»i»; »iT*osn 
CIIBM; THIOtmcil Simztf 

«f«> 
Oeceff, I I . , end f.%. rielsckesnn, lOCtl a»MI, 
i«HS, Oetus resecsl lepebl.'c. 

•atiaactlea Vastas ia tke faaacal tepaaUc af 
'Beraaaj: lecaaalatiea of •aUoactlee aastes ia 
tke fleece! •epeklic of Cacaaaj. 

Rtk-tc-MC |2a< W . | ; 75 f » . C«»*«. •»«••• 
O' 

1 stair i s acaKaata* oa tke aeeeat af 
caaaastas ta ae pcoaacai ia Senear ia tka 
fatace. «»ir i s pact of aa effect t a pcacate 
tka a M l i t r af faci l iUea ta kaatla tka easta 
•olaaee. ka aaecaaa eccatk cats af lastallee' 
•aclaac poser plait capacity free i f lS to 
M M aas setecaUec asiaf tke aelU-ep 
peafesas aae tke east raeaat <ata. lata fee 
acker asecs of raUaectiea aatacials eas 
lerieed by special aceacass so aa orarell 
lolaae caa l i aa> ucacteiaae. Proa tkis aocfc 
1 aaste catalay aas ceecilee. Tke aaalysis 
• f easta eolaaa ia cecaaar fee* 1V*5 te 1*M . 
leUcatas tkat ascleac caaac pleats aeaecete 
tka laceatstt casta waleee. Tke specific oaste 
trpas estakliskee ia tkis report era ese* a* 
i a i t i a l aaterial far Ueaatacf as* anlaat ioa 
ef available pcacesslsf teckaolaer so* 
carraat caseecck aa* eeeelepaeat eocks far 
teeioectiTe asstea. k caaaeal eaeel ia 
selected sal actiea preeraa foe ceastcactiaa 
• t tkis crates is proposed aitk ceasiaacatiaa 
ef safety aat adeiaistratioa reeeletioex. 
I » t l 

axrn nmcxrs; cussiricmoo; nti 
•CnOCrSSIlC; t » M > i n u n S ; lOltXS; I K U 1 I 
PkCILimS; »»STI Ul lStSTR; fkSTs TIMTIteT; 
••sir toLrar; tisrrs, I I D I U C T I T I 

<««7> 
Core, P.P., J . l , Kasee, ead T.J. Kskele, 
Battalia-Pacific Poctkoast Lakoeetories, 
U t i l e s * , M . 

Pasioa reel Cycle Sell* leeiaactife testes. 

P»l>271«; 2« pp. (1*7*, Jeae) 

l iakt cqaceptsal daeteeisa-teltiaa fee led 
fasioa pooer plaat deal ess kare bees aaalr*ed 
te ieeat i fr seste sooeces, aateriels, aa* 
eeeatitias. t i l pleat sssioss iaclsde tka 
estiee B-r fsel cycle eitkis eeck plaat, Tke 
ckoiee ef satecials sitkia tke reactor 
kleaket is tke cottcelli»« factor ia fasioa 
reactor east* eaaeretioa, Ckoice ef klssket 
streetseel eetacit1 caatrols rsdietioa daaaoe 
rates es< activatiea predicts create*; 
ckeaical coapatibllitr ef blaeket steactsrs 
eitk fect i le satarial as* cooltat ceatrol* 
cercosioa rates aad l is i ts tke klaacat 
opecatiae tespeeeteres. Tka * coRceptaal 
fesioa poror pleat desies* sts l ia i ia tkis 
ctpoet are tke oame-1, t « i tlaaket, 0f«»i-2, 
rriacatea, aad OIK Toktaek systess, tke ILL 
Rlrror, tka H i t Tkata Hack, as* tke IISL 
I teet ial systtss. Prlsiry fesioa rescter 
rtdiestee l » . : ' i-fji fees Aaslaa doceaeits 
veto replace* blesket strseteess, corropios 
prodects aa< spaat fet ters, ceateliaeat air 
tr l t iaa •psorbeate, pre* t r i t i se recovery 
eiterisls, feel recycle psrificeties eestas, 
Ticsee systee satectels, tiscallaaaess (ailed 
aasipaest, aad secoatasisatioa aa* lsaadry 
ewtes. rs t iHtad aesssl pastes asastlties 
fees repleceaest of stresteres ia tke blesket 
ia t /a te eetei stateless steel , I10'*ea for 
tie PflMf aa* priscetos Tokesak eystess, 192 
for tke u t l i r ror , ssd »9 for tke l » * l 
laser; aloblea, 27 for n i l Tokesak, 19 for 
I M I Tketa flneks stealasa, ! • • for 111 
Tokaaak; as* otker ee ted i la , 1S0-212 for tke 
I I I , 01*1 as* tHHH-2 Tekeaak systees, U for 
U l l i r r e r , aad 3* for l i l t Tkete Pluck. 
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C»*T> coat. 
Tkixty-tm eetcic teas ef M l spaa* feel rods 
•oeld • • reaeaee' per «•». tatiasted selaaes 
| la ea a/Sle) ef solid cadeaate ana era ted ay 
tke coaceptsal assies* eaalys**' arei slaaket 
caplacaeeat, 20-1*0; aelecelar sieve 
aatacial, M ; getters asdj recovera* Bcadects. 
3-ea; fa i l s * eaelpaeat. 1S-3S; aa* 
daceetaeiaetlea •astes, ae-12*. Tatal Baste 
eesecatad seal* ka ISe-MC ca t / ( M , aa 
caspered aitk 5a*-i jaa ca a/as* astiseted far 
tke U t l l feel cycle. Tea estiaaus far 
eacoataeiseti** aaata* ac< aery aacertala; 
also, cerreet raatacek affects to iacraaaa 
fasiea caectec acaaaaf ahaaU coaaieerakly 
redece klaaket replaceaeat aastas. (latki 
am 

tncrots, risxoi; TBTOICTCII STBBIIS; sssn 
tl lKCHMT; NSTI M U I I ; I1STI3, l IUMCxlT I ; 
• t in ts , Liaajt; Tamas; t u n s , s o u * ; 
i K H m m i M ; cgnvMiT; m t r s j ; ttactat 
f I I K R : s r i m t s s snexs 

• • •5 a i ls /Ulesatt -ar af elet lea 
proaecad. Tkia cast aaeeet* (a laaa tkaa I I 
af tea total coat af preleciae ataaic Baser, 
at preeeat, aaal-seraeaeBt steceaerliB tasks 
i s eceeaaically t iaala. la alterestiva , 
Betas* a m i * ka t s extract Ca W aa« sc M -
as* star* tks rest af tka vesta* la a sai l 
site aafficieat iaa exckeaa* capacity to 
ratals tkaa. Otkac aetkess aaaac 
ceesideratiea eras caldaatlaa ta a salt or 
or is* , preparetlae af a ceecreta or a *lass 
aa* dlape**! ia tasks *c Caracas, ac kacial 
Is a assart ac at saa. Skaaa a l l ka«a 
scaatacks. Tke ideal sslatlaa eeelt Va to 
develop a aackat far tkaaa sastss. (•••) 

•acta Tolas* 

m a r in icus; aLciaaTiat; coacnrruTioi 
ncTots: caacmms; CORIISSCST; COST t u i n r 
m i n i s ; stktetmMi nssxM noarcrs; ran. 
CfCUS; laSL lDkOCtSSnc; CUSS; easalBS; •1st 
sorters; lov-ncuaet ap iary ; I W I Ptocrss; 
unoacTXR •sat ; BSSTB i>isrosit; aistts, 
uaaiB; •ISTES, MBiotcrai; M U I T I O * , C M M 

<i i i> 
ccasesist, B.P.. as* I . e . Toallaaaa, caaacal 
t lcctrlc Coapaar, Basfsc* ktceic predscts 
Ocaratios, licfclaad, S I . 

tatieat* aaaaitade af aaata Eisposal proelass. 

TtB-7517 tract IH ; Saaitaty Eaotaaaria* Isascts 
of tk* iteoic Csacaf ladsstry, Preceediaes af a 
Saaisar. ciaciaaati, 0 1 , aaccskac « - • , 1*K» 
Iff. *00-s£;).( l*S6, Octobacl 

Disposal of fael cycle rsdvsstes ac* 
dlscsssed. I l«e coasidared is tka ssoBitede 
of tk* prnbla* asd soaa critacia foe pceble* 
avalsatias. I t is asssacd tkat acoaoaics-
• i l l ccqalc* tk* itcadiatad fael alaaost b* 
t«rtoe*aa*d foe tka C*CO«CCT of f i ss i l * 
aatncials. foe pacoos** cf tkis disesssloa, 
a aait blcck ef poxc of WO ai l l loa kiloaatt 
of kaat aaacar, c*pc*s*atiS9 parkaps 10 to 20 
a i l l ios kiloaatts of alartcieal aaacay is 
eoasidacad. riaslos ralaasas aaoat 200 
ai l l ioa alaetcoa ml ts of aaacay par atoa 
fissiosod. *oca tbas • • ( sf tk is t a i n is 
availabla as kaat Ccoa tk* casetoc oa a 
coatiaaiaf basis, akila tta cast is tka dacar 
•aacar aa b*ta asd aaaaa caissieas. kssssiaf 
a coastaat rata of kaat ptodactioa at 100 
ai l l ioa kiloaatts aad a taal irradiation 
•oaitalast to 1 to 2 aaaautu/kiloaraa of 0 
215 foe 2'.0 d*ra, tka* tkis fisaioa prodaet 
dacar • • • 1 * r*l**sa kaat t a cat* of abost 
40 to 140 a l l l les ITO/kt. m» kaat wil l ba 
disaipatad troa as a<i«-:aa< solatioa ia a 
task, cast ia eoaccat* at tba botto* of th* 
oemtn, or fs**d l*to a alas* ia tk* aiddla of 
a d*s*ct. kssssina 100 ai l i ios kiloaatts of 
boat aaacar * • • pcodoead tr tka iccadlatlaa 
of aatacal or ftliaktly aacickad acaaiaa to 
about 2S00 a«g«»att-**fL, 20,000 aalloa* of 
klaklT cadiooctira llqald vaata »oald b* 
pcodaead pac day, Tkasa asstas slakt b* 
aalf-coacaatratad by a factoc af tkra* oa a 
eoaltasiaa oparatiaa kaaia. 
Salf-coacaatratioa maid eccar «k*a tka 
solatia* «o*ld a*apocata I f tks kaat afolfod 
fro* tk* fissio* pcodacc dacar, Tk* 
seif-eeneantratad vastas aaald accaailata at 
akoat 2 sl l l iea •jallOBs/ytai and » * l d fca 
aipactad to boil foe akoat il roars, Stocafa 
of aoa-fcoiliaa aastaa ia is V)0,000 to I 
a i l l ioa aa l l j * tanks at atont 20 to 2f 
c*«t*/«aIIo*. Hat i f of boiling vastaa 
cost* aboat *0 to SO caata/aalloa, Tke 
•stlaatad costa of atorlaa vaatas fro* tb* 
raprocassia* of foal *l*s«nts »t» 0.01 to 

<Wf> 
ccsfcac, J . , laka-laitacr-IBStitst far 
karsfacackasa, cakl, (acl ia , earaas radars 1 
aaaaslic 
taslastioa of tka kc t iUt r Laoals ia rasioa 
taactac Blaakats. fast* rroblaa. 

CI-1-202: EaslBStios of tka lct i» l ty Lara Is is 
r^sios tasctoc •laskats, (pp. M-«sl , 7* 
pp. I W » , h r l 

Disposal af aasta fcas fasioa caactors ia a 
sssll sactioa is a presaatatiea dascribisa 
fasioa caactoc blaakats. Tka csaloasclldas 
9*aarat*a in tk* blaalwt ars solid, sad ara 
fixad ia tke claaket ** I*ss sobilited by 
corcasioa. Carafsl Uaskat deslaae ac* 
aacassary to easar* tkat fasios caactocs 
ratals tkeie iakeccxt lea kaxard petastial 
akes cospscad to M i ' s . Oa* aatkod Is to 
skiald tk* atrsctacal astecial. otkec 
aataods are tke aiaisixstios sf tke siefcel 
aad aalrbdesas cestaat, sad aalaa lo« 
actiratlo* aatecial, sack s* a asssdiaa base 
allay. Basy af tke das iaa aspacta aca 
discsssed is tk* pspac. fm<| 

ttkcioH, rosier; mcrot tx.Mirt; oisisa; 
STMBiriS ITStlS; kLLOTS; KTIVITIO* MO00CTS; 
WlC%tl; ROLTOOtlOR; f l H t l H ; RUMO »»»tISI5; 
•kU-iire, tioioaicat 

<700> 
Jet propalsios laboratory, Califoraia lastltate 
of teckaolooy, Passdeaa, Ci. 

Tranaaraaics la iifk-L%r*l taste. 

JH Psklicatioa 77-v»; da Inalyala of tk* keek 
tad af tke fselaat 7a*l Cycle vitk Tapkasls os 
Ridk-Ur*l Past* Baaajaaaat, Pol. 3, faalisk, 
T . i . |Peo]ect Hesaaen, kppsadlr 9, (pp, 0-1 -
t-t), JJS pp. (1977, kafsst IS) 

Tkis appaadis coaparas tke traftkiraslcs 
content of kla»-l*»al > n t t i fro* tkra* 
altarnatif* L>f f i a l cycles vltk tkat froa 
tke (S-fo*l*<J 1*1 l»op*n-eycla"). Tk* cases 
eonsidarad ara: Case I . opea-eyele aitk no 
raprocesslsf an' no recycling: case I t . 



•I«TE tenniiT 

x * <7M> 

<1M> COST. 
avfaatla* i n altk • rajcycllaf * * l f , i * akick 
* » . « af «* • »»P* la saparataa fraa tka spaat 
faal . l w n t f tka fiaaiaa pratacts, 0.5% at 
•»Ps. aad tka etkac actlaMaa aa aasta; Casa 
I K . aalf-aaaarataa »•»* cacjcl* l»« ( M a i , 
ia akiek back tke a aa« pa racaaaras k i 
laacacasaiat spaat faal (tea a siaala i n ia 
racrclaa' tkraaak • stat ist M t : aal Caaa I?. 
Pa racycla aptiaa. ia i U d la fcaa taa * ! • •» 
is' f a * lata a *kic* 1»», tka M fraa tka 
third. U l balsa. n a r f c M tack ta i tsa l f . l a 
caaaa I I I aal I T , i t i a aasasad tkat »».St of 
tka • • * * l « taaaral fraa tka aaaat faal 
•arias, raaraeasalaf. Basai aa calcslatloas 
af aaaa aaa) rat ieact iai t f caataat af tka 
isatooaa a t fa . ta . v i a ia tka spaat l a . I 
15* day* attar dlackaroa fraa a typical 10*0 

. » |a | - i n aaaratiaf aadar Cast I , Caaa I I 
skaaa a raaactlaa kf a factar a t 20*. la tka 
aaaatiUaa of ra isotoaa*. soaaaar. 
aaaatitias af l a aad Ca ara tka aaaa aa far 
Casa I . attar IMS yaacs af dacay. tka caria 
caataat af tka aaata fraa Caaa I I i s raaacas 
*T » faetcr af apacosiaatalr JO | » M c i 
m n < 41.30* c i far Casa I I . Caaa I I I 
rsaalts ia aa lacraaaa ia racfclad N fraa aa 
i a i t i a l 2«* (a/ca|a|-«r tc aa "afaslUriaa* 
aalta ot aboat * • • W/ssfaJ-yr attar 5 or C 
crclas. Caspar** ta Caaa I , tka Pa caataat 
sf tka spear facl ia iacrcisat by a factar af 
2. S*B*tar, tka isstepa caaaaaitiaa is 
skir ts* tcoarf ra M i . 2*C aa< 2* t , aaa a**T 
fra* fa 23*. Tka lacraasad »• / • rat io* 
iacraasaa tka la aad Ca i« tka apaat faa l , 
aakiaa tka actiaity af tk* aasta kijkar aftar 
10*0 yc* tac caaa I I I tkaa Casa I I , bat a t i l l 
rassciaf actiaity by a factor of • ceaparad 
to Casa I . Tka sat rasslt af casa I f 
caefcllaa I s tkat total rat iaactialt f af Pa 
ia tka klak-latal aasta attar 1*00 roars is 
akoat 10.000 Ci . aal of t ia la isotopas sbost 
20,M* Cl, tor a total of akoat 30,00* 
Ci/Clfa| .>r. la tkis cast, raaactiaa of 
radioactivity ceaparad to Caaa I is ky a -
factor af 3. (l»tk| fU«) 

l ints, I ICI -UTIL; masauncs; rott emits; 
IHCTOiS, I I (»T l l t l l ; lICTCHfC; srtJT TOftS; 
i iBioictiviTK i M i o n c i i a t s : ISOTOPES; 
tirroiioas t i w i n i ; u n i c n t i c n i i > s n t n m w 
238; PlOYOIIfl 2*0; noTOOIff 2*1; >UT0(HI 
J » ; TftOORICkl H t W t l : D i r i STOIMt; 
SKfkTIOO I I I U N 

(tsar, J .D- , ». «. foots*, aal B.J. t ra i l ay, 
• • t ta l la - rac l f lc toctkaast lakaettocU*. 
•icklaid, «». 
lataasaaat of f o s t f i t l * * kadfeactlaa laataa froa 
Taaioa Poaat ttaat*. 

