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ABSTRACT 

This annotated bibliography of 447 references represents the second 
in a series to be published by the Ecological Sciences Information Center 
(ESIC) containing scientific, technical, economic, and regulatory infor­
mation relevant to low-level radioactive waste technology. The biblio­
graphy focuses on environmental transport, disposal site, and waste 
treatment studies. The publication covers both domestic and foreign 
literature for the period 1952 to 1979. Major chapters selected are 
Chemical and Physical Aspects; Container Design and Performance; Disposal 
Site; EavironmcaLal Transport; General Studies and Reviews; Geology, 
Hydrology and Site Resources; Regulatory and Economic Aspects; Transporta­
tion Technology; Waste Production; and Waste Treatment. Specialized data 
fields have been incorporated into the data file to improve 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. In addition, each docu­
ment referenced in this bibliojrraphy has been assigned a "relevance number" 
to facilitate sorting the docum-nts according to their pertinence to low-
level radioactive waste technology. The documents are rated 1, 2, 3, or 4, 
with 1 indicating direct applicability to low-ievel radioactive waste tech­
nology and 4 indicating that a considerable amount of interpretation is 
required for the information presented to be applied. The references with­
in each chapter are arranged alphabetically by leading author, corporate 
affiliation, or title of the docustent. When the 3Uthor is not given, the 
corporate affiliation appears first. If these tvo 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) keywords, (3) subject category, 
(4) title, (5) geographic location, (6) measured parameters, (7) measured 
radionuclides, and (8) publication description. 

This compilation of literature was produced from a specialized data 
base built to provide information support to technical staff and managers 
involved in the National Low-Level Waste Management Program. The data 
base was established and is maintained by the staff of the Ecological 
Sciences Information Center, Information Center Complex, Information Divi­
sion, Oak Ridge National Laboratory. 
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INTRODUCTION 

This publication of 447 abstracted references is the second in a 
series of annotated bibliographies concerning information relevant to 
the disposal and management of low-level radioactive wastes to be pub­
lished by the Ecological Sciences Information Center (ESIC), Information 
Center Complex, Information Division, Oak Ridge National Laboratory. The 
first volume, ORNL/EIS-133/V1, was published in September 1978 and con­
tained 504 references. The present compilation of literature is the re­
sult of efforts by ESIC to provide information support to the Department 
of Energy's National Low-Level Waste Management Program through EG&G 
Idaho, Inc., Idaho Falls, Idaho, and its contractors. 

The scope of the project centers on disposal site criteria and envi­
ronmental transport studies emphasizing specific parameters which affect 
the hydrologic and geologic migration of radionuclides. Emphasis is 
placed ,« studies dealing with I 3 7 C s , *°Sr, x o*Ru, "*Pu, and 3H. Addi­
tional literature selected for inclusion in this publication deals with 
waste prod iction and treatment, container design and performance, trans­
portation cf wastes, health and safety aspects, economics, and environ­
mental and .'egulatory issues. The publication covers both domestic and 
foreign literature for the period 1952 to 1979. The literature selected 
for this bibliography has been assigr.ed to the following ten chapters to 
aid the reader in locating references of interest: Chemical and Physical 
Aspects; Container Design and Performance; disposal Site; Environmental 
Transport; General Studies and Reviews; Geology, Hydrology and Site Re­
sources; Regulatory and Economic Aspects; Transportation Technology; 
Waste Production; and Waste Treatment. 

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." Wnen information is presented on parameters which affect the 
migration of these radionuclides through the ;oil 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. 

Each referenced document is assigned a "relevance" number to facili­
tate sorting documents according to their pertinence to low-level radio­
active waste technology. Documents are rated i, 2, 3, or 4 with 1 Indicating 
direct applicability to low-level radioactive W/iste technology and 4 In­
dicating that a considerable amount of interpretation is required for the 
information presented to be applied. The "relevance" number does not re­
flect the quality of the document, only its applicability to low-level 
waste technology. 
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Measured Parameters 

The following is a list of specific parameters that have been selected 
for inclusion in the Low-Level Radioactive Waste Technology 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 
Peraneteifs,' to increase precision in locating pertinent references. 

Abrasi n Resistance 
AdsorfTi.cn Ttaf.e 
Calcium Carbonate Content 
Clay Car te»»r 
Cĉpres.-i-.'-.-.. itreagtb 
Density 
Depth tc V u w Table 
OiffttSici . .sufficient 
Dispersi.in Coefficient 
Distribu-:it Coefficient 
Lh 
Eraatatio RwC 
Erosion 2atc 
Evaporation <ata 
Flow Rats 
Grain Size Distribution 
Heat Capaciti 
Hydraulic Coiiucv ivity 
Hydraulic "ratiest 
Hydraulic Head 
Hydraulic Velocity 
Infiltration Rate 
Lujection Pressure 
Ton. Exchange C~ acity 
he aching Rate 

Mean Precipitation 
Migration Rate 
Moisture Content 
Moisture Potential 
Percent Adsorption 
Percolation Rate 
Permeability 
Permeability Coefficient 
pH 
Porosity 
River Flow Rate 
Sedimentation Rate 
Selectivity Coefficient 
Specific Conductance 
Storage Coefficient 
Stratigraphic Unit Thickness 
Temperature 
Thermal Conductivity 
Thermal Expansion 
Total Ion Concentration 
Total Organic Carbon Content 
Transmissivity 
Volumetric Water Content 
Waste Volume 

Citation Form 

The reference^ vithin each chapter are arranged alphabetically by 
leading author, corporate affiliation, or title of the document. When 
the author is not gl<»en, the corporate affiliation will appear first. 
If these two level> r»f authorship are not given, the title of the docu­
ment is used a* the identifying level. The following indexes are pro­
vided to aid the reader in locating references of interest: (1) author(s), 
(2) keywords, (3) subject category, (4) title, (5) geographic location, 
(6) measured pframer.^rs, (7) measured radionuclides, and (8) publication 
description. 
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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 HAIO s. 

3. 10(E+3) or Y(E-3) (E denoting exponent) means 10* or Y~ 9. 

4. For units of measurement, such as centimeters, meters, and feet, M3 
means M s. 

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 th^ 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 servicer are 
made available at no charge to the project's sponsoring agency or agen­
cies and to their contractors. Requests received from others will be 
assessed a minimum fee of $30, whicn covers the charges for most services 
The fees will be charged through the National Technical Information Ser­
vice in Springfield, Virginia. All inquiries for information services 
should be addressed to: 

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

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

This i s an example of che format for the descr ipt ive f i e lds used in 
th is bibliography: 

— Publication Description 
8 — Publication Date 

— Abstract 
10 —Abstractor's Initials 

— Comments 
— Measured Parameters 
— Measured Radionuclides 
— Kezfuords 

1 — Chapter Reading 
2 — Record Number 

7 
8 

(Sequential Number of 
Reference) 

3 — Author(s) 

9 
10 
11 

4 — Corporate Affiliation 
5 — Documenv Title 

12 
13 

6 — Relevance Number 14 

^DISPOSAL SITE 

<000> 

Erdal, B.R., R.D. AguiLar, B.P. Bayhurst, W.R. Daniels, C.J. Duffy, 
F.O. Lawrence, S. Maestas, P.Q. Oliver, and K. Wolfsberg, 4Los Alamos 
Scientific Laboratory, 7.os Alamos, NM. 

Sorption-Descrption Studies on Granite. 1. Initial Studies of 
Strontium, Technetium, Cesium, Barium, Cerium, Europium, Uranium, 
Plutonium, and Americium. (2) 

7LA-?456-MS; 61' pp. S(1979, February) 
g 
Distribution ratios were determined for sorption-desorption 
of radioactive tracers between the Climax Stock granite (quartz 
n.o..̂ onite porphyry) obtained at the Nevada Test Site and a water 
pi spared to be reasonably representative of the natural composi­
tion of water in equilibrium with the Climax Stock granite. 
The measurements were formed at 22 C and 70 C under atmospheric 
oxygen conditions. Elements given in order of increasing dis­
tribution coefficient at ambient temperature are provided. The 
effects of surface area and mineralogy on sorption were also 
investigated. Tie sorption ratio increases slowly with time 
presumably due t? the slow Interaction of the rock surface with 
the groundwater. Surface alterations presumably are also the 
reasons for the observation that it Is more difficult to remove 
Cs, Cc, Eu, Pu, and Am from the rock than it is to sorb these 
elements. The sorption ratios for all elements studied, except 
Ce and Eu, scale with surface area or particle size and increase 
with temperature. This presumably indicates that Ce 2nd Eu do 
not follow an ion-exchange or sorption mechanism. No apprecia­
ble sorption of Tc(+7) and U(+6) was observed. Permeability 
and porosity measurements were also made on consolidated cores. 
™(RAF) 

xi 



Sorption ratios of all elements measured are given in graphic and 
tabular form. 

2 Distribution Coefficient; pH 

"Sr 65; Tc 95m; Cs 137; Ba 133; Ce 141; Eu 152; U 237; Pu 237; Am 241 

^SORPTION; DESORPTION; GRANITES; ROCKS; TRACERS; TEMPERATORE; SURFACE 
PROPERTIES; MINERALS; PERMEABILITY; POROSITY; LABORATORY STUDIES; 
CATION EXCHANGE CAPACITY; PARTICLE SIZE; GROUND WATER; EQUATIONS; 
MINERALOGY 
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CKfTCaL a*D ?ETSZCU. »S?»CTS 

<1> 
«t**l*. • . » . , Los l laaos Sc i en t i f i c laboratory, 
Lo* l l a e o s , IS . 

•Jatarsiaatioa of * e l a t i a * lyoraal ic Coadactlaity 
froa Bolster* t e t e a t i o a Oat* Obtailed ia to* 
Baadaliar Taff. [31 

LI-TC25-IIS: a pp. (1975 r Jaaaary) 

h art hod for c a l c s l a t i a a easatsratas 
kydrealic cosdact iv i ty fees eeasared *Bl**s 
of matrix poteat ia l aad sa terat i sa ra t io i s 
applied t o data for tk* l a W U c taf f at a 
radioactive vast* d i sposa l a i t* a*, tk* Los 
klasos S c i a a t i f i c laboratory. Taa eetkod 
reaaires that tfca aeassrad data s a t i s f y a 
par t i c s lar loarloa. re la t l ce sh ip . the 
c o a f f i c i e s t of oarralat ioa asiaa tk« 
predict i»« focsala ia actaal asasaxeaa-ats i s 
kiakiy s i a s i f i c a a t a t aatr ic p o t a a t i a l s loaar 
tkaa -10 U i H - l b a r | . taa decrease of the 
r e l a t i * * aydraalic cosdec t ia i ty aitk 
decreasisa satarat ioa ra t io i s aero rapid for 
crashed taf f tkaa s*4lst*rb*4 t a f f . 
Ilatkl (Bail 

Bydraelic Cosdactiaity 

rtatuuc antacrmrf; roiswtt CMTIIT; TB»rs; 
EQO1TT0IS; DISPOSIL SIT*.; TBEOtEflCai STSDtCS 

<2> 
icckaabaalt , J . . J. l e s o i a e , and f. Bugrnt 
(Translator; . 

Oedereroeed Storage Coaditioas for radioactive 
aaxtes. (J) 

o e i l - t . - < « 3 « : Ecrcatioa aad Eiaratioa of 
**4ioacti*a loas i a S o i l s , Proc**dla*s of aa 
lataraat ioaai Collooaiaa, Saclay, Prase*, 
October 1«-1», 1962, (pp. 21-23) 
( 0 m - t r - * « 3 « ) . (1**3) 

?ka prisa coacara *kea eaiaa eaderaroaed 
stocaa* of *ay type i s tkat so po l l e t i ea o( 
taa «tt*r u t l t oocars aitkar aa a loaa-tara 
or short- t*rs b a s i s . Tkis pr*r*aslsit* aar 
ba aat by s tor la* tka aastas ia a closad 
bydrolooieal baala ia a tropical dry e l i a a t a ; 
by eelaa vater- t laht draas or tbroaah 
s t a b i l i z a t i o n ia s o l i d or iaso lsb la 
sebstancvs; bf ia jaet iaa tka aasta aitk 
i.*aaat ia to eoroes leyare of a syac l la* . 
sckis tosa larara or s a l t c a a l t i a s ; aad by 
f i i a t i o a of tka radioaaelidas i s tka s o i l . 
IB tka akort-tara f l s a t i e s ia s o i l s aad asa 
of a i t e r a l cawas i s not practical bacaass 
that* i s aacertaiaty a s t e la teer i ty of tka 
•ad iee s , Ia1«cttoss i a to poroes aadia Ct 
areat daptks i s aot practicable daa to tk* 
?ss at sack daptks. Sat tar so l s t lo s s sra: 
i t oca?* la abaadoaad t e a s e l s , i a jac t l oas ia to 
s ck l s tos* s a r i a s , aad placasaat ia s a l t 
dapoalt*. (IDT) 

BVtllL; CITES: C*fXTXtS; Of BBS; CfOlOCT; Salt 
DEPOSITS; SCHISTS; PISTE DIS POSH; ItSTt 
STOtiSt; IkSTES, IkDIOICTirE; ITMOLOST; 
cfsrsrs; a in i , IIJECTIOB; seLioxnciTio*; 
SOILS: MHID I I S L T S I S ; PXIITIOB; t tTItfS 

(arbraat, 1 . , aad S.O. l i a i s e * . Jr. 
(Translator), t t o s l e faaray Cosaiss ios . 
(adiat laa Control aad lad ieec t lre Protects 

<i» 

Serv ice . 

1 Device Dasiaaad to Stedy ladioisotopa 
t e t * a t i o s by Soft Earth s a t * r i a l , accordiaa to 
PaLsaabil'— |«) 

OBSL-tr-a*-,.,; Battaatioa aad a ieret ioa of 
"adioactiv* l o s s ia S o i l s , ProceedlBes of aa 
la taraat ioaa i Col loeaiea, Stelar, Praaca. 
October 1S-1B. 1«*2. *a ivers i ty Prass of 
*raace, Paris , [pp. 117-12*J (OllL-tr-a»a-a|.(i*a3) 

1 device* for takisa peraeebi l i ty aaasarasaats 
OB svel -coasol idated or aacoaxolidatad 
a a t o c i a l s i s describes- Permeability i s 
dataraiaad by aatar flow a t di f faraat flo« 
ratas aad a parsca.bil.itT c o a f f i d a p t i s 
calcalatad aasiag Darcy's focaala. 
D i s tr ibat ioa eneff i c i a a t s sar* a l s o 
aataraiaad i s tae apparatas, as **ra 
aatoradioarapaic aa laas . f»S») 

peSaEIBIUTT; DISTtlBBTirS COEPPICIEIT; 
seissmtFrs; amoos: 1 rrnsptoeuPST; 
issrcvBEars: LISOMTOIT STSBIES 

<a> 
Sa l tar , B.C. , 9 . S. ktoaic Eaaraf Coaaissioa, 
•ask iratoa , DC. 
•a s laaalopaaats i s tk« U.S. a toa ic !a*r«T 
Cossu-sioB's Sroaal S i spos t l Proaraa. (3) 

TIB-7C2S; Ccoind Disposal of tadioact iaa Pastes , 
J . s . cocjaa, J r . . c t al (Eds . ) , Procoadiaas of a 
2cd Coafarsaca, Chalk l i » * t , Cauda, Sapt*ab*r 
26-2* I*a1, (pp. 1 2 - l t ) . «35 pp. 
( T I D - T 6 M ) , ( m i , sarch) 

Tkis papar s a s t i o a s br i e f ly tkat s tad ias ->n 
ioa exebaaa.* aad sorptica baa* baae daa* at 
Oak Eidoa rational labocatocr. Eaidaec* i s 
c i tad that waraics l i t* caa rasoaa s t r a a t i s s 
aadar sa lactad coadi t ioss of pB aad pbospkat* 
r l d l t i o s s . Castas rasoval *as a l so foand to 
ba aakascad by kiak pB ia tka prasaace of 
raraicalita. (CkB) 

Briaf aaatios of casisa aad s troat iaa sorption 
by s o i l s . (OB/CSB) 

ClIIOPTILOLITE; »EIIZCDLXTI; SOILS: STtOSTIOl; 
CESZai; BP?»E; pi; PIOSPBtTES; I0« EXCB1KE; 
SOIPTIOI; MI0MT0IT STUDIES 

<5> 
ttaackard. I . L . , I . laka . aad 5 .S . loback. Oak 
l idaa l a t i o s a l Laboratory, l a s l t b Pkyslcs 
DlTision, Oak l i d s * , Tf. 

Laboratory S'sdia* os Srosad Disposal of Oak 
t i d s a Sat ioa* I Laboratory lb toraadiata-Laval 
Liaaid lad ioac t ia* l a s t a s . (2) 

OIlL-IVf; 31 pp. (1MB, larch) 

lad ioac t i fa r a a u aad aroasdaatsr s o l s t i o a s 
»ara passad tkrosfk cot .aas of local 
CoBssaaaa Skal* t o d a t o n i s a tka s^cptiaa 
bsbaaior of tk* r a d i o a s d i d a s , Cealas 13T, 
tk* aajor r a d i o a c t l n ecas t i taaat of tka 
basic aast* a o l i t i o a , ass adsorbed »ery 
a f fac t iva l r aitk a ska la /ao ladoa 
d l s t r i b s t i o n ratio of iOO. 1 s s a l l tract io* 
of ratkaaias I0«, tka oaly otkar radioaacllda 
prasast i * r*lat l»*ly l a ta* coscat trat ioa , 
a s s »dsorb*d par s a l t aalakt of s k a l s , bat 

http://parsca.bil.it


«> 
caraici'. I ID fHTsrc.L ISPECTS 

« > co»r. 
t h i s adsorption occ erred eves aha* the 
rad ioaad lde had pcevioasly piss** tkroage 
200 f e e t of skate . Tha r e t v n i e a and m i l 
• M a s t s of cobal t ( 0 and eatisoay 125 presort 
wet* reaaved by coprec ipi tat ioa with lead 
dioxide af ter the a d d ! t l o t o f sed iee 
hypochlorite. By coebiaiag coprecipi tat ioa 
• i t h edsorptioe os s h a l e ce laaas , i t was 
poss ib le t o obtain 4acaataa.iakU.oai factor* of 
2 z 10(T>3) foe gross bat*. 3 x t0fE»3| for 
grass gaaea, • x WCE»M for c e s i s a , end 2 x 
I0fE*2| foe r s tkee i ee . Baca ax* of these 
docoataaiaatiaa f a c t o r s , tka lam* t b i i i a 
prec ip i ta t ion coabised with tka kydrojidi 
prec ip i ta t ion a w i a a s * , fo l l sved by passage 
of the sapetsetaat so la t ia* tkroagh a shale 
ce laaa , i s r%coaaaadad- 1» addit ioa, t k i s 
a l t e r a a t i v e t o seepage p i t disposal woe Id 
provide a aora pos i t ive cca tro l of tka asaal 
eav lroaeeats l problaas of external radiation 
•ad b i o l o g i c a l eptake. ( lata) 

Tkis exper iaes te l stady i s applicant* to 
decidiag tka aatara of l i g x i d sasta traataaat 
prioc t o ska l lo* laad b a r i a l . (DS/ST1 

loa Erchaag* capacity 

C» I3">: Co SO; Sb 125; 3a 108 

SBOOID »»TI»: S0BPTT0I; SHILES; SOILS: CUTS: 
fKCIPITlTIOI, CBENCU.; IDSCIPTXOf; S1STES, 
SICIOICTITe; ttSJTES, UTESBfniTt-LrTE'.: 
t!90tlT3*T SWDIES 

Sradley, « . f . # sad J.C. Cam], savannah viver 
Laboratory, kikes, SC. 

se theaat ica l rodelx of bedrock perforeasce. (2) 

DP-U31; Technical assessaeat of Bedrocr l a s t * 
Storage at tkc Sevaanak Elver plant, [pp. I f -1 -
I » - « 5 | , 2«T pp. |1«7«, SarcM 

Tkraa aasta sys tesa ara treated by aaaax of 
•atbeaat ica l a s a l v s i s . I s tka f i r s t syxtas 
a l l r a d i o a c t i v i t y I s 1- ' I igaid n m pkasa. 
Is tka second i t Is sorbad oe a s table s o l i d 
aasta phasa aad ia tha third i t occurs 
i s i t i a l l y ia a so l id pkasa chat d isso lves 
vary s lowly , raadaaaatally tka aodals ara 
basad oa aater ia l balaacai taking the cavern. 
•kick iac l sdes tka waste tat sot ?ha rock, as 
tha s y s t e s . Deterainatios of the 
concentration of ia isotopa leaving the rock 
•ad catering tha blospkar* »a* aada by 
assaslag that tha rock i s a U r g e , 
•B id irec t iona l loa exchaagt c o l n n c The 
length of t k i s colsan i s tka length of tka 
c r i t i c a l path vaick tka waste aoald u t i l i z e 
to a t t a i a tka biosphere, to disparsloa Iploq 
floel i s ssasaad along the c r i t i c a l path 
becasae i t aoald aot have a strong a f fec t oa 
tka t o t a l ouaatlty of . c t t v l t / entering the 
biosphere. The adsorption e f f ec t i s 
eralasted by ssssa iag s l o t anosgb f loe rates 
to a s in ta la e g s l l i b r l s s at a l l t l s e s bataaea 
tka aasta aad tea host rock, (a c r y s t a l l i s e 
rock the aost l ike ly c r i t i c a l path i s assaeed 
to be tka la t era l distance to the r iver . 
Less l i k e l y paths ara assoaed to be e i ther 
doesvard flo» to a tractate zone located 
•boat TOO feat beaeath tha enverna or tha 
dls taace fro* the cavers* to the Tasealoosa 
a g i l f e r . Ia T t l a s s i e rock tha aora probable 
c r i t i c a l path i s tka alaiaaa expected 
d ls taace to crya ta l l l aa rock snderlylng the 
T r i s s s i c e s t e r s . Tha dispersion of e e s l s s 
aad p l s t o a l a e vary vltk thv generic rock type 

aad. the aasta s y s t e a . la c r y s t a l l i n e rock 
c a s i s a i s asseaad t o be completely so leb l* i t 
tka l ipoid pkasa. tka aaxiaea coacaatratioe 
of Cs-137 and t o t a l geantity of CS-13T 
entering the biospkaca weald be v i r t e a l l y 
n e g l i g i b l e vkareas tke aaxisaa coaceatratioa 
of Cs-135 entering tka Uospker* toali be 
about 100 *7C aad the) t o t a l eaas t i ty tt 
Cs-135 e s t a r i a f the biosphere eoetd be aatrly 
e^aal to the or ig ina l aaoast ia the waste. 
I f castas i s adsorbed oa a s t a b l e s o l i d waste 
pkasa with a d i s t r ibat ioa c o e f f i c i e n t of 
19ft>3) , tka aaziasa coar atrat iaa of Cs-t33 
eataciaa tk* biosphere i s e s t laated to be 
aboat *^f of tka or ig ina l Cs-13S i s tka 
• a c t a . I s Triass ic rocks, assaaiaa the 
c e s i n s i s dissolved i s tke l i s a i d , the 
aaziaaa coacastrat ioas aad t o t a l e a a n t i t i e s 
of both Cs-135 acd Cs-13" aa ter i sg tke 
biosphere soald be n e g l i g i b l e , i f aasta i s 
stored ia c r y s t a l l i s e rocks aad pls toa iaa 
Pa-239 i s axsaaed t» ba solabla i a the l i j a i d 
phase, tkea the aaxiaaa coacaatratios 
entering the biosphere i s ast iaatad to be 
aboat 2C0O t i a a s «.PC aad tke t o t a l geas t i ty 
cater ing tka biospkare i s abo-t ! •« of the 
i n i t i a l gaanti ty . If tke Pa-23e e x i s t s in 
the s tab le s o l i d ?k*s* eitk a d i s tr ibat ion 
c o e f f i c i e n t of 10[S»5| tkes aaxiaas e s t i a t t e d 
cocceatratigft and t o t a l gwantity aster ing the 
biosphere are greatly redeced to va l te s of 
l a s s than a.« t i s e s EPC and I Ci, 
re spec t ive ly . If Triass ic rocks are se lec ted 
as tha host aa ter ia l the aaxiaaa 
coscestrat ion and t o t a l gsautvty ee tec ia? t^» 
biosphere are eves n l l l i c , with respect ive 
valoes of l e s s thaa 13(J-130) t i a e s s?c as l 1 
sCi . Calculation* show that: 1) rolnble 
sos -radioact ive b i t tox ic n i t r a t e - s i t r i t e 
waste wi l l be the aost d i f f i c i l t M re^«=» 
below spc on entering the biosphere, 2) 
d i la t ion of t h i s aaterial in c r y s t a l l i n e 
rocks w i l l sot redsc* the concentration belsa 
R?C before entry into the biosphere and l\ 
d i l a t i o n of t h i s aa ter ia l froa a cavern i s 
Tr iass i c locks roald redece the concentration 
to l e s s than 131 s?c. (J») 

The approach i s a se f s l in assessing shallow lane 
bsr ia l for low-level waste despi te the fact that 
th ir chapter cea l s with high- level waste s t rre t 
i s bedrock. (DB/ja) 

BODEtS, BhTIIfEaTKlL; »0OI»E|S; JISPZSSiriTT; 
»isTiiBTrio» c o f m c ' M T ; tiMtntit; : s a r o ? i s ; 

ttOi-Xr; »TI)»OiT»«SICS; BISTIS, LrjTIS; «»3T»2, 
S O L : 3 ; »«STts, BlCE-ieviL: sTaaait, r.fy.itz?.: 
THSOgsTTCUL STtniES 

Srindley, Z.9., Fenasrlvsnie State l a i v e r s t t y , 
Oepartsest of Ceosciences and l a t e r i a l x "•umtr^. 
Laboratory, Tnlvets i ty Pack, P>. 

Sorption and r i i a t i o n of Large Cations by Shale 
m r s a t i o n s . ()) 

T/0»I/saB-™/'a2o«, CO»f-''707»«; aaste- lock 
Tateractions, Ptoceediags of tl-e (at t r i a l east* 
Terainal Storage Prograa Ccafereaee, on lvers i ty 
•a tk , P», J«ly *-T, 1» T'', (pp. J l - H ) , « pp. 
{TA)»I/Sab-'' ,»/1a2*«, C0»f - l79 i»g ( , ( i gTr # » o q l s , 
201 

Large cations saeh as C»« are preferent ia l ly 
sorbed and part ia l ly flsad by f lae - fra ine l 
2:1 type layec s i l i c a t e s each as a i cas , 
v e r a t c a l l t e s , s a e e t l t e s , and varlona 
• l i ed - layer ainarals . Since these a l n e n l s 
ace eoaaoa const l taents of aany sha.a 
foraat loas , theea foraatiuas say provide 

http://4acaataa.iakU.oai
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su i table locat ioa foe tke ber ia l of 
radioactive vast* coa ta iaer s . Rovever, tke 
•saal laveu'tigatioas of cation sorption and 
f ixat ion aaat b« er tended »o tk* condit ions 
l ike IT to develop in tke v i c i a i t / of taried 
radioactive vaste . Prior t o possible-leakage 
froa bariad coataiaecs , elevated. teBperatares 
aLOeed tke barial s i t s a i l l develop leadiag 
t c hydrothereal aodl f icat ioa of tka 
sarroandiag alaeralogy- 1 tang* of 
teaperatar* and of e iaeralogy eas t be 
envisaged. If aad ekes leakage o c e a n , aa 
oataacd d i f fes ioa » t radioactive l o s s a i l l 
occar by solvation ia tV« f laid a ia tka 
skale . Tha rat io of radioactive i o n s / n o n a l 
Iras a i l l diaiaisk eetvards froo U t soarca. 
at distances w a r the soercc , bleb 
teaperatnre aodif icat ioas of tke clay 
a iaera l s aad kigk coaceatrat ioes of 
radioactive; cations say lead to sataratioa of 
tka f ixat ion capacity, a t greater dis tances , 
l i t t l e or no t V r a a l nodl f icat ioa of tka clay 
a i u r a l s aad loser concentrations of ions 
a i l l pernit aaxiaaa sorption and f ixat ion . 
Tka a inerals vtadiad t o date iac lade one 
pklogoplte, Caor v e r a i c a l i t e s , and tao 
i l l i t e s . Tka procadara aas t i e i t e e n t a t ines 
aitk 0.001 B CsCl s o l s t i o a and once vith 0-05 
a CsCl. Tke asoant ssrbed sas tfcen near red 
by s t o a i c abserptioa aetkods. Then fixation 
aas determined asiag a rolot ion aixad a i tb 
Bal03 at Cs/ la •« 1/600. Cesita »*s fixed at 
greater tkan 1/600, indicating a strong 
preference for Cs; t h i s n.»T be explained by 
tke loner hydration energy of Cs versa- E*. 
Saaples nave a l so bees leacked aitk strong 
KM so la t ions in aa e f f o r t to aove tke Cs. 
(lath) (liH) 

Only tke abstract i s given. 

SRktES; SBDIBEETMT BOCKS; CIS WIT, SILICkTES; 
CUTS; RICH; VEBBICOIITE; SSBCTITE; SOEPTIOR; 
PIMTIOB; B1STES, MDIOhCTITE; STORAGE, 
3EOL04IC; IEUUGE; T8t»!Ul PBOPEBTIES; 
ntOEOTIElltL 1LTER1TIQIS; RICIOaOCLIDE 
FISMTIO*; IILIIE; PSLOSOPITZ; MBORATOET 
STONES; SKSTE-IOCK IITER1CTIOE5 

<8> 
trdal , B.R., R.D. t g i i l a r , B.P. Baykarst, I . E . 
Daniels, C.J. Daffy, P.O. Uvrence , 5, xaestas , 
P.O. Oliver, and I. volfsberg, tos i laao* 
Sc ient i f i c laboratory, Los l lanos , B*. 

Sorption - Desorption Studies on Granite. 1. 
In i t i a l Stadias of Stront l sa , Tacknetisa, 
CesiaB, Bariaa, Carina, Earopiee, Oranisn, 
Plutonian, and Inerlc ine . (21 

1»-Tfc56-M; 62 pp. (1*79, February) 

pistrifcstion rat ios vara deterelned for 
aocptioa-dasorptlea of radioactive tracer* 
betveea tk* Clisax Stock granite fgsertz 
•onionlte porphyry) obtained at tke levada 
Test S i te and a vater prepared t o be 
reasonably representative of tk* nataral 
caaposltion of aster ia e g e i l i b t l a e vitk tbe 
Cliaax stock granite. Tk* saasareaents sera 
parforaed at 22 C and 70 C and*r ataospkerie 
oxygen conditions. Elasaat* given in order 
of increasing d i s tr ibat ion coef f ic ient at 
••blent tasperatare are: "(»«) , Sr, Te(*7), 
Ea, C*(»3), Cs, Eo(*3), Pa, and l a . I t 70 C 
tka order i s : Tc(»T|, Sr , Ce(»3), Es(»3), 
Ba, Cs, Pa, and i s . Tke e f fec t* of sgrfaee 
•res and ainaralogy on sorption vac* a l s o 
invest igated. Tke sorption ratio (*(d) • 
a c t i v i t y par g of s o l i d / a c t i v i t y per nl of 

•atari increases s l o e l y vi tk t i e * presaaably 
dee t o tke s l o e interact ion of tbe rock 
serface v i tk tke groaadaater. Sarface 
a l t e r a t i o n s presaaably are a l so tke reasons 
for tk* observation tkat i t i s sore 4 i f f i c * l t 
t o reaove Cs, Ce, »a. Pa, aad la froa tka 
rock tkaa i t i s to sorb tkese e l e a e a t s 
;desorptioa ra t io greater tkaa sorption 
r a t i o ) . Tke sorption r a t i o s for a l l e leaents 
s t a l l e d , except Ce and Ea, s ca l e aitk sarface 
area or p a r t i c l e s i s * and increase v i tk 
teaperatare. Tfcis presaaably ind icates that 
Ce aad Ea do s o t t o l l o v a i ion-exchange or 
sorption Beckanise. l o appreciable sorption 
of Tc(*7| a a d n>(«5) sas observed. 
Peraeabi l i ty aad porosity ace serenes t s aere 
a l s o aade on coasolidated cores . (RBP) 

Sorption r a t i o s o f a l l e l eaent s aeasarei are 
given in grapkic and tabalar fora. 

D i s t r ibs t io s Coef f ic ieat ; pi 

Sr BS; Tc 9 5 B ; Cs 137; Ba 133: Ce 1 * 1 ; Ea 1S2; 0 
237; Pa 237; l a 2 *1 

SOEPTXOB; DESORPTIO*; OBHITES: ROCKS; TRLCEES: 
TEBPER1T0BE; SDnTkCE PROPERTIES; RIBERaLS; 
PEEBEkBILITT; POROSIH; UBOEIZORT 3T0BIES; 
CRTTOB EICBIRSE CBMCITT; P»«TIClE~SItE; CM9I9 
••TEE; BQBKIOH: MKBllOGT. 

Srdal, B.B., E.D. kgai lar , B.P. Saykarst, P.Q. 
Ol iver , and K. l o l f s b e r g , los klaao« s c i e n t i f i c 
laboratory, Los l i n e n s , ( 8 . 

Sorptiott'Dssorptioo Studies on k r g i l l l t * . 1. 
I n i t i a l Stadias of Stront iaa, Techneties, 
Cesioa, Barias, car ina , as-' Earopiaa. (3) 

L»-7*S5-«S; 72 pp. (1979, Batch) 

D i s t r i b s t i o s r a t i o s sere deter .-lined for 
sorption-desorption of radioactive tracers 
betsean Eleana a r g i l l i t a avai lable froa the 
Eevada Test S i t e and a vater prepared to be 
representative of tke nataral groandsnter 
coaposi t ion. » batch terkaigae and 
ca l ca la t i ons l sethods s a t e davelopad for a l l 
aeasaresant*. Tka res idaes froa tke sorption 
seasnreaeat »ere aaployed for tke desorption 
expariaants asing tke s a l e tecknigae. Tke 
aeasareaents aere parforaed at 22 C snd 70 C 
nnder ataospkerlc oxygen condit ions , nith a 
part ic le s i z e range of 106 to 950 aa . The 
order of increasing d i s tr ibat ion coef f i c i ent 
by element •* botk tesperateres i s Tc, Sr, 
Cs, Ba, Ea, and Ca. Tke e f f e c t s at sarface 
area and alaeralogy aere a l so inves t igated . 
Tk* sorption rat io (E sob d • a c t i v i t y par g 
of s o l i d / a c t i v i t y par s i of vater) increases 
s lov ly v i th t l a e presaaably daa to tba s lov 
interact ion of tke rock sarfaca aitk tka 
groandsater, Sarfaca a l t era t ion presaaably 
i s a l so the reason for tka observation tkst 
i t i s sore d i f f i c a l t to resove tke tracers 
froa tke rock than i t vas t o sorb tkaa. (»»'( 

Distribution coe f f i c i en t 

Sr 85; Cs 137; Ba 133; Ca » 1 ; fa 151; Te 95s 

S0IPTIOE; DES0EPTI0I; SBIIE3; STIOfTIOB B5; 
TECHEFTIOJI 95e; CESI0B 137; 11II0R 133; C'.EIOR 
1*1; E0EOPI0B 152; TttCEIS; 0100BO fJTEi; 
BISTEIBOTIOB COEPPICIEBT; aTBEEllS; THPEttTREE; 
PkETXCLE flit; t»B0|»T0ir ST0DIM; CaTIOE 
MCBifOE C»P»CITT; SSRMCE PIOPIETIH; 
EOOlTIOISt PR; CORES; TIBE PnCTOR 
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<1I>> 
Clean, J . L . , and I.O. »»• i t t a , » - S . Geological 
Servey, Portland. 01. 

Relations laoag Radioaecllde content ana 
Physical , Ckeeicel , ana Bleeral Characteris t ics 
of Colaable U n c Sedleeats . (2 | 

SJCS Open F i U (enact: 115 pp. ( M i l l 

Tne rad loaec l iae i discaased la tfcis resort 
•oca prrdeced by aaatroa act ivat ion of 
e l e s e n t * i a Colaabla River eater tkat e s s 
aaad t o cool tb« oece-tkreegk aaclaar 
reactors ia taa neater* area Bear fasco , 
sasklagtoa, prior t o t h e i r f ina l akatdova 
ear ly 1* W 1 - aftax ret arc of tka l e e - l e v e l 
radioactive cool ing e a t e r s to tka Colaabla 
River, nose rsdloaxcl ldea aara attacks* t o 
s e d l s e s t par t i c las a»4 soaa part ic las eere 
incorporated la tko s t r e s s bed'. Tkis report 
praaaats data on redioaacl ides ia s ix* 
separates of streSBbaa eeaiaenta a l t 
describes re la t ions eeoeg rndioaacllde 
content , par t i c l e s i x * , cat loo exefcange 
capaci ty , csrkoa and nitrogea contes t , taa 
a iee te logy . Catioa exchange capacity var ies 
inversely aitk part ic la s i z e , for sedles 
ssnds t o c lays , tka regression of tba 
logari tke of cat ioa exekeage capacity oa tka 
logarltka of eeosetr ic-eean part ic la d i sas ter 
i s l iaaar sad has a regression coe f f i c i en t of 
- 0 . 6 . Eean eat iaa exenange-capacity valves 
for s e d i s s sands fros seven Colaabia River 
locat ions ara 2 .8 ( p i s s or s i s a s 1.7) neq/100 
grs.:s; saaa v s l s e s roc c lay ara »0.« (plas or 
aiaas 5.1) seg/100 graes . «o s t s t i s t l C 4 l l y 
s ign i f i cant difforaaca in cat ion exchsage 
capacity sas noted betveen locat ioaa at the 
eppcr and lover aads of tka stsdy rasck. 
CUy s inera l s cosprisa 70-n.o« of a l l 
coapsnaats ia both tha l e s s - tksn- t»o and the 
2'S s icron s i t a saparstas . Tka doainant c lay 
s i a a r a l s ara i l l i t a , s o a t a o r l l l o n i t c , and 
s lxed- l syer c l a y s in roegkly egsal 
proportions; c k l o r i t * and kao l ln i t e i s about 
2 to 1 proportions c m pr i s t 10* or lass of 
tka average c lay a iaeral sa l t* . Petrographic 
analyses of sand tkat vas divided into 5 s i t e 
separates sad gravel tkat »«s snsixed shov 
tkat tke d o s i u n t coaponents see rock 
f r s g s e s t s , fe ldspars , sad s i l i ca -groap 
c o n s t i t s e n t s . Bearly 2/3 of a l l rock 
fregses t s are volcanic recks or volcanic 
g'.as-. Bator i t y indices are cotresjoadlngly 
lo» . Ckroaiaa 5 1 , In 65, Sc S6, "n 5 s , Co 
60, in decreasing order of concentration art 
tke g s s s s - e e i t t i s g rsdioaacl ides identi f ied 
in Colssbia River s i x e aeparates. (JBT) 

Extensive tabular data are presented. 

Ion Esehssge CepacLr; Clay Content; Srain s i x e 
Distribation 

Cr 51; Zft 65; Sc «6; Rn 5»: Co 60 

S0RPTI0B; SlOTITE; CRERICBL m.'.TSIS; 
CO»T»«H»TIO«; oirrvsiof; DIMTIIR; 
DISTRIBDTIOR; DR1IMSE; D » » I M ' i BUSIES; 
DEtlRnSE CE»B»CTftISTICS; 0 * 1 . KIBC I I T t l ; 
rtSSTOS PRODUCTS; rtESRHTER STSTERS; 
0E0CRERISTBT; HTOKOtOOT; ICEEO0S DOCKS; 101 
ticnur.t; IOI lxctutn e m e m ; RIRERMS; 
ROOKS; E0CLEM rtCILITIES; CRBiRIC CORPO0ED3; 
RIRTICLE SIZE; POtWTIOB, f»TEB; ROCKS; 
J»lift H i ; HITS; SOTtS; CUTS; SnfBS; 
SPECTII0SC0PT; STREAKS; SOEEkCE VHTEIS; ViSTES, 
l l f - trTEt; fiSTES, »»DI0«CTIfE; t»»0t»T0»T 
ST0DIES 

<11> 
SekoasOB, T.E. , and S.S. t iadaey, Los l lanos 
S c i e n t i f i c Laboratory, l o s l l a a o s . I I . 

Ecoloeical l avas t laa t io s of aatrenry la Hortandad 
Canyon. C*l 

U - c n t - p t ; rrooresa teport. Bioaadical and 
StTireaaoatal keseerck procraa at tke L*Sl 
Bealtk Div l s ioa , Jaaaary-Oaceaber, 1»T«. (pp. 
rr-88) (U-M«s-ri). (1177, jalyi 

Tke babavior of aercary l a tke •a t i roaaea t . 
i t s d i s t r i b ' V i e a , transport ••< potea t i t l 
s i ea i f i can' .* ia food ' e k s , ens e i t s i a e d t s i n c 
a n . r ly developed f l a s e l e s s ateaic absorption 
procedare. Tke procedace kvaa a s e n s i t i v i t y 
o f aboast 10 tie aaictry far saspla . l a i t i a l 
r a s a l t s for s o i l sasplas fcoa aertaaaad 
Caayon indicate B9 coaceatcat ieas above 
backorossd (12 plas or alaae a ppb). s treaa 
ckasaal sasp ies averaged T«-aa peb and s t r e s s 
bask sa sp ies 120-170 ppn. I n i t i a l r a s a l t s 
ind ica te tkat aeccsry i s v a i l aixad t o depths 
of 10 ca i s s o i l s sad i s pceferent in l ly 
concentrated i s s t r e s s hank s o i l s . I s 
addi t ion , soee evidence i t s (osad to indicate 
tkat «a i s ra la t ive ly sore sob i l e tkas Cs 
137. (C«») 

Discaasion of nobi l i ty of aarcary i s of i n t e r e s t 
for sks l loa land s e r i a l of t o x i c aas tes . 
(DR/C1B) 

Cs 127 

C O m a l S k B T TBkfSPOPT; rOCO CBkISS; lBSOtPTZOS; 
1IBCBET; DISTflBOTIOI; B1STES, B0B!H1)I3»;TIIE; 
StRPLES; STEEiSS; SOUS; UB0S4T0BT STUDIES; 
SOIL TtkRSPORT 

<12> 
Raskins, D.B., U.S. ktosic Energy Cosnission. 
Sineral Reaction stadias at Rational Bene .or 
Testing Stat ion . (1 | 

TID-76SS; Ose of Inorganic Eickange Hater i l l s 
for Radioactive caste Treatsent, O.K. Jss i son , 
et s i (Eds.I, Proceedings of a forking Reeting, 
Washington, DC, ksgast 13-1», 1462. U.S. U o s i c 
Energy Coss i ss ion , Division of Tvchsicsl 
Information, Rsshisgton, PC, (pp. 151-175), 23* 
pp. (TID-76*1). (1963, Janasry) 

aott on aetata*ning s i s e t n l reactions at tbe 
Rational (eactor Testing sts".ion (BITS) i s 
presented. • reconnslssnnce stady using 
l i g n i t e , benot i te . cock phosphite, plsya 
deposit sedlsent. , s i tk s o n t s o t l l l o s i t e snd 
c l i n o p t l l o l l t e - b e s r i n g v i t r i c tuff vss sede 
t o s scer t s in tke a b i l i t y of these s t t e r U l s 
t o decont t s i s s te l o v - l e n l l lgn id rads j s tes . 
Cribs i s tbese snt«r.._ls vere being 
consioerad as a disposal s t ra tegy . 
C l i n o p t i l o l i t e and l i g n i t e sere tbe best 
ion-exchangers vitk c l i n o p t i l o l i t e being 
•aper ior . i t has a kigh d i « t r l b s t l o s 
c o e f f i c i e n t for both Cs snd Sr vklcb l o s s not 
chango s ign i f i cant ly a s s ( suct ion of pR. 
Lignite kss s i s i l a r dis tr ibut ion e s a f r i c l e n t s 
t o e l i n o p t i l o l i t s over • nsrrov pR t inge of 
5 -7 , thereafter tke c o e f f i c i e n t s decresse s s 
a function of pK and tka l i g n i t e begins to 
decospos... oreaktkroogk carves for t r i t l o s 
osiitg l i g n i t e , s l l a v i a s , and e l l n o p t l l o l l t e 
vers a l s o detersined. inother stsdy, s t i l l 
in progress, i s the deter i ioat ion of tbe 
• b i l i t y of tke i l l o v i u s to raaove Sr 0$ , Cs 
137, Co 60, Ce 1«s, and »g 110 before 
breakthrosgk to tbe grosnd vatar t i b l s . Tke 
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<U> corr . 
grat i s ix* d is tr ibut ion of the a l l u v i a * **s 
e s t i s a t e d . The variables chosen foe the 
experieent , ehtck la a .(121 fac tor ia l design 
inc l sdr: »». BJFOa, ;e(*02>2, «CI. " g c l j , 
*e2s0a, ».•, colean length, fl<w rat*, 
p a r t i c l e e l s e , teaperetere, and type o ! 
aa ter la l - Osly tke St »*s roaplete ly reaoved 
as* a l l otkers eere fixed i> varyia<^ degree*. 
to tke prel ia inecr experlsests . Carina la 
r*sov«s fro* s o l s t i a s by a prec ipi tat ion e s a 
sodlas care earth doefcle s s l f a t * . a l s o , Co 
can be reeoved b/ aa salon exchange r e s i n . 
ID tkc f e t sre , synthet ic c lays and z e o l i t e s 
• i l l be s tadUd. | i 9 f | 

Distribution Coeff ic ient; pH 

Sr "5; C« 137; Co SO: C* ! • • ; *g HO 

iLUJttU"; BERTOIITE; *tEaETEBr>a«H DISTBIBDHO*; 
cir«apTiLO(.iTe; Becotr iBt i iTio i ; ors-nrsor:'** 
COtffICIEST; rtXITIOl; SROOIB m i l ; tOi 
EICR.BSE; U6BITES; CtISS; IISTE DISPOSaL: 
*»STES. LIOUID; I1STES, lOf-IE*El; 
-OBTBOtTLLOBTTE: pE; lOIOJUCXIDES; CUTS; 
IFOLIT'S; LISOntOlT STUDIES: SOlIOlriClTIO*; 
EBCIPSIILlTtOB 

tev i , R.B., and I . Bickeley, Rahn-Reitner 
Ins t l tu t fac Xernforsebeng, Berlin, Careen 
Federal tepubltc . 