•Ff L-J01*; $3 pp. (1»n , Sapttakar) 

soatrlt ia* radUactir* astta aoarcas fro* 
ca r ro t facioa roactor d*«lfa* ara discssosd 
ia tkls rapart. Oispraal of l*r*a aaesats of 
radioactir* aasta appsars ••casssty foe 
fasies rotators, kst sltkcaa* tka carls lerol 
of tka a*«t* i a eoaaacahl* ta tkst of fissio* 
prodtets I t f isvlo* taactcrs, tka Isotopas 
ars lass ••saroass, aad kara akortar 
hal f -Ufa* . Oacaasa of t i l s , (adloact l t l l , 
troa fasioa posat prodtctfea skoals posa a 
•aa lu r risk tkta radiotctlrlty froa fissio* 
rsactora. tadiaactlr* H i t * s»*ress 
i l a a t l f l a l for tko f i ra rtfsrtsca rUata i ra 
sasatrisat is * taklas. PUT' 

• I M f f , (IDtSlCTITf; HmCirOtS, fO.HO*; 

n t a i R i o a s : aisxc n n m n 

0 » » 
KaalT. 1 .0. , 'Ul ia i -CaaaraI aaclaar sarricaa, 
saraaoll, SC 

aaacriptisa af Sails Waata ttaacta* fraa a Ursa 
caaaarclal aapracssslaa plaat. 

Biaataaast at l«a- la*al lattoactlaa aaata, ».* . 
cactar, ».». faakissi. aa* I . Raka { ras . l , 
Procaaiiasa of a siaaosiaa. t t laata . « t , B*r 
23-21. 1*"^ . Parsaaaa Pew a, Saa Tack. I T , Ck. 
2, f tp. •9-1021. T2<* ap. ft«7<| 

' Xa tk ls papar law-laral aal ki«a-la*al sol i * 
aasta* aaaaracari <ariaa raprocaaaiaf af 
aaclaar faals ara ckaractarlta* a i tk raapact 
ta aaaxca, aaastltp, caataat. ra i iaact ia i t f , 
pataatial ralaaa radactiaa, aa< traaaaraaic 
coataat. roar tackaolaaioa ara applia*. sack 
i a a saparaca f a c i l i t i , to caaprlsa tko total 
rapracaasia'f coaplas. Tkasa cackaalsf las 
ara: 1| aaparattoas at * . Pa. aa< fissioa 
pra*ac>< »at» tkraa Isolataa strasss, 21 
coaaacsloa of arasyl aitrata ta acaaiaa 
koaatlaacUa, U coaaarslaa of plataaiaa 
aitrata ta plateaiaa Jicriss. aa< Si 
sa lUi t icat iaa of tka kisk-laaal Uaala 
•astas to fora a glass froiact- Tka aaaaal 
valaaa of aaatas to ha arpactad froa tka 
raaracassiaa caaplar (ia ca al ara: f a i l a i 
aiaipaaat - I N , sol ic i t ia* ki«k-laaal 
l i f a iss - I N , raactor scrap - 200, kails 
(fraa ckop/laack) - K 0 , aaatllatioa t l l ta ra 
- SS0, pracaas aastaa - 1100, aaa aaatrsl 
traak - 22S0. Total sasta aolaaa • MOO c* 
a /rr . ac t la l t i af so i l * aastaa raaaas fraa 
assaatiallr rare sitk acaa asBoral tuak to 
aroaU 2 I 10|t«?| CiA:a a af solMf'iaa' 
kl«kA*taraadista-la«al aaatas. Tka looar 
actialtp pracass aaataa ara fraa o f f - fa* 
claaaap apsratiaa* ia tka f f * fac i l i ty , akila 
kiekar laaal process aaatas ara froa tka 
VT*-tTs caararsisa stap aa* froa tka 
scrakkiBf of io4iaa fraa tka pracass 
off-aasas ia tka sapsratioas fac i l i t y . 
• l«k- la*a l l i aaU n t t t i a l i i acca aalate at 
rataa of akoat $70 L/ITC (aatcic to* of •> 
a* l lataraa<iata-la*al U«aM aastos s i l l 
ace* aalata at akeat 100-ao* L/BT*. Tkasa 
asstaa s i l l ka cacalcUas at* a i t r l f U« to 
pro4*cc akoat 0.0* ca a/OTt af class, 
sol ia i f ia* ki«k-la*al aaatas ara tka oalj 
aollO aaata* akick a i l l ralaasa safficlast 
«ac*T kaat (20,000-(t,00» J/ea a| to rafsira 
coelia* ssria* o*.«ita (tsrac*. tastes ara 
catoaerisat as to s s i t a U l l t f for 
isciaaratio* or coapactiaa. Tka foraar 
iaelsla aasaral trash, f i l t a r * . procosa 
•astas, kai ls , raactor asstas, kiak-lafal 
f lass, *s4 failaa aaaipaaat; tka lattar 
iaclaaa aasaral trask, f i l tacs , k i l l s , 
raactor aasta, *a« fallaa afalpaaat. Oaorall 
aolaaa radactio* kf tkasa aatkoss »oal« bo 
akoat JM of tka total atpacta* aasta. »r 
carafal catoaorUatlo* ••< a*ara«atioa, akoit 
*9f of tk* raprocassis* asstaa skaali k* 
claasKiakl* as aoa-traasaraale aid tkis 
disposablo at a eoaaorcial kst1*1 s i t s , Tka 
CMtrikatio* of • laroa raproeossi**; eoaplat 
to tko folaaa of atsto, akick a l l l kara to ha 
storad at tka radaral tapositorr, coald rs*«a 
froa * » to 5000 c* a/Tt dapaadla* ape* t k * 
roproeaasors ah l l i t r ta sort TM/ao»-Tl» 
asstos **d skather aailaaa rolaaa radactio* 
tachaloaaa ar« appllad to tka aasta, |Ut> 

nntt, sou»; iisTts, f iat-i iTti i tiff is, 
Wf- t tT t l - TOIV I I I M c m i N i 11IT1 TOtMIs 
•»OI01CTI»ITT( StPMlTIOl ItOCfSfH: 



<M2> 
i n n tsuntr r 

r— 

<T«3> can. 
^•twiraciiiaa; riwricaTioi; assBiaa: 
naiaana: nsstsa rasa-arti; atinap cosrvnas; 
atma* a n i f u a m c : r m n m CMPOBSBS: 
• u n s , m a t * ; BBUS; I t i n ts ; IOBIBI; BISICS, 
i p m i u i a t t - u m . : o u x n t w a ; C U T saaacts; 
stance m i a n : iaci»*s»Tic»; raspartioa; 
n u t ; mtcttam; BOTES, naasauaic: PUBIS, 
rati aevaecrsstac; s n u c i . caotocic; 
iiNsiraai; n s n amtfatat: Baste nacissiae; 
ficMcnoas 

I « j n , s . c . sat «.»- Baas, (sieecsity of Bee 
Msice, llcefaerasav "*-

Selectlea sf sieaiflcaat I U m U esi 
M I H K I U M fee Ban* Baeacaeeat assessaeat. 

Icaasactices at »ks seericaa Bsclaer society 
1«:M«-M«; OBBt-TSMITs laarica* Bacleec 
Society aiatar m t l t ] , Baskisstss, ac. Octeker 
2*-3», 117*. [>•. j a a - X M l . l T f a i 

Cslcilatiaas salsa tasOBBKB esse) isi icat* 
eppcexieetely 2BB ceiieescl l ie* aca sceaeat 
at tks tiaa • ( sepacetiea i a faal csssscessei 
at MB 4*1*. » screeeiae aettkai ia pcepesei 
ts eeteretee tke east c l a d f l o a t •lasests 
aai seellies pceseet i a aack tiaa iatecval, 
laclsiise. ksiltep of actisia* iaefkters. 
sBxlss l**e-tera stares*. Tkis ecreeaiat 
eetkoi i * kased spaa tke dlletloo raises 
kezaci iedes *s*4 eatmeleely at OBSl. »k i * 
eesssre. ia aaits of ca a, is tka r a t i * of 
ecttr i ty at aaek eed i ie ia a s i re* eeastlty 
of easts ta tka caccespseiiss, KC ralee fat 
a i t ac ester, fac lakslstloa a si iaassttee 
toncl, respectively. Baiaf tka screeslae 
teckalese, i t aack tiaa i t tka Ot ian setpst 
tekles at iaaastiaa karate*, tka 2 fissiaa 
prelect eleeeets, aai tea 3 k u ' f aatal 
alaaaats cesprlsief tka lerfsst kaxarc aca 
selected. »t aack t iaa , a l l isotope* t u t 
collectively ceepcla* ever **» af tka ksiarl 
foe asck cf tka 1 slasastc tcoa aack 
category, akick at* sieslflcaat at tka tiaa, 
ara selected, tka teckalfee vas epplied ta 
OtiCfl «ata fee a cececesce I*S vpers'ed at 
aa evoreee specific poser of 31 *JS/Bt, a i l 
i s i M f af 33,MO aed/BT, tot 3.3S earlched * 
eel f»r s«lf-seetaielsf t« recycle feels. 
Becovsry af a t a l • • »a« atssaaa ta ka W.St. 
Tkia siscle scteeele? anttoi oktsis* * 
ftsslaa ptolect isetepsi cf ~> alaaaat* {St, 
ce, t , at , Tc, • » * ta) ilea Xc *S (precereor 
of ik »3*J, eel 1« kta»j Betel isotopes af f 
•laaaats (C«, I I , f t , *a , - k , l a , sat fkl foe 
4ataileJ sta4f. tka calaticelr faa salactad 
aaellias Caacasaat •» artiaaa of M , M of tka 
total ia^astle* asi iskalvtiaa kaxati o»»t a 
eaaaa of tiaas to 10(I*«| jt. (»* tn (111) 

mtsTiot: t»ni»Tioa; i>tt*t tntrsis; 
• fgloaiCLtB'S; * * * t r rot l>; CDSNUt COOtS; 
• » m ston«f; »CTiai>H( atirc « n « « t n ; 
m t t s , «i i»-ufK 

<7«> 
fk i l l l as , J , I . , ai« J. oraklta, 9 .1 . 
favicaaaaatal •rataetio* Utaacf, Offica of 
*i4latioa *ce|ca*a, waakisatcn, DC, 

Scraatr af t * i loaet i * i t r Ial««aa4 la f f f l a n t a 
fees laelaar reaac Plaits feca 1*71 tkca 1*T(, 

f f l 5i /J--»7-»»2> 11* pp. ( W , Daeaakar) 

Tkis capatt i s a taaalac aaaaarc s t 
caaiaacti** aaatas kaiaa calaaaal Ccaa, sc 
skipt«4 af f - * l t « »T aacaaac paaat plaats ia 
tka S.S., aa4 i s iataWal as a caasallaataa 
4ata saacc* fac as* k j tko i n * s lackaaiaa) 

UTlsiaa ia aaaaaaiaa ta« caccaat 
i af aasta aaaaaaaaat. acafactiai fstara 

U a a t i f i i a t ssascss aitk iaaaaasst* 
caatcvls, aaa is sactUIlp f s l f U U s f «*• 
caipaaaiklitias assar tka class l i e act. 
tk is n p a r t iadaaaa plaats akick caacka* 
laaaacclal asscatias. sc as* assssrsakls 
Kslsssas, as af aacasasc 31. WH, sal 
ia t la ia i *al» taasa isstapss of aavicaassstal 
aai caiialasical siasificsBca. last tats 
saca callactas teas pleat seai-saaaal aa* 
ssaaal spacatiaf cspacts files' aitk tka BIC 
IUBI 

atsTts, Buioictiac; %»str MiasssriT; 
t rnants; taisszoas: m m foan r u n s ; 
nnxenoas 

a . j . Bapactaaat sf eaacff, tssistaat ssccatsct 
fac tsacai tackssleiy, Biaisiea sf Spast real 
Scaceee ssi Tcaasfac, Baakiaataa, K . 

Spest real Stscaa* lafaicaaaats - Tka Beei fac 
laaa-rces-Baactec Stscaas. 

MC/tt-MTS; as pp. f l * 1 1 * , faccsacri 

tk is cspact asalr*** casaicaaeats foe 
saaT-fcaa'Caactec l i f t ) stare?* ease* apes * 
aaakec af steceaa assaartiaa Ttciatioas 
ceacecsiM s t i l i t r atecaaa plaaa aai reactor 
operation*. Tkis iata «11X ke asad ky tke 
aepactaeat of teecaT ia pUasisa stenaa 
reesiraeeats to iepleeeat tke Pcesiieat's 
Spent Peel •ollcy of Octokec I I , i»Tt. 
kppcosisately aOOO aetcic teas (aT) of speat 
aecleac fael ia estreatly ia atorao* at 
reactor kasias aresai t ta o.s. »T ***« tkis 
aaakec a i l l lac cease to seer 2M90 a t , 
pciaacilf fcoa ceacteca alce«4f ia opecatioa. 
tke iapact oa »Tl cefaireseats of esciatiea* 
ia assssptioaa caa ae aeaajriiai ia teres of 
fi?e eaciskles. Coaaiicciae spaat feel pool 
espasB^ea, caaslatlte actric toeaaass af 
stare** akick eosli he reeeired foe 1**1, 
1**1, aai 1**3 aaiae oalr tka eiistlso paols 
ace 50JO, 12020, end 2*H0 aT, ceepectivelr. 
<9sia« tke latest exaaasloa plan* tkesa talaea 
eoald ka S»3, )»<«, aai 1*020 a l , 
respectively. <s>iaaa fool ecpaaaloa aeati 
ceiece at-rave caaatreseata to 2 70, V 9 , sad 
• t to a t , .^cpactively. issaeias ao 
txaasskipaaat, sterafe reeaireseata eeali ke 
M«0, C1I0, aai f 3 * 0 a l ky 1**3, 1*M, aai 
• • * 3 , cespectirely. latca-at l l i ty 
tiaacsklpaeat eosli red ace ceeairaaesta to 
5*0, into, aaj 1*020 a t , raapactlvaiy. f i t k 
i a te r ' s t i l i t y traasskipatat, tke raise* ars 
20, 1*0, and 1003* tC. ieector capacities of 
«0«., to t , aad •»« eere ceasliacal; s t *OT, 
csaalatire storsse (seilreaeeta are 370 I T 
fsc 19*1, 3*50 at far I N I , j»d *5*» at foe 
1**3. U •'9* capacity, tease faleet. are 5*0, 
3*60, aad 1*020 s t , raspectirely; at *»«, 
tksy are 100, *.Mt, aai 1*130 sT, 
respectively. Consider ia« reactor iiscktraa 
capabilitias, eitk fa l l core resetfe storsae 
res,elreae»ts »o*ld ke SU>, I l iO , aad 1*020 
s f , resseetleely, »*safla« asses! reload 
oaly, tease raises are *0 , 1*20, aai 1750 *T. 
lot reactor fael baraep eesli resaire 
•tsraa* of 5*0, 3**0, a si 1*020 sT, 
respectieeUt *!«« kstksp «o*l i redsce the 
rt l tes to *10, 2*)0, sad 19104 at. (i««) 

http://pp.fl*11*
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<TK> com. 
not»m. mnxa; sraisz, tuT-raoo-annoa: 
•MT« w a n : aisTts. itMoicrm; tnctoas; 
aactni toon; «»sn siouct; n m uncrant: 
iiiBSraritioa: MMCTC torn: m i c t M i ; 
TMOftncu n w t s 
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r*an, »-C. .255, l i t 

^ k B a i i a ' r . BsB. 2» " -" 

| « W c « . ' S.». 215, 232 

k t ter t * . J . J . 255 ' -

^ i ^ ^ t t i - ' i . •'!•», ^.w -., 
ifc&BMt^£»tB., .STB. 571, 

'kltiaaaan C. i ; *90 

^llJP^aiua, *-•»-
V^SSfe kl.ka.. 1.1. 

120. M * 

i w . . 
V. ;"•»/- " »•«*, «•-«- 217, ~290 

.- "'•.*' I H I , I . L . . Jr. 2, 191, 572 

' " ' . , kaick. C.B. 53, 90 

katers. 0,0. J 

t iutorm, B.I . J** 

tuJtrcon, B.I. 30*. 35* 

kaaerao-i, T.J. * 

aadarssaa, 9. 350 

~-" taaersaaa, l . »37 

knaresaa, B . - l i t 

Lldcevt, t . J . 9* 

t s a e r a * * , C , [ , 95 

laaino, t . t . 351, 552, »51. *92 

iDtcopor*, I .e. 227 

kcflebj, t . (Tcaaalator) 242 

»ff», J.». 218, 21* 

1st, K.f. 22» 

kccliaabtalt, J. 5 

•crate, B.C. 215, 521, 222 

«tm>l4, C . Jt . 96 

•rial- i , E.9. 299 

»•«•)», K. 662 

taker, J . * . |t4.» 312, 111 

itckar, «. 2*4 
l t » * * M , 1,3, 171 

2T3 

Baca. S.c. 221 

• a n . C.» . . Jr. « 

- Bakr, • - 579 ' 

- Baker. »-»- I I * . 233 

- Bakar, B.B. 125 

~ Balaatri. «.*." 223. •»• "* _[ 

Balloa. 1 . / »*S~ 

Bala, K. f7 J 

M u m , ».B. IB. 203. ««% 

l i l t k u i , C.C. ."353 *_''* ".., 

.CJ-^Bactac.-.J.V. » 7 ' j 

Barlctt i ; I .E . 29*. JJfc-.."" 

-, »«••«;•«:»."'i 3 2 » / - «:,» 

»at» :«T,C.S. ; 35*. 515 

Barakart, B.J. 7 . B, 9 , 22* 

Berrecloaab, . 1 . «C, WO 

Barracloagk, B.l . a"* 

Bartlett, J.». 225, 225, 31* 

BatcfcaUer, D.S- 574, ST I , 622 
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cac lee i Casts Class* 
Cscloat Casta I s e l e u e e Caa ia tars* 
Cacloet Casta X s e l a t i a a * • 
Caeleat Casta Baa* pa seat a s * r reeeper ta t lee O H t t a r l y 
Cadoa t f a c t e Caat.aaaaat aa* T iaaaaectat ioa Oaat tar ly 
Cacleat C o t s csaaeeseet l a tke C t i t a * S t a t e d 1 U s e 
Caelaet f a s t s caeageeeate 
cacleat f a c t a ssasaacaat* 
Cacleet f a s t * Caaasasear* 
Caeleet Caste Caaafasaat* 
caclear casts caaaaasaat* 
f ce las f Cast* Caaaaaaaat* •catkeaolevy 

C M 172 
•SC123 
• M t f 2 
•CC521 
• a o M t 
CMCS2 
• M 3 2 1 
• * * 2 7 « 
• • M t l 
•CC57C 
CMS71 
• • M 3 * . 
• M S * * 
•MZSS 
CCVC33 
H H I ) 
• M M * 
000133 
••OSes 
•ocas* 
CMC5B 
0M322 
•M2CC 
•»0««0 
CMTOa 
•00«53 
•00*21 
00OS2' 
•00s2« 
•00520 
0002*7 
• o w e s 
•oasoc 
000*12 
0*0*12 
0000S3 
• • • 3 3 2 
• •0211 
0CO1T3 
•0020S 
0005*-' 
0002F2 
•04*32 
000*77 
••02CC 
• M 0 1 S 
• M 0 2 S 
000151 
0 » M * f 
ooooi7 
• M 3 « t 
0 * 0 3 1 • 
0M375 
00005* 
• • M 3 S 
• • • M f 
•»0»«3 
•CM7« 
0*0102 
• M 1 S ( 
•00220 
• • • 3 3 3 
•00513 
• • 0 1 * 0 
•0*330 
00052* 
• M M * 
• • H i t 
00027* 



OT 

TRUXI 

. 1 * 
N a U ea>l bwaactlaa 

t ^ U n t t a * ta r tha SaltabU-lty * * aaayarite as a 
•ce a f t e r takaacaa •halae** teatarte*' baaiyaia tac a 

at ly«r* la*lc caaJttlaaa aaac the SUa a* a aetaallal 
N a t m e l i w a * a 

at a Titaaata aaaaa oacaate lac 
W e*lhlHty a* Space Ha-aml 
•MeaUt t f ty mt q a a at • * * * * ! «r aaauecu.** 

• M e * str«***a l a a a r i n i alth M x l a l at 
•aaaacaaaaal Mapeaol a t Caaato'a 

•laa taraa—a tecaajtealaetla* at hiartltja Selatleaa at 
u l Caaaa-tay H u m ta Heat later H e r f r Ue»-ta*el 

la aaanalat thai aafak* mt the nolaat r Iaalettea a* 

c U f a teaa 
' aaUaactt* 

•She aaainaaat af O n la 'a 
• laa U t a t M t l w Cex leaaaiat t*e>t-U*b*-**tor (Barter 

rsealelytlc <aa rratacUaa lar ia t teaa-Oara stereee at 
M.S. m e r e * far taa xaaaaUlaaUaa af Uah-laeal 

tppUnttaaa ta taa treble* at aaaliatcal steceee eC 
• tarapecttaa aa taa M l a t l r e (a tar i mt t)aep M i 1*1 af 

•Ocaeelc Hetxtaatiea a* aaMaaaclHaa free 

«* Manaa l taa—ttaaa la Meat tea at a tare* 

. M B . U a a l acUi 

•aaaattacr. M«r —M 
tlaelaet aal la tera l 
KaHWflcattaaa 

1 . 
2 . 

*» aaalnta lataaaa Car Ma 
la i iaaalat seal.- aal Seclopellttcal 
Mealy Tlae Tar a Mace . . . la * ~ 
l a taa Map, saakaa* 

M t t a tar Okie Baaetor Protect* aal 
M t a r l a l * ta beep aaalaaic paraatleeas 

M H U 
•M172 
M e » « 
M a i l ? 
• M S I * 
M*577 

ata-Sita 
aralralaHoB* af 

aetata l a aal I al ta r raUct la t • 
FatHt taa*. telaee 21. Croaal fatac haaaaeat *at 

•tffocta a t aattaUaaa froa traaaaraataa 
Prcfeaaa • • * * • leela+tea Match U Mawreaa*!* ot 

•Baltlceop«e«»t Sea* traaapart l o l e l i Theory aal 
af a Matatta tapart aa BerelepaaBt af a Saal-Capirlcal 

aa< Ir iaa I n u l a lata rreah later l a t i t a t . 3. 
aal R I M Xaaaalaa lata Freeh latex lealfer. 1 . 

I 
•Mat * Mafaaal ar Skele Fcactexiaf at 
Maeta Mapoaal by skale ftactarlaf at 

* * * t * Meeeaaeat Beeaerck aai Maalopaaat Praexea * t 
•serptioe aai w t n U m by clay aiaerala: 

t l H t t n af taa ***x Sarfaca Mater taper Meat at 
Ceacapta teparlla* laelJetic Meal ia t tkat l l laaa 
• l a Site Mat<<H> awaeriaaata 1 * Sari lacks Tfcair 

•t*poe*l*> Ma l lac l t * * * l I»« l i t e ra t i * * a* Molealcal 
tkat l l loa* 3fc]eetl*e rcoeperlu* of Saaa ceelefic aal 

•Mbatlec af CaalUat* caaiatar la tar ia l * la Seep 
kepect* af Hapeeal et l lak- la ta l n * t * aa tha 

tka aoaaiklllty af ilaaaalcf af l*Uo*etlTa aaata la • 
•1 ilaUaaraaky a* 

faara** Tastlaa* l 
laMaaetlva Mataa at saaa * 
• f f a k t l - s m a I 

•Tha tlayaaal at llgk-toTal Saclaar » • « • la taa 
•a< traaaiertatlaa Caanarly troaraa* aaaart, 

fiaaetal la tka aaata laalatlaa Mlat rUat I * » r ) . 
ttaaetal la tka laata laalatlaa H le t »U* t ( • » * ! , 
Tttalaal starafa fraataa Iraaiaaa taaart far rarla* 

facta aa>o*ltecy Sltaai arafnaa (apart fer tka r*rlo4 
af SHUaat aal caataalaaat tnaaaart la n n n l baaort 

l a Malafic aalias l a c u l laaart, •anabar 1*7«-
Salid 1*4 ItumU n « aaata frca tka Mclaar r**l Cyclas 

af taaaatlfatlaa a*aac«raaa« Uaaataaa nliau 1 * tka 
•«<a i t taa Saaaatfaca la laaaaxl, *salt vlaaalatlaa la 

•Sail Biaaolatioa la 
•JOB iscbaafa rraatrtiaa ef • laptaaaatatiaa 

Salt aapaalta la tka tasaa aaakaalla «*l saatara • 
tayort far ttly 1-Saataabar JO, W » » • 
•aaartylaa tka i l f rat laa af fai le iacl i to* la caeaalU: 

t i tka aroaaf af Kaacladoaa »ra*a fra* stalUa aa tka 
at Saalaalcai staraaa af taclaar •alf tat iaa rataa far 

•Caaaaa faaaa I t a Hapoaal oatlaaa 
•taratlaa-laal la r la l la tar Cbaalatry at CoaaacclaUy 
r l a n t l a t - l a a l H r i a l Satar Cbaalatry at CeaaareiaUy • 

t 
• • H a u l I t tc tot Taatlaf statiaa* • 

caalitara »•* lyatt r*ala r fa lMaary laaerlptlaa «** 
taaaarek Caatar larlarabt - tsaarlaaea frea »l»*t 

l i fa id aad Sella l i t l a a e t i * * btata flmfftl Srataa* • • 
far T l t r l f ieitloa of mab- lard u«ald •taa'-tillaaetira 

i i i iacaaalaa n a a t * alaaartaaaa mt aaaa 
> Uaratlaa la caalaalc •attac iaaaal 

• a t l U a Btarattea la traetarat erystalllaa tacka* 
H r t M » •laxatlaa la baeft aa< taraaa aalla. yaaauatat 
•actUa UaxaUaa baaala tac raaltaa aaala* 
•actUa U f n t i a a * 
•a r tUa traaaaart by •raaaaaatar la saallab balrock* 
•aclUa Traaaaort* atata Zaalattaa U Caalaalc 
•aeltiaa aa Oaataiaar Sarfacaa* 
•aclUaa ta batlaat* UaraUca aataatlal a* tka 
•anr lea l IaalaaaataUoa f larrata-farcal-taafea talk 
•aaarlcal aalal far Slaalatlay tba aataraatlaa aahatlar 
•aaarlcal Slaalatlaa mt brlaa laaaslaa af Praab (atar 
•aatrleal staty of CaavaeUva-Uffaalta Flo* la 
•TO za-Slta laat Saals aorkabap, kaaaat 2 f - M , 1«7«a 
Oak I l i a * (at iaaal tabaratary* 
«ak l i l t * tatlaaal tabaratary* 
Oak H l a i tat laaal laboratory* Mlab-laaal 
Oak k i t * * stattaa* 
Oak a l i a * , Taa******* 
Objactla* tlak kaaaaaaaat te mm talaaaal Ocaaa blapoaal 
ObJ*ctl*aa aal *m*lf 
Oec*rra*oaa aal la baaa-tarial tallaaetlva last * 
Ocata Blaaaaal Ceacayta laaarl lat laal lat lc a * l * l l *« 
Oceu tatiraaaaata* 
Ocaaa t laar* •kaaaaaaaat af tba (analogical rratactioa 
Oeoia iroacbaa* acaaearalaq 
Ocata tasta Mapoaal |k tlbllaaraaby * l tk kkatracta)* 
ocata fact* Mafoaal* 
ocataic • latribatlea af •alleaacll laa fr*a laclaar 
ocatalc laaaarcb laaa*4 far Safa tlatoaal of 
oeataaasaakic laaaarcb aa taata Haaaaal Off tha Caaat 
Ocataa* 
octabar Tbraaah Dac**b*r 19TS*»laclaar f*ata laaaaaaaat 
octabar 1-aacaabar IS. 1*7t* taataa taaar Ca*«ltlaaa 
octebar 1-Bacaabar IS, 197a* Staraaa taiar Caalltloaa 
October 1 , 19H , ta Saataabar JO, 1*T>* **atloaal faata 
octabar 1 , 1*77, ta Saataabar 30, I tTt* la taliaactlre 
octabar 1*77 to Seyteab*- 1*7« aatkaaatleal Slaalatloa 
Octabar 1*77* I S t u i t a of aaclaar-faata ( lcrat ie* 
octabar-aacaabar 1*77* • fo l ia * »Xactio* syataa Cat 
Obi* taf ioa* Ifapart 
Oil aal Caa taat lalaa la Central • * * * • * , tart I t Salt 
o i l u l Caa taat talaa la Eaiaaa* 
Oil saaa* 
Oklakaaa for •* l*r«roaal Stone* of ta<laacti*a taatee* 
Ofclo - taaloyic laalatloa lai l icat iaaa* 
Okie • • tataral rlaaioa taactar Praaraa, frottaaa 
Okie aai otber l iaaflaa* Mberaaiyaaatc Coaaliaratioaa 
Oklo lateral taclear laactor Caacaraiat tba irelat lea 
Otlo taactor *roi*cta aai kyf l ic* t ie** to tba rrablea 
Ornr* 
oaaiitai I a» - l * * * l la i laaet i aa faata •iayaaal Sitea* 
oaerttei l a * - u * a l laitaaettta laata Mapoaal S i t * * * 
Oparttlat taaarlaacee 
oper«tl*« Practice* aal tiaariaaeaa at • • • f o r i * 
Operitiif Practlcaa, fxparieacaa, *»4 vrablaaa at tba 
oeatattae: Ptecalaraa laaaaia Praeaaaiay H* * t taata 
oaaratiaa «*i aaaalopaaat for t * faataa •« tk* lecleer 
opernlaa of tba laat ical la taclaar Saaaratiaa Plaat 
oaaritiea af lo* - le fe l tai laaeti ta taata l*el*attt->r* 
OparMlae Irparleace * l t k a Mala laatad Ceraaie l«ltar 
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rroan* *m> ISBCI 
kccaaat f a r tlpka-Baarlao, Pastas* • 

ataairoaaaatal v t t a c t s fraa Cacxaat 
Precosa faaa lcpaaat , Ja ly t*»T »Tock«aU Baarar* 

• t k a BaHoact lsa sasta taaaaaaaat c c a p U * a a i I t s 
fSatkaaat ica l a a i a l af Baata Starasa 

•aariaa: f a r i a o r a f a a a l t i a c < m Liykt Batar laat I at 
S i M l a t t l t t « b - l a < a l Baata aaaaas * y s r a t t a r - I a s a c a i 

•Taaaia n n . < I t s Bisposal 
t B o t a l l i a a s t a t u s «sa« «a t t a l a a t a sasta PUposal 

r a a t m a l a r Baact*r Spaat f » € l Pais* a m i a a t i a a a f 
a to toa t iaa a t 

Caaatr ias F « l » Cacloa lca l ftfetpaaal* * 
S t a t * of Traaapart iaa S a l i i atxpariaaca la tka 
Pcrtaca Craat C lay , aa i Tasaa Clay i a Par ts a f tBaaal 
Caaa i is ra t ioaa I a t a aasto I s c l a t i a a tapas i ta ry * *ka 
aa< ~s«er ipt tca a f scare* Tara Ckaractartsat loa laafc • 
acanoase l ioa Biorat iea f roa kaa- tavol Basts: I Casaric 

Maa« ia« o f f a t a l 
tCaatteaoaat a f T a l a t l i l K c i ta tkaa iaa 

t i l l l e a f l e t * far tka s e i t a k l l i t y ae k a k y t r l t e a a a I 
aseelcstc aescr lpt lee o f t a r e s f r o * Belae 

Baaccir t les cf Cora* t ree Bales r-3 TO-1 tkroeek 
a a i Baacript ica a f scarce Text Ckeractar iaat iae Task a t 
Jaaeary W e * • 

N . aapositcrr Preceaeeptasl Basle* S t e i i a e : B a t t a l i a 
aa tka c i s i o s e l c f • a s i o e c t i a e fasces l a t a t t e *octk 

saaeeeaeet Baeearck aa i Beselcpaeat propr ia a t P a t t e l l a 
• l a U a a c U a a f a s t * 

l l a k t t a tac keacter Speat Tael a a i P le tae lae Skippia* 
•Sea f i speaa l « f 

af l a t i a a a t Baste l e t a l a a l S t o n e * Preeraa Beats. 
e iec ies a f c r l t a r i a f a t 

fspeat r a a l B a t i l l a a ea t 
Beatiae U r i n n tPxperleBe* l a Telaaa t e i a c t i e a , 
t r i i a a a * • 
a f t e r t l a a t i a a a f re ra iaa Sa l t l a pos i t * l a t e e Taxes 

•saesereaasta o f 
M a i : tkeery a a i Baaerical lapleoaBtat ioa (B lac re te -

tXaceatlaes Cat 
Prcr leo af cec loe ica l Storaae a f f a e l e a r as le ra t ioa 

•CrlUeal 
t H a t o a i e t B i s t r i e s t i o a l a a H e a r t 

Processiaf f l a n U x c e a i e Castas* fDaveUpaeat a f a 
af p r - ' l i e * i e x a t l e a l a lack a a i Porees f a c i a , 

t f l e t o a l a e - l a e r t c l e a S M I 
Satsarfaca aasta BUaesa l I t a S t r s e t a t a l syecl iee l a 

• P T M «%stee: 
Taat s i t e . Balsa tka r raas laa t Betke i * PBeasarlta t k a 

• S t r e s s , S t r a i t , u i Teaparatere lasecoi 
•aelaax t a a t a I s d a t i e e * • 
?rasaata a t c r a a i t l c tackss t s r p e r l a e a t a l 

f C o e t r e a t i k U f l e i i r i s a Tkreefk tacks af ce r i aa l e 
a e c l e a r - f a e l fepreceasiBs r l a i t * f lepat taaee a f Beep 
t k a ' I p p l l c a t l e e a f S t s i i a a a f rlmU l ac las iaas l a 
aaatara aklakeaa f a t V a a a t f t a t a i s t a t a f a (Caa laat laa o f 

tacataaaa B a t a t l a l s l a saap tao loa lc recaatlaass t 
c f t l ak - ' -aaa l t a U a a c t i a a aaatas - tactk-Sclaaca 

l a t a t a t tka *sta«a f a s t S i t a - l a rk 2 : * I a f o t a a t l s a 
f U a k - U * a l l a s t a Caaiatar cacroalaa Stasias 

• M a a a r f af V ta f l eas 
tka kccaaslat lsa a f l a U o a a c l l a a s by Sraaa >lsa | t l a a 

Jackass n a t a , • > * * « « * * 
caxlaa Ja j teas a Caataaiastas' S a i l aa a raac t laa of 

M s t a l a ( l a s s , f a r t 2 . Tka fsaar laaa ta l t a a l a a t l s a o f 
I c a a U t k i c Mak l a » « l f a s t a f t s s a c t s * K U r -

a f l aa loac t l aa Vasts f r a i t i a k t - a a t a r Baaetata a a i 
•aa ta ( k a x a c t a r l s a t i s a : Tka S c l a a t i f l c assls fo r 

Taaaaratsra aa* Piaasota t o t l a p l l c a t l a a it 
•oa l taa s u t a s «ac las lca l Sar tor stasias of 

•aaata m l aa* Praaacta Paraal a i tk k a U e a c t l r a » 
•Utotatacj 

f t 
faa f a t l e a . Sposlal Stasias o f f a a t a i s o l a t l s a 

s l t k «osaa«la kssaelata* a l t k t k a aaata t a o l a U s a 
fsao laa ica l Ckaractar lsat lca t a p o r t , f as ts t a o l a t l o s 
M a s l a a l c a l Ckatac tar lsa t lca Sapor* 
M a o l a a l c a l Cksraetar tsat lca Papart 
Wooloatca l C a a r a c t a r l t a t i a i papact 
• a o a l o f l c a l cka r ac tac i i a t l ca Papart 
• • s o l o t U a l Ckaracta t isat lca Papart, 
• t a o l o f i c a l ckarae ta r lxa t lca (apar t , 

faataa « * * « Caaalt laaa fspacta* to tko t a r t a t a o U U o a 
faotaa Paiar C a X l t t o a s tspacta* i s t k o f a s t s l a o l a t l a a 
fas taa va*«r c a a « l t l a a * f » p o a * u l a tko f a c t a i s o l a U o a 