Studies on Ion Diffusion in Vers i ce l i t e . v - . 

C0»r-*7i)512; STI/PBB-156; Disposal of 
radioactive Bastes iato tk* Ground, Proceedings 
of a Syaposiss, Vienna, has t t i a , l a y 29-Jan* 2, 
1467. International ktoaic Energy agency, 
f iensa , . a s t r i a , (pp. 161-1(8) , 666 pp. (1947, 
Jane) 

Ion a o b i l i t i e * in v e r a i c t l i t e as affected by 
ion f n a t i o n vera *tadi*d. Cesiaa Is tk* 
aost isportant radioactive ion fixed in' 
v&raicel l te . Tk* release of Cs 137 froe Cs 
137 satarated vara lca l l t e by several cat ions 
(Li, Sr, X) vas stadied as s e l l as tbe 
Isotopic exchange »ltb nonrediogealc Cs. The 
fract ion of aaaxchaaged Cs 137 *«s aeassced 
as a function of t l a e , Isotopic Cs exchange 
eaperlaents skoaed 90* of tke Cs 137 in tke 
v e r a l c s l i t e to be fixed for t i a* periods as 
long a* three aoatks and at teaperatares as 
high as 100 degree C. Isotopic eiekange of 
sa in X*-ver»ic*l i tes MS completed in a f*v 
a lnutes . This indicated tkat th* l a s o b l l i t y 
of c s vas a parely k inet ic pk*noa*non. Th* 
fixed Cs fract loa vas sae l l e r than 90* vken 
tke i n i t i a l c* content of the v e r a i c a l i t e vas 
decreased. Exchange rons vlth other cat loas 
reset ted Is a considerably higher degree of 
Cs re lease depending apon tke nature of tke 
exchanging ion. alkaline earths , vhich are 
a l s o of i n t e r e s t i s aaclear vaste d i sposa l , 
ears aot fixed In • a r a l c a l i t e . i s aIlad 
Cs/alkal lne ear tb -vere l ca l i t e s , the c s ions 
vere found to be fixed J***- as In pare 
C s - v e r s i c a l l t e s . The alkaline earth 
a o b l l l t l a s , hoverar, vara considerably 
redsced. I t aay thee be possible t o 
l a a o b i l l i e ear l e s s rsdionoclide ions (soch as 
Sr 901 la sa leable s o i l s by s ixlng thes e i tk 
cat ions fixed l i k e Cs. (RT) 

In experlsentat stsdy of ion s o b i l i t y i s 
• e r e l c u l l t * vith relevaaca toeard iaaob Hir ing 
nuclides that s ight leak froa s h e l l s * land 
burial s i t « s . The stsdy unfortunately does not 
include data on the affect* ef px variat ion and 

Ion pe so lu t ions . (or/HT) 

Ion Exchange Capacity 

I* 22; Cs 137; Sr »5; U 113 

VJP5IC0TITE; 13* EICBaFSE: HH.TIO*: CESI0S; 
STtOBTlBB: BatlBB; C U T S ; S L I . L I B I T T : D t r r i m o i : 
SODIGE; IIDIOVDCLIDE EKHTIOX: SOILi; 
LI908.7OH STOSIES 

<1»> 
"!iT«k*» T., and X. Serenas*!, seocaeeis try 
Sesearch assoc ia t ion , Tokyc, Japan; 
meteorological Beseerch I n s t l t e t e , Tokyo, Japan. 

Dispos 
P i 

il of Eadioactive Bests into Deep Seas. 

t t s t r a c t . p . *2. 

an egaatioa i s provided for c e l c e l a t i o n of 
concentration H a i t i of raa ioesc l ides i s 
seeeeter (Cse) , assaaisg a da l ly eptak* of 
seafood by sas of 100 g/ff, « i apper l i a i t of 
radiation dose to sen of 5 srea /persoo /yr . , 
and that ves tas *s ter hs t tos vater 
i s s e d i a t e l y on arrival at tke bottoa and s i x 
ho*>og*neo*sly free bottos t o sarface. Tke 
r e s e l t s g ive Cs* valaes for B 3, Co 60, Sr 
4 0 . Cs 137, t a 226, and P« 239 of 2 I 
"fK-121 . a I 10(E-17|, 3 I 10(«-17 | , 1.5 X 
10(»-15 | , 7 i 10(»-19| . aad a l 10(E-1«| 
c i / c o ca , respect ive ly . The al lovable l i a i t 
or. anneal disposal of radioactive vaste in to 
the n>cifi'. i s egeal to the decay constant of 
tke radionuclide t l a e s i t s Csv t i s e s 7 I 
10(E*23) ca e s (tke t o t a l volaae of niter in 
the Pac i f i c ) . Rovever, natsral radionuclides 
and those already present fro* aoclear t e s t s , 
e t c . aust a l s o h* t*k*a into accoant in 
ca lcu la t ing disposal H a l t s . Back^coead 
vale** of H 3 , Sr 90, Cs 137, ta 226, and Pa 
239 in Pac i f i c sarface s a t e t s ar* 1 X 
10(E-1*), 2 I 10(r-16) , 3 X 10(E-16), 7 j 
10 |E-17) , end 5 I "10 IE- 14) Ci/ca ca, 
re spec t ive ly , sr 90 and la 226 backgrounds 
exceed Cs* valaes . (IXB) 

only abstract i s given. 

Total Ion Conceatratlon 

B 3; Sr 90; Cs 137; ta 226; Pa 239; Co 63 

SE1 DISFOSal.; B1STES, taDIOaCTITE; EOOkTIOES; 
DOSE BITE; lUItSOB PEBIISSIBLE COfCEaTP.TIOl; 
BXDIOB0CLIDE RISBXflOB; iEUISE LIRITS; 
TRE0RETIC.L STUDIES 

<15> 
•aes ser , C . t . , O.s . Geological Survey, 
Basbington, DC, 
Oeochesical s tadias *ertai«ing to Iroend Stadias 
of l ed ioac t i re Bastes . (3) 

TTD-762); SrOBBd Disposal of Bsdioactive Bastes , 
J .« . Rorgsn, J r . , at s i ( *ds . l , proceedings of a 
2nd Conference, Chalk l i v e r , Canada, Septenber 
26-29, 1961, (pp. 2J7-2»7| , 635 pp. 
(TIC-762»). (1962, lurch) 

Studies of the e f f e e t i v e s a s s of v e c a l c a l i t e , 
g lauconlte , c r a n d s l l i t e , asd anhydrite In 
scsvanging radiocesias at various pR v s l s e s 
»«r* eoodBctsd. Ters l ca l l t e scavenges ces iaa 



caesrcu no pirsrcii asrecrs 

<is> COST. 
•at**** pi t a l e e s a* l o * a* 3 aid aa kisfc as 
12-a. aailaaa loa esckea i* ees attained i s 
soae saaple*. af ter a f*a hoars, bat i c otkers 
*p to several aeeks sas reseired to reack 
aaaiaaa esckesae ra tes . Tj* esckaae* 
capacity of t k c craadal l l t e saaple s t e d i e l 
aas aboat * - ! • aaayiM 9 cf ac t ive paospaet* 
material for Sr **« 2 a*;/tOO 9 for Cs. toe 
s o a t a o r i l l c s i t e tke valeea aaca 50 aee/109 g 
at tbe later layer s i t e s aad ao aaoytOC 9 at 
tba *4»* s i t e s . Tk« ezchaaaeebl* s i t e s 
r e s a l a t s s ia *.** clay »*r« foead to be la 
aea/100 a, s l a i a a a t o t a l of 12a aee/100 a. 
£ i**coai t* rosovee s t r o a t i a s aad ces&aa at 
p»*» (roa ] t o 10 e i t a an increase la aptake 
occarrle* at Maker pa valee*. Stroat isa i s 
reaoved by c n i l a U l U free s i l d l y acid to 
a lka l iaa aolat ioo aa ia ly ry pree lp t ia t l en , 
•zpac ia l lT l a tka sxeseace o f a l a a l u t e s . 
Ceslee reacts sack l r s s stroaaly aitk 
c r a s d a l l i t * . kakydrit* aaa foaad to resov* 
s t r o a t l e a by prec ip i ta t ion at a s l o e rate aad 
-eaisa aot a t a l l . (MB) erst, 

BaselasllY applicable, (a*, too concerned s i t e 
aeteral sebserfac* eocJ i t luca . (DR/CkEl 

loa Exckaso* Capacttr 

S t ; Cs 

PRilTCVlITE; CL10C0BITE: CBITOIU-ITE; tIBTDEITE; 
CUTS; p i ; « m U ; 101 RCI1KI Cl»»CITT; 
tuns, itDioicriTt; vtocnttam: sums: 
11TTICB; LIBOIITOIT STODIES 

<1t> 
Boetsoa, » . , S. J e s s e s , and «- Bob!MOD, 
Bat t e l l e -pac i f i c fortkvast Leboratori*s, 
Eickiaad, a t . 

Sorption of Tacksetiaa 99, Baptaslue 231, aad 
kacrlclee 2«1 OB TVO s u b s o i l s fros Differing 
Beataerlaa Intensity krans. (2) 

l i n - U H ; 1* pp. | W S , Hay) 

Dlstr lbst l«o c o e f f i c i e n t s (Id values) aec* 
deterslaed on aabsoi l s feca aashlaatoa and 
Soatk Carolina for Ha 2«1, rp 237, and Tc 99 
as a reaction of e a a i l i o r i a a solution 
concentrations of ca lc iaa (Ca»»| and of 
sodiaa ( » • ' ! . Ed values decreased i s a i l 
cases e i t k increasing s o l s t i a e concentrations 
of Ca»» and Ia» . por tfc* Sestk Carolina 
asbso i l Kd valee* ranged fros 1.0 t o 67 for 
le 2*1 a s • fanctioa of C s " , 1.6 t o 2*9 for 
as 2*1 aa a fanctioa of »«*, ».»3 to 0,6< for 
Bp 217 as a function of Cf, and 0.1* to 
9.2? for »p 237 as a f ( a c t i o s of »«•. for 
tk* l e sa l sg toa s o i l Kd values aete gxeatar 
tkan 1200 for »• 2*1 and ranged fros O.^i to 
2.37 a s a fa net Ion of C*»» and froa 1.1") fot 
•p 237 as a fanctioa of (a*, ltd value* for 
Tc 99 s e n e s s e n t i a l l y 0 at a l l »aHC02 
coscaatrat ions on tka Sostk Carolina s s b a o i l . 
(»»tk» 

Distribution Coeff icient 

Tc 9 9 ; fp 237; I S 2*1 

•irroiioi; niitpicim 2«i; TECBBETIDB; saris; 
sonrrtoi; otsrunna* COITTKZIWI; 
C0*CE»TUTI0»J; LtBOBkTOBT ST0DIE4 

<17> 
Savaaaek Biver Laboratory, k l toa , ST. 

Tolaae *edactioa of Platoaiaa-Coataainated S o i l . 

?rsT-7S-12T'1; Saaaaaak l i t e r labaretorr 
Taarterlf • •port , ( a s t e iUMOeaeat. 
Janaarr-Barct 1 9 ^ , (pp. S2-S7| , #» pp. 
fDPST-75-125-1».C1»T5, Jaaaara-aarckl 

l a a laboratorr stady, s iapla aater aaskia* 
aas SeaoastrateV to c l a s s i f y s o i l fcoa 
barial-OTosad platoaiaa - a s t * treeckex ekick 
coata ias apptoaiaately 30&0 c e d e s in 
appcorisataly 100,004 cabic aeters (20 
aCl/oras) in to tao d i s t i n c t t rac t ions : II 
C lay - s i l t (SO nci/oraa) tkat r e t a i c s 95« of 
ta* to ta l platOBias bat coaprises only V ) of 
tk* to ta l c o i l tkat coa Id otkeralse ceas ire 
s to :ae* la darabl* coataiaera for vaeatsa l 
traasport to a aatxaoal reposi tory, sad 21 
send (1 aci/araal that retains oaly i% of tke 
platoaiaa aad caaprlsas 2/3 of tke t x t l 
s o i l . Tka s o i l eeela be kspt set tkroafkast 
ezcaaatioa and processisa to * » o l i airbocae 
radioact iv i ty . Tke t e s t s iadicate tbat 
cosaecciat acrabblej aad c las s i fy ing 
•oaipeaet •ould decrease tsa plateoiea 
a c t i v i t y i s tke sand saff i c i e s t l y tkat eke 
seas coald be retsraed to tke barial 
trenches, ror tk* laboratory t e s t s , tk* s o i l 
aas fros a trescft f i l l e d eitk platoniaa eas t e 
ia 196*. i i s * * * pals* fceiafct a*aly:.is 
skoved 93 aCi of Pa 23* per area. Tfcis >•* 
tke only s i a a i f i c a a t alpha w i t t e r faaad. 
rarioes a o i t a t i o s t i a e s aad aarioas sask 
f loae (a l l a i tk coatmaad aaitat ioal vera 
tested to d*t*raina tke ir e f f e c t s apoa 
plaeoaiaa part i t ioning b*ta**i. sand in tke 
flask and tke e f f l e e s t slarry of c l a y - s i l t . 
Tk* e f f e c t s o f tk* scrsbbina are sassarixad 
os seacral arapks, and i t aas foasd tkat tk* 
pra-vask scrabbiso (aaitat ioal ii*. 
substantial ly increase tke rate of c l a y - s i l t 
pletoniaa a l a t i o c , aitfc a l l tested pce-«*sb 
sccsbbisf t i a e s . (JRT) 

Ira ia Slja Distribution 
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SOBPTI0B; kLPftl PkltlCLES; DISPOSkL SITE; 
LABOB1TOBT ST03CES; 5f.'*«»TI0» PIOCBSSfS; SITE 
!?*HI»TI0»; SOILS; CLkTS; SklbS: BkSTBS, 
t»DI01CTI»E; «»STES, lO»-lPTEt: »0W*E 
SEOnCTTOS; PlOTvsrW 

C1*> 
Str ickert , I . , 1 , 1 . Priedaaa, and S. Pried, 
kraonn* la t iona l laboratory, tcqonw, ZU. 

Tka Sorption of Tecknetiaa aad todine 
Badioisotopes by f a r l s i s t l l se ta l* . (J| 

casr-7et)622; kaarlcaa (ac lear Society kanaal 
Beetino, proc**4in9S of a Syaposias, San Oieoo, 
CI, Jsae 1B-22, 191», ( P ; . 36t-)a») 
(COBP-780622) ; Transactions of tk* taaclcaa 
EocWr society 2»:J65-3»6. ( ! •?«, J«ae) 

To Investigate al tacaat iaa aaekaslsss for 
9*olo«ical reteat loa of radioactia* I and ? e , 
•eassrsseats eera aade of tke absorption of 
pertecknetete, iodid*, aad iodat* ions fro* 
so ls t ioaa by various cessoa s i a e r a l s ss inu 
tracer aaoar.ts of Te 9Sa aad I 131 aad colasn 
f loe and natck wckalau**. Basalts skoaed 
tkat oaly a f e e percent of Te asd 1 >*r* 
sorbad by t a f f a fros Ms klasos and tka 
iavada Taat S i t e , or by basalt fcoa Idaho 



-»«»rc«i »«•> p«»sica- »s»»crs 

» « l l s ; araa i tvs . do loa l tas . asd saa las 
absorbad oaaarallr l * s s tb ic tQf of tk* Te or 
I. Slfiaty-ai&a p*rc*nt afcsorptioa of-rarrad 
»ltk u n n l i coBtaiciB* C», **, or res 
xalf ld* (boaraoBlta, aalaaa. cfc*Icoprrita). 
That* »•* w l l t K t tkat radactloa of tka 
part*cks*t*t* aaiaa occara »k*a socbad bf Ca. 
Mi, or f* aiaaralx. Salf id* caapouds 
eosraleiB? nata l Ions la thi blakast 
o i ids t ioa s ta te aesorb*4 teoa poorly CI*** 
tans M | . lodld* aas stcaaaly absorb**, by 
sv ta l i i faroas a iaora ls ; *a a iaarals sorfrad 
ant of tk* todid* tracar aad lasa l l a t 2t of 
tk* partacknata t* tracar , OsidatioB scata of 
tka aatal ioc bad s o a t f a c t , l l s o r p t i o a of 
iodat* ions coincided a l tk tkat of iodide, 
i!tbo«;k t k i s aar ba 4a* to tb* redaction of 
i l l * * * . Sorption eaeksaisM l a t s« a i c e c a i s 
attained ar* related to cb* aiaaral s t r e c t s r * 
i t s e l f ratkar tbaa t o dlnssotne* or c o l l o i d a l 
aat*rial pcesest ia s o l a t i a * , absorption 
cat* at cooa taaparatsr* fas s l o a ; a l t * 
boaraonite, TcO* tracar sorption reacted 
eas i l tbr iaa ia aboat 60 brat, ahi la tracar 
raieired 120 boars. Tkes* experlseBts 
d*aoastrate tbat ?c aad I can b* absorbed by 
selected aiaaralx tkat caataic potent ia l ly 
r*d*Tin« or c o p n c i p l t a t l a o eoapoaeBts. (IKS) 

Tc «Sn; I 1J1 

ttrmiKZvn: IOOIBE; TMCEPS; inoas : 
• 1 B I O I 1 - n o t 1I«P>TIO<; ( m E I L pBOBEPTIES: 
Tscain nx caawstvi; IODIBE COBPOOBDS; BOCK?: 
B I O l l S ; TOrrj; S O I R I O I : BaSaLTS: '-.BtlTTES; 
DOLOS1TE; S H l t ' 5 ; ISSOSPTIGB; » T t 9 l 1 j : T t ; 
'.iLEai; CBalCOPTBrrE; n-ETaLS: BEDOX BEncTIoaS; 
m*iBis.rziTiaa; «asre M H C E U B T ; SISTC 
•USPOSal; L1BQMT4ET STUDIES; »ISTES, MDIOBCTI»E 

Takaaaski, ( . , c. Eesashiro, aad T Backida, 
Kycto ifntvatsity, kyot<v, Japan, 

l a s t s (or Beksalors of Bsdloectlve Iodine 1** ir. 
So i l* . Part * . (II 

B s l l e t i s of tk« t s a t i t a t a of Btoalc !aer«y, 
Jyoto ifniaersity, pp. «»; n»tl-tr-*<.M; 1 
pp. « " 7 M 

an adsorption %' '-\ for raAtoactiaa ioaia* 
fa* ia aoi la k *an creataa. adaorption 
pat at.it aax* a . •» i i i i a a t in to « 
rafaraibla part a. irp»i«r»lbl» part, <a4 
t iaa aariat ioas foi k «ra oivaa. Tk* 
aodal 1« 4afia»d a a t k . a a t i c a l l t . <n4 ia 
x.m,xii axiaq aaapla* o f staadarA aano for 
aolacalar ioaiaa aa<t aoaatala saaa for a«tkjl 
iodida. *ast aaricoaaaat i * ilrf a ir at rooa 
taaparatsra. Calcaiataa falaax tra pro]aet»4 
froa tk» taat aalaa*. Talaa* for Hi, 
*<j»i»alaot t o a d ia tr lbat ioa e o a f f l c i a a t , aad 
for <a (tta quaacitf of irrararaibla 
aaaarptloa par anlt a a « tiaaa rata ot 
ircararaibla aasorptioal obtaiaao by tka 
aaataadf floa aatkoo for I 2 ara 0.%* t /g aad 
1.2 I I0 ( t -3 | 1/4 a t a , ra ipaet laa l f . 
Distribatioa eoa f f i e iaa t pit) i * dataraiaal 
to »«»a a raaaa of 2 .» -0 .» 1/B. Tkara »**» 
to ba lar^a taat arrora ia qaaatitf of 
irrafarsibla adaorptloa par aait aaaa aad 
rata of itraaarairla adaorptioa, bat i f tkaic 
raaaactita aalaaa <ra aaaoaad t o ba 2S aa/« 
and S z 10(E-J) l /aa Bin, tkara ia 
apprsxlaata aoraaaaat vitk tka o b a a m d Ka. 