• s t a r eaasi t iaaa i ssaota * la t k a f a s t s I s o l a t t o a 
•P»» f a r l c a f a s t s l a s l a t l o a 

ttantloa P a t a a U a l a t tka Propasso f a c t o I s o l a t t o a 
f p r a i l s l M t y ss to t r lasasassi t of t ko Pasta I a a ' : ' - l - a 

Oaata t laaa l Tackat aaaa t o U a l a l x a , sa f raoa ta . a a i 
Oporatlcas a f m a a a x u l c •acto faaaaaoaat* 
Cparat laas aaar ts r tp f a p a r t , n,o»jass Tscfcaalcfr a a * 

Traaspor ta t la * . a a i f i a a a a a l af Waa Foal foot 

esostp 
• M N T 
• M 3 K 

af 
Opacatiaas* 
o p t i c a l -
apt issa Opaa* 
ap t iaas* 
Ocstale coolaata f a r tka Tra ts roc ta t iaa o f U a a U f a t a l 
9raaaic-Caaplaxa4 Plotaaloo i t S a i l s 
acp ta iss t isa f o r teaaaale eacpacatioa a a i Boaaloooaat 
a raaa lxa t iaa a f S a a i t a r r aa« leoa t r lc Caat ro l a t tka 
at taaa U o a s t a a a . Casttaaoofa f a a l a , P l o f * Ska la . 
oacralaa o f s t t a r i a l Caatrol a a i kccoaa taMl l t y 
oaarafoa o f fas ta Xasiat lao Stfotp ~ 

St 
» « 1 1 f 

« « 9 2 ( t 

* — 2 « « 

O r i i a s l a SaUaa s u l c a t a C l t a s * 
oaktasa 
P - T - I l a l a t i a a s a f k a k i a r i t a a a i f r i a a a a i Tka l r 
P-3 PJf-l t k raa fk p -̂3 « * - S , U n a « . Tackaical »raa M a 
P - l m-*, araa S. l a c a a l c a l a n a 5a> asaolaalc 
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t a t k a Tata u l Bekavier cf Traaaataalc i l e a a e t s i a 

s a i l * a f t a r Barer • i a a a a a l l a t a a •caetaa inat ioe of 
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Paf ioact laa Calciaa » * t r ia»»« froa tka sacoal Calciaaa 
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S o l i d i f i c a t i a a Systea l e s s l t l r a ia an Extreaely stable 
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Solves Baclaar Basta Prcklas* 
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Prea- teactor Stora«a* • 

•T«*e*ss*c t a l l a y le t fcar i ty Isay-Proe- teactor 
t e * * l s t a t tka Traaspor ta t ie t of t a * l o e c t l * * Casta ea* 
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Ssrfaca layacs oa Siaa lats4 I i « k - t a r « l casta C l u n i by 
Daaaloaaaat of e laas Coapositioas f a r l a a o t t l i x a t i o a of 

•Clstccy of f t a to tyya l i « k l a t a l casta Caaistac 
laeea l tocy i c a B*44«4 >*a laa lya is o f tka Oaoloctcal 

•DaTalopacst aaa Cat ta t ioa 
t 

Saata S o l i s i f i c a t i o * Sys*aa l a s a l t i a a i s aa f t t t a a a l y 
c r i M t i o a of l a s i o a c t i t i t y i s 
• rintioa of laiioaetlttty ia 

tka Occaaltat ics of Saaitacy ias loaatc ic Coatcol a t tka 
c i f k t a a a l l a 4 t o a c t i * a * a s t * fCareosios t c a l a a t i s * of 

C o a a a c t l f i t y of tka tacks i a tka (a taaa a f H a a s 
•Tacksical Saaactt foe eataeic tsa ieoasaata l laaact 
R a c k a i c a l Sapaott foe saaarie laa t rossaata l Iapact 
r racka ica l Sar^oct toe s o n c i e ta * ico>saata l laaact 
• racka icat ' apcor t foe Caaaric csrtesasaatal Iapact 
•Tackalcal Sappert foe Caaaric ta t i eossaa ta l lapact 
• T a c k u c a l Sspport for Cacoeic t *« teosaaata l Xapsct 
•Tackaical Sapport foe Caaaeic fsvteoaaaatal tspact 
I t a c k a i c a l Sappaft foe Oaaaeic Isa t roaaaata l tapact 
f t a c k a i c s l sspport fo r Htm tie t s ' t r s a a a s t s l lapact 
•Tackaical Sapport foe Caaaric t a t t r o a a a a t a l lapact 
r racka ica l Sacpcrt foe Cacarie taa i rosaaa ta l lapact 
•Tackaical sapport foe Caloric faateosaaatal lapact 
•Tackatcal Sappott foe Caatrte taT l rossaata l lapact • • 
•ccatr i feat ioa t c Pra t t Saaarlc taTtrsaaosto l lapact 
•Tackaical Sappcrt foe • s a t r t c I t v i r o a a a s t a ! lapact 
•Tackaica l Sapport fo r caasric t a t i r o a a a a t a l Ispact 
r racka ica l Sapporc fo r Calor ic I s t i r o a s a s t a l lapact 
Uaaoaaaat Proaxaa a t tka Catioaal Csactor Tsatisc 

* * * t a s f s r i a a t a C l o a c t i t a Cast* l a a t l i a f aaC t ispaaa l 
aa< proklaas s t tka Cat iaaal foactoe Tsst lsc 

•Cytrolscy af Casta Disposal Catioaal loac to t Tastlac 
ICaaCl ia f o f tsasssst i ra Casta st Seal a t l a c l a a r Poaar 

•Sclaaca S a o a r l f l a f l a a i o a c t l t a c a s t * Caaaaaaaati 
r raact laa aa< Llc*asi»« 

Oaoloclc t a o l a t i o a of t a s l o a c t i f * Carta* f f k * 

Saeptiaa S tas ias* 
Sarpt iaa -«*sac* t i *a stat iaai aa • n a t e s . 1 . t a i t i a l 
ssarss s t •aatsascOlaas taatfaa. I s t a t o * Mako Caastcsl 
Ssates Tarsi Ckaractactxat iac Task at P a c i f i c •sctksaat 

i s U a k t Catar Caactcr • i « k - t * « a l cac iasr casta* 
U t s t a a s a a t t s * t s t s s l y Taacasl 
of t M t a s c t l a s casts teas l l a k t - a a t o e sasr ta ta 

saat l caeaUsa as« Cascsia* 1 a a s s n t c t a s i f a c s 
S*st< ca raHaa* f a r laaa Tars Faaasaaast o f Cafaaaa 
SsstassstsBS W a t s * W U t s s j l a a s a l ssweiciaai 
sailkssctass saasta t s l a a a s U a a t a t a s t e S a l t a a t l l t y 
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W M t 
• M 3 1 S 

Soataasstara aaa Saxico. • y c i s l o c y * 
SoatVaaatacs Ca* • a a i c o . •kaj tessl Saalasr* 
Saatksastsss) Cas a s r i c * . Sviaaalwfya ckarac ta r tsa t taa 
Saalkaarlaaa aaa saaics. s i t * aasOa*** Cksrac ts r i t a t t ss 
Saataasatan Caa •ae tco . Sascta l S t a a t * * of casks 
Saatasansts BBB •se tco* « f a « l * « i c a l Ckaeactartsat isa 
seatkaastasrs «* l tsj« Statas a d l a kaar t x W as 
SoatVsca c*>a BSxica* > l a i i a a a c l U » 
Ssstasc* Par t a f tka a t l a a t i c Coastal M i U . Saatk 
SaaUaaataca I s a i a a a * 
s s * i * t •aclaac roast s t a t i a s a * 
spac* i a t a a U « c a a t t a a a t . • ^ . c . * S a a e c k t a r cacaaasta* 
Spaca Stsaaaal a f ka t taac t lea Caclaae c a s t a , t . 
Spac* t i i p o a a l * f s s s t s a c t i * * asclaae Cas t * , i . 
spacias Pscast l a taa l a t a c a c t t a a * 
Spaclan as asossts aC Casta* i r » . s t c s a t l a s M aa* 
Spactra a t castas U a a t a o s t l i c a t * Casta Paras* 
Spaceraaatip* t l a * * * t l a a t i c a * a f 
Spaat Paal sat l t « k - I a * a l casta* s t C a t l a l s a t c s l 
spaat r e a l as * U a k - I a a a l as stasia 
Spaat Paal s*4 Platostas S s i r p i s * Pacfeaa* ksas a t ssa* 
Spaat P a i l fey Baea* c a * t y t a i l r k cossartsoa a t I l a c * 
Spaat f a a l t a ka Cisckaraa* kf t a a Ca i ta* s t a t s s 
Spaat Paal kssasstias* 
Spaat r a t i aas«Ua« aaa Packst la* rcaa^as. k sacvay a f 
Spaat Paal •apracassts« castas f r s s t k * Craaiss-
Spaat r e a l toss* Ctaalaat ioa o f ac«*alc csotasts fo r 
Spaat Paal Sktppia* Casks* 
Spaat Paal Stsrsfa Csfatraaaats - Tk* Caa* foe kaay-
Spaat Paal Stoeaaa Stasias* 
Spaat r a t i * C tos ls t tcs 
Spaat Peals Pral iBiaary Basct i f t ioa a s * saara t ias 
Spast l a c l a a r Past as* P iaa l stara«a o f T i t r t f i s * I t a a -
Spaat lac laac p a « l * • 
Spsat Saata Tcaasf ae systaa* 
Sput Sataaat aa< oa P i x a t i o a l a t a l i t a a a a * ( l a c a s t 
Spkaelcal C a a i t t s s * Csol t tas Pars** by Solat ioa d a t a * : 
Spst tsr - la tsca* Opt ica l t s i s a t o a * a f taacka* 
SIP aaata* • 
SS-* Cki la i a l i r aa* Catar Stacaaa* 
Staktxtty at a • y p o t k a t i c a l l a t i o a c t t v * Casts 
S t a k i l i t y o f C lass** fo r l i a k l y • a t i o s c t l a * Castssa 
S t a k i l i n t i s s a f S iaa la ta * ccasaccial Casta Calctaa* 
S ta l ls P c a * a c t * l a t l l * « tcca*acsp*a la t ioa: k l a t i o a c t t * * 
Stak lo , S o l i * casta* 
S t a l l * , s o l i * M a l a * 
stay* s t Tcaatpocttaa S o l i * M i o s c t i a s Castas* i a 
Stalslsas S tas is l a Mako ckas ica l pcoc**sia« Plaat 
S t u * a e * cock S a l t s * r f k a r a s l 
Statsasat (StTS): t a d i o a c t t x Casts i s Csaloctc 
Statoaoat f « tXS | : l a * i o a c t i * a Cast* f s o l a U o a . i s 
Stataoaat («T IS ) : lactoac lac casta I s o l a t l o a i s 
Stataaaat | « n s ) • la*toa< - i t * casts I s s l a t t o a i s 
Statsssat f «HS) : l aa issc t iva Casta t s o l a t t a a i s 
Statsasat f a l l s ) s t a U a a c t i t * Casta I s o l a t i o n i s 
Statssast ( « t I S » ; l a C i o a c t t x Csst* I s o l a t l o a 1 a 
Stataaaat t e n s i : l a U o a c t i a t l a s t s I s » t a t i o a i s 
Statsssat f« *TS| : l as issc t tva Cssts t s s l a t l o a i s 
Statosaat C«tTS|: l a * l o a e t i * a casta iso la tkos t a 

(CtlS) i l * 4 i o a c t t * * Cast* t ao la t toa i s 
( « T M | ; l a * i o a c t l > f Casta I s o l a t l o a i s 
( « R S ) : l aa iosc t laa Cast* l o o l a t l o i l a 
o f Pr. Jaaas I . Cart l a * 

Statasaat it De. Tarry I . t a r t * 
S t t tsas i t sa Caasarclel Casta saaafasaats l a a i o a c t t t * 
f t t t s s a t t t • a l t o o e t l a * Cast* I s o l a t l o a i * csolooic 
Stataaaats l * * i o s c t i * * l a s t s I a o l a t i o * i s osoloalc 
S U t s s a i t i a a U e a e t l f s l a s t * I s s l a t l o s l a aaoloolc 
• U t i * * * M i f e - l a t e l toJtocct lss Cast* 
s ta t toa* •Tackaolocical P a c l l l t i a * a t t k * 
s t a t l s s * M p a r a t i c p » r»e t ieaa , t i p a r t a a c a s . 
s t a t l s a , Isako, t s Tatar ta laaork* 
S t i t t * * r > 
Stataa aa* aaaiaa 
States at t k a lass Task Storeis P a e l l i t y * 
States »' aecsssl * P lspf lac mt * U f t S a a l l i f f o r 
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l a c a a s t a t i a a a a l H M U * Sac 
nactiaa) a t Urn BBTlalak aaaka 

- - - » u a * sick l a t a l 

• P a a a l k l l l t r S t a t i * f *aa< 
apacatar* srsacts t a caaa mt ~ ' 

t f a r t aat s t s * - ! * * * ! 
1 | i > Sa l t l a 
aaac ia f 

t a c r p s t a l l l s a t a c k . r r a f x a a 
k p a l i c a t i c a s * 

s lacks c a a t a l a t a * s a s i a a c t l * * *«iiaa< 
• s a a l a l r s l * 

M i a n as t k * P l e a t a a r r l a r f a r » a a | f a t a 
M a k a M t i s a a l 

Scksactf t e M a t s f a r . • 
• a k t l a l l t i c 

a a * k p p l l c a t i a a * t a t k * Praklaa at 1 — l a a t c a l 
• • a taaXaat isa of t k * 

t a I * *aa> iaa t« t k a t i S a t t a a U t t f 
• t a t a t a X n a a t X * * * * M a t s M t a M l t t * 

tasas t a a a a a U * aaf v a s t e r ! Otlakaaa f a r M a a a r a s a * 
•latarla 

Satac* OlaasUsf a f Spaat kac laar f o a l u l r i a a l 
• t t a a v t l U t * a t s a l t Caast S a l t •aaas Car t k * 

aa* aatrfcctaa Caataa laat iaa aaar a Traaaat ia lc 
•Saaawal at Caalaa aaa S t raa t l aa f rea p r j l 

l o o k l a * l a t a t a * l a t a * Caaatea l rcacaaaia f » l a a t Paal 
t laak Sas t ia * f o a l Stacai i a taa tCPP r a a l 

•Carroslaa S a a t t a d a a of 
o f U l l a a - c a s a c a l saclaar Sacalcas o a - s i t a S a l t s Oasta 

ttaaVarsroeas 
• U o a a - C t a a M 

k i r k * t a t a s t t a r f : * • Coaoaptaal l a y o s t s o f ***«r« , io«a* 
Calciao k * t r l « * * l f t a a t k * Socaat Calciaas S o i l s * 

Oraactiaa a a * U c a a s l s f s tatan a f taa aaa* l a s t 
laaaaaaaata OTk* ravalaaaaat at Pracass aa* 

O M t k a a a t i c a l a s i a l o f Oast* 
t a a l f a c States laxoa t k * M a e l o a t e l aa laa t ioo o f tasta -

CaolOfic • • « spf l ro laf ic factors l a l a t a * t a t k a Cast* 
• I Passikla S a l s t l o a t a tka l o a f l l a a 

l » t * . t o Stataaktr 3a. I » » OSatloaal M a t a T c r a l a a l 
OOatiaaal saata T . r a i a a l 

•Bsaaloaaaat cf a a t l s a a l vas t * I r t a i a a l 
S i t * sa laet toa rac tara Far t k * SSt laaa l casta Taca laa l 

( t l t l t ) StaMos k a l a U v a to tka a t t l o a a l saata l a r a l a a l 
1 . saaaoaaaat Saaaarr* Osat ioaal oast * T a r a l a a l 

t f t U a a t l l i t r s t a i / o f tka T o t a i a a l l a a t a 
Tcaasaoctatiaa STst*a* t l a t l o a a l l a s t * Tors laa l 
S t a r * * * * OSpoat r a a l 

OSatioaal asata f a r a i a a l 
• s o u s a t S o l a c t l * * 

f a r Carkosatss Sat tak la foe tova loa ia f key tatararoas< 
Taaaassa* f a l l * * t a t k e c t t t t « *T - r roa» taae to t gpaat Taol 

f i r * Caol iaf S t a t e * tax • a t o t s r a u s , t a s t o a c t i f * t a s t e 
at Coollsa Coi l Carrcalaa l a t a i l o a c t i v o - a a s u 

l a s l s t i o * t l l e t t l a a t | OStal iaa o f Traaaaraalc aaata 
•Coaslaaratioas fa laaaat tc P r o f i s i s a a l tarsas r i a a l 

S t a r * * * l « f * i r * e a * t * - Tka M a i f o r t a a y r r o a - k a a e t o r 
f l a k l * * a i aasta Caaiatas S I - * I k l l * ia f i r • a * Sator 
• f tastas sat coata iaota t a r i a f t « t r l * T * k l * «*o lo«lc 

• taak Taat iaa r a a l 
Ckat iea l rroesssiaa t l a a t o •Saaal isa of 
t f a l a a t i o a a a f t l t s c a a t t s a s f a r loaa-Tara aaaaaaaaat of 

oa •eessalat laa o f a c t i a i s a C r i t i c a l lassas f ros 
• I k * r o a a l k i l i t y of 

• B a r a k l l l t f of c o a t a i r w s for 
kaa l rs ls of Sk l rp isa 0»ata laa is«ta kssastsoat a t strosa-
r * t « a t i a l l a r s s i t o c f kaekso • s t r t s s . 

Hsaasa l i a Caolof lc (aa laa - I sta«y of l a a o r t o l r 
XaAastr la l t s t a a t l a l a f ( M i o t i c kasias aa< ^ m r r o t r 
< t a a l o a c t i a a f a s t * Xaolat ica i a aaolaalc ro taa t ioss . 

• ra laeso ie 
kaaasssaat o f r l a t o U a a 11«, 2 M coaeaatcaUoaa ia a 

l a t a l a l o a a * o f l a a - t o t a l t * 4 i * » * c l l a « f a W t l s M l a t a a 
CaatUaoas f r i t l t a aoattac f a r (ac loar r s c l l i t r Of f -sss 

to r t k a •aaara l o f t r a a U t aa l t l s t o a l a a f r o * (aa to 
• f taota-Coataiaar f laaaat %. I t f l s o a o * of Sa l t 

• I s k a a l r a l s of tka saassraf *a laaa for tko s t a t s o f 
t * soo lo f ic Tarsst lsas . Tclaaa 2 0 . tkaraoaaekaaical 

r i a s t i e t s a i r s i s of Skiaataf * l a kssaassaat of 
• f f f a s s s of f a a a a r a t i M , t aaaara ta ta • ra4ioats> 

a t BasCats's M a a - l a i a l s a U a a c t l a a U « s U 
t«o o f W s k ' l o o * ! •ssassts lss asatasQ 

Ststsso at U f B - k s a a l sss ts sa l tss aas U s a i a a t a Sa l t 
S t a t a i * at « t s j k - l a * « l Sasta s a U a s ast U a a M a l a S a l t 
Storaao o f s i a k l r sct lao s a H a a r t i w a aastaa* 
St at aaa of x a t a r a s s i a t a - t o a s l Tl aaa a n a l e l aa ts a t taa 
Scsrafa a f U s a U sastsscstaa sastaa t a t k a ass* * 
S t s r a f s o f aac laar aastaa* 
S t a n a o o f aaclaar Bsatss* t a t k a f a r o i l * 
Stacaaa a f M t t s s e t t a a M N a i t k l a S i l i c i c t f r s c l a a t i c 
S t a r * * * a t ssaxsacUaa SBsta s a t a r l a l as a* Saaaaasatv 
stacaaa o f f t t i a c l t a a aaata aa tac ia r * taxas s a l t tama 
Stacaaa a f w a l l a a i l l a a aastaa 
W a t aaa a f s a s t a a c U i a aaataa i a saalaa lc r a r a a t l a a a * 
Stacaaa o f aaataact tsa aastaa* Sa l t assostts l a t a a 
Stacaaa o f saaat r a a l ksaaak l ias* 
Stacaaa o f t i t r i f l a * U a a - I a i a l saarasaaalaa a a s t a . a . 
Stacaaa or M a a o a a l at • a U a a e t l o a s a a t * s * I * < * s t i a a t i o a 
Stscaaa I r a * f a Mataaastsca I t a k a * t r l a t a a i a a 

" • i Batac* 
• r x i a a r r Saarca o f ka t iaaac l isas S t a r a f * saais • a t a r * 

Stacaaa aaslaf* 
Stscaaa M a s f o r t a c i s a c t l r a Calctaos* 
Stacaaa Caacapta* • f t M c r t a t l a a 
Stacaaa Coastt ioa foe t a a i o a c l l * * sastaso 
Storaaa r a c t l t t i s s f a r T i t x l f i a l I t s k l r k c t i n f a a t * s * 
Stsraa* T a c i l i t i a a a ksoaisa ksaacts e f t k a 
Stacaa* r a d l l t * a t U a k a Ckaaical rrocosstaf r l a a t * 
S tara fa f a c i l i t y * 
Stacafa S a t a r t a l s Sa i tak lo f a r Ccyatoa *S saata 
Storaoa Oaarat ioaa* 
stacafa r o t o a t i a l l a S a l a c t a l Safaaata of tka Msoxolc 
storaaa r a t a a t l a l of Bososoic t a a i f o r a i * t k * soatkt ra 
Staxava r rok laa for l i « k ' l « > < l S a a t * * 
Storaaa rrosraa rroaxass tapor t fo r ra r lod Octokar 1 , 
Stoc>9« Proaraa rrcaraaa tap<xt J * a * l » n » 
S tas ia * r rasraa Vasts t a c k a f i a f c r l t a r i a * 
s t a r t * * r rooraa* • r r a l i a i a a r f aaa loa ic 
Storafo r rosras* • « * t o * • * i s *.aasoaakly l c k t * * * k l * 
Stocasa r r o a r a a , C o a t l i a r a t i a * Saaaaaaaat r l u . Volaaa 
Storaoa f r o f r a a , t l * a a a l avaa t loa t loa * 
s toraa* r r a f r s s : r o t o a t i a l r rok laas ia t k * t a r t * 
Storaaa tass i raaaata • Tka s**4 for » » « j - r r o * - t * * c t o r 
Storaaa * o * i o a saa t ia * aa Sa l t • i s s o l a t i a a * 
Storaaa Solvaa saclaar t a a t * r r a k l a s * 
Stacafa Spac* l a tka l l a c o s t l a a a t , 0 .5 . » - • Soarck 
Storaoa S t a i t o s * • 
staca<;* Taaks* *Sa*t 
S t o r i j * Ta lks* * I a ? « t i a a t i o a 
Stacafa Satar C o a i i t i s a a t<pocto4 i * t k * l a s t * 
StorafaO 
S t o r * f * * ajaoat f a * l 
S t o r * f « * t s i a t o r r of r c o t o t r p * 
Stora f * * «aaciaaa kccaptak l * Taapacatar** 
storoa ia t k * i c r r r a a l S tora f * Sasia* 
Storot t i f k - l s v * l taa ioac? l *« c a l d a a * M a t * at laako 
Storaa Mako s a t i e a a l r a f i a a c c i a f Lakoratory 
Stores ssclaar f a s t a i a f a t a r a l lock l a p o s i t o r l o s * 
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•klceooteactaeal I a t e t a c t i c a s of Seoloatc k e l i a a i t k 
• k a l i a t l e a Boaea t o »JOe»*f l a k a k i t l a a a ka t ioac t iea 

! * • • to H « w n kaelaa of Stadias oa S o i l -
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leaaaaaeet: Tke Seed (ce k a l t l p l e kaeciacaa •00150 
katoeial aa of Seeteakec, 1 » " . » to l avee t loa te 009e3k 
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• l a t e s t i e a t i e a of Cecils*. C o i l corroaioa i a • a d l o e c t i a a -
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•aata e f f l e e a t s i a tka • Corre lat ion o f Padioectiee 

•Corra la t ies cf l aa l roaaaa ta l lepect a i t k Coat of 
• t a t * t f f l a a a t a i a tka I C o r r a l a t i o a of l a d l e e c t l r e 
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•olaaaa Pea to M a c k l a f a f T t t r i f l e d l i a k l a a a l 
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imnn Tmi mii 
o t Ships l a j Casks f o r S a n t Pool aa* Biek-Laeel 

tbo l r t x p l a i t a t l o a t o r a i t i a e t e Msnosa l ot Meb- lOTe l 
aa r a t a * t l a 1 l o s t tacka f a r tneercxoaa* laplaceooat of 

a a * Praasar* t a • o r a s i t a c i a * f a t Pa* ioact lso 
t k * Sefatp e r t k * sooioaic l a o l a t l c a of i ac loar 
t roa •ac laar F a c i l i t i e s aa* saaaral •arl loactiao 

M a k a Bat loaal PaaiBaoriaa laboratory traaaaxaatc 
af elaaaaa Coats Ja la ; Saeeaaeh * i t a c N a a t 

as taa s laaaa* * T * * r B O * l a s t i e / T l a « t l e kaa lys is a t 
oa Sloaaa t o o t l s e * a r k o r a o e l e s t l c / r l e s t l c aaa lys is of 
Closer** tTaarao* las t i c / P l a s t i c •ae tys ls of 

•Saksartac* • 
• l a t o r a a t i o a e l 

(Transportat ion o t • * * i a a c t i * » 
a 
a 

a f S l a a l a t e * M e t e o r t a s t e racaa aa* oater -cata lyse* 
• a * i o a c t l * * aaatai k lnpaaal t a f o r t aa saapaa* M t l i a o i a 
•aaoxoic t o s i f a r Syste* Solo* tGaolof ic f aa laa t ioo of 

Systoo f a t S .S . •acartaoat o f taeroy Dereoa* 
« I a * i o a a c l i * < H o r a t i o a f toa L o * - l a * * l 

• aaciaar 
• •ac laar 

Character isat ion o f S o l i d i f i e d S laa la to * loactor 
•Cooloajle H s p o s a l of » i * t - 1 * * * 1 l a l i o a c t i t * 

Tatloaaea a f l a f l a t i a a oa tfca Syxtea U o a i d ka* iooc t i *e 
S t a r * * * * • • a t l e a a acceptable Taapera tans of 

•aecaat txpar iaaats «a t k * T r e a t s * * * of *a>*las l a a e l 
• l a s t * laasaooaat Cap* t l l i t U s f a r a l rka Baarlae 

t lperieac* fro* Plant • ( i t ee ln ixa t ion of la*ioactiTa 
•Spates Cosies for t o t r i e e a l of S o l i d i f i e d l i a k - l a e e ] 
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• e l a t l e e areas fo r tko Biapcaal l a a * * * * * Sa l t of lap 
•Loao-Tora r l a a a l a a for Rsnaaaoeat of iqaeoas 

• •saaajooaat of a o s t r i t i a e aadioact i ra 
• i t a a e n * • lacorporat ioa of •ad ioact lao 

•Stadiao oa Trea t iaa Ia4 ioact ivo 
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tiiima Titit irati 
•Soli* rotaa foe Saaaaaak k i te : rlaat Miaact iao 

•BiocaUaaaoaa kaUcactia* aa* koaratiaactiaa 
rraslaa rat i Cycla Sol i i ka*iaacti*a 

I . rtoacaa for tk* laaotHiaaUoa of klfk-loaal Baclaar 
tcaokkaaaa iBpaeloae* aitk S«a klsaoaal of kaCiaactlt* 
Steaad Stacao* raci l i t los fex T i t r l f la * Slakly Ictlaa 

kalattaaa ia layactica aisaaBal of tatlaactloa 
af Coataiaara for stociaa SolMiHo* latiaactlaa 

Ctitarla foe ropcaitoeios tec a i t k - l * * * l laUaacUao 
eaa rra*actiaa dariat toca-Saca Stoca** «f aacloar 

»a« stoca** of Baafart'a l l a r - l * * * ! ka*l**ct ia* Ua.aid 
taUatioa Stafcillty of d u a l rot klc>ly kaUaaetloa 

u d laacftafciliti of T l t r i f i a * katiaactiTo 
fot aaaaalaa roat-liakt-«atar Caactac lartaar 

toe staraao aa* •iaaaaal of sa*at raal aa* H«jk-taaal 
te alalalao, sasraoat*. aa* iceavat for klafca-kaaria*. 

raetara for Lacatlaj. Baroaltarlas for M iaac t iaa 
lataraatlcaal (a r ia l k m lor Biak-Loaol •aUeactiaa 

far lotoatlal kadararaaa* Maaaitorlas of ka*iaacti*a 
fee rotoatial Mararoaa* kajasitarlos of tailaactiaa 

for Loaa-Tora Storaa* of klakly ketiva •atlaactlaa 
starao* of Bit**** Uocka coataiaiaa. tadloactiaa 

fat aiafc-Laaal idako ckoaical rracssaiBa f laat Uremia 
aa tka (a la l ia * a«xard af mawa I t t U l of Baclaax 

tol a. Tka I?a Ceacaeala*. t h Usaaaal of tadloactia* 
ccatrol at tfc* stavo of Traaiaartiaa Soi l* laiioactiaa 
raaarafcla to kaoa riacaamt of Blak-loaal fca*la*cti*a 
Salt toaea for tka Star*** ce Mafoaal of laUaactia* 

Baariao kcclxoaa foe kisBcsel of U * a i * kosiaaetla* 
of coolofie Maaoaal of Coaaacdal taUaactlao 

ta tko rc*fcl*s of caoloalcal Storaoa af Paeloar 
taataea Otlafcaaa for aadararaml Staraf* of fcatiaactia* 

ar l t r l f icat lca of l ick Soiiaa-klaaiaaa 
Prototype sitaa of tafoeitorios foe tadloactia* 

•MBk 
fartiaoat to tk* Horatio* cf fcaUaaaclMaa la croaad 

•Saecfcaalatey of croaa* 
la Tactical (orakeloa BB* te la* laaasiaa late Troak 
la Tartical karakeloa aa* Irtea laaasiaa lato rroafc 
ia tactical aerckoloa aa* kria* taaaslaa lato rraak 

1. aaearical Siaalatioa cf ariaa laaaaloa of m s k 
U.S. ttooic taarey Coaalasioa, te**io*y aa« eroaad-
aaita (taalaatioa of laotoaa aiaratiaa-laa* karlal 

•laalaatioa ot Xeotoaa •lgratlea-laa* la r ia l 
•taalaatioa of laotopo •iaratioa-laad Racial 

lakaaier of ka*ioactl*a loaa in Vasatarata* Solla aftar 
t l iaa t ic too*! for sulcata tack-Craaad 

laolatioa ia (oclealc roentioaa. ralaao }1. croaad 
•ta I M >a rraetlcakla* Caida* - rakrieatioa of Liafct-

•loatcoa aa* Caaaa-kay soacoaa ia tiffct 
•Tka Utacaatiaaa for kaaaalaa peat-tlakt* 

of koa-faol koartaa fcardaar* taaaltiaa free llgfct 
t«*a at Saa* •Italaattoa of tko Coaaafaaaeaa of Uakt 
recaatloaa* *U«kt-

•saarcaa of kadloactiaa Baata fraa U«kt -
• i fk loaal Baata caalitac ss-9 n i l * u U i aad 

(eaa liakly tadioactifa olaaa klacta aitiad kolao tka 
*kat*raiaatiaa of Tracaaraaiea ia laalraaaaatal 

•aaaaal of Caaiaa aad steaatiaa froa raol Storaaa koala 
•iaratioa ia koek aad rccoaa ladla, raaatratad k j 

tka Idako ckaaieal rrocaaaiat flaat raol Storaoa kaala 
•rcaadatlcaal rracaaaiaitaa ard rnet ieo far Mia* vaar 

laaetlaitT cf Staalatat aocUac fast* rocoa aad 
cf tka laaaadc kaaifor Syataa kaloa tka Soaa of frosk 

ttfet foe tkoic laeloitatioa far • l t laata (Tka 
of Satlaoat aad Caataataaat naaaaort U Sarfaco 

•atactica la ccratal l la* icel Saiaa •Itraaeaie Sfcaat 
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1 , G.J . BcCutkT | M . ) , a t a l . , 
ptocaaaiaas of a Syaposisa. Bostoa, 
B i , loTaabsr 28-Bacasbar 1 , 1S78. 
tiaaaa Praaa, Baa Tork , I f , (pp. 
U « - 1 » ) , i «3 pp. 2 » * 

S d o a t l f l c l a a l a tor l a c l a a r l a s t s 
laaaaaaaat , Sciaaca OadarlTlaa 
Saf ioact laa l a a t a lasaaaaaat , To l . 
1 , e . J . BcCatthy ( M . ) , a t a l . , 
r rocoaaiaa* of a Syapoalaa, Bostoa, 
I t , lomacsr 2s-Docsabac 1 , 1978. 
r lanaa f r a s a . Baa Tork, I T , (pp. 
157-1«0). S«3 pp. 12* 

S c i a a t i f i c l a a i a for aaclaar l a s t s 
Saaaaaaaat, Sciaaca BadarlTiaa 
l aa ioac t i aa l as ta lasaaaaaat . f o l . 
1 , e . J . leCactkT I B a . l . a t a l . , 
rrocaaSlaas of a Sraposlaa, los toa . 
I t . lOTaabat 28-Dacaabat 1 , 1478. 
Flaaaa Trass, Baa f o r k , I T , (pp. 
1S1-1S8). S<3 pp. 591 

S c i a a t l f i c l a a l s (or l ac laar l aa ta 
laaaaaaaat , Sciaaca VaSaclTiap 
l a S l o a c t l t s l as ta l asa faaaa t , To l . 
1 , a . J . icCai tky ( 1 4 . ) , a t a l . , 
Procawdlao* of a Sraposiaa, Bostoa, 
I t , lotaabst 28-0ocasb*r 1 , 1978. 
• laaaa Ptaaa, Ba> TorX, I T , (pp. 
1S9-1S0), S63 pp. M S 

S c i a a t i f i c »«»ls f a r l a c l a a r l a a t a 
laaapaaaat, Sciaaca BaAarlpiap 
lad loac t las las ts •aaa«aaaat , To l . 
I . O .J . IcCartar ( « 4 . ) , a t a l . , 
ProcsaSlaas ef a S y a p o a i n , Boatoa, 
I I , lotaabsr 21-Dacssbat 1 , H ' l . 
I l aaaa P r a i a , Baa Tork, I I , (pp. 
1 S I - K 9 ) , S43 pp. «1» 

S e t a a t i t l c Basts f a r Bsr lasr Basta 
Baaasasaat. Beiaaes S a a a r l j l M 
Bat iaaet laa Basks Basiaasaat . p s l . 
1 . B .J . Bccartky ( M . | . a t a l . . 
I rocaa i i aas a t a SyaoosiBB. Bast as. 
a t . BsrsBsar 2B-Bacsssar 1 . 1B7B. 
Plsaaa Brass. Baa t a c k . B l . (pp. 
1*1-193) . M 3 pp . M 9 

S d a a t l f l c Basis ( o r Baclaar 
aaaaaaasat, Sciaaca v a s a r l y i a f 
BaUoaet iaa Basts Baaapaasat. To l . 
1 , s - j . ae tar thy ( ( « . ) . a t a l . . 
Procaailssa at a Syspoalaa. Boatoa, 
Bt . BoTSBbar 2B Bacaabar 1 , 1 * 7 1 . 
Plaaaa Prass, Baa l o c k , B t , (pp. 
1 *5 -2 *» ) . S«3 p p . * t » 