Dtatrlbatioa Coalf ic iaat; kdaorptioa ta ta ; 
pareaat adaorption 

* \i\ 

kasosrrroi; s u t s : LiaoiiratT sraoirj; 9i^«n-
C3BKMJB9S; BILOCCTS; tMIOGIElCSTIT; SkWS; 
SOILS; ntoBEncit staaiES: isonres: 
!>rsoBrrio«: aqsExs. *»Tnnric»L: eavkTiais; 
toa'ir l i t 

<20> 
TaucLi , T . , C. raaaabiro. and x. Takaaaaai, 
Erato 8a i** t s i tT , tToto. Japan. 

tas tx for fl*ka»ioc* of tad ioac t ia* Io£ia* Cas ia 
S o i l s , part 1 . (Jl 

B s l l a t i a of tk* l a a t l t a t * of atoaic Eaaraf, 
Kfoto S a i a o r s i t r . PP- *>: C«»L-tr-»SSa; 3 
pp. 11*7*| 

tdanrptioa ta s t* for radloactiaa aatkyl 
iodida (CI1I| aad aolacalar io4iaa i a ae i l 
saapla* a*r* part or aad. Saaplos aara of 
•oactala s o i l aad standard sand (prapartias 
a iaas Is raportl packad i a t a s t co laaas . 
aathods of prodactioa o f taa CRlt >|a* aai 
aaa lys i s tackai ; s*s ar* diacaxsal . Tasts 
•ara coadsrtad at aariaas taaparatara* aad 
kaa id i t las bf passiaa r a d i o a c t i n CS1I at 
7-7S «<j/l tkroaok tk* s o i l co lsaas . Basalts 
sko» tkat adsorption aaria*. » l t» 
eoacastratioa of 9ns , aad dacraasas skara 
taaparatara and kaaidi tv ara kiak. Tka ioa 
ascbaaaa capacitr raagad fro* 0.24 t o 0.5* 
saa /c . For 12, 1G0*. adtorptioa ••* obsaraad 
•kas load »*s baloa s i s a l * aolacalsr f i l a 
capacitr (HO s « / a | . foe CI1I, adsorptioa 
» s lass tkaa 1S< of tfca load akick aas baloa 
aolacalar f i l a capacitr 1»0 a i / a | . 
Qaaatitias of air saoap dasarptioa, of 
s o l a t i o * laack, and of raaalaioa sabrtaaca in 
tk* sasplas aar* oktaisad, l o s t of tk* t o t a l 
CB3I adsorption aas dasorbabla bf a i r saaap. 
Sadar kaaic coaditloBS, a i r tm**t dasotptio* 
d«craasad to aboat t o t , and at H i t 
taaparatara i t sa s l a s s tkan SOt. adsorption 
in aoaataia s o i l >a* aboat 1/19 tkat of 
standard sand, skick corraspoada to tka 
raspactiaa apaclf ic sar laca aroaa of tka 
saaplas . Taa aataratloa adsorptioa of 
standard saad i s aarr la* caaparal a i tk tk« 
aoaatai* s o i l , (Lf>| 

parcaet adsorption; loa tickaaaa Capacitr: 
Paraaability Coaffielant 

t H I 

kCSntPTTOI; O S E S ; t»«O»»T0»r ST1BIE3', 3 I I U I : 
CORPIMBSS; BatOCfaS; HDIOOIEarsrBT: S1*D3; 
ClkTS; SOriS; COBCEaTPITTOIS; ISOTOPES; 
M%CHl*a; BES0BPTIOB; IQ0IBE 111 

<21> 
Taaaehi, T., %. Takakaski, aad T, Rociba, Eroto 
Oai fats i t f , Eaaiaaarimj Danartaaat, (rata , 
Japan. 

Taat a for Sakatloc* of Bndioactiaa {9disa Cas in 
Soi l* . Fart I. (3) 

Bal lat ia of eka l a s t i t s t * ef i t o s i c fssraf , 
Syoto Onlracs i tr , pp, W; 0i»l--tr-*M2; 2 
pp. (I*'!) 

Tasts for bahaalot of r sd loac t i sa India* 9a* 
aara coadactad as laf tkcaa trpaa af 
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<21> CMt . 
s o i l s — r i s e r send froa U « WJi Seva Biver, 
noaeteia s o i l tree SJi t tsoaeeoel i ie . ead 
standard seed (cos Toyoeta. Tes t s > • : • 
conducted at rood teaperatere and *t >09 
deeraaa C, aad at kaaiditfcra of 1»»* t b u 
W , SO-MC, and 44-1001. t e n l c s are 
tabulated i e tka t o s t . I s faaeral . tke 
klaaarr knnidtty. tka l s s s adsorption — akick 
x y be as* to eater covering »oiV s t a i n s »&•» 
redacika ssrfec* tree for adsorption. 
gaesCit i** of i r r e e e r s l n e adsorption foe a l l 
s tap le s ere approainetely eoea i , reaardless 
of t e e t s s t con di U s e s . fLU) 

Percent adsorption 

I 111 

inS3!MT3l; CUES; USOsttOIT ST09IES: S*10«BS3; 
SkMOCSE'ISTnT: SiSDS; CUTS; SOILS; DESOSTTIOB; 
ISOTOHS 

7 u i c > , T.. oak 1-49* national Laboratory, Qat 
t i l a * . T». 

S t r o s t i s s t e e c t i o a e nltk l i b e r a l s - (3) 

TI.O-T62*; Sroand Disposal of aed ioac t la - f x t t s , 
J.!I. «or<jan» J c , «t a l ( M s . I , Proceediaas of » 
2nd conference. Chalk ( i t e r , Canada. September 
2«-2», t a t i . (pp. t«T- i«5 | . « 5 pp. (WW, latch) 

Laboratory t e s t s »er« ran to cater a l t * »»« 
af f i eaer of varioas a iaera l s i a reeoelna 
s troat iaa fros aiaalated « s t e notat ions , 
roar eeckeaisas of reeoael eere exeaiaed: l) 
iaa •ickaaoe as aa absorption process la 
c l i a o p t i l o l i t e end c lay • i a e r e l s , 21 ioa 
erc!.»aee a* aa adsorption procaas 
characterized by tka raactioa of a laa iaa , 1| 
se tasoeat l c reolaceaant a s ckatacteri ted by 
CaCOi-pkonpkate reac t ions , ass »( 
prec ipi tat ion react ions aitk satarat 
a e r s ^ e l i t e s ead c l i a o p t i l o l i t e i s coo tact 
aith fkosfktted aaste . alanine H I foaad to 
caaoaa a trout i s a by adsorption, tka reaction 
balaq pR'depeadent, ak i la r a r a i c a l i t * aad 
c l a y s etronaly absorb atront iaa. Tests 
indicate tkat addition of H a l t e d aeoonts of 
pkospkate prosotas reeove1 of s troat iaa froa 
eolation by r e t e i c a l l t * ia a ae tasosat i c 
r^placasaat raact ioa. l e soaa l af s t roa t iao 
by ftateral v e r a i c a l i t e s and c l l a o p t l l o l l t e 
aaa leproeed by addition of ebospkate ions at 
fclaher p* r a i s e s . (Ck*| 

»ala»»at t o typas of aao loa ic eavironaeats tae t 
•onld ba aoat baaafic iai for aorptioa of 
s troat iaa . |M/c>«) 

ktsqapTioa- l o so ip t 19*; »eaiiiCDLrrt; P n ; ma 
ttC»tf,t; tlUintOK COfPOPfgS; atatULS; 
CWTOmtOtlTJ; PPKIHTITiOl, C*«HCkfc; CUTS; 

<2J> 
Taa«ta, I . , Oak (ldaa Vatlanal Laboratiry, Ot* 
lit**, Tl. 

Sorption ?hanoaaoa Itunlf leant in 
taaioaetlaa-Vaata Olapoaal. (1) 

aaaair «». f t ; Oidacaroana aaata n«na<)«a«nt and 

ttur.--aatal :apl ica>iso<. T.a. Coot ( ! ! • ! . 
?roc>>linos of a Svaocavaa. *oastaa, "I. 
»tcaab*r « -« . 1S'». «r>>. 'W-J13>. (»«'2 | 

kt tka Cfck S i d * satzoaal latoratory (OML| 
loa- l»»a l a i r t^ i i « t caa 'a j »i»k l iaa - ioda 
to raaoaa s t roe . i aa *&t eas iaa at a* aad 9at 
laav l s t a s o a c t i r - y . »^tk aa iscraasa ia tka 
l iaa-ask a d d i t i « - . •%» 9at s troat iaa s i l t b* 
H u n t , aadiaa-lt-ral a^sta i s Jiaposad i s t o 
a baddad skaia Fcraatioa bi tka 
kydraa i i c - f rac t t t i t ? t<ck~.^«a- laay ioa 
adsorptioe a<{«ati>as Uaaa baas dariaad foe 
tba adsorptioa b^ a i s ^ c a i s . Osa of tka 
coaaoa faatares I s tkat tka c o w a a t t t t i o a j t 
tka radioaaelida aad i ' s s t»bl« c«iatarpact 
i s a s sa l ly vary loa coa garaa t o tka 
ccacantratioa of disvolv^d u r a - f^r 
aaaspla, i a l o» - l* ral I iaa id »a-*t? stab la 
atroatiua i s I/25C3 ol tka a i l a r saa of tka 
catiOAS. S o i l s , as »al 2 as >.k* diffaraat 
ckaaical a s a l i t y of tfct > is t» s o l a t i o c s , 
• ffact ioa adsorptios . djrtt«>cil lonita kas a 
capacity of 100 a*a/td.- a . Tr i s capacity ia 
a r a s s l t of aarka&-j* praparr**^ associated 
aitk tka octakadral layers a i : isoaorpklc 
s a b s t i t a t i o a . *etc'.-:al>te kai; •- s i a l l a c 
capacity t o tkat of aor . faot i l l - l i te bat - t s 
isosorpkic s a k s t i t s t i o i i s te la- .* ! to tka 
tatrafcadral l»y»rs. ki etkar typ« of 
sabs t i ta t ioa i s daa to -.Ha ioaizakl* i o n s # 

kydcosee, p n s e e t at tka edoa* of tae c lay 
s iaeral adoas. Ikil>% n aoataocil^.oaita sad 
v e r a i c e l i t e t k i s fciad of ~ Uasfa ascoaats 
t o : ot'.y St of tka t o t a l capaci ty , ia 
kac l ia i t e i t aakas ap t c S3* of tka t o t a l a:d 
ISC*, of tka tota l i s s e a j a i o z i d e s . 
loaixatioa sab^^itatioa iz pa dapaaiast, 
•kara above 7 tkera are s s h s t a s t i a l iacraesas 
i t c a p a c i t i e s . Tka d i s t r i b u t i o n coat f ic iant 
of a e r s i c a l i t e aad kao l ia t ta skaa decreased 
sorption v&ea a VaCl solat ioa i s aaed (52,^00 
rs 2,700 and 2507 as *>a, raspact iaa ly i . Sack 
a de<r«ase i s aaplai&ad by sodiaa io&* 
coai«aiin9 foe esckanae s i t e s . Tkis decreasa 
i s so t eeldanced by i l l i t e dae to crysta l 
s t rac tare . td<;«-lattxc« f i ta t tok )>s 
safaastad as a sa l tab l* aackaaisa for i l l i t i e 
a inarals . I t root la* adsorption ia natsral 
systeas i s aack loaer tkaa cas tas dee to the 
coBpat i t lot of c r l e i a a for erckeafe s i t e s . 
Boaeaer, fceatad alaniaa aad l iaon l t* ezkibi t 
kiah d i s t r i b a t i o s co«ff i c i e a t s . > lso , by 
increasinq eke pR of eke aataral nater to 19, 
adsorptios i s Increased. I t kas keen 
saoaastad tkat tk» SonyCbapaas a l a c t t i c 
double-layer theory adajaately aiplaina tka 
exekas^e ctftzit-f of tke act iaata l t l t t u i . 
Tke theory aas a l so aaed to cvzUi* tkat 
at toat laa adsorption by aaca ica l i ta rt pA 13 
i a >iae to tka oxlstanca of kydroayl spec ia l . 
Platoniaa in s o i l s kas Jaea stadiad aery 
l i t t l e and aork la no» procaadiaa on tke 
absorption o< platos iaa froa aatar systaaa. 
consideration of tka cock-f la id or 
s e c i e a n t - f l a i d interact ion i s discassad for 
l o * ' l e * e l aaata diaposal la paraeabla 
formations and a a d i s s ' l e a e l aaste disposal by 
kydraalic fraccariftf. Sose laaefciaa data la 
a l s o included. <»!>») 

Ton tackaada Capacity; p i ; Distrlbation 
Coeff ic ient; a f fec t ive Vorosity; Balk Oaanlty 

«!>SO»B**75; kLLDTIm; C»LCI(I« ZOnKXiM; 
CiTIOPS; CUTS; COttaXMCS't; OUPOJIt SXTt; 
eoajTioas; cioctitnisiti; ototostc STUT«; ^kanao 
t i l r i ; FTOIOtMt; IIIII0IIl.IMrf3I; W» tlCHIfiZ 
CkPkCJTT; I tOt l l lTa; ISaCRHe; *0IT«3tlll0»Itt: 
UtOIfTIOKS; ItDIOIOr.LtOr KtaHttOI; StLT 
M50J1TS; SiaOSTOItS; » « C t S ; SOILS; 
tmicoLiTt; (isTe orspojut; nsTts, ttotiio; 
ViSTtS, Wl-ltlll; nSXti, HTfiniOIlTr-tltEL; 
njTes, ttsrotcrire; it*o**Taty ITOPIIS; 
•mto«tTic»L snttts 
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<2*> 
Taeare, ? . , 
t ide* , T«. 

Oak l ido* Patioeal Laboratory, Oak 
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a m i - 5 * H ; m i c o H s t a l Sciaaees Dle i s ioc 
I s s m l Progress import f*r Period Eadiaf 
S«pt«eb*>r M . 1«T«. (pp. < 2 - B 1 | , 1*7 pp . ( i«79 , 
•pri l l 

• c t i e i t i e s of ( k t Earth S c i m s Sactiea ia 
f l ITU iacleded: laboratory « * f U M 
leachiaf s t « d i * s asd laboratory 
character i za t ioa of a sh / s laex as* feed c o a l s 
tor tk* perpox* of •eoarat iaa iafocaet iea t o 
be *s*d la tb* laa* eMsfoael o f eas te s 
predaced by ike coal iadai try ftke Stared 
Sol ids Stedyi; dexalopaeat of a s tap le aad 
rapid assay techaiea*> t o v s t l a a t * t i e l o s t c a l 
a c t i v i t y U a doa i t r i f i ca t loa caac t o r ; 
•axelopaeat of setkaaaticaX aodals re le t io? 
to i a p e c t s of aeclear aad coal t e c k a o l e e i a s ; 
*** *xperla*etal cease r i s e* of batck ead 
cbreoatoexapkie ^Jckaieaei foe d*t*raieat ioe 
of t l s t r i b e t l o a . c a e f f i c i e e t s ( I d ) , us* of 
t#* aaJel ia* s l e J i e a u U U l t« j««Ic^i -
store** of red ieac t i e* e a s t * , l a 
iax*sstl«atie« s a l t eoees alosa. Ik* Calf of 
Saxico, i t kas bee* foaad that e e t c t f l oe s to 
tk* sa t fae* tkroaoh t rac ta te s i a tk* caprock 
oxerlyiax tk* doses. To ersorx tk* 
f e a s i b i l i t y of salt doe*s a s radioect ix* 
« « • r*pos i tec i*s r oxoeadastar f loa ia aad 
acosas thee aast b* i s ee s t loa tad- I 
pr*liaiaary e s s e s s s e s t asico. a s l s p l e 
aaa ly t i ca l appcoack has therefore b**a 
p*rfors*4. Pr la l t i ** focaalaa for coapatiE* 
tk* f lo* limit ia tk* a n a eroaad tk* doa* 
••4 for * s t i s a t i a 9 f loa rat* t o tk . sarfac* 
hex* b*«* 4*rix*4; applicat ion of tk*x* 
forasla* to a hypothetical s a l t doee ha* beee 
Bad* to e s tab l i sh tk* poxtlbl* «pp*r l i a i t of 
floa cat* to tk* sacfac*. ta another s t sdy . 
Id and s e l e c t i v i t y c o * f f i c i * a t s of t»o 
r tdleeac l ides (3r •% aaa H S3) detecslsed by 
ckroeatoacapkic tachaiea* eader c o s c i t i o e s of 
aasataratcd f loa ke»* b**a eoaporad 
e iper l eaa ta l ly aitk »ala*x dataraiaed by tk* 
katck *a* i l lbr iea eotkod. Cosasaaaa skat* 
aas layered ia a dry poeeced for* Into 
ckaaaal ckcoaetoaraphic p la tas . s t r i p s or 
b lot ter papar aar* ased t o del ixer tk* 
e l a t i s * s o l a t i a * [ 9 , 1 2 • C*(*oJi2] containing 
tracer I*x*ls of tk* radicaacl lde t o tk* 
korlxostal p latas . l a t e r ao**a*at at 1 ca 

lncr***ats a loaf tk* ck roeat >«ra t I wax 
c*t*ralted exae iae t c l ca l l y aad 
radioaetr ica l ly a i tk t r l t l a t e i « ? ( . - l < b < l H 
s e l a t i a c s . a coaplad-eejaetisea easel ecs 
d*r*!op*4 t o <*t*raia* U aalaos »»•> 
s * l * c t i * i t r c o * f f l c i * a t s . rk* mafti. kas f ix* 
var iables : tk* sat*r coa t* t t . the Borer 
**Iaci tr , tk* d i x p e r s l r i t r , tk« s r i a c t i v i t f 
c o e f f i c i e n t r e l e t I a« tke aafcxoea i » i t i a l l » 
KChei s p e c i e s t o Ca, e s t tke ss>l*r:f«itT 
c o e f f i c i a s t c a l a t i a f Ca t o tk* «xac*t (Ir «5 
or > i *7 l . • s t a r Toateat aat Barry xe loc i t r 
• e r e oktalaas *SB4.riaaataUr: U a p v c s i e i t f 
eas deteraiaed fcaa iadepaadeat aeasaoaaats 
of t r l t i a t e d eater a lasa the ckcaaataaraphic 
co l eea , aad tke f i r s t s a t a c t i e i t r T>eft ic laet 
l y katck *^* i l ihc iaa aeasareeentx. Teas, :ke 
secoad s e l e c t i x l t y caa f t l c ia s t coal* t e 
calculated frea the aodei . aacaaae-
< i s p s c s i * i t r aeaxareaettts aar* the largest 
soarce of *rror , tk* aasiaaa aav4 r ia iasa 
ea lacs aero as*d ia calcalatiae; the 
s e l a c t i x i t T aa« d ix tr ibat iea c : < ( ! t c U n * . 
Tkes* ralaex eere coapara-d aitk taasa 
d*t raised! ay tke batch •«si i i%xi*a aetkod; 
tke c a s a l t s caapare were e* l l , »-tk ta* 
x e l e c t i x i t y c o * f f l c i * a t s for Sc aad s i 
t e s t i s * t o b* oaly x l i f kt ly aroaur s s i^s t i * 
ckLOeatoarepklc aetkod. Id r i l M i fax ft a3 
»*r* 5 .J -» .« by ckreaatafcapklc sad 6.3 i y 
batck * f a i l i b r i a a aetkod; a a l a e t i x i t y 
c o e f f i c i e a t s ear* l . » - i | . 5 xer-ns t o . ; , rat 
Sr K. I d ' s ear* 2 .0 -J-* by ck2>sato7r>paic 
asd 2-« by katck a « * i l i t r i a a s>.'k*I: 
s e l a c t i x i t y c o * f f i c i * s t s sec* ' . « - 3 2 • « [ » > 
1.». Ilathl CUtB» 

S*I*ctl*ity Co*ff le i*at ; t i scr lbxt ic« C-wt*ici*at 

Sr *',: Si tJ 

IXICtZMC- 0r»IT»*TIO«; IStES; COIL: SETS3DS; 
S>9HS; SODELS, ItTIBIiriCU.; ZIXItOIICRIL 
ispiCTS: BSCLCII p o e t ; b i s T t i i i r t o s 
c o t r n c i e i T : s t o n c e , ceo ios ic ; ihSTt stotist; 
f l S t U , llSIOtCTITC; SILT KMES: «I3«I» tlTCt: 
r t a c m e s ; U P POCK; BTDUOLIC TILOCITI; 
SIltCTlXITT COCTTICIJIT; STtOPTIVI K-. SICIEL 
«3; CniMltOCIIPIT; vaSaTVeaTn M a t ; S l i l S S ; 
SIDISfSTltT POCKS; TtaCHS; LltOIlTSlT STODIt5: 
TifO»rric»L sTOBits: site siitcrioa 
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COVTKI;* testes t«s nn+cmxrt 

C'%'»"1*;T ' f ' ' ' ? 1 ' S '* i 

«5> 

<2S> 
•rakst, » .» . . «-S- reerjy kasFUCk as* 
•eaeloaaeat aeslalatraaioa. T£kas*ortatio« 
knack, aasklaitet,, SC. 