S c i a a U f i c Basis tor Baclsar Basts 
Baaaaaaaat. Sciaaca l a a a r l y i a B 
BaUsact iaa Basts BsaassBsst, t o l . 
1 , e . J . l a c a r t k y ( * * . ) , a t s i . . 
rrocasaiaaa of a Syapoalaa. Boatoa, 
I t , Bsassksr 28-Bacssbar 1 , 1 * 7 1 . 
Plsaaa Praas, Baa t a c k . Bf . (pp. 
281-2051. 5*3 pp . 5*7 

S c i a a t i f i c Basis fo r l a c l a a r Basts 
Baaaaaasat, Sciaaea B a a a t l t i a * 
Baaisactiaa Basts Baasaassst, T a l . 
1 . B .J . i c c i r t k y ( 1 4 . ) . a t a l . , 
Tioc*a41aaa of a Syapssias, Boatoa, 
Bt , BOTaabar 2B-Bacasbsr 1 , 197 * . 
t laaaa Prass, Bsa t o r k . I t , (pp. 
241-210) , 583 p p . 02 * 

S c i a a t i f i c Basis for Baclaar Basta 
Baaaoasaat, Sciaaca Basarly iag 
Bai'.oactiaa l a s t s *aaaaaasat, T o l . 
1 , e . J . Bccartky ( I d . ) , a t a l . . 
Procoa41aaa of a Syapoaiaa, Boatoa, 
I t , loTsabar 2S-Bacaabar 1 , 1 *7* . 
Plaaaa praaa, l aa Tork, I T , (pp. 
21 -29 ) , 563 pp. S11 

S c i a a t i f i c Basis for l ac laar l a a t a 
Baaaaaaaat, Sciaaca 0 a 4 a r l y i a * 
lad ioact iaa l a a t * laaasaaont, T o l . 
1 , e . J . Bccartky ( I d . ) , a t s i . . 
Procaodiaaa of a SyapoaiiB, Boatoa, 
S», Boisabar 2*-B*caabar 1 , 1978, 
Blaaaa Praaa, l a a Tork, I T . (pp. 
211-217) . 563 pp. 122 

S c i a a t i f i c l aa ia (or l ac laar l a a t a 
Buapaaaat , Sciaaea Oadarlyiaa 
las ioact laa l a s t s ftaaaaaaaat, T o l . 
1 , S . J . i cOt t tky ( 1 4 . ) , a t a l . , 
Procaaftiiiaa of a STapoaiaa, Boatoa, 
• 1 , loaaafcar 28-Baeaabac 1 , 197* . 
Tlaaaa praas, l a s Tork, I T , (pp. 
219-223), 5«3 pp. 113 

S c i a a t i f i c l aa ia (o t l a c l a a r l a a t * 
•aaaeaaaat, sdaaca OaSarlyiaa 
laSioact laa l a a t * laaaoaaaat , T o l . 
i , e . J . i ccar thy ( 1 4 . ) , a t a l . , 
Precaadlnoa of a Syapoalaa, Boatoa, 
• I , l o taa ta r 2 l -B*c*ab* t 1 , 1978. 
Plaaaa praas, l a * Tork, I T , (pp. 
227-229), 5*3 pp. 134 

S c l a a t l t i c M i l * (or l a c l a a r l a a t * 
•ssaaaaaat, Sciaaca Baoarlytag 
lad ioac t i *a l a a t a Maaoaaaat , T o l . 
1 , O.J. ScCir 'hy ( 1 4 . ) , a t a l . , 
Ptocosdlaos of a srapoalaa, Bostoa, 
Bt, lotaabsr 28-Dacaabar 1 , 1978. 
• laaaa Prasa, l a * Tork, I T , (pp. 
231 -23* ) , 5*3 pp. 105 



ranxcttioi m c i m m a m 
m 

Scleatltlc Mate for Baclear last* 
Saaafaaaat. Sciaac* « a * w \ i l a ; 
lal leacUre last* aaa*«*a*at, vol. 
1 . S.J. BcCaxtky f M . | . ot • ! . . 
H«c***lae* ef a syaaaalaa. Bcstoa. 
I t . Bwraabex 2*wa*jcosb*t t . m a . 
rieaea Frogs, laa York. I t . (pp. 
237-2081. 5*3 pp. * M 

SclsatlCic Basis foe Bacloec Baste 
•aaeeaooat, Sctoses * * « * r l r i * l 
teUsactiv* aaat* •aaaoaaaat. Vol. 
1 . C.J. accettb* rc«. | . at a l . . 
Frocsssaaes ot a Sfaaoaiaa. Icstee. 
• i . Beaeaber 2*-»*c*sber 1 . i n t . 
Fleas* Frees. Be* feck. IT . |rp. 
l « * - » 5 » . S«3 fa . 78 

Sciaatific Basis fot Baclssr last* 
lasacsaoat. Sciaaoa BMerltiaa. 
laaiaactia* aaata a*aee*a*at, vol. 
I . C.J. •ccartkf ( M . | . at a l . . 
FrocoeUass ef a Saaaoaiaa. Best**, 
l a . Beaoabsx 28-.:<c*B**r 1 . i t ' s . 
Fiesta Fress, Be* to t * , at . lap. 
257-2611. 5*3 pp. 21* 

S c l n - i U e laala foe aacleex last* 
laaaaaBoat, Sctaaco Baasrlriac. 
taMoacllve laata aaaa**a**t, vol. 
I , C.J. BcCaxtbr ( M . l , ot a l . . 
ttoceoSJaes of a Stspools*. Bests*, 
I I , lo*e*b*r 28-Deceaber 1, 1S78. 
Ilaaaa Freae, laa tack. I t . |rp. 
2C1-2**). 5*3 pp. IT 

Sciaatlflc Mala fot laclaar laata 
leaaoaseat, Sciaac* laaerlyies 
laaiametiaa laata aaaasoaeat. vol . 
1 , e . j . acCartar |M.K. at a l . . 
Froceealass of a Sraaoalaa. Bcetse, 
• I . Boveater 28-lecaBber 1 . W I . 
?laaaa rreaa, a** tex t . I t . i jp . 
2t;-270), 563 pp. 10 

Sciaatific laala for laclaar lasta 
laaaoaaeat, Sclaace "aaerlriag 
••Woactlve lasta aaaeeeaeat, lo t . 
I , S.J. Bccartkr ( to . ) , at a l . . 
rioc**aiaa* tt a Sriaoaiaa, Icatan, 
I I , leaoaber 28-»sc*BBar 1 , 1578. 
Plana rtaaa, Boa tork, i t , (rp. 
271-2811, 5*3 pp. 132 

Sciaatific Mala fat laclaar lasta 
laaatjaaat, scieace Ia4*r l r i *1 
laoloactive laata laaaeossat, vol. 
I . S.J. Bccattaf (!«.>, at a l . , 
rroceeolags ef a Syapeslsa, Bcatoa, 
I I , loassbsr 2B-Deceebor 1, W B . 
Ilaaaa rross, Bai tork, i t , {ft. 
2I3-2*7|. 5*3 pp. 192 

Sciaatific lasls for laeloar lasta 
laaaoaaeat, Klaaca Oaiarltias 
tiJloactive usta aaaaiesost, ?ol. 
I , S.J. BcCertbr (14. | , ot a l . , 
ricceaalaas ef a Stapesles, Icetoe, 
I I , loiaaaot 2«-aacoab*t 1 , 1T>8. 
Ilaaaa rross. Baa fork, i t , (rp. 
2M-2MI , S«3 pp. H I 

Sciaatlils Baals tor laclaar Baste 
Meoeessst, Scleaee f i a e r l r i M 
laiiaaetlve taste lajaaoaaat, Tel. 
I , «.J. BeCertkr (•«•>. ot a l . . 
tioceejiess ef a trspeaiee, •estoa, 
I I , Beoeaber 28-Seeesaer 1, I f T I . 
tleaaa Ireee, Boa fork, i t , ( » . 
3 1 V I I H , 561 » . 80 

S d n U t t c Basis foe Bacloar • • • to 
B**a«*e**t, scleac* •MeclrlBf 
taaloactlao Bast* Bae*f*oeat, Vol. 
1 . C.J. acCartby CNUI. * * a l . . 
Ftocosaleos of •• Syapoeias. laotoa. 
n . Booeaber 28-g*ce«b*r 1 . i r»8. 
rlaaaa txoss. Wn lock. a t . (pp. 
31-351, 5«3 pp. 658 

Sciaatific Basis foe Bacloar Baste 
•aaaooaaat, Scioaco S***xi)l*a 
BaUo*cti«a> Baste Baaaoaoaat. »ol. 
I , C.J. wccartVj |S4->. * t a l . . 
rrocaoaias* of a Sysfoeiaa, Bostoa, 
I I , aooeaber 2*-lace«ber 1 , ^r^*. 
rlaaea rtosa. Baa tork, I T . (pp. 
313-3211, 3«3 pp. ft 

sdeat l f l c Basis tor Bacloar last* 
laaaoaaaat. Sciaac* VMarltias 
laeioactiaa Bast* SaBaaoawat, Vol. 
1 , C.J. acCartkt ( t o . ) , ot a l . , 
Irocaoaiaos of a StssesiaB. Bostoe. 
W, aoaoahot 2«-ft*c**.**t 1 , VTto. 
rlaaaa rross. Boa Tork, a t , (pp. 
323-32*1, M l pp. 10 

Sciaatltic Basis for lacloar Baste 
BaaageBaat, Scioaca •aaerlYlaa 
ladioactiao lasts Iaaa**a*at. Tol. 
I . e . j . accartky ( M , | , ot a l . . 
rroceealaes of a STapoaiaa, lostoa, 
I I , Boaeakoc 2*-Bacoobar 1 , 1178. 
rlaaaa rmss, B*e teark, a t , (pp. 
J2*-3«01. 5«3 pp. 5* 

Sciaatlfic Basis for laclaar last* 
•aaeeoaeet. Sciaac* 9aa*r l f i» j 
ladioacttao Vast* Saaaaaaoat, vol . 
1 , e . j . BeCartkr ( M . I , ot a l . , • 
rroceoaiaas of • Staposlas. Bost'^e, 
• 1 , loaeabor 2*-D*c*ob*i 1 , 197*. 
rleiaB tress, *a* tork, a t , (pp. 
311-3111, 5«3 pp. 155 

scieatific Basis for Baclaar last* 
•aaaoaaeat, Scioaea VBdarlyiag 
laalooctlao last* lasaaeaoat. Vol. 
I, e.J. Iccartkf (M.I, at a l . , 
rroce*a:l*a* <.: « Sjapaslas, lostoa, 
I I , Boteabor 2B-D*c*sB*r 1 , l*7B. 
rl**aa rress, la * fork, I T , (pp. 
3»5-3»7|, 563 pp. 1S7 

Scieatific Basis for Bacloor lasts 
aaaaooseat, Sciaaoa Vaaerltiaa 
•atloactlfo last* BaaaaoaoBt, vol. 
I , e . j . iccartky ( M . ) , ot a l . , 
rrocoooiajs of a Sjaposias, lostoa, 
I I , Bovoabor 2*-B*c*abor 1 . m a . 
rleaaa rrass, B*a Tork. I t , (pp. 
3M-15I) , 5*3 pp. I I 

Sciaatific Baals far laclaat last* 
laaaooavat, Scioac* r>*««ljl»a 
Isdioactia* Mat* laaaoaaaat, vol. 
1 , S.J. Iccartkt ( M . l , * t * 1 . , 
rrocooolais of a Jrapoaiaa, Bostos, 
• I , lovoabor 2*-Deceabsr 1 , 1*7*. 
rleeas rress, roe fork. I f , (pp. 
355-311), S«3 pp. 231 

Sciaatific Basis for Ssclesr Bests 
aausssoat, sciase* isasclriaa 
llaloactivo last* lusaoaoBt, Vol. 
I , S.J. ecCartiT («*.». at a l . , 
rroceollaes of a Sreposite, laatoa, 
I I , loveaber 2*-D*c**b*r 1 , 1»7I. 
rleaas rress, as* tork. I f , (pp. 
3*7-JT»> , M3 pp. 2»B 

Sciostlfic Basis tat lacloar last* 
naaaaoaat. ScloBco aaeorlvia*. 
laUoactlaa Basta •agseaasst. Vol. 
i . C.J. accoEtbr ru.1. *t al . , 
Kacaadlaa* of a Srmaoalaa. * * * * « * . 
U . Bovoator 2a-Bac*sb*r 1. 1*71. 
rlaaaa rrass. Boa lock. a t . (pp. 
37-*2|. 5(3 pp. SOS 
scdoatlflc Basis for Bacloar Bast* 
•aaatoasat. Scloace aaoarltiao 
Bslioactlaa Be*te laa*e*a*at. vol. 
I , C.J. accartar 1M.» . ot a l . . 
rroceoaiats of a SrapoeiBB. loatoa, 
I I , Bovoatar 2S-B*c*ab*r 1 . 1*7S. 
ri**aa rraaa. Boa Tork. a t . (pp. 
3'»»-3a*l , 5*3 pp. 71 

Sciaatific Basis for Bacloar Vast* 
aauiasost. sclaac* aatatlplBo, 
laaloactla* aasta aaaaoaaoat, vol. 
1 , S.J. BcCartkt ( M . | . * t s i . . 
rrocooSisos of a Syapoataa, Bostoa, 
U , Boaostax 2e-Bac*Bb*r 1 , i »7 l . 
Plsaaa rrass. Boa Tort, a t , (pp. 
3*5-3*«l, 563 pp. 2*9 

Sdeat i f ic Basis for Beclear lasts 
Baaaoaawst. Scl^aco BaoarlTiae 
IsUoactiv* aasta RaaaoaaMt, Vol. 
1 , S.J. acCartaf (M.» . a t a l . . 
rroceeaiaaa of a SyaposioB, Bostoa, 
• 1 , BevoBtsr 2B-0ocosbec 1 , 1«7«. 
Naaaa FT ass, lea lark . I f . (pp. 
<03-«i«>, 5»i pp. i 

Scieatlfic Basis for lacloar lasts 
BaaaoosoBt, SCIOBCC Bsoarltisv 
laaioactlaa Basts Baaapaaeat, vol . 
I , S.J. BeCartkr ( M . l , at a l . . 
rrocooalaaa of a Srapoalaa. Boatoa, 
I I , BOvearer 2B-B*coab*r «, 1I7S. 
rlaaaa rraea. Boa fork, t f , (pp. 
*11-*15|. S«3 pp. 2B7 

sdaat i t ic Basis fot Bsclaar lasts 
aasaaaaoBt, sclaac* aaJ*r l r i * t 
laaioactlaa a.^te aaaaoaaeat. Vol. 
1 , e.J. acCartkr ( M . l , at a l . . 
Vroceealaes ot a staposlaa, lostoa, 
• 1 , loTosrer 2B-0ac«BB*r 1, 1«">l. 
rleaaa rraas. Boa fork, i t , (pp. 
«17-*1»>, 513 pp. 22* 

scieatific saaia for aacloar lasts 
awaeeaoat, scloseo Vaaerlrlsa 
losloactlae taste laaaoaaoat, f o l . 
I , S.J. BeCartkr ( M . | . at - 1 . . 
rreceoolaos of a Sreposias, lostoa, 
I I , loaoater 21-Bocesbor 1 , 1I7S. 
Vleata traaa. Bo* toxk. I t , (pp. 
• Tt-1221, 5C3 pp. M 
Scieatific lasl* for leclosr taste 
Baaageaeat, Sciesce Vaaerlr i i t 
•aaloacti** lasts laaaoaaast, vol. 
1 , S.J. acCartkr ( M . | , at a l . , 
rroceedlasa of a Srapoaiaa, loatoa, 
U , Bevearer 2B-8oeoBb*r 1 , 1*71. 
rlaaaa rrese, lee fork. I f . (pp. 
123-12*), 5*3 pp. 2*1 

Sc l * i t i f l c Basis for iscloar lasts 
ssiasosoat, Sciaac* laoarlr iat 
Bslioactlaa lasts laaaoaaeat. Vol. 
t , 9.3. acCartkr ( M . | , ot a l . , 
rreceealas* of a iraposlaa, aostos, 
Bl, lovosvor M-Boeesbsr 1 , 1*71. 
rietae rrese, to* fork. I t , (pp. 
•27-131), 5*3 pp. 270 



mucmiMa MscumM m n 
s»« 

Scientific Basts tot h d H t Teat* 
U M f M H t , 9 d u n BBderlylat 
cadieactlae M t e Bin m a eat. T«l . 
1 . * . * . BcCartky <t4.). «t e l . . 
m e « U i a j of • Syeposiea. Beaton. 
• 1 . BBBOBlOK 2V-BBCOBBBC 1 . I f * . 
Pleaea m n , BB« t o r t , BT. I f * . 
B3-Se) . 543 pp. 10* 

S c l e e t l f i c Basis t o t Bacleac Bast* 
iBMOBBBBt. SCiOBCB * B d e r l y l l < 
I a 4 i e a c t l v e Baste •snaasaeat. V o l . 
1 . C . J . SCCattky ( M . I . « t a l . , 
preceee'iaes of a SyepoeiaB. Bcstoe. 
• I , Boaaabor 2S-Decesber 1 . «"»• . 
Planes t r e s s , aaa Tack. I t . ( t o . 
* 35-1381. S3< pp. 35a 