Tfce Ckeaeise; h t « n of seclesx rraaspor*. f«l 
IUI-St- lt /11; Traaacort pacta* irf for 
kadleectin *et*cial*. »racaelia*s of • s w i u r . 
Ties**, I n t r i i , IT'S. Jap, 3-*>. 11*76, leoast) 

Tkl» i s * x**ie* of t ie c t a t p i ia tke 
leclaer trsassort laJrstxy- la)or eapeasia 
Is placed a* aerification rcaateac aiaed at 
eetesaiai.sn; tke aaaaaccy of aackeas ten iae 
asd eesipa p c a j n n . Ike »*p*r idaatifies 
prokles I R I I sack as (X) »be t«e* •* panic 
n l t l t t i i U i ^ sal i-scaftaK* e i tk* safety 
reaalatloaav 12) trassparx ttftfucli. i l l 
•afialsc tka tecfcsioil be . i s far safety 
raaslatiena, t*) iacreasiaj asasars of 
aacleer arterial sbipeett*. fit earaloeeeat 
of sp-tit lat l casks capafcle of kaaaljt.? ki)k 
seetro* Urals , <«t t u » i i m i aad 
aalMatioa cf ratiatiss dose staadars.*. 1*1 
aealicy cottral deriac Bacfceae fase iot iaa. 
fti corrall'loo of aaaiteexiaa eaal**i.s aitk 
seal* aodaX U5U*) aed fori seal* tee'lae 
aad |" | affrets of traas?octatlaa *tr*_r; ea 
tka iateerity of tk* cor raits ia tke partaea-
'.is-sl WT) 

**)er aapkaaLs la placed oa tdeatifyine pra-rra 
areas ia tka t ; ssportatloa cf aaclaar 
aaterials. (91/m 

ttk«sniT>T;cc wicteu u?ctrii5; soon.:.; 
t>»iiTtoa nosi; sirtrr: STI»EI*I>S, MD«»I: 
>SCnCI*C; CaSIS; DCSIS*: lEflraS 

««> 
Calais. U.S., *oek**Il IsterMtioael, tockrelt 
Beaterd Operatiosa, t ickl ied, II . 

Statas fa poet, Itdioectir* aavta Packafia* 
Stair. t « 

*IO-ST-1«; *• pp. (T»TT, 9ec**b*rl 

Tkls capon prasaats criteria for tt« 
pectsalsa of lor-Ural TtO rasta (HT«|, 
Ut*r*edl*te-I«*el n o east* (IlTD, e>4 
eleddiae aasta to aasata tkat tka coataiaars 
aaa cost»sts s i l l b* coapatikla ritk tie 
ksadli** **oip***t am) aaritoeaasts 
eacoesteree troa tka tiaa tkey ata f i l ia l 
tkroeak fiaal aaplacaaaat. Tki* st*4y 
coaaldrcs oaly coaaacctallr oeaeratad Tin 
rastee, excladiea kiak-lerel, s p . n faal 
•laaaata, ead aasaoss rastaa. Proposed 
ct ltarU are: fit contaiser* foe LIT* skoalif 
•aat tka reoaireaaats of a 1k(23| packaae aid 
eoafore to POT spaelficatioa aaakars lie or 
11*, iM aot escead M jai l eras aolaaa oc ltd 
lb* aalakt; (2| lira «oo claMiao aasta 
costs iaars saoaM aot ascsas •• ostaloa 
dUaatat of 2* i s . , as overall lasatk of *.•> 
f t . , ot • atoaa salokt of 12,000 U s . ; <}) 
astlaaa sstfaca cadiatioa lr«als of paekaoas 
skoals ka 10 a«/kr foe ILTI, 1$ t/kr for 
IlTf, *%i 2000 l/kr for claMlaq rasta; {•) 
sailsaa koat aalssloas alloros ta 5 salts foe 
'MI, n ratts («t ill*, mi 2000 rttts for 
c*as*l*a aasta*; (i) eostaiaar saaiaa aast ta 
adaaaata for saf* kaaaiiaa; («) tkar* scat 6* 
*• •laaificsat raaor-ibl* aartsca rsOiosetira 
coktaaiattioa of u « paekago; CM istaraal 
pcassara aaslaa sra 10 pal for t t t t , rklla 
IITI aad c l t U l t f sa*t aoat U«E rrsasara 
fassal Coda Sac. XIX, Sir. 1. Tkat a *ra aire 
raaairaaaat* for critical it j , aasta packaa* 

costasts, aasta packaaa idaatificatioa, «a* 
aalatasaacc of g u i l t y coatcal tacoc4»- t l f l l 

PICItblK: SkSTCS, TJtSSIISfIC: IsSrrs, 
10»-LrrC; S1STSS, ISTIIKBTaTl-Lrm.; CUkOTSS; 
?5usporrino» : CDTrmtis; s r u » u * s . rt»nit; 
KSXCS; vtesssK tTr»CTS: epiTicktrtt: m m ; 
0CU.TTT IS^SVkSCE; SISTI BBPOSkt; »S*ira5 

Ooleabo, P., aa* l .S . sailsos, Brosltkaraa 
Satiocal latoratocy, Oapartaaat of laclaar 
3aar«T, kaclaar aasta Yasaataaat tasaarck firoap, 
Vptaa, »T-
•xopartlas of Saeioactiaa a«stas »*1 kasta 
COHaiaacs: Prooxass Saport »o. 6, 
Jalj-Saptaabar 1«T». f1| 

93l-%ztiS-WT; *2 pp.(J«W, jaaaarrl 

74a casaltx of a litaratara satrar >a tka 
cerroaiaa of star I ia soi l aarlroaaaats as i t 
appllas to tka icteerita of staal desss sua 
t i l * staal vaslts asaa for raCioactiaa aasta 
tra prasaataa is ckis atport. rk* *f fact of 
taa pftfsiral aa£ caaaical pxapactias of tfca 
soi l as tkar ralata to tka rata of tka 
cortoaiOB of stasis aas aiplorad. Taa 
rasalts of tka litaratara sarray ssaeast tkat 
tka corrosioa ratas of farroaa alio** at* 
laflsascad priaattly by soil, soistaca aad 
ckaaistry rklla alloy aiccostractaral avj 
caapoaitlssal coaslOarttioas ara of sacoadary 
iaportaaca. I t aa* eksarraa, koaarar, tkat as 
a staal i s aasa sora ra Ustaat to aaifora 
corroai-ta i t bacoaas aotr aalaarakta to 
plttlaa corrosios. Tka \aaaral coicapts it 
corrosioa ara dlscassad. tka pkysicsl 
propartias of tka soi l astlxaasaat rkick ara 
discsasad iaclada aaratto* aad aoistata 
coataat. Ckaaical propartia.: affactis? 
corrosioa rkick are dlscassal .clala 
dissolrad iaoraasic coastitaaits, orasoic 
sattar. sad pi . rast* aad criteria tor 
aaa«ariaa so i l aa^rcssiraaass ritk raspact to 
carrosioa iaclsd* rasistirtty, total acidity, 
redox poteatial, sad polarixatioa of tk* 
ratal. (JC| 

Sood raries of soi l paras*tars rkick ca* be 
aesiarsd ta tetarsise relatlr* sasrassiraaass af 
• o i l . (D»/'jcj 
Mims: s t r n s ; coitssxai-. usotaTatr sraoirs; 
SOILS; uioys; ttsisrititt•. cuts-. *3rsra(c 
CTITfaT; COsTtlltl HTSCktTT; OtlkSIC CO*rOk«PS 

<2s> 
m*l*sck*i«t, I .S . , (arrard Osivarsity, 
Oepartaent of Saaitaty taaUeariaa, caabridaa, 
• a . 
Opti*«* rie* Ckarsctaristlcs ef Tasks for Decay 
of Hit Coolisa l i l t c kctirity asd Storaaa of 
fa*l Ueaests. |«t 

TI»--'5f (Part »>: Sesitery laaisaarisa l*pa:ts 
of tbe itoaic Is or ay Xsdastry, ktoalc tsaray 
Coialaaios Paper*. Decaatar 1*4*, (pp. »0>**| 
(TIB-7»11, part 1).(1»M, Btcaakari 

laroa task* sra saad to *tore fael *la*aata 
reaorrd froa saclaar reactora. (era, rater 
•or*** • • s »fcl«14 seal est radioectlrttf, a* 
rail a* a coolaat of beat «i*r* off fees faal 
aleaest* asd «• dt ls tsst of • • radiosctlrity 
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<2«> COST. 
re Zees** froa a selective fa* l t U m t ia 
• u n f i . m e t i s * is I'V to rocircsleto aa* 
f i l t e r foe c lar i f icat iae M l oacoataaiaetiaa 
of tk* eater or 19 to pen i t coatioeoes la 
u 4 oat floe of parlf ie* eater- leaia sfcert 
c i rc i i t ia * . skoal* bo avol*** as aa acoaoay 
aoasoro. Tkis seats tk* taak skoal* kav* t t * 
sost favorable flow characteristics possible 
f>c i t * s ix* . Tee taoperatere of tb is ester 
is sot bleb as is t t t cas* of reactor coolast 
« I K . la tbo isvestisut ioa of leteatioa 
tacks tke so cello* "flee-tbroeak cox**' is a 
sost osofsl aaatyticsl tool , Moa l ly . sock a 
c a m prseiftes a stat ist ical aistrikotioa of 
tk* doe-Uses of i a * i * i *oa l eater eolecales 
ia passaae tkroeeh tko teat . I c taa l 
flae-tbcoesk csrees caa osly approstaat* sack 
* * i= t r ibet i *a sisca tbo tracoc aolecales or 
toes *o aot secessarily te l le * petkliaes tbat 
are l * * * t i ca l aitk tko*)* of aator solaceles 
oc particles of easts- loroasec, l is i ta t iees 
ar* iapose* by iaoarfoctiOBS ia tbe 
seasit ivity aa* precis!** of tko trocar 
* * t *c t t *a apperetss.. •ooaror, tboso 
aoa-lteal csaditioas so; ort iasri ly b* 
coatrolle* so tbat tko arror is aae/lifiblc 
fcoa a atactica*, vleepoiit . 1 floe-ckreeqfc 
carve obtain** aitk a see* trocar as* 
lot actios apparates pro vie* a asofal 
isfersatlo* relatiae. to tka ottoatios 
cbaractaristics of a taak. l ick a kao*le*e* 
of tko stat is t ica l * l * t r iB»t io* of f lov-tieea 
of ie4 iv i * *a l particles i t is possible to 
calcalat* tbo r**octioa is activity of asy 
r*4ia*ctlv* isotope of specit1*4 k a l f - l i f * ia 
pessso* tkrnaek tk* basis. (Istkl 

TUtS; T0tL t M e s T S ; r t lTMS; XCQSTksI*lTI<M; 
c w u n s : TtjKt*s; io«s; r i t n c u s ; ninzatz 
SkSTE STOttcr; BlSTES. SOU); TMCI55; 
•faPC*ITI<»; ISSTPHSCTTS; W K U ; SOOIPOEIT. 
PMSTtcs: LaaotiTOiT STSSICS; UstoicTifc OCCCT; 
ST1TTSTICS; SaTCLStD -"WTIIBVPS: TSEuf ETICIX 
staoits 

<2»> 
lataxevycz, • .<; . . as* J.E. ask, Tfta 
Corporatioa, Berkeley, c » : riberslass Posies, 
Reaicia, C». 

K tko steel Oreo tbo aaseer?. ( I I 

C0iv-T»55»2; sasaaoaoat of lo * - l *v * l »c*ie*ctiv* 
•este, «.P. Carter, ».». saekissi, as* t. rata 
(14s.), Proceed teas of a Sysposlee, i t l aa ta . 
Si , «a T 23-27, i«7T. Peraascs Press, fee fork, 
«T. Ck. « , (pp. MJ-&0»), 12W pp, ( l e i * , 

Presest lev-level roaioective aasta pectaaiag 
is loeiaeto* by tko sso of SVasltea devas, 
ak i l * lareer sisas ara beiaa s t l l i z a * kocsas* 
of aeososic lacestives. Tke ase of steal 
aitk i t s iabaraat ccrrosioa t**4eecles 
r e m i t s la potaatlal probless at tko barial 
s i te , Tko as* of *4rasc*4 fibaraUss I ts a 
erica poaalty akoa eeaparaA aitk tka 
t f -«al los «ras r i t beaafits ask* i t as 
attractive assta barial aa te rU l . ribaralass 
coaara* 4rws or coataiaors of for a seeker of 
•**aaca«as o*or alaaiaaa, stool, plastic, an* 
roe* for tfc* storao* of aaclaat oast*. Tbo 
effective l i f e aaoa of tko flberalass 
eostaiaar is at least 90 years, riberoUs* 
rest* is a ra* lat i«s barr ier , of fer is* 
sbieMiaa ptoserties to alalalie ssrfsca aowe 

-rates, riberclass is eater reslstaat aa* 
siaiaises aay laaeblaf of easts lata tke soi l 
over • iaai f iceat periods of t i e * . I t 
proaKos atractaral Utoor i ty aa* can he 
aesiaaa* to eltkstaa* tk* eospresslae loal* 

oacoastaco* i s aartk borial ooacstiass t» 
l / * - i a . r r r tiksralsss caa eitastaa* « 
praosart of I N p»i». ribocflass kas a kiak 
cocrosies rosistasce. R caa bo sso* i a 
as—rtnloa eitb f i r * r*tar«aat oc 
aatrt-ortlsaet sk lao rosias to operate 
ceotiseossly at 3 M t. I t kas kick 
atxooatk to raiakt n t i a a as caayara* to 
coscrato aa* stool: a f fberalass set lasiaat* 
kas a stc«a«tk'LO-a*ia>t rat io of 3»«.«M 
coaswrec eitb 230,MO f a t stool, r ikerelax* 
is electrically Boacoa*actiae as* i s a 
tboraal lasalatoc. I t kas a saootk oarabla 
oator Uaisk of sol*e* falcoat fee aas* of 
cecoateBisetios aa* altcavloler. protactioa. 
Tbo tkroshol* aipoaatas for slaaif lcaat 
«a*)«aa to tka fibocflass raoiBS acofeao* foe 
aa^to coataiaors a t * kiok; typical castas 
ikiiA eool* bo as** are Siaecal P i l lo * 
Polrastac [ 2 1 McceSi rat tkrosbsl*] as* 
tteaeUc kBiao-Oaxo* Ipeay Polyser tlS(s*10I 
ra* tkrasboU]. F iaal ly , fisoralass seats 
bapartaaat of TrsBspoctatioa roosiceaeats. 
Too key to a fiberalass aarrUar oasts 
cootalaer Is tke tesiaa isteorlty acUoea* 
tkrooT* t b * oaal i tr of tee Mtocials ess*; 
i . e . , teasilo strosetk Cot </ • i s . of 
fiborflass ess eary fcoa «.*»e to V*0,»ao psi 
*a*os*iaa epoa tk* type of flass as* rosia 
xpocifia*. lea* lay-ap, ckopper ass 
•pplicetxoss kasa k m t r i e * by so** asclear 
tac l l iUes to coeerf- . jo*aa bosos. Tkis 
oatko* sas eaployo* ckiaf ly becaes* tbo 
r a d i a t o r s as* *e<tiaB«rs thosobt ic aas tke 
ckospast a 1 tenet i r e . Ia oaltilayor 
applicatioBS, tk' ckoppor ass satao* 
typically asas sack sort flberalass, labor. 
aaj reals tfcas otker aotkoos; tbos creatiaa a 
•ore costly part. Tk* secret to saccassfal 
fiboralass oastfi^ i s to osploy kiok oaality 
metarule sack as aoros roaiaa or oat, akich 
y ia l * a loe*r cost part eitk tea to foar 
tisos tke MtoTial str*Bftk. *slaa sack a 
a*tb«4, tka fibarolass altaraatiaes to taa 
Sl-««!loa *ras as a aecleer »aste coataiaer 
are al i taal ly aa l ia i ta * . (latbl (LCI) 

t table of pkysical propwrtles of f iberflass 
lssiastos aa** of pelyesC;* rosia as* 'arises 
l l a s i coepositioss i s iacle le* . 

PIMlCLtSS; H n S : C3STlISt«S; »STtS, 
U " - l W t t ; gESfiS; PITSICIL Hort tT I tS; :«tBlc»t 
PlOPtmtS; TCTSIlt STtnCTS; COlrOSIO*; 
evtiuTtoi; r i n a i popntrts; itsoitis; *:viess 

<»> 
•o r l i ae , 1.1.. D.L. nsk, aa* «. Teraia, lock<all 
iBtarastioaal, Itosics lateraatioaal pieiaioa, 
rocky flf.M Plaat, fol*ca, CO. 
tsoioactiv* paste Psckaaa Bevelopseat at tke 
locky Plata p l a i t . (21 

I» r i -s i - IO /2 * ; Traasport Packsaiaa for 
ss*ioscti<e Raterisls, Prseee*iaas of a Sesiser, 
Viosaa, »astrla, »*Tt, (p^. t f V l t i i 
( I * t«*sa . ia /2* | . ( iaT« , ksoost) 

Carrest fe*eral reaslatioas roaaice tkat 
alpks cattaoiaate* votes (specific act ivi ty 
areator tkas 10 sCi/a) be eoataUo* ia 
ce»teller* abick ess be place* la retrievable 
storsee for tsesty year* after vklck tke 
arteraal serf ace of tke packaea seat be 
ceateelMtiee free as* capable of beiaa 
rakoa*la<, Tk* paper cevlevs Pocky Plat 's 
pscksoe levelopaaat process is l l f b t of tkese 
recairesett*, Tke avaraae aaasal volaae of 
platoala* eottastsate* sastes ptotaea* at tke 
fac i l i ty esceeos 3S0O ee e. Tkese vestas are 
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o*> coot. 
traaspacted at tar l a t e r i e star*** oa t i u . t o 
t t o sar tec* s t a r e s * f a c i l i t y a t i m . t i e s * 
e s s t e s s r» vas t ly ( c « j m t l | t raassoc te t I* 
215 l i t e r s t e a l drees l l M i eisk 0 .23 a ia ieaa 
t b l c t e e s * polyetkylea* l i a t r . Ta i s Hear i s 
• • lava free a c r o s s - l l a k a t l e r e a l s m l a 
eesleaed Cor st i f f****. Tats s t i f f s * * * 
p e r e i t * stacfciae. avea i f corrnsie* of tk* 
s t e e l a n a eecacs . t e e l - t i a e a f iaa 
espec ieac* » i tk 0.15 ca ataat aad 0-23 ca 
polyetkylaae ladicatas a l i l a t i a a i» e x c e s s 
e f 20 pears, a l tar e s t i v a l laaca c o a s U e r e i 
i s c l a e e (1) a tkeraal ly feraat opea-kead 
Maar I0 .0s -0 .20 ea chick | [2| a fclev-aalded 
c l a a a l a n t - U i ^ t I*.10-0.20 ca t k l c t ) aad 
|J» a f iber « l a s s r*isfore*d polyester res t* 
f» . lS ca th ick* . Oast*- are a l s a pacta*,** l a 
plyvood baaa* 3 ca a capaci ty , ea l lad aa tk* 
exter ior ai tk 0.32 to 0.*5 ca f i b e r e l a s s 
raiaforced polyester . WTI 

k revive o f ta t k i s toc i ca l aal carrast packse* 
seveleeaeat* far *a 23* s a s t e * araerated a t tka 
tack* l a t a l U t t . tBl/JTl 

Mcskciac; i » r e . tksmacrra; purrowM; 
coarksmrxoa; u r n s ; »»sti n u n ; snnetos, 
rianit; lenrrmaRirr; septs.- s i t u s ; I B I I S ; 
Roiostcs: M»Rmu>t; icrsas 

o n 
see Pcablaas i r i s * for Vac lav l a s t * Store**. 
C«l 
Ck*eic*l aed faeiaeeriaa. I**a, I pp.f19'S, •>«* 
t2» 

ta* f l sd ia«* have skaaa tkat tka kaat 
«*a*ratei ay tk* dacay of b i s k - l e v e l H S U 
oay lacraas* tka leaeb rata of c* lc ia*s a i l 
baros i l i ca t* alas*- tapcocessad H i U 
caais tara ara erpected to ka«a 5 kv kaet 
pcedectlo* 14 yeere af ter repceceasita.. 
Speat faal e s s * s b l i e s aca aspected to 
aeaerate 0,«, k*. Tkls koat coals ra ise tk< 
teaperetere of sa l t foraatiODS to aOO sacra** 
C. taack I H U at 300 d*ere*s C aaa 300 >ta 
oa boros i l i ca ta alaas skoa*4 cosplet* 
deetrect iae of tka g l a s s aitfcia 2 aaaks aail 
er tcosfve ceeaical raact icas betveea tk< 
aaatas ia tka alas* aed tk* leackiaa 
s o l t t i o e . s i a i l a c espet teee t s as c e l c i u 
save s i a i l a r rese l ta . Tk* oof and tk* 
saedisk Stat* Povar Soar* ara tea iat laq • 
j o i s t stady os a f facts of koat as a n s i c e 
foreat ioes . Coaeara l a tkat k*at a»7 esea* 
crpaaaios aad cooliea contraction *lth 
raaaltaat creckiaa l e e d i a t to lacreased 
sreaad aatar f l o s . Beater* ka** boas placed 
la aa abeadoaed ires a lee and s t r a s s aoal tors 
sat «p i s *<J1*e*»t rock. (PWt 

1 report oa aa a r t i c l e aboat tka probleae tkat 
radioactive decay kaat eay pas* os taackina 
properties of c s l c i e e aed boros i l l ca tas . 
(Oa/PTSI 

tUTtS , I K S - W f t t ; ' .USJ; Slt lCiTtJ. OtCIIC; 
TIOPtMTnt; UkCRIpS; 1«»IITIS; S i t r Ofp«srTJ; 
«(00«B fkTII; fOtt ptPtoCfSSJPO; fkSTC 
iimoiitPT; PIILO sTooies 

<J1> 
•assr » . f . , ». ( a r a i , T. f r i s k t , 0. titnr. <•« 
t>P. S t t i r t i , set *Bl»a«r», long baack, Ck. 

S ta t* of Easlaaarlag a»4 Satar aaaaaaaaat 
Practical, tkat t i l l R ia la i s t tka t a f i l t c a t i o * of 
fxac ip i tat ioa l a t a Tcaacaas Caataiaiaa 
a a l i o a c t i a * Sasca. ft] 

0«P- l«-W-5; 01 pp. p*Ta, Jaaal 

Ta* rasa l t s of a s t a i r <* • • » i a a a c i a * aaa 
aatat M u a w t u atact ica* ta l i a i t 
i a f i l t r a t i e a of *at*r i a t o ra«ioacti»a aas t* 
barial traackas i s prasaatad. Tha «t«*y» 
caaaiaaiaaad by *»• » -* - Sa»ir«aa*ntal 
Pcotactioa scaacr, aapaaaixad tba caaparisaa 
of aarriars t o a i a i a i z * or a l i a i a a t a 
parcalatiaa of aatar l a ta d isposal t raacaes , 
aacaods to s t a b i l i z * rk* axaaad sarfaca a t 
d i sposa l s i t a s , asd pracadsras ta axais ix* 
t a * sacpataaX car* tad at iataatac* at t a n a 
s i t e s . Tr*sck aad s i t * coostract iao 
a l taxaat iaas ara l iacasatd ai tk raspast t o 
•spxetad baaaf i t s , potaat la l drassscks , 
aeproriaat* c u u par spacif iad rafaraaca 
d i sposa l ttaacfc, aad a p p l i c a b i l i t y of tk* 
aatkod- Trasck cap* t i * osaars are diacassad 
» i tk caspact to adfaataats , disadaaatsajas. 
aspactad l o a a n i t y of barrier , a p p l i c a b i l i t y 
a f ep^ias, *at tk* appratisat* c a s t par 
saaci f iad refaraac* treack. t aa l t i i ayer 
cover i s s tated t o provide tka bast overa l l 
iaproaaatat aad c o s s i s t s j f a sarfac* layer 
of sra**l , a protectia* layer of s o i l , aa 
iaperaiaas cap, and coepactad s o i l l l r e c t l y 
over ta* s o l i d vast* c e l l . Tk* aeaaral 
pa l losopkies VDvataia^ aoaitociaf aad 
eaiatasaace are d iscassa i ia de ta i l aad a 
recoeaeadatioa for i a s t a l l a t i o a of r e l a t i v e l y 
i sexpess ive s o i l s a i s t s t * c e l l s t o detect 
ancealoss aoiatara accaaalat ioas in barial 
traacka* is aad*. (JO 

kltkosfk aoa* of tk* isforaatioa prsv i l e ) ia tk* 
aaaeral backfroasd sec t i»a of r"* report i s 
i s c o r t v e t , tk* reviav of i a f i l t i t t i o a karr iars , 
traach coss tract loa a l t e c s a t i v e s , aad treack 
atoatiaa i s f e i t e tkoroaak. |D5/JO 
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ISPMITS; SOtlS; CtOOTIBC: (OOITOIltaS; 
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<3J> 
• e i n s t a l s , C . I . , Teckai^ez, Prase*. 
Cosfiaaacat Ckaaker tar padioaetive ^radacts or 
States . (3| 

Praack Patast *o . 2 , 2 0 a , 9 t ] ; ni.n-11**,(r»): I 7 

pp.C1« T T , Jasaary »«l 

Tbia paper daaeribea * avails for a 
coat iaeaest ckasbar for aitkar l o s - l a v a l 
l i a s l d or blab- level s o l i d vasts* . It i s 
desissed to e l i a i a a t e cerrest problass dse to 
c o s t s l s a r corrosioa sad leaks**, 
caatas iaat ioa of coolant vstar or a i r , tb* 
poser cosseoptioa of forced cao l iaa , aad tka 
• speas* «f tkick-val lad self-aapportiaa 
s ta tu te s* s t e e l c a s t a l a e t s . Ta* systea i s 
cosposad bas ica l ly of tva coecescr ic cbssbsr* 
o f tki» eorraastaa a t s i a l a s s s t e a l , 
ssrroasdad by a sapportlaa coscrete eas iaa . 
k cool la* sys tas aalna a t t s ra l l y coersc t iaa 
f i e l d say ssrrosad oaa or botb ekaabers. 
(W«l 

Oocssast traaslated by tk* Prsak C. farskaa 
Coepsty, yhl lsdalpbla, Paaasylvtsia for Kotad 
Ukoratory, ( i a s i s b s r a , Ofcio, 
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i ioaiB: aasTES, s o u : : sesie*; cooua? s r s m s : 
sreztS: COOLMTS: wtstt u n c e a n r : lETTEas 
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hdaaa, L-e - . » .« • Jaska, aad t.1. Dickaaa, EC 
aa4 C Idaho, l a c , 14aho r a i l s , IV. 
eaviraeaavtal S a m i l l a a c o lapott tor t h * Idaho 
Batioaal Eaalaaariaa; laboratory sad ioac t i* s 
l a s t * Saaaaaaast caaplox — aaaaal Baport, i « l « . 

W W - U 5 7 ; 50 r p . | i m , J i n ) 

This rapact praasats the t o s s l t s of 
aoaitoriaa; a id s scaa i l l aac* a c t i v i t i e s 
coadactad a t tha m i tadJoactiva Casta 
Baufaaaat Coaplax fISBC) dsclaa; 1»7». Th» 
sarfacs radiat iea sarray of tka Ssbsarfac* 
Disposal Iras fSMI foaad bactsxaasd 
c a t i a t i o a to ha 0 .05 s s / h r at • . » • aboa* 
sarfaca. brass s i t k caadia i s gcaatar tkaa 1 
al/Vr iacladad a s a a l l acaa aaac J i t t s , 
l o c a t i o s s s s r o a a d i s a Tesscs SO, sad tka S o i l 
Paalt t t w (Se») . The dacoaaizsioaad s t - 1 
raactor ass a l s o saraoyad, oixh ao ratadiss* 
sboaa 1 * V * r . Tharsolaaisasoast dos iaatac 
sarvays of tka M C pariaatar caraalod 
ozpossras oC ST-15CC a t eaac tk« t -aosth 
aipasaca pariads; atocspa bacftfrsaBd aas 12* 
a l / y r . sspoaacas aaar P i t IS « t t 2 1 . S t i s a s 
hactgeoaad, s a i l s Traaeh 51 aad tka STi 
sasssrad B t u n backproaad. t i c s ssp l i sa . 
a s i s s i« Mpb-volaM a i r saaplars asd • 
coast aat a ic aoa i tors sbosad a aotioaaMa 
cadtst ioa pask ia l a t a ssrek, corraspoadiaa 
to t a l l o a t froa a Chiaaae aaclaac t a s t ; athac 
s iaor paaks rat lactad 1BBC optrrt loaal 
a c t i a i t i a s aad/ec a a r i a t i a a s ia aaathac 
pa ' taras . of tad f i l t a c s s t a l y m d l a l*7s 
a l l bat 2 bat c a t l s a a c l l d a coaeoatratioas 
la*a tha i 1< of aacastral lod acaa l a d U t i o a 
Coscastcatios Caida flC«l t i a i t s . Thasa t»o 
costaisad la 2a1 at 26* aat •** »CS faboat 
10(1-13) a c t / a l l . S o i l saaplas col loctad a t 
2S aarfaca l o c a t i c a s a l t h i a tka SM raaaalad 
tba kiabast c o a t a a i w t i o a t o bo i* the 
aortboast sac toc of tka acaa; coaaoaly 
datactad i sotopas aaca Co «0, Rf 1*1, z% If, 
la 102, zc »S-»b *S , ass Ot l a l . 
Taaatf-aiaht sacfaea s s t a c saaplas saca 
co l lactad f toa raaoff l oc s t i ca* sa tha 
Tcaassraaic Stocsos lr»» frsi) po*d, 
Tcassscss ic Hspaaal iraa (TM| poad, aid 
occasionally t eas P i t IS abas standing s s t a r 
•as pcasaat. roactaa* s d d i t i o s a l s sap las 
aata takaa fcoa tha »i« l a s t t i a a c aocthaost 
of tka 1ISC. Tha aost coaaoa saaaa isotopa 
sstactad i s tka saspla* ass Cs 131 122 of *2 
s s a p l s s ; s s s l s a s csacas trs t ia* 12.00 I 
IOH-0) a c i / s l . Othar eoaso* tsatopaa aaca 
Cs I3«, Ca 1S«, Co «0. asd la 19« (sas i saa 
coacaatrat io ts J.10 I fOfP-»|, 7.30 X 
10(1 -* ) . I t .00 X 1 0 ( ! - • ) . a«d 1S..00 X 10(1-1) 
a C i / a l , caspactIvaly) . M l n l s s s saca l a s s 
tha* 1« of ascoatral lad aca* t e c l i a i t * . 
Sahaarfaca aatar saspla* ashibitad aiaata 
a s a a t i t i a s o f * 3 (« .0 X » ( i - 7 ) - 1 . 9 x 
l 0 ( I - ( ) aCi/ali , a t tc ibatsb la t o Idaho 
Cbasieal rrecassiaa Plast aad Ta*t Paactoc 
Itaa cpata t i sa* . Otkar raatisa at»4»«j 
eost i saao Is l«T§ tsc lsdad aabsarfaca 
r o i s t s c a soaltoriaa aad T » aoaitociS9. 
f a s c i a l s tadias aad pcojact* coadactad or 
I s U l a t s d U FT tort iaclatad: faasal s»d 
f i o r d c k s r s c t a c l s s t i s s scsdias **d 
tsd iosac l ida s a a l y a l s , s o i l soistara 
a s c l a s i o s s t s d l a a , Istarsadiata Loaai 
rraassraale Scorssa P a c i l i t y soa i tor iaa , dost 
s s a p l i s s , pk*s*-la« s tadias of basa l t **d 
istarkad psraasUI l ty baaaatk *ka l » a c , aad 
ly s t s s cac s t a d i a s . (Iff) 

Co 137; cs 1 M ; Ca «SS; Co ( 0 ; ta 10«; n i; »s 
2*1 

(ISMSU. *rn: fodirotne; sxrr sv»ptiu.kic(; 
irCfdtOOPP MOT ITT 01: PITS; n n C I H ; PfkCTOtS: 

» r j acitrrr.- riLtoar; • IBIOICTTTITT: t s e t i c i a s 
2 s i : s o n s ; sasPUS; c o i s x t ««: u n m i s i ; 
CESIsa 127; irtSSlTOT 103; ZXKOSm *S; (I3SIBB 
« ; e n n a t a i ; so jr tcS u r n s ; SSOOIB «1TR: 
• O I K : ; s t v o s ; c e s m u s : c n i s a i*a; BSTIESIIIB 
10*: T»mSB; SOISTSSE; HOT1; *»t>I0»»CU»ES: 
OPTtR; n t U STOOIIS; LlBStatttT ST>»1B; 
<K*soiss:*Ts: ECOLXXCIL S T O B R S 

t lbcacht , E . , ( . Kaha. aad P. Paczt , 
eaaal lschaft far stzahlaafecacksaa aba, saa ich , 
eacsas radara1 tapabl i e . 

Sisposal of Padioactiaa f a s t a * by Stocaaja ia a 
s a l t BiM» i s tka M o r a l Papablic of Sarsaay, 
Pact 1. 12) 

CO(T-700905; S7I/PO»/?6»; aaaalopaaats i s tka 
lasafcaaat of lam- asd Xataxaadiata-Laaal 
Bsdlaactia* Sas tas , P=ocaadisss o f a Syaposiaa, 
Ux-as-Pcovaaca, rraaca, Saptaabar i - l l , 1910. 
Iktacsat iaas l t t o a i c Ssargy saascT. Tiaaaa, 
l a s t c i s , Ipp. 753-75«» (COBP-7M90S, 
ST1/PS9/2C*! . (1*70. Saptaabac 7 - 1 1 | 

Sispoxal af l aa - asd i g t a c s a £ i s t a - l a v a l 
cadieactiaa aastas ia tha Issa sa l t n i l ia 
laaac Sasony has baas accosplisbad i a at 
axtass ia* proacsa o f s c i s a t i f i c rassarck aad 
tacha ics l daaalopaast. Tao-haadrad l i t s a 
drass o f >*st* aaca asplacad i s s a l t a i s* 
ckasbars i a aarioas cos f i t t e s t l o s s at a dapth 
of f"> a a t a c s . Tcaasportatios aad kaadliaa 
tachai^aas sitfcia tka a too **x* aralasead aad 
safaty soa i toc iaa of t k a optratiok »»* 
cacciad oa at a l l t i a a s . ^pacatloas to data 
kaaa *ot aacesstarad aay s i a a i f i e a s t 
caapl i ca t ioas or cadioact iva coataa isat io* 
proftloas. (C*l) 

• o t raally skal loa l a i d bacial oaca**a of daptks 
at skicfc c o s t a i s a r s ara disposed. ( B i / c i l | 

COPTklBCtS; BIBC5: flSTES. LO»-L»»tt; BkSTtS, 
ISTtUKIIkTC-lETtX: SILT tt»0%VCS: BtBBS; SISTE 
f O U R ; fkSTES, S a i l s ; I I S 3 ST9**SE: SlftTT; 
W I I I O B K ; ST01I6E. CE0UJ6IC; KPOSITSBT; HE1D 
ST OB ItS 

ippick, f .B . Jr . (Tra*sl»tor) , Cospasy for 
Iadiolo9ic aad t»»lro»aaot a l lasaarck, I » c . 
Bsslck, Saras* Padaral tapabl ic . 

kassac to Soaa Oaastiosa i a Cosaactls* s i tk tka 
lasaarck Projaet t a t i t l a d -»« l T*m\ fUaas t 
•sbadaaat*. (3) 

Ot*X-tc-»*»d; 1* pp.( l»77, kpcll 1*| 

kssaara t o f s s s t l o n s (boat tka atsta storaaa 
and tost f a c i l i t y a t tk« tu» a iaa aca air an, 
Tka s i s a f a c i l i t y i s ossad by tba fadar'l 
•apsbl ic of «araa*y aid i s opsrstad by tfca 
Caspssy foe Badloloaic sad t sa lcassaata i 
lasaarch. t ssa i s a rasaarek asd tast 
f a c i l i t y asd s s sack i s sot foe pacasaaat 
storaaa. Raasaac, tka casts bat*a psrfocaad 
• t i t raqatra a a i s i saa of 20 yrs . l a s s aftar 
tha easts ara fiaishsd too rasta s i l l sot bo 
trsBSxarrod t o paraaaaat storapa at sorlabaa 
or a lsartara. Otkar *raa* U a t aca 
oao lo f l ca l l y asd bydcotodical ly favorabla aca 
baisd saraayad. t s t b o r i s a t i o s s foe tha 
opsrstioa of tha f a c i l i t y , tcassport of 
v a s t s s , aad ka*dli*# of radsaatss cssa f r s s 
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CIO COST. 
n i l M i lav* e z i s t i a a eadec tk* ( « m > Itoe ic 
lav l e t . B I I U I radieact iv* aa< M i i u - l m l 
vast* arc r* b« s t a n d la I s s * . Tkls 
i s c l s d e s i n fa«l *I*a*at fxapklte p e l l e t s . 
If to a*a TS.000 vas sa l s a< 1«*-1***1 aastas 
asd 1.300 v e s s e l s o f a*diaa-Lev*l vast* ara 
stored ia tk* aia». Far tk* safety or tk* 
persoeael aa4 cavireea*Br dee* **as*r*a—ts 
ara takes ead aaaatal r*ge lat ioes ara 
fo l io***- C e c a a l l i t i t * l a aat coafci**r*d a 
pcoblee. Taa «rapkita spkcrss aca 
a*di*a-I***l eastes esd coatala VI00 of taa 
a c t i v i t y vale* of k la£- l***l rasaastes . Tier 
at* sp-rat f*« l afclck dees ac t coatala eaoesk 
acaalaa t o aaka r*proc*ssis« f e a s i b l e , l a 
alara systea I s oa a l t * for aay safe ty 
pcobless . C»B»I 

Ippaadic** aivlaa; a t f i a i t i o a a aad pcra i s s ib l* 
a c t i v i t v foe sack catcaory o f aest* a t* iac lo iad . 

C M I I I H t R ; OISMSU. SITE: PIEtt STOMTS; 
i s r o t u T i o i ; no. a c i B r r s : U S E S ; n c t a i 
r i c n r r i E S : KPOstiotT; s i r e s u m i u i c i ; SILT 
9EPOSITS; ST0M6E, SE0LOCIC; BUTE OISrOSlL; 
a 1ST? H I K I I 9 T ; PISTES, LOB-LETtl; PISTES. 
j a n t i t o i i t t - t r f n . 

<•>•» 
•.pplied sac leoa ics CeapeaT, l a c , Los l a e a l e s . 
CI. 

Teckaical lafecaet ioa Seaaery: Sa i l Sroaticg. 
C»l 

roe-Private ?abIicatioa by Tha Teckaical s ta f f , 
applied l ac l eoa i c* Coaaaay. l a c , Saata Soeica, 
C«. l 1 * T . Jaaearyl 

Tka f i t a t s taae of a f e a s i b i l i t y stedy to 
•splay caaast or ckaaical aroetiao: ta *aplaca 
aa lapacviea* «av*lepe ateaas l i o a i d 
radioactive vest* taaks at Raaferd fat 
secoodsry coataiaaeat derlag n t i 1 re tr ieval 
i s deacribed ia t k l s report, Tais i-nort 
pretes ts aa istrodaetory seetioa oa t s * 
pcacass of a t e s t i a q , rapt la ta froa the 
Jearael of tk* Soil Backaalcs aad roaadalioB* 
9 i * i s i o a , a oroetia* biblicerapky. 
proeotioaal coaeercial breckara aa tar ia l , a 
eroatiaa f e a s i b i l i t y d i s e e t s i o a , aad 
eoac les ios s aad recoeseadet los s . Tka 
diseasaioBS at* directed toserd* coataaiaaat 
aiaratioa pceveatto*. (JCI 

tltkoeak tk* applicattaa dlecessed ia t k i s 
[•part i s fot l i a e i d »»»t* tasks, ia aoa* 
iastaacaa applicatioa to f i l l l ev - l ev* l 
radioactive >aat* treackes o t provide peripkerat 
aroet certain* aay peon faaaibl*. (Bn/JC) 

Tincics; latiiL; PISTES, riBioacrirt; SOILS; 
SBOOTII?; ccacrrs; siios; smt i s ; tesris; 
P0LT«EsS; POPOSITT; PISTES, SOLID; 
irrufumiTT: »i»iro«»F«rs; nrrs: MSTES, 
ItQSTO; ftSTES, I1M01CTITC; klOTOtOCLWr 
ftXCPITTOP; PIELD ST09IR 

apt, t.t., aad * . J . taa, U « l laao* Sc ient i f i c 
takoratory, tos l l a a o s , V 

Cavlroaaaatal Sarraillaac* <t La* alaao* Darlaa 
l*Ta. (»| 

l »»»T»-» t ; «7 pp. (ir»S, lark 

Tka x a s v l t s o f tk* toat ia* •oal toc iaa of 
tad ia t iaa lavo la aad l*a>la of radloactia* 
aad aoaxadiasct i ta coataaiaaata la tk* 
•Bvirosai a t aad acoaad tk* laboratory aca 
pc*a*at*d far 1*T«. laa lysac aata coadactad 
oa a taoapkoc lc aatoc sapply, aarfac* aad 
«co*ad aatac , a n a * • traatsos t plaat a f f laaat 
** t* t , s o i l , aad oadlaaat sasplam. 
ladlocfcaalcal aaalysas sac aross alpka, k*ta, 
saaam. plataoiaa 2M/234, cas iaa 13T. aad 
t c i t i a a a*t* coadoctad aa a l l saaplos . 
•rami** o i o a a t r a t l o a i a a l l aaapl** aa* 
datataiaod by f laoraaotc lc aaalysas . Saaplia* 
of airboca* coataaiaaata ama coadactad oa 
botk a d a l l y aad a**kly b a s i s , laalya** mmz* 
ca*par*d t o a p p t e p c i a f ataadatds. Tk* oaly 
aaasaraabl* cadioact iwity afeoa* kackaroasd 
toyoad Labocatory booad a t la s aas ftoa 
aicbora* t c i t i a t a d »at*r. Tfca das* t o tka 
1",000 cesUaaCs of loa l l a a o s Coaaty aaa 
c t l c a l a t o d ta a*. 0 .2* aaa-caa aad r«ac*s*ats 
tk* oaly a n a a n c k l a das* froa laboratory 
oaacat leas t a tat popalatioa aitfcia aa W ka 
caaMas o f tka laboratory. Taa iaadvsctaat 
ralaaass of cadioact lv* aa tar ia l occsrrad oa 
s i t * darlaf t«T* aklck a*r* asaociatad aitb 
oa* l a d a s t c i a l aast* a* Mr. Coataalaatloa. 
r a s a l t l s s fraa botk lac Masts aas 
aaooasafs l ly r*ao»ad aad ao orpoaaras t o oa 
or o f f - s i t * pacsaasal ara kaoaa to aaaa 
o c c a r n d . l o s t of tk* rad laae t i r i ty ia **ck 
iacidaat s a s da* t o pfcataataa ZM. 3tk*r 
i sotopes datacted l a c lad* atroatlaa »», 
s troat iaa «0, aad cas iaa T17. (BT) 

1 saaoary o f tk* «wiroaa*ata l r a l l » a c t i » t t y 
aroaad tka Loa l l a a o s S c i a a t i f l e Laboratory, 
Tk« aajority of tk* data i s aat d irec t ly 
applicable t o akalloa laad bat ia l of radioact ia* 
as s t* . (DB/JT1 