S c l a a t t f i c Baals f o r Bacleac a u t o 
Baaeeeaeat, sciaaa* Badeclyiae 
Badieactlve Basta B e a M i i i a t , V o l . 
1 , C .J . accectky I M . ) . a t a l . , 
PceeeeaUaaa af a sysposlaa. Bastes. 
a t . Beeeaaer <S-Boc saber 1 . 1978. 
Planes Ptasa. Baa T o r t , I T . ( r p . 
• 3 9 - 1 * 2 ) . 5C3 pp. 257 

s c i e n t i f i c Basis fo r Baclear Baste 
^eaaeaaant, Sciaaco Baaexlyl ic 
Badioective l aa ta aaeaeeseat, v o l . 
1 . S .J . BcCertky ( N . I . a t a l . , 
Proceeaiaes ef a SraposiBa, Bcstoa, 
• I , Beveaber 28-Beceaber 1 . i n * . 
Plaaaa Praaa. faa Terk, ( T , | [p . 
»B»-»S2», 541 pp. «73 

S c l t a t i f i c BaaU fo r Baclear Baste 
asaaeeaeat, Seleses neder ly l ta 
Badioactlva Baata Basaeseeat, T o l . 
1 , S . J . Bccartay ( 1 4 . 1 , a t a l . , 
Troeeedtsas of a Syaposiaa, Bcatoa, 
• I , loveeter 2B-Decseber 1 , I T ' S . 
Pleaaa Praas, Baa Terk, ( I , ( rp . 
««3-15*» , 561 pp. 62 

S c i e e t i f i c Basis for Bacloar taste 
Basaeeaent, Science Ba4erlying 
*a4 icec t l>e Baata Sasaaeaeat, T o l . 
1 , S .J . Becartkr d a . ) , at a l . . 
Ttocee4ines cf a Syeposic*. Scatoa, 
B l , Boveafcer 2«-Decesber 1 , ! V i . 
Plaaaa Praaa, Baa Terk, B T , ( rp . 
141-166) , «63 pp. 462 

S c i e n t i f i c BaaU for Baelaar Basta 
Ise igeeent , Sciaaca ( M e r l y i n g 
l ad icec t i ve Baata Baaaaoaaat, T o l . 
1 , O.J. accartky ( T o . ) , a t a l . . 
Proceedings cf a Syapesiea, Beaton. 
B l , Bovasker 2B-Deceaber 1 , 1574. 
Plaaaa Praaa, Baa Tcrk, BT, ( ip . 
141-1701 . 543 pp. ««« 

s c l a a t i f l c Baals for Baclaar Baata 
l aaae ieea t . Sciaaca ".aderlyine. 
BaJloactlve Baste Basegeaeat, T o l . 
1 , C.J. tecartfcT 1*4 .1 , at a l . , 
•roceeaiaea cf a Syapoelae, Beaton, 
B l , Boveaber 28-0ec«eber 1 , 1f»8. 
f laaaa Praaa , tea Tcrk, BT, ( tp. 
111-178) . 563 pp. 154 

S c i e n t i f i c Baaia for Baelaar H a t * 
lasageaeat , teleseo a r t e r l y i a g 
l a d l o i c t i v e Baste Baaagofleat, T o l . 
1 , a . J . •eCartky ( M . ) , at a l . , 
rtoceedlags of a SyapMiae, Beaton, 
B l , Boaaskar 28-Deceebet 1 , 1*78. 
Blaaaa Press, Baa Terk, BT, ( tp . 
l T t - 1 8 5 ) , M l pp. H i 

S c i e n t i f i c Baals tec Beclaar Baste 
Bsaaeaaaat. scieace Ba«er lyU, j 
Bedieect iae Baste B B B S U B I B * , T « l . 
3 . C . J . BnCartay ( M . l . a t a l . . 
Pew sodlasa of a Syapeelaa. Baaiua, 
km, aoveakac M Baraaaat 1 . 997* . 
Planes Press, Baa Teak, BT. (pp. 
187-1941, 543 pp. «3T 

S c i e a t l t l c Baals fox Beclear Baate 
Baaeeeeeat, Science CBderlyiag 
a a U o a c t i v a Baste Baaaeeeeat, Te l . 
3 . C . J . BCCartky ( • * . ) . e t a l . . 
Proceedings ef a syapoaiaa, Boston. 
Bk, B o m b e r 29-Decenber 1 . 191s. 
t leaea. • t e a s . Baa l e e k . « 1 . ta>t> 
* • « - • « * ) , M 3 pp. «2T 

S c l e a t K L c Basis foe Badeax Baste 
Baaaeeeaat. Sciaaca Baaerlylae 
P a U o a c t i a a Baate Baaaaeaeat. T e l . 
1 , C . J . BCCartky ( M . ) , e t a l . . 
Procee4iaes af a Syaposiaa. Beetoa. 
M , Boaeaber JB-Baceaaar t , t»Ta. 
Plaaae Press. Baa T o r t . I T , Ipp-
•35>«*C) , S«3 pp. C21 

S d e a t i f i c Basis fo r Bacleac Caste 
Baaaveant . scieace Bater ly lBf 
t a a i o a c t i a e Baate laaaeesest . To l . 
1 , C . J . BcCttrtky ( M - 1 . e t a l . . 
Proceedlaes of a Syaposiea, Bostea, 
• I . Boaaabec 2a-Becaaber 1 . «">«. 
Pleaes Press, Baa f o r k , BT. (pp. 
W - W O I . 5«3 pp. 3 

S c l e a t l f l c Baals fo r Baclear Baste 
Baaaeaseat, Scieace Badarlyieo 
rad ioact ive Baate Baaaaeaeat, To l . 
1 , e . J . acCartky ( 2 4 . ) . e t a l . , 
Proceedlaos of a Syaposiaa, Bostoa, 
B t , Boweaber 2»-Dacaabar 1 , W » . 
Pleaas Presa, Baa T o r t , BT, (pp. 
S01-511) , 563 pp. M 2 

S c l e a t i f l c Baals for Baclaar Baste 
RaBtoeeent, Sclaace Vaderlyiae 
Badloactiae Baste Raaaaeaaat, v o l . 
1 , C . J . BcCartky ( 1 4 . I , e t a l . . 
Procaadlaga of a Syapoaiaa, Bostoa, 
a l , Boaeaker 2«-Deceaker I , 1 5 ' » . 
Pleaaa Press, Baa Tork, BT, (pp. 
513-520) , 5*3 pp. * * • 

S c i a a t i f l c Basis for Taclaar Basta 
Raaaoaaeet, Science BalerlyiBg 
t a 4 i o a c t l * a Baste Baaaaeaaat, To l . 
1 , c . J . lecartky ( 1 4 . ) , e t a l . . 
Proceedings of a Syapoalaa, Bostoa, 
H I , Boaeabar 2*-Decaabar 1 , 1*?a. 
Plaaaa Trass, *— Tork, B l , (pp. 
521 -531 ) , S*3 pp. 5«<* 

S c i e a t l f l c BaaU for Baclaar Baste 
aaa i feaea t , scieaca >)a4arlyla« 
Ba4ioact l te Baate Baaaaeaaat, To l . 
1 . c . J . acCartky ( B 4 . I , e t a l . , 
Troceeaiaaa of a Syaposiaa, aostoa, 
a t , Boaoaber 29-D«caaker i, 1*78. 
Planaa Praas, ^ « Tork , BT, (pp. 
533-53«) , 4«3 pp. ?»a 

S c i e n t i f i c Basis for Baclaar Baate 
Banaaaaeat, Science aa ler ly iBa 
Ba4ioact l fa Baata Raaaaeaeat, To l . 
1 , c . J . BcCartky ( t ' . l , a t a l . , 
Proceedls«a of a Syapaalaa, Soatoa, 
Bk, Boaeaber 2»-0eceabar 1 , 1*7a. 
Plenaa Press, Baa Tuck, BT, (pp. 
5»1 - te«3 , 5«3 pp. 114 

S d a a t l f l c aaais t o e Baclear Baste 
•aaaaeaaat . S C I S B C * aaaar ly iae 
• a U e a c t l a e Baste •aaaaaaaBt. B e l . 
1 , « . j . Bccartky ( « * . > , a t a l . . 
Preceeaiaan ef a SyBpeaiaa. Baataa. 
Ba. Boaeaker 2B-Beceaber 1 . 1»TB. 
Plaaaa t r a s s . Baa Teck. BT. (pp . 
Sse-SSBJ. S«3 PP- SIT 

S c l e a t l f l c Baals foe Baclear Baste 
Baaaeaaaat. Scieace *a«er ly ta« 
Baaleact laa Casta Seaaeeeeat, T o l . 
1 . c . J . accartky 4 M . | . a t a l . , 
Procaeiiaea of a Syaaaaisak Boatea, 
a s . Beeeatec 2» Bacaabat 1 . 19Ta. 
Plaaaa press . Baa Tack. BT. (pp. 
ST-CB). SC3 pp. I l l 

S c l e a t i f l c Basis f o r Baclear Baste 
Baaaoeaeet, Sclaace Baaar ly ia« 
Baalaactlaa Basta Baaaaeaeat, T o l . 
1 , C . J . BcCartky ( * * . ) , e t a l . . 
ProceeUaes of a SyajosiBB. Boston. 
BB, Boaaatsc 28-Becaabar 1 , 197* . 
Baaaaa Tcass. Ww Tack, BT. (pp. 
« 9 - a i | , 5(3 PP. C3S 

S c i e n t i f i c Baals foe Bacleer Baste 
Baaaaaaaat. Scteace Baaar ly iaa 
l ad ioac t laa Baate Baaaaaaaat, T o l . 
1 . S . J . accactky ( M - ) . e t a l . . 
Pcoceeaiaea of e Syapoaiae, Bostoa, 
a t , Boseater 2a-0aceabar 3 . 1»7B. 
Tlsaaa Press. Baa Te rk . BT. (pp. 
83-««>. 5«3 PP. 115 

S c i e n t i f i c Basis fo r Baclaar Baste 
Baaaeaaeat, scieaca Baaerlylag 
Badioactiaa Baate Baaaaeaaat, T o l . 
1 , r . . J . Rccactny ( < 4 . | , a t n l . , 
Froceeaiaea of a syapoaiaa, Bostoa, 
Bk. Boseeter 2»-0eceaber 1 , 197a. 
Pleaaa P r i a s . Baa Tork , ST, (pp. 
97 -107 ) , !%3 pp. 126 

Second B i a a a i a l t o p i c a l Baetlaa o» 
tea Oceaa, Baclaar Baercy aa4 Baa, 
Tarpon Spr ieas, P I , Bay 7 - 9 , 1975 

356 

S o i l Scieaca Society of kaerica 
Joaranl a ; : S V 5 6 248 

Soatkaastara Saoloqy 21(11:15-82 
027 

Soviet k tca lc taaroy 22(1>:a96-a98 
624 

Soviet a t r a i c taer^y 2 6 ( l | : * ( 9 - a 7 8 
«2» 

Soviet So i l science (9):936-»38 
227 

s»i-» a»« 
STX/WB/a33 97, 177, a03, »07, 

B50, 519, 323, 37k, 588, 607. 
608 , 418, 6«5, 651 

Stadias of Tteasereaic Baate 
Storage es ls r Cosdltioas Brpacte4 
i a tka Bai ts l a o l a t l o a P i l o t 
f r e j e c t ( l i r n , Js ly l-saptcaber 
30, 1978, (pp. 13-1SI 16 pp. 22« 

Stadias of Traasaraaic Baste 
Storage a Mar Condltiona «xpecte4 
in the B a n e i s o l a t i o n P i lo t 
Project ( B i r r ) , Ja ly '-Sapteabar 
30, 1978, (pp. 3 - 1 1 ) , 16 pp. «6 

Sebserfaee Olapoaal i a Oeoloaic 
Baslna - I Stacy o f teservoir 
S t r a t i , J . I . Ca l le r ( 8 4 . ) . l a a r i c a n 
lasoeia t iea of Petroleee 
eeoloa is ta , Ta laa , OH, (pp. 1 - 1 0 ) , 
253 pp. 399 



rmxcuriM u m i m w I M 
SBkaartaca Siapoaal U Caologic 
aaalaa - I S t a i r o f Boaa**air 
S t r a t a . * . i . t a i l o r ( M . J . a > t r l c a * 
taaacdatloo o f Potrolaaa 
caclagj la ts . Ta laa . OS. tP*> 1 V 2 V I . 
2 M p p . « W 

Satearfaca ciapoaal ta Soologic 
• a a i a a - a starty of Saoaraolr 
S t r a t a . J . S . Ca l ls * ( • ! . ) . l a a r l c a * 
k a a a d a t i o * o t Patcolasa 
eaa log is ts . Salsa. C I . (pp. 15«-
K i t . K J f f - M » 

saasacfac* Siapaaal l a Saologkc 
taatse - 1 S t * * * of Sasarvoir 
l t n n , J . s . Sal lay ( * • • » . l a a t i c a a 
U t o c i a t l a a o f p t t rotaaa 
t o o l a g l a t a . M M , OS, ;pp. 1«»-
ttsj, 251 pp . 39* 

saksarfaca Siapoaal l a Oaaiogic 
Saaias - a s t a l l » f Baaat ta i r 
s t r a t a . J . S . Sal lay ( M . ) . l aar lcaa 
l a a o d a t l o a o f P a t r o l * * * 
eac log la ta , Ta laa . CS, (pp. 1 (5 -
H S I . 253 pp. *«1 

Satsarfaca Blaposal i a 6aeloo.Se 
taa ias - 1 StaSy of U M m l t 
S t r a t a . 4 . 1 . S a i l * } (Ba .1 . taarlcs* 
I t a o c i a t l o a o f f a t r o l a a * 
Saologiata , T e l a * . C t . (pp. \H-
2 J 1 I . 253 pp . «*3 

S i taa t taca Bispoaal i t Ooologic 
l aa ias - 1 start y a t taascto l r 
S t t a t a . a.u « a i l * y ( M . t . t aac ica* 
•saocia t lea o f Pattolaaa 
Caalogiata, Ta laa , OK. (pp. 2 1 - 3 1 ) , 
253 pp. 3*1 

Satsarfaca Dlapeaal l a eaologic 
Baaias - 1 SteSy of Sasaraoir 
S t t a t a , J . I . SaUay ( H . | . taar icaa 
t M o e i a t i o a o f Pattolaaa 
aac log ia te , Ta laa , OS. (pp. 43 -921 , 
25J pp. «2* 

Sataarfaca Bisposal i a eaolof1c 
• a t l a s - I Staay at Sssacaoic 
S t t a t a , J . I . Sai lor ( H . | . l aar icaa 
laaoeiat iaa o f Pattolaaa 
Sacloglsts , To lsa , cs , (pp. 93-
1211. 253 pp. aoi 

Siaaacy Ptograaa Socort SSI-0002 

aao f ao* 

T « c k * i c * l aaaocatdaa Saoort SSI-
SOW 5»1 

tacka ica l Baaecaadaa tapot t i n -
90*3 5*0 

T H - 7 9 1 379 

T I t -28901-1 211 

T l t -7517 ( f l i t I I ) *C9 , * 1 7 , «»2, 
«78, * * • 

Til-7550 1*3, «»J 

Tl t -7813 t * t 

TU-7»28 U* 

1 K - ' « M 5«, 57 2 , 57 * , «06, «3», 
I t * , «77 

Tt tasaet loaa of tka lasr icaa 
• t c t a a t SoclotT 1T-.J2* l i t 

377 

Traaaact iaas of t k * l a a r l c a * 
Badaax Sacioty r«*a*7 I t s 

T r a a a a c t i o u of t k a taar lcaa 
Saclaar Sociaty 1 S t T 9 * - m «»« 

Treaaact ioos o f t k a taacicaa 
Baclaar Society i S : 2 t * - 2 M 70S 

t taaaac t loas of t k a i t e r i e s * 
Sacleer Sociat f 20:S*2-«C« * M 

Tcaaaactioas o f t ka kearicaa 
lac laac Society 29:a»VCS2 «C3 

TraaaectioBs o t t k a taar lcaa 
Bsclea ' society 2«:SS5-«S« 2*7 

Traaeact loes of tao laa t icaa 
Saslaar Sociatp 2 C : » 7 - 2 « s 127 

Tcaaaactloaa of t k a Saacicaa 
Saclaax Socloty 2 t :2S7 230 

StaaaactLoas o t t k a laacicaa 
Saelaac Sociot f 2«:297-2SS 30* 

Traaaactloaa of t k a l aa t i caa 
lac laax Society 2S:3<* I S * 

T r a a a c t l o a a o t t k * kaatlcaa 
Saclaac Sociaty 2«t * 7 1 5 0 * 

Txaaaactioas o f t k a taar lcaa 
Baclaat socioty 2S:S1-S2 53S 

Tsaaaactloas of t k * laacicaa 
Saelaac Socisty 2S:S2-«3 5 2 * 

Tcaaaaetioas o f t k a laa t icaa 
Saelaac Sociaty 2S:S3-St 3»9 

Ttaasacaai ta SacliSaa i t t k a 
Ca* ica*aaat , ProcaaUaga of a 
Syapoaiaa, Sam r raac lacs , C I , 
SOToabac 17 -21 , 1975 2*0 

Tcoataaat aaS Stocag* of Bigfc-laval 
S a S l o i c t l * * saataa, . ProeaadlBes of 
a Coafocoaca, T iaaaa, l a a t t i a , 
Octokac 8 - 1 2 , 19«2. ta taxaa t loaa l 
I t o a l c Taargy laaacy, Tiaaaa, (pp. 
3S1-39«| 10S 

Tcaataaat aad stocaoa of S igk - laTa l 
rad ioae t laa sastas, Pcooaaliaga o f 
a Syapoaiaa, t i a a a a , U a t c l a , 
Octokac 8 -12 , 19*2. l a t a t a a t i o a a l 
ktoaic S*acsy loaaey, t i a a a a , (pp. 
153-17SI 159 

Traa taaa t , Coad i t loa ia j aao s torag* 
of Sol id l lpka- taac iaa . laa to aaS 
ClaAolsg s a l l a , pcocooSias* of a 
Saalaac, Pac ls , fcaaea, Docaabac 5 , 
197"», (11 pp.) «19 . 