Pa 238; Pa 239; O; 119; I 3; Sr * • ; Sr 90; 

ROSITOPIPS; EITIIOUMT; I aXOlCTItlTT; 
seoiarsTS; S O I L S ; •usa iEs faTs; I L P I I piiriCLes; 
WT1 P11TICLES; Tt l l lO"; PUTOPTOV; St lHVI; 
CESI0B; »lr»S; PIECIPIT-TIOP, ItTB-iOLOCICU.; 
TEKPEtsTOtt; RREOPOLOST; tfriOXSTS, IIMOIPE; 
5»DI0nCLIDE SIGPITIOP; LltOIITOIT STOBIES 

<3*> 
trtkar , I . J , , » . ( . Ral(»:d, 0 .0 . aarkkaa, aad 
l.n. Jaaka, Cadloloalcal aad fafiroaaaatal 
Scleaces Laboratory, Idako P a l l s , 19; Zr, aad S 
Idako, l a c , Hako r a i l s , IB. 

radiation 3os*s to Saal l Kasaala at tke Idaba 
sat ioaal faoiaaerioq Laboratory lad ioact iae 
•aate saaaoasaat Ceaplea. (2) 

100-120"*; TSaha Satioaal Bi9iB**riaa Laboratory 
•colony Proaraaa, n .o . larkkaa aad P.J. irtkac 
(Eda.), Proc**di*9* of a Syaon- : . . , jaskaoa >.'te 
Lode*, >T, s*pt*sb*r 1 0 - " , 1'T», (pp. l i -11) >: 
pp. (I0O-W080). ( I tra , apt i l l 

1 project t o a s t l aa te radiatioa do*** 
received by aaa 11 aaaaals at tke Sabsarfac* 
Disposal tr*a (SOI) of tke IPtL radioactive 
•aate Kaaaoeaest Cosplai ass i a i t i a t e d ia 
October, 1»TT. 1 2*«-r*lat arid of 
tkaraolaaiaascaat dosiaater packets (TLO-̂ OOi 
aas s e t sp to provide ab»**>areaad radiation 
arpossr* a s t l a a t a a . Packet* wi l l be reaored 
at foar-aoatk i s tarvala aad (aa l f tad , tae 
resa l ta baiaa seed to create a radiatioa 
eaposare coatoar aap of tke area. Oaar alee 
i m o t m c o s llPXCOliTOS) aad ord'a keaaaroo 
rats fOirODorrs OIDII) are tola? l i va trapped 
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<!*> 

<M> ce*r. 
l a as* arenas' tka SD», iac laata* aitk TLB 
ea ip* . aa i ralaasad for la tac racaptar*. 
Padlatioa aosaas t o tka aa iaa l s «1U W 
compared to tkat of taa captera araa, aa* tk* 
p o s s i b i l i t y of aaasaeal d i f f erases* a i l l bo 
cSaekaA. Tlssso* i n hat at c o l l e c t e d fcoa 
s a l s a l s aita M e t e r tkaa rackeroeBd doses i a 
coayssct ioe s l a b aaottec ttajay. l ad ia t ioa 
daaas race i te* by PY9»T rabbits (STUIlacas 
IDlgOEPSISI aa* aoaataia c o t c o s t a i l rabbits 
tSTLSHicas s r m u . t l | i a t o * s ta asa al«a 
•tela*; ercisaLes assise; taa sea* eat bed. 
t a focaa t i s* Crow tkeae s t a s i a * a i l l kelp 
detera iae afeat proportioa a t tka s a o l l 
saassU. iakabit iaa taa IML Sabasrtace 
Disposal I n i are baxroaiaf fata or aaat p i t s 
aad trescbes coataia iaa ra t ioac t iae aaste . 
i s l e e l s barroaiae sear beriea e a s t s sbosld 
bate radlat ioa imams s i s a i f i s u t l v kieber 
taaa eebieet oapoeares. darroeiae Bey alas 
af fact tba loaa-tara i a t e e r i t y of s t a l l s * 
bar ia l s i t a s . (USI 

W U U ; llBItTIOS WJST; EIPCSDtZ SITE: 
inaoa iw u n i t s ; PITS; nsarass; w s r t s , 
un-Lirti; SJSTES. SOLTD; FIELD STDDIES: 
ECD10CE; ECOtOCICil STTOItS 

<*0> 
artbar, » . J . . and 0 .0 , Rerkkaa, lad io loa ica l end 
Enairoeaeatsl sc ience* Laboratory, tdako Fa l l s , 
ID. 

Ecology Stadias at taa Idako l a t i o a a l 
Easiaeerlee laboratory kadioactira Baste 
saaaeeseat CoapleT. (3| 

I0O-120*.*: Idako la t iaaa l EaaiBaariaf laboratory 
Ecology Prooraas. 0 . 9 , sarkkaa aai B.J. artbar 
|E4s.) , Froceediaas of a Sy* pos ies , Jactaoa Lake 
Lodoe, »y, septeabec '0-17 , W»«, (pp. ? 8 - » i 7j 
pp. (190-170WI; IDO-120S7; geological s tadias 
oa tka laako l a t i o a a l Esolasar iaa Laboratory 
S i te 1»7a ptoeress tapoct , 0 . 0 . Barfcnaa (Ed.l, 
(pp. 7*-»2> 311 pp. (T»0-12»»7».(1V»8, oacaabar; 
1979. ' p r i l l 

Is SepCesber 1977, e tad ies aere in i t ia ted a t 
tka HEX. lodloact iae l a s t * 8asaaeeeat Coeplex 
to deteraiae tka iapact of radaaste disposal 
operations on tka flora and teasa of tka 
araa, aad tka possibla rola of *kes* 
acoaystaa caapoaaats i a redioaacl ide aptaka 
aad traasport . kaiaal apacias a t l l l i t t i o a of 
tka araa ia baiaa a s t i s a t a l by tr i -«eekly 
drialaa traaaacts . Tiasaa saaplas ara 6-la? 
co l l ec ted fro* several spacias a.' rodeats and 
birds tnkabitlaa tke araa aad saa'yzsd for 
f i s s i o n and e c t l v e t i o e r"adacta, o 210, ?a 
23*, 2*0, aad »a 2*1. Data i s a l so fcaina 
c o l l e c t e d oa invertebrates. Pray rasa'as and 
facal saaplaa froa tka local pradators <ra 
baisa co l lactad and aaalfaad to as t taata 
radioasclida traasport ia t k a food cka is . » 
2*a-poiat ft it syataa w* astabliskad ovar 
tka »»KC aad a i c i a i t y t o proaida paraaaaat 
aariroaaaatsl aaapltaa s ta t ioaa . Co aaeb 
arid a 1 a radlas c l r c l a » i l l ba obaaraad for 
prasaaca aad typa of s o i l barraaiaa, 
ta t iaa ta* a i l l ba aada of t a a aaosat of s o i l 
barcoaad "o 4 /ks t , aad akara birroa aaaplaa 
ara col lactad orar vasts tranckaa or pi ta , a 
radioaaclid* a s a l y s i s a i l l ba coadactad- » 
aaoatatloa aaapliaa proaraa a i l l ba eoadactad 
to obtaia la ta oa f l t r a l spaeias prasaat, 
bioaaaa, par cant aroand eorar, aad to 
datarslsa axatkar plaata clay • rola in 
aptaka ant aoasasat of radioauelidaa in tka 
a e o s y t a s , Osly plaats jtoaiaa a i t k i n tka 
Sabsarfaca Oiapossl iraa t i l l ba atadiad, as 

tfcasa ara tka oaas aost l i k e l y to ba 
coaitaaiaatsd.. taaatat ioa saaplas a i l l ba 
co l lactad aad aaslyted for traasaraaic , a I aai 
f i s s i o a , aad aixad act iaat ioa prodacts, %ad 
t b i s data s i l l ba ralatad t o Moaass t o 
n t i a a t a tka t o t a l radioact iv i ty ia tka 
aaaatatioa tkat i s taa i labia for 
aaairoasaatal tcaaspoct . Praliaiaary 
iaforaat ioa obtaiaad Era tkaxa s tadias a i l l 
b* ^aailabla for as aaviroaaaatal iapact 
s ta tasaat t o b* Sraftad ia 11T9. ( l i s t 

Pa 2 1 0 ; Pa 2 3 * ; pa 2 * 0 ; as 2*1 

otsrosic SITE; PITS; micies; aton: auos; 
saMOaTCS matLS; ICOSTSTttS, TEttEST?I»L: 
ESTISOaSEXTtL ISPkCT STtTESESTS; ESTlSOIBEaTlL 
n y o s n t *tT««kT; nii«aHEiT; rooo c u n s ; 
BUSSES; tSSECTS; PUITS; UBtOKICLISE 
SIStkTtCJ; PISU STOOIES; sasn. l*S; aE*B»9S; 
nssro i nooccrs: icttwia PSOBOCTS; ECOLOST: 
SiDIOMOCtlOES: SIOlOCtUL STUDIES; r*>»S73i»ICS: 
ll.-TS DISPOSil; 0PTIEE 

<*1> 
btcradosffc, J . T . , a . s . Seolooical Sarvay, Ilako 
F a l l s , ID. 

Uaaid sasta Disposal at taa Idako ( a t i o a a l 
Ebaifiaacinq Laboratory *&& l a sa l taa t laata 
Plasas ia tka Ssaka l iaar Plaia ko.aif«r. (21 

IDO-12088; Idako aatioaal laaiaaeriaa Laboracor; 
•Coloay Proaraas, CO aarkkaa aad »-J. artkar 
fEds.}, a r o c a ^ i t a r af a Syaposiaa, Jacksoa Laka 
i^dja, »T, Saptaaoar 19-12, «»7a, (p. 67j 72 j p . 
(I3O-120o«».(177*, *pri l j 

Plaaas of saaaral vasta cospoaaats ia tka 
Saaka Pitar Plaia I^aif«r at Itll h*w baea 
aocitorad aad aappad periodical ly froa as 
aarly »* T«58. Sost of t h i s »*-;-• coaas fcaa 
a raactor foal rapcocaaaiaa f a c i l i t y akara n 
3 , Sr TO, c* 137, : 12«. l a , CI, asd tfcaraal 
affXaasts ara ia)actad tkroa^k a 1*3 a daap 
d i spvs s l a a l l , aad ftoa l iquid vasta laackiaa 
ponds aaar raactor tast f a c i l i t i a z , akara 
• astas contaiaiao a J, Sr 99, c s 15 ' , Co 4 0 , 
Cc 5 1 , Pa, aad CI parcalata doaavari t o fora 
parckad aatar bodies aad intar tka a j a l f a r . 
B 3 kas baan disparaad oaar aa araa of aboat 
72 %% ka in tba aaaifar aad aaa ai^ratad 
aboat 12 ka deaaoradiaat. n « Sr 99 plasa i s 
aboat * sa ka i s area «ad aatasda absst 2.5 
fcs froa tka <tiscbaraa s i t * . Cs 137 kas not 
baas datactad i s tka sqa i fa t , aai a«y ba<* 
baan iaaobi l izad by ioa axchana* in tk« 
sodiaaata. t tkaraal pltaa eoaars tboat "> *o 
ka of tb« aqalfar , and CI and ffa plaaaa aboat 
it Hi ka. T 129 i s disparssd oaar aboat * *% 
ka an' kas atoratad about * ks doanaradiaat 
froa tka disckaraa s i t a . Coscaatratiosa of 
tkasa aaata prodacta ara lo« ralatiaa to 
drinkiaa aatar . Tkts stady kas ptodacad 
aztans i 'a f ia ld data abick ara arai lapla for 
asaVyziaf s.'lat* s l ; r<t lon p'anoaaaa in 
groandaatar. (aaarical aolata transport 
sodalina tackniqaas ara aaallabla to pradict 
tka s iara t ion of tkasa a t t a r i a l s in tka 
fa tara , (LEI) 

H 1 ; sr 90 ; Cs 137; t 129 

isvirrps: s»oo»p »»rt»; BISTES, HOIOICTHE; 
• I S T t S , LIQ0ID; TklTIOH; 3Tt3»TI0l l ; CIJI0H; 
I M I l t ; SO0tO«; COBklT; CmontaR; CHL01IIE; 
PEPCREO »»TE«; (IDIOIOCLIDI « I 6 l > T r 9 « ; r f t U 
STUDIES; BILLS, ISJECTrOP; HOlOttS tOIDl: POPDJ; 
»»STE 9rsP0S«L 



<*2> 

OISMSU. SITE 

<B2> 
•arracloagk, J . T . . aad I . e . Jeasea, B.S. 
Geological Servey. Idako P a l l s , » . 

•ydrologic Data far tfca Idako Mt loaa l 
EagiaeeriBg Laboratory, Idako, 1971-1973. ( j | 

190-22055; IS«S Opaa FU< aapart 75-31*; 2a 
pp.(1975. jalyt 

Cfceaical asd radioactive l a s t * disposal at 
tka Idako aatioaal Bagiaeeriag laboratory 
( t in , ) i s tkrongk saepege pools aad deop 
ia ject ioa a t l U . t program of ea ter l e v e l 
aad eater g t » l i t y ooe i tor iag ia observation 
• a l l s aaa i a s t i t a t e d . >atar l e v e l ckeBgce 
vara aapped! aad tka a igrat ioa of 
radioaecl idss aad cheaical ves tas vara 
dellaeated i a tka saake l i v e r Maio Igeifer 
aad i a fear perckad satar koalas beset k tka 
s i t a . Basalts skeaad tkat a s s i e s save 
sigrated a aaxiaaa of f i v e a l i a s free tka 
disposal poiat . Tka average vster tabla 
gradient i s aboat 5 f t / B l t o tfca soatk -
soatkaast. t i t k i a tka IIH. boaadarias, tka 
daptk bale* tka laad anrface to tka regional 
•star tabla ranges froa 2(0 f t i s tka 
Bortkvsst t o 900 ft i s tka soatkaast. 
Tranaisair i . tr of tka ageifar ia kigk, 
geaerally ranging frob t Bil l ion t o 100 
a i l l i o a ( g o l / d l / f t . tappiag of aasta plooea 
iadiceted tkat atrratiaa 90 decreased t o 
baloa datect ioa H a l t * a i t t i a 1,000 'eat as a 
rasal t of sorption, casiaa 137 eBderfeas 
strong aacptloa aad kss a t baas dotsctod la 
grand sates". Cbroaiaa 51 s i g n tad 0.25 
a l i a s i a 3 soatbs aad aas diss lpatad aeialy 
by radioactive dacay. Trit iaa coBcaatratiaas 
ara greatest beaaatk seepage panda aad 
decrease grades U y eateard. » e lo sa 
earralatioB aas observed beteeer discharges 
to tka seepage ponds sad coscaatratioas ia 
tka ageifer altk a log t i s i OB tko order of 
BOBtks. Bigratios of aastas aas gree tes t 
toward tka soatk. Beckargn t o tfca agaifera 
origlaatod froa seepage poods, l n j e c t i o e 
s e l l s , sad laka, aad tka tfcrsa i a tara l t toa t 
atraaas vkich flow onto tka IMI s i t a , 
aspaelal ly froa tka Bio t o s t Biwer la tfcc 
aoatkaastars part of tka aroa. (C»B)(Car) 

Traeas tka eigratioa of radioaaclidas ia tka 
ssfcsartaee f r o i seepage panda aad dasp f a l l 
ia jact ioa . kpplicable t o aotaaaat of sack 
aastos froa sfcallsa laad barial s i t a s . (H/CM) 

TraaSBissivity; lydraalic Bradlast; Depth t o 
ts tar Tabla; a igrat iee ta to 

I 3; Sr 90 ; CO ( 0 ; Cr 5 1 ; Cs 137 

S i m « t PITS; DXUCT01; PfBCBED WlTts; 
iMoipnoa; poaos; rats, »Jtcnoi; I*BIOICTITE 
BICit; U0I0«0ClI»t IXeBkTXOI; fcOOims, 
OICOIfllfD; tlSTBS, UBIOiCTTTI; lOIITOine; 
l l f t l Tl»H; Disposal. SIT«; tTOtOMOT; aiOaiO 
IITR; nng STODIES 

<*» 
lurraclongk, a.1., aad J.B. tobertsoa, O.f. 
ecological Serwey, Idako f a l l s , 10. 
Carraat P i s t r ib i t l oa* of l l g a l l Radioactive and 
Ckaaical fasten i» tka ssako l i v e r r i a l s kgelfer 
at t i e Idako l e t i o s a l fagiseerlag laboratory 
S i t e , (3) 

100-12079; Saiaarlot of tka Idafco ta t ioea l 
Isgieoeriag laboratory s i t o ecological 
ItforaatLoa loo t ing , 0 . 0 , lertneo ( 1 4 . ) , (p. 
1*), «• pp. , (100-12079). (1975, Jaly 101 

tka Idaho t a t i o a a l Bagxaoeriag laboratory 
S i t o i s locatad oa tba saataca Saako aiaar 
P la ia , akick i s a large grabea or doaaaarpad 
stractarod b a s i s coweriag 10,000 agaare a l i a s 
l a soatkaastara Idako. Tfca rocks eeeerlying 
tfco plaia c o a s i t t o f asaereas tkia b a s a l t i c 
laaa f l o s s aad storbedaot aadiBMts. Tfca 
tklcfcaess of t l ; p la ia i s Balaam bat daap 
a l o c t r i c a l - r a s i t i a i t y soeaaiags aaggeet i t 
say bo s e v e r a l aeasaad Coat. BaBoatfc Boot 
o f tfca p l a i a i* a vast groead-water 
raaarrolr—tko Seeks U a a r Plaia I g e i f e r . 
Tfco Saaka t i v e r r i a l s Iga i fec i s r;-kan-«d ty 
porcolatioB froa i r r i g a t i o a , seepage froa 
stromas, aad diract pracipits' . loB. tfco f l e a 
of areaad aator i s t o tba sratfc-soatfcaost a t 
c a l a t i t a l y hiafc a a l o c i t i a s of 5 of IS faat 
par day. Tfco aatar tabl* i a tfca mqalfor 
s lopaa a t as aaaraga aradiast of f i a o fas t 
par s i l o . iBdas tr ia l sad l o v l o a o l 
radioact iaa lis-ula aas tas a t tfca HEX Si to 
fcavo baas disv«araad to tka saafca l i a a r Pla ia 
fcfsifor s i a c a 1952. Tfco aoaaaaat sad 
distr l fcat ioa o f tfcosa vastas fcara fcoaa 
aoaitarsd. Tfco aasto disefcarfo t o tfca 
aajaifar e o i u l M t s a a l l o o a s t i t i a s o f 
t r i t i a a , Sr 9 0 , t a 137, £o ( 0 , cfclorido, 
kosaaalaat Cr aarioas ac ids aad basos, aad 
boat. T r i t i a a asd cfclorido k»»a disporsad 
over a 15-soaaro a l i o aroa of the agaifor i a 
l o a bat dotactabla coscaatrat ioas aad kata 
aiaratad a s ascfc as 5.5 a l i a s doaaoradiaat 
froa discbargo points . Lataral disporsioa 
has d i la ted aad spraad tka a u t o proAscts 
rapidly. Tfca aoraaaat of c a t i o s i c aasta 
s o l a t a s , p a r t i c s l a r l y s r 90 aad c s 137, kas 
baas s i g a i f l e a n t I T rotardod oaiag t o sorption 
pkoaoaaaa, p r i a d p a l l y ion axefcaaga. 
Cosiaa-137 nas aot sko«a datactabla a igrat ioa 
i a tfca a g a i f a r , and Sr 90 kas sigratad only 
aboat 1.5 a l i a s froa a disckargo s o i l . Tka 
Sr 90 plaaa coaars as area of 1.5 sgaare 
a l i a s of tke agai far . (Coaplete Tart) 

VkSTES, 1IQ0I0; aiSTES, l0f- lE7Et; I1STES, 
IfDOSTIHL; DISTBXB0TI0B; S R SOEfEILLllCE; 
•OCXS; B1SU.TS; SBPISEBTS; etOOIB I1TEE; 
iQorrns: iiTti Ttstt; aoinoiiae; TEITIOB; 
STBOBTIOB 90; CISI0B 137; 00BUT ( 0 ; CkTIOBS; 
CaiOlIDSS; CBIOBXOa; 1CIDS; BkSBS; TBIIBftL 
nOPtlTItS; BkHOBOCLIDB IKBkTXOI; C0BTIBIB1BT 
TtllSPOIT; BXS»IBSX0f; SOtPTIOB; BRMPUIOI 
ncroB: io* Bxcatiei; PIIID STDOXBS 

Bsrracloagk, J . T . , J .B. Ir' iortaos, T.J. Janxac, 
and I . e . Saisdos , ti.S. & J l o g i c a l Sarvay, la ter 
Besoarces D i a i s i o a , Ida' o P a l l s , 10. 