T l tS -10«* 176 

TSSS-1172 l»7 

T t t t - 1250 (Tolaaa 2) 1««, 583, 
S92, C93 

TSf f -12*5 ! • « 

TSSS-1277 650 

Tt f t -12S« MS 

• •a o • • • 

s . s . nr» sackgrotad lapot t 526 

0 .5 . eoologiea l snrfay Ciccalac 77« 
)»2 

S . s . Sao lca lca l Saraay Praco—losal 
tapac %W« 3CS 

S.S. Sao lcg ica l s * c * * j Ptofaaoloaal 
Par*>c 7 t J - » 377 

S.S. Cao lag i r r ' •acyoy PcaCaasioaal 
fasac 7 i 7 1*9 

•CBL-5M5*-TS ««7 

acSl -5171- as * 

SCSI-52*7t f a c t 2 1«3 

SCSL-52199 S* 

SCS1.-5230* * 9 

SCSI -52M* * • 

SCSI-SOS*1 2*9 

SCSI.-S*t5t 505 

SaSaraxoaad Sast*>- Sasaaaaaat aad 
l a t i c a a a a a t a l l a p l i e a t l o a a . I . * . 
cook ( H . | . Pcocoadlaaa of a 
Syaaoaiaa, Soaatoa, TX. •acaakac a-
S. 1 *71 . taoclcaa l a a o c l a t i o * of 
Patcoloaa Oaologiatr., Ta laa , OS, 
(pp. 2 *0 - 286) 632 

v'oSacgcoaat Saata Saaagaaaat aad 
t a r i r o a a a a t a l Xa^ l iea t ioaa , T . S . 
Cook ( I d . ) , Ptocoaaiaga of a 
Syapoaiaa, Soaatoa, S I , Saeoabac 6-
9 , 1971, laacicaa lasociat ioa of 
Patcolaaa eao log ls ts , Ta laa , o t , 
(pp. 3 * t - 3 S « ) , *12 pp. 355 

saa o f laacgaaic Sxekaaga l a t a c i a l s 
foe SaAloaet i ta saata Tcaataaat, 0. 
s . Jaaiaoa. a t a l ( I d a . ) , 
frocaodiaca of a sockiag Saatiag, 
Sasklagtoa, BC, lagaat 1 3 - 1 * , 19*2. 
S.S. I t o a i e Baacgr Coaaiaaloa 
Dia ia loa cf Tackaical l a fecaa t loa , 
Sasklagtoa, BC, (pp. * 7 - 7 « ) , 23* 
pp. ( T » - 1 t * » ) ( 1 . * 

Saa of laocgaaic Bcekaaga Sataciala 
foe Sas ioact i ta aaa t * Tcaataaat, % 
s . Jaaiaoa, a t « 1 . ( I d a . ) , 
•cocaaAlags of a Sorkiag Baotlag, 
Saahiagtoa, BC, Mgast 1 3 - U , 1962. 
U.S. t t o a i c t * * t g r Coaaiaciuo, 
DiTls loa cf t a c k a l c a l l a f o c a a t i o * , 
Baaklagtoa, BC 53 

Baa of laocgaaie leckaaga a a t a t i a l a 
foe S a a i o a r t l * * l a a t * Traataaat , 0 . 
K. Jaaiaoa, at a l . ( H a , ) , 
Pcoeoadlags of a Sacklag Baatlag, 
Saskiagtoa, ftC, tagaat 1 3 - 1 * , 1*62. 
0 .5 . I t o a i e Saacgy toaaiaaloa, 
B i a i s i o * cf Taekalcul l a focaa t ioa , 
Saskiagtoa, BC, (»p. 115-150) , 23* 
pp. m o - 7 * » » ) 572 

Ssa of l ac tgaa ie Sxeaaago l a t a c i a l a 
for tad ioac t i . * * taa ta Troataaat , B. 
« . Jaaisoa, a t a l . ( M a . ) , 
rxecoadiaga of a aorklag aaat tag, 
task lag taa , BC, tagaat 1 3 - 1 * , 19*2. 
S.s. i t o a l e taargy Coaaisaton, 
O U l a l o a sf Tackaica l l a focaa t loa , 
Baaklagtoa, BC, (pp. 13-2S), 23S 
pp. «77 

http://6aeloo.Se


PtftTCaTIOl CESCIIPRM nOtt 

Baa of taorqaaic b c k a a * * Hatacials 
( a t t a d l o a c t l a * l a s t * Traataaat , 0 . 
'.. Jaalsoa, a t a l . ( I t e . | , 
Ptocaadiaqs of a lo rk iaa BaatSaq, 
•askiaqtoa, DC. lapast 1 3 - I k , 14*2. 
7 .5 . k tea lc tsargy Cosaissios, 
B i t i s i o a of Tackaical l a t o n a t i O B , 
•ask iav toa , BC. (pp. 201-210) . 238 
pp. ( ! t f t -7«t«) BM 

• a * of Iaoraaaic Excbaaaa l a c t r i a l s 
roc Badioactitat Baata T raa taaa t , •>. 
I . Jaalsoa, a t « 1 . ( I d s . ) , 
Pcocasdla** of a sork i ia K t t U f t 
Baakiaotoa, BC. kBajst 1 3 - 1 * . 19*2. 
U.S. t t a a i c Isscay Coaaissioa. 
B i t i s i o a ot tccka ica l l a f o r a a t l o a , 
Baakiaatos, PC, (pp. 211-2221 , 23S 
pr . (TT.0 76«M S76 

B « of Xaoraaalc Exchaaj* Batar ia ls 
t a r Bad loac t i * * l a s t * T r a a t a a r t , t>. 
I . J u l s o a , o t a l . | U t . | . 
Piccoa4ia«* of a Borklaa • • a t * * * : , 
l aak laotsa , BC, laoast 13-16 , 19*2. 
l . S . a taa lc taoco) Coaaissioa, 
Dia is ioa o l l a c k a i c a l l a f o r a a t l o a , 
B*skla«toa. BC, (pp. 1 3 - 1 1 * ) , 23* 
PP. rrro-7«««i ««» 
OSCS 0PB-T7-761 (11 

95SS-OPP-77-123 B31 

BSCS/ I ID / I I I -76 /0S6 267 

••• | *•* 
BISI-27S 331 

Baato aaaaoaaaat ' 7 6 , I . e . Post 
( 1 6 . ) , >cocaa<iaaa c l a Syspoaiaa, 

Tacsoa, IX Octofcar 3-6 , 1976, (pp. 
173-1871, 376 pp. 162 

Baato BaBaaaaaat "76, I . e . Port 
( 1 6 . ) , Procaaaiaoa ef a Syapoi lsa, 
TacaoB, I S , Octobat 3 -6 , 1*76, (pp. 
2 0 6 - 2 0 ) 1 , 370 pp. 220 

taata Baaaoaaaat '"">, I . e . Polt 
( I d . ) , Proeaadiass cf a Syapoi laa, 

Tacaoa, I t , Octobat 3 -6 , 1*76, (pp. 
303-3121. 370 pp. «2« 

laa ta (aaaaaaoat a id faa l C y c l * * 
• 7 1 , I . i t . poat and i . l . Backs ( Ida . 
I , Proeosdiaos ot a Syaposiaa, 
Taeaoa, i f , larch 5 -8 , 1978. 
kr i ioaa Board of l aaaa ta , (3 * pp.) 

261 

Baata BaaaoaaaBt aid r a a l C y c l * * 
• I I , t . a , foot a*6 I . I . lacks ( Ida . 
) , f toeaad i tg * of a Syaposlss, 
TacaoB, I I , l a tch 6 - 8 , 1*76. 
I r i s e s * Board of leseats 269 

Baita iaaaaoBaat aa< f a a i C y c l * * 
M l , » . « . f as t a»« I . l . fackB ( W c . 
t , Procaadiaa* of a I r a p o s l a t , 
TBcaoa, i z , larch 6 - 8 , 1*76. 
I t i i o a a Boatd of taaaata , (pp. M -
1S«), 661 pp. SOS 

fas ta laaaoaaaat a id f a a l Cre te * 
• I I , I . a . peat sad l . f . laeka ( f a * . 
) , ProcosliBB* of a lyaposlaa , 
Tacaoa, I t , larek 6 - 6 , 1*78. 
• t l f o a a Boatd of l aaea ta , (pp. 236-
3911, 161 pp. 161 

3->* 

Baato Baaaoasaat aad r a a l Cyclas 
• 7 1 , • • « . Post aa< B.B. Backs (Baa. 
I , Procaadiafa o f a Syaaosiaa, 
Tacaoa, kx, •arch 6 - 8 , 1378. 
t r i zoaa Board or •aoasts , (pp. 38 -
* » ) . 661 pp. 1*0 

l a s t * laaaaaaaat aad r a a l Cyclas 
• i » . B.i*. l o s t aad I . I . lacks l a t a . 
I , Procaadiags o f a Sraposiaa, 
Tacsoa. I X , BarcB 6 - 8 , 1478. 
I r i x o a a Board of Bafaata, (pp. W -
5 3 ) . C61 pp. SIS 

Baata laaaaaaaat a a i r a a l Cyclas 
1476, B.C. Post aad S .B . Backs 
( E d a . l , Procardia** o t a Syapasxaa. 

Tacsoa, I X , Bare* 6 - 6 . 1*78. 
t r lxoaa Board, o t taaaa ts . fpp. 1*>B-
17B|, 661 pp. 277 

Bast* lock l a t a r a c t l o a s , 
?roc**diaa* of t k * l a t i o a a l Baata 
Tacalaa l storaoa r r o j r a a 
coafaroaca. Ba iaars l ty Park , P I , 
Ja la 6 -7 , 1*77. (pp. BS-«6 ) , 92 pp . 

B21 

sasta-Beck l a t a r a c t l o a s , 
•rocaadlaes of t k * l a t i o a a l Wast* 
Ta ra laa l stocapa Frooraa 
Coafaraaca, Oaiacrs l ty Park. 9 1 , 
JBly « - 7 , 1*77, (p . 7 3 ) , P2 pp. 8S 

l as ts - lock I a t a r a c t i o a s , 
Procsodiaas of t ko l a t l o a a l Bast* 
T a r a i s a l Storaaa rcoaxaa 
Coafaraaca, Vaiaors i tp Fa tk , P i , 
Jalp 6 -7 , 1J77, (pp. 2 3 - 2 * 1 . S2 pp. 

6 

Basto-lock l a t a r a c t l o B * , 
Procaodiaos of t k * l a t i o a a l Baata 
Tora iaa l Storaaa Proarss 
Coafaraaca, va laars l tp park , H , 
J « l j 6 - 7 , 1»77, (pp. 2 9 - 3 1 ) . »2 pp. 

31S 

lasta—loek l a t a r a c t l o a s , 
Ptocoadlaas of t h * l a t i o a a l Basts 
Tara laa l Storaoa Prooraa 
Coaforaaea, OBtasrsltp Park, H , 
JBlp 6 - 1 , 1977. (pp. J3-3 I ) , 92 pp. 

IB 

Basto-loek iBtaraet iOBS, 
Procaadiaoa of t k * l a t i o a a l l as ts 
T t r a i a a l storaoa rroarsa 
Co, i f *r*ae«, o a i T s r s i t r Park , t\, 
3*ll 6 - 7 , 1977, (pp. S9-B0) , 92 pp. 

32 

tas ts - l aek Xatsrse t ioas , 
Procaadiafa of t k * Bat ioaal lasts 
Taca laa l stocks* Pcogcsa 
Coafsrsaea, • a i f s r s l t p Park , P I , 
Jalp 6 - 7 , 1977, (pp. B1-B2) , 92 pp. 

»06 

U a t a - l o c k I a t a t a c t l o a a , 
Ptocaadlnya of t k * l a t l o a a l fas ts 
Ta ta lna l stocass Prograa 
Coafaraaca, OBiaBCsitr Park, n , 
J a l f 6 - 7 , 1977, (pp. « 3 - * « ) , 92 p p . 

36 

las ts - loek l a t a r a c t l o a s , 
Ptocs*dla«s of t k * l a t l o a a l l a s t * 
t a r a i a a l Storaa* prograa 
Coafaraaca, o s l s a r a l t r rack , P I , 
JalT 6 - 7 , 19T», (pp. 87-6 I ) 9 j n , 

•23 

las ta - lock l a t a t a c t i o f l * , 
Procaadlas* of t k * I t t i o a a l Wast* 
Tara laa l I toraoa Proaraa 
Coaf * r * *ca , 0 n l » * r a l t » P ick , P I , 
Jaly 6 - 7 , 1977, (pp. S 3 - 5 I ) . 42 pp . 

(asta-Bsck Ik tscact loas , 
I tocoot isas of tka BatLsaal Basta 
Tars iaa l s t a r * * * Prosras 
coafaraaca, t a l a v r s l t p park, Pk. 
Js lp 6 -7 . 19-.7. (pp. 5S-S6) , 92 pp. 

137 

sasta-rock la tarac t ioaa . 
Procaadlass of taa Bat ioaa l Bast* 
T a r a i a a l St.- T* Prooraa 
cot fa raaca , . a a r a i t y park. Pk. 
Js lp 6 - 7 . 1B77. (pp. S7-58) 92 pp. 

* B * 

Basta- lock I a ta rac t loaa , 
ProcasdUap of t k a l a t l o a a l f a s t * 
Ta ra iaa l storaaa Ptofraa 
coafaraaca, Ba iaara i t r park, Pk, 
OBlp * - 7 . 1477. (pp, « 3 - { * | . 92 pp. 

1*9 

Basta- lock la ta rac t ioaa , 
Procard ia* * of tka l a t i o a a l Bast* 
T a r a i a a l storao* Pcoaras 
Coafaraacc, BBiaarsitp pack, Pk, 
Jalp 6 - 7 , 1977, (pp. 6S-6T) , 92 pp. 

79 

l a s t s - l o c k la ta rac t ioaa , 
Procaodioas of t k * l a t l o a a l Basts 
Tara laa l s t a r a * * Pcoaraa 
Coafaraaca, m a a t a ' t y park, Pk, 
Ja la 6 -7 , 19T7, (pp. 6 9 - 7 1 ) , 92 pp. 

62 

• a s t a - l o c k l a ta rac t loas , 
r rocaadiao* of t k * l a t l o a a l l a s t * 
Tacaiaal storaa* Propras 
Coafsraaca, Baivarsltp Pack, Pk, 
J * l p 6 - 7 , 1977, (pp. 7S-76) , 92 pp. 

67 

Baato-lock ta tscsct ioas , 
Procaadlaos of t k * l a t i o o a l Bast* 
Tara lna l stotaa* Protraa 
ceafsraBca, l a i a a r s i t p park, Pk, 
JalT «-"'. " 7 7 , (pp. 7 T - 7 * j . 42 pp. 

98 

l a s t a - l o c k la ta rac t ioaa . 
Procaadiaa* of t k * l a t l o a a l l a s t s 
Tara lna l stor<«* Prooras 
Coafstaaca, ta lascs i tp Pack, P I , 
JS l r 6 -7 , 1977, (pp, 79 -60 ) , 92 pp. 

•a tsc laaoarcaa taaaarck 13(31:556-
S66 2*2 

•eckskop o* l i s k kaalpsis aad 
•^oloolc loda l l lBB, Pcocaadlaga of 
s lockskof , I sp rs , I t a l y , Ray 23-
29, 1477, (17 pp.) 3 )9 

l o c l d I s k l t k OcgaaliatloB 
P a b l l c a t l c s , Oaoaia, Sa i t io r l aad 

334 

* a * y * • * 

T-2161 76 

T / O l I - 7 528 

V W T - 9 313 

I / O l l / I I P - J / 1 312 

T / 0 » r / « 3 l - J 7 « / a 68 

T/9BX/S0I- I7BS/6 •»» 

I / 0 9 l / M I - a l 1 2 / 3 7 «20, 628, 4 6 1 , 
( 7 2 , 60S 

T/OII/IM-B25V2 370 



3T» 
M H i c t f i o f H s c i i m N i r o n 

T / O T T / S « » - « 2 ! V 3 rn 

T / e n / s n - « 3 ( V i *•» 

i s « n / s * » - « * * v i * r r 

i / t » v s n - « H / 3 « ( • 

t / a i t / s n - i m / « » u 

I /cn/M»>7M2t2 3*3 

t/Clt/S«»-7C/1*5«2 M I 

! / » V S n - 7 | / M $ H M l 

T / c n / s n - T c / w s n »•»• 

t / c i v s n - n / i < 5 3 i « M 

T / c n / s n - K / r m o »so 
I/OTI/sm-7«/59»39 353, »12» *32, 

«3t 

T /en /sn- r? / i«2 is c, i« . 32. 3*, 
97, 79, »2, « » r?, M , w , 137, 
1*», 315. «M, «2V «23, MS. M« 

T/CII/Sm-77/1CS3S/3 • « 

T/«I /S»t-77/M537 273. 27», 275, 
SM, « 0 , M2. *7C 

Y/Clt/SW-77/«250S M3 

T/C1I/T*-1» »27 

T/CIX/TI-20 373 

t/CIT/TI-3«-2J 2M 

T/CII/TI-3C/1 5S2 

T^C«I/T«-3«/ie 5«7 

i /e<i/ra-3«/i2 5M 

T / C f l / n - l f / l t S»» 

I /CI I /TI -3«/1f 550 

T/CII/TI-3C/1C SM 

T/C»I/T»-3«/H 75 

I /CtI /M-J«/30 2* 

T/CII/T4-3</21 237 

T/CII/Ti-3C/3 3tS 

T/Ct I /T I -3* / * 3«» 
I/Ctt/T»-3«/« 21 

1/CtX/t l -JV* 22 
T/CII/TR-3C/7 23 

T/e«/TS-3«/» 5*5 
f / C I I / n - M 121 

T/CtI/?»-M 1W, «57, «SI, 5!3, 
!5«, 555, S9f, 557, 5 M , 55f 

T/CtI / t i -»7 3t» 

T/etI/TH-52 !2« 