Bydrology of tka Solid l a s t s Bsrial Oroaad, as 
( e la ted to Po tent ia l l i g r a t i o a of ladloaacl ldaa, 
Idake l a t l o s a l iBgiaaariBg t a b o r a t ^ y . (1) 

IDO-2205C; 0S0S Opsa f i l e laport Te-71; 105 
pp. (1976, lagost ) 

Tfco s o l i d *Mto Aerial grosad at Idako 
l a t i o M l Bagiaoeriag laboratory ( l i l t ) has 
boaa a t l l i i e d sMca 1952 for barial of 
coataalnatod aastas eontaialag ae t laat ioa aad 
f i s s l M prodacts aad aiaeo 1*5* for storage 
aid baria l of traaaaranic aaataa. laae l lna 
data coaceraiag geo log ic aid kydrologic 
c o s d l t i o a s at tko s i t o la 19*9 aero wad i s a 
b a s i s for s a t t i a g i p a progrta la 1970 to 
aonltor aad fartker oipasd kaoaledge of tke 
geologic , kydrologic and geoekeelcel 
cosdlt iona at tfca s i t e , t i l l s ptograa ess 
a lead i t i d e i t i f y l i g any efcugoa broagfct 
aboat by past operationa a t l i f t aad 

http://Tranaisairi.tr


Disposal SITE 
<»»> 

<•*> COBT. 
aoaLtotlao. the asv i toasoat t o idaa t l fy u j 
cfcaaaa* vkick aiakt occar i a tko fatara . 
Poor oksarvatloa v a i l s oase dr i l lad 
approxiaataly 50 taat bale* tka lxva l of tfca 
ra j ioaa l aatar tabla f«0« f t | . s i x skal lov 
obasrvatloa v a i l * aors carad vitfcia tka 
bar ia l fcoaao. t o aaptks of aboat 2»» f a a t . 
Tfca l a t t a r poaatratod 2 aa)or sadiaoatary 
layara istatbaaaad altfc basal ts oa taa 
aaaaaptioa taat tka acdlaoat a e a U bav* tka 
aost tea&aaat aaocfcaalcal ua* kytraa l i c 
iaf laaaoas oa siaratia*. aaata m l a t s s . l a t a c 
aaaplas vara col lactad fxea tka S u t t aivar 
Mala a s s l f a r aa4 c k a s i c a l «ad radiockaalcal 
i u l ] « i partocaad oa tkaaa as s a i l a s oa 
basalt ckips f toa var ioas fcocizoas aad 
aaUaaats ftoa tko s a r f i c i a l , l i f t - foot aaa 
2*0-foot aodlsaatary l a y a r s . P l f ty aaaplss 
oat of »*1 tastad torradiockaalcal aaata 
prodscts ceataiaad sack pcodacts ia 
coacsatrat ioas acaatar tha» t a l c a tfcair osa 
staadard aav ia t loas . Tkaaa taaa l ta t a U c a t a 
taat laotopsa darivad <roa bariad aaata or 
f a l l o a t sora praaaat i s tfcasa aaaplas . 
S i a l l a r c a s a l t s vara obtaiaad froa t a s t s raa 
oa aatar saaplaa obtaiaad ftoa taa 
obsarvatioa v a l l a . Tko aviaaac* poiata t o 
vaata a iarat ioa i o s a t o tkv 119-foot 
aadiaaatary la?«c sa t poss ib ly t o tka 
2*0-faot layer aad l a t e r a l l y to aatarioc 
obaarratioa va l la o e t s i d e tka feaead barial 
atoaad. tka p o s s i b i l i t y tkat aaapl s s vara 
coataelaated aaciaa co l l ac t ioa i s f i s c s s s e d . 
Tka se l ec ted rock c e t t i a a a e-jd s e d i s e a t 
sasp las vara a a a l y n d fox c e f - e i a 
fcydroaeoloslc pareseters sat c k a t a c t a t i s t i e a . 
lediaa araia s i t e o f a l l tka aaalyses aas 
0,006 aa. r a i s e s foe e l a y coataat raaoed 
froo 5.0 t o 5 2 . « s i t k a ataa of 22(; valaas 
vara 1 3 . • to 00.0» foe s i l t , 0 t o 25.00 for 
aaad, tad 0 to 25.01 for oravel. ta lk 
deasity of sediaeatary saaplaa fcoa tka m i 
barial aroaad s a i l s sfcoeed valsas of 1.3* t o 
1 »1 o/ea ca . Porosity of tka saaplas raaoed 
froa 20.6 l o 53.**- Roistsre eoataat varied 
froo 3.15 to * 5 . 7 ( . Tka vttat tabla i a tka 
a fe i f er baaaatk tka bar ia l aroaad i s a t a 
deptk of aboat 5*0 f t . Specialised f i e l d 
t a s t s of tka kaaka l i v o r Plaift indicated aa 
averaae aocixoatal peraeeHl i ty of aboat 20 
darcias (aqaivalaat to a kydraalic 
coadaet iv i tr of aboat 55 ft/day! «»d vart ica l 
paraaabil ity of aboat 0 darcias (aqaivalant 
to a kjdraal ie coadeet lv i ty of aboat 15 
f t / d a y ) . Tka basalt deaoort rated a ra t io of 
aoriaoatal coadect iv i ty t c vact ica l 
coadact ivi ty of 3.7 to 1.0. for sadiaaatary 
e trata , v a r t i c a l ky&reelie coadae t iv l t i a s 
raaeed froa 1.0 t 1 0 ( t - 7 | t o 3.0 a/day. 
ca t ioa etcaeaae capacity esjoc aaaarala 
reaaed fros 1.1 to *i seo/100 a vi tk a» 
avaraoa of 15.6 aaq/IOOo. (CfcO) (CST) 

Vary aaafal caaa stady of cadioaaclida a i a t a t i o a 
ftoa sfcaXlov land b s r i a l , altfcoaok d r i l l l o a and 
eaeoilaa aetkods saca l a t o t foeed t o ba 
tsspoaslbla for tfca coatasiaat loB. (D«/c»») 

•ydraal ie c o s d e c t i v l t y ; Tolaaatt ic fatar 
Coataat; Clay Contain; Sreia S ise ftistribatioa; 
Density; Porosity; Oaptk t o fater Tabic; loa 
tiefcaaae Capacity; l ea* • f o c i p i t s t i o a 

Co 50; St 5 0 ; Cs 137; t a 1 * 0 ; Pa 230 ; Pa 235; Pa 
2 * 0 ; l a 2 * 1 ; Co 5 7 ; a 3 

• UTI 0XSP0SM; IkDIOfOClIDI II0MTI0I; 
SOinOLff s OlOPnsKH. fOPVIB; ITDPOIOST; 
•(SILTS; D t m i W ; lOSOtPTlO*; S l l P t l l o ; 
WWOlfO, I I H ; f l t > SOITiXLlWCI; SOUS; CUTS; 
TOnOMPOT; tncttt f»Tf»; LOOOIPO, 01 M l ; 
PlkTICLt tin; lOaOPT; nkPOHTIOP; 0I00PD 
fSTflJ PlflO STPOlfS; t»fO»»TD»I ST0DII* 

<«5> 
Bat ta l ia -Pac i f i c >ortk«aat Laborstorias, 
RickUad, I I . 

•aaford atoa ic Prodacta Oparatioa, Jaaaary -
Sacoabar 1909. |2l 

t a t i o l o g i c a l Baaltk OaU a ad Baports 
121121: M3-W2.11971. Oacaabar) 

Esviroaaaatal radloact* i t y data for tka 
•aaford atoa ic Prodact> Oparatioa «ro 
saaaariiad for 1909. l a t a r saaplas vara 
ce l lac tad froa tka Colaabia Bivar abova tk* 
prodactioa roactors at Priast lapids Oaa aad 
balos taa raactors at tka ( icklaad aatat 
plaat iataka, Bcsary Baa, aad Boaaavilla Oaa. 
I s 1909, tka avarssa f loa-rata at Priast 
Bapics aas 3,030 c s a / s akick sas s l i a k t l y 
kiakaf tfcaa otkvr yaars . laaaal avacaaa 
coacaatcat ioas of soaa radioaaclidaa at tka 
t icklaad iatake vara a s f o l l o v s : 1900 pCi/1 
• 3 , • p r i / 1 I 131, l a s s tkaa t . 3 pCiyl t a 
100, l»— tkaa * .3 pCi/T. Tc 9 9 , laas tkaa 0.5 
p c i / l Sr 90, aad l a s s tkaa 1 pCi/1 t o t a l 
alpka. ror 1900-00, tfcasa valaaa vara 
1500-1700. 7 .0 -10 , l a s s tkaa 5 , laas tkaa 11. 
1 or l a s s , aad l a s s t k s s 1.3, raspaceivaly. 
Tfca avarasa • 3 t s l a a i a 1909 at ( icklaad vaa 
tka aaoa as a t Priaat Bapids Baa, vfcsra 
f a l l o a t ia tka oaly soarca of t k i s aac l ide . 
Tka aos t coacaatratad radioaaelidaa foaad a t 
tka (icfclaad i a t a t o vara I 3 , »a 2*. (1000 
PCi /1) , u 50 (1000 p C i / l l , Ca Ca (1700 
p C i / U , aad Op 239 (1100 p C i / l | . l i v a r 
traaaport rates of aalactad aaclldaa ia tka 
•aaford araa arc g lraa. Co eaatrattoaa of p 
32 la ak i ta f i sk troa tka Colaabia l i v o r vara 
lovar i a 1909 tkaa aieactad, baaad oa tkt p 
32 l a v a l s i s tke r ivar; avaraaa P 32 saa 3 * 
pCi/s. vat v t , as opposed to 1*0 pCi/o; vat at 
i a 1900. ladioaacl idas foaad ia arosadvatar 
aoar d i sposa l a l t a s ara aalaly H 3 aad ta - tk 
100; Co 00 aad Tc 99 occar at loa 
coacaatrat ioaa, vk i l e Sr 90 kas baaa datactad 
oaly a t a fa* disposal a i t sa . Oaaaoos I 131 
coacaatcatioaa at Bicklaad aad Pases avaraaa 
0.01 pc i / ca a , raprasaatiaa 1 araa aaaaal 
tkyroid dasa par paraoa. Total ataospbaric 
bota raackad 1 pci /c* a ia tka aaaaar, da* to 
aaclaac t a a t i a f . Badionaclida doaagas to tka 
popalatioa ara calcalatad for driakiaa vt tar , 
aasa b i rds , f lak , s k a l l f i a k , ai lk aad 
prodaco, aad froa at toraal radiatioa aad 
aaclaar f a l l o a t . kvaraoa aaaaal doass for 
!!icklaad ras idaats ia 1909 vara 15 araa t>oo«, 
* araa aHola body, 19 araa St t rac t , aad 21 
araa tfcyroid ( ia faat ) ; aaiiaaa doaaa vara 
1*0, 10 , »0, and 6 0 , raapcctlvaly. t i t dossa 
vara l a s s tkaa 90 of staadacda. (Ltm (*»T) 

Total IOD Coacoatratlon; l i v a r Plov la ta 

X 1 3 1 ; l a 106; Tc 99; Sc V0; I 3 ; la 2 * ; HJ 5 6 ; 
Ca 6 » ; »£> 239; p 32; Bk 106 

UkCTOtS; P0LLUTI0I, a i m ; P0LIOTIOI, Oil; 
OB0OBD flTBt; IXVflS; DOSf UTI; riLkOO?; 
laSTIS, IkDIOkCTXTt; I H M ; PlM; lOPtTOBIK; 
riiiB STODIIS; tcotosrcn STOdfts; trriios 

<»6> 
Uarsckaak, » . » . , (uoford Uboratoriaa 
oparatioa, l i ck lard , «». 

obaarvatiosal aad f ia ld ks pacta of oroaad fator 
f lov at fanford. (If 



DISPOSIL SITE 

<a«> c o n . 
croaad Disposal ?f tadioect lv* t a s t e s , B.J. 
Kaefeen ( M . I . Proceediegs of a Conference, 
Berkeley, c i . Ingest 25-27. TO9. anIvarsity of 
c e i l f o c a l e . Berkeley, CI. (pp. 1 B T - 1 5 C | . 1«8 
p p . f l M I , Jalyl 

I general d i scsss ioa oa the m n i t i t of 
gcooadeetec at Baaford i s presented. Soae 
200 f t of g l a c i o f l a v i a t i l e send aad gravel 
eadec l i* the. vast* disposal s i t * . Beloe t h i s 
fotaat ioa i s aa 800 f t s i l t , saad sad gravel 
focaat ios , kaeea as the tin gold- Tk* 
pecaeefcllity of tke g l a c i c f l a v i a t i l e 
sediaaats ranees fcoa 10,090 gpd/sg f t to 
greater tkaa 60,000 gpd/sq f t , ( a i l * tke 
peraeabi l i ty of tka Singold raages froa 100 
t o (00 g pd/se tt. Sine* 19»» discaarge t o 
tke gcoaad fcoa the processing p lea t s at 
Saafocd kas been 35 b i l l i e s gal lons of 
e f f l e e a t s . This kas ccaatad t e e gcosad aater 
aoaads i s tka area, k l s o rese t t ing fcoa the 
ia f lac of tka efflaeaw i s a ereead eater 
d iv ide , akick i s roeghly coacave to tka sostk 
aad aaclosos tka disposal s i t e s oa tka m s t , 
aoctk, aad aaat . Tka rata ot groendvater 
aoveseat i s a bo at 1.5 t o 2. ft/day foe tko 
l l ego ld aqsitec aitk a pacaaabilitT of 100 
gpd/sg f t aad kydraelic gradient of 20 
f t / a i l c . T-- tka g l a c i o f l s v i a t l l e sodlaaats 
tka cata i s 7 f t /day. Iboat 100 rears ace 
regalred for tbe groeed vater to travel 
approximately 20 a i l e s to the r i v e t . Hole 
s tadias ace seeded to farther def iae aad 
aaderstaad aqalfer cbarac t sc i s t i c s . (>DV) 

strat igraphlc Sal t Thickness; Perseebi l i ty : 
Baste Tolase; Bydraallc Gradient 

IQ0IFEIS: COaTIBIEITIOl; DISPOSAL SITE; GIMSL5; 
etonag BITEB; BTDIODTBIBICS; PEBSEIBILITT; 
BTDIOLOGT; BIDIOIOCLIDE HICIITIOf; SIIDS; 
SEDIaEETS; SILTS; BISTE DXSPCSIl; BISTE T010SE; 
BISTES, LIQUID; BISTES, IIOIQkCTIVE; MELD 
STODIES 

to *0 kr per seek a f ter tke saapl lag peci !^ 
vas coaplatad. Tklrteea aegac-catt iag 
sa spies fcoa depths of 1-5-3.S • beloa tke 
sacface Beat treacaes 10, IS, IS, « 1 , 115, 
aad M i coatalaed oeiy s a a l l aseeats of 
radioact iv i ty .k ick decreased s t eep ly »itk 
depth. Valves ( in pCi/e) sere l e s s tkaa 
0 .03-3 .7 foe Co CO. l e s s tkaa 0 .02-2 .27 f o e 
Cs 137, 1 .3-3 .0 for l a 22C, 0. OS-2.6 for Fa 
230, aad l a s s tkaa 0.002-0.17 foe Pa 230. 
Best ot t k l s rad ioac t iv i ty i s a t tr ibutab le to 
sexfece coataaiaat ioe aad distecbaece of tke 
s o i l ky ber ia l operat ioas . t a a l y s i s or a 
t e s t s e l l sasple skoaed that eoce tkaa 9 9 . 0 t 
of tke radioact iv i ty preseat aas associated 
• i t k pac t i ca la te a a t t e e . a l th tke s a a l l e s t 
s i c e fcact ioa coata la lag tke klghest 
conceatcat loe . Poss ib le sodas of tcaaspoct 
of t k i s csdloact lv i tv> part ice lar ly Pa, ace 
distressed, lec lediag i soscaecat ioe i s a 
aob i l e orgealc complex. Other data provided 
laclade red loaec l ide coec eat rat l o s s ia 
evaporator stack e f f l a e a t aad racoeeeaded 
decoetaeiaat ioe fac toes foe tke evaporator 
s y s t e e . Oadac tke careeat «0 hr/ek sckeds l* . 
radiatioa dose to the l i e i t lag receptor i s 
approxiaatel ; 0 .0 eres /yr of • 3 ( to ta l 
body); a l l other cadioaacl ides coatribate 
l e s s thaa 0.1 acee /hc . Paethec s t a d l e s a c e 
seggested. (LKI) 

Craia Sixe Di s tr ibe t ioa ; Total l o s Coaseatcatioa 

CO CO; cs 137; l a 22C; Pa 230; Pa 234; • 3 ; C 
l « ; Se 90 

BISTE5, LOB-LEVEL; EV17OB1TI0B; TIXT^CS; lOOFT: 
TIEBCBES; SOEPICE C0S7ISIEITI0E; BIDI090CLIDE 
RISBITIOI; COBPLEIES; trMKITS, IT.BBOBBE; DOS " 
BITE; fOOOS; SOILS; SIBPLES-. SITE iOMEILLUCE; 
SISPLIEG; sEISDIEHEBTS; C 0 K E S T B ) T I 9 B S : 
BIDIOE0CLXOES; EV1FOSIT0ES; flELD SfBDIES 

<a7> 
Blaachard, R.L., D.B. Beatgoaery, B.t . fo lde , 
aad G.l . Gels , o .S. Eaviroaeeatal Protection 
Agency. Eastera Eavlroaaantal Radiation 
f a c i l i t y , o f f i c e of l a d l s t i o a Pcogcaas, 
BoatooMCy, 11: O.s. (aclear leoaiatory 
coaaiss loa , I t laa ta , 6k; O.S. Eavicoaeastal 
Protectioa loeacy, Esviroaaeiital flonitorina and 
Sappott laboratory, Cincinnati, OB. 

Sappleeestery ladio loa ica l Bassacaaants at tke 
Baiey Plats l a l i o a c t i v e Bast* Barial S i t e , 197« 
to 1»77. (2) 

EPI-S20/V7B-011; 33 pp. (197«, Septaaber) 

Radiological atadias vera conducted at Baxey 
P l a t s , ry in 197C aad 1977 la order t o obtain 
addlt ioaal laforastioa oa evaporator 
a f f l seKts and radioact ivi ty on and aroand the 
s i t e . Saaples of toaatoe* aad ailk froa 
nearby faraa rare analyxed. Toaatoa* 
eoataiaed l a s s than 0 ,2 - f .S pci/ka freak »t 
of Bl aad I t .2 -19 ,S dpa/a C of C 1«. Bilk 
fres eovs i s tka ace* kad l a s s than 0.2-3.C 
pCi/1 B 3 , 1B-19.B p c i / l C 1», and 2-7 p c i / l 
Sr 90; B 3 l e v e l s la a i lk fcoa covs drinking 
lock l i ck creek vstar vera lover in f97» tkan 
in 197}, indicating radioact iv i ty i s ssrface 
r a a o f froa the s i t a ka* daereesed. H 3 ia 
tosatoes van e s s e n t i a l l y constant betseen 
197*.75 aid 1976, daa t o coatlnaed operatloa 
of tka evaporator. B 3 dlsekargad by tb i s 
aoans since 1973 i s probetly greater tkan 
to,000 CI. Evaporator operation vas radioed 

<ae> 
Bradley, B .P . , and J . c . Corey, Savaaaak kiver 
Ubocatocy, l iken , 5C. 

Preliainary Safety I n a l y s i s . (31 

DP-1I3S; Technical I s s e s s saa t of Bedrock Baste 
Storage a t tke Savaaaak l i v e r Plant, (pp. v-1 -
v - 2 1 ) , 2C7 pp. ( i»7«, Boveabar) 

In ana lys i s of r i s k s associated s i t k bedrock 
storage i s divided i n t o : a) the cavern 
f i l l i n g period and b) tba period fo l loving 
sea l ing of tke cavern. Oaring tke cavern 
f i l l i n g period as eattheaske or e ip los ion 
coald kave catastrophic e f f e c t s becasse 
iaaediate sealing s ight be i e p a s s l b l e . I t 
SEP, i f a l l a c t i v i t y rare ia tke l i g a i d 
phase, 100,000 car ies each of Cs-137 and 
Sr-90, 2700 caries of Po-239 aad 700 c a r i e s 
of cs-13* vosld probably eater the roscaloosa 
aqaifer vhlck voald prodoe* dangeroos 
condit ions for an e i t e n s l v e period of t i a e . 
Spi l lage o f sladge or caperaate i s rated as 
sack l e s s consegaent ia l . Polloving sea l iag of 
tke cavern tka prlae ipal r Ho l o g i c a l 
conseqsenee i s the release of e i t r e a e l y long 
l ived 1-129 aid tke potential accident 
presenting tka greatest risk after cavern 
s e a l i n g i s vlthdreval of sa ter . Bovever, 
other kaxaeds sack as eartkgsakes, explos ions 
in tke caveta and flov tkrosgk ensealed 
fractaces have a l s o been considered. (J»( 

Principles involved are applicable t o shallov 
land barial but relevancy of t h i s a r t i c l e i s 
diaiaished for i t deala vi th bedrock storage at 
deeper l e v e l s . (Bl/Jl) 



DISBOSkL SITE 

<««> 

<••> COST. 
KMOCI: DIPFOSIOI; COBVECTICB; s m n n i ; 
n m r t t a : Htixwi-. TVSTE notice-, siagcts: 
BtSTES, LIQ«I>: B1STES. BMICBCRVE; C U E S : 
STOBICE. C H M C K ; t K W R R K STB9IES 

t n U t y , t . r . , n < J - C . c o t * i , S t n m k E i v * r 
l a b o r a t o r y , kifcon. S C 

g e o l o g y a n * B y d r o l o g y o f t e e r l u t S i t * . { 2 | 

O f - I O B : T e c h n i c a l I m m m t o f Bedrock B a s t e 
S t o r a g e « t t k * S a n a a * k t i n e P l a n t , ( p p . I~» -
1 - 7 1 1 , !••> pp. ( 1 * 7 * . B o m b e r ) 

Tk* « * r i « l * i t e e t , p e p o l s t i o n a a d 
t r a n s p o r t a t i o n f a c i l i t i e s o f t k * Savaaaafc 
E i v a c M a n * i a S o o t k C a r o l i a * a c o d e s c r i b e d . 
S o i l e r o s i v e r a t e s and f o a o r a l g e o l o g i c a l 
s o t t i a f a r o kaoea f o r tfc* r e g i o n e a c o a p a s s i s g 
t k * s i t * . Knees fcyerologic p e r e a e t e r s 
i a c l n d e : 11 t k * t i e * c a t * o f t k * a a j o r 
r i v e r s i a t k * a n a , b* v a r i a t i o n * i a f l a * 
v e l o c i t i e s o f g r o e s d v a t e r f r o * o a s t * t a n k s t o 
d i f f e r e n t s t r n a e s , c | d i s c h a r g e v o l e a e * o f 
p l a a t ttcitM, a) h « * d s i a d i f f e x v a t b e s t 
r o c k s , * | p e r e a e b i l l t y , f | t r a n s a i s s L v i t y , g) 
p o r o s i t y , e n d b) d i s p e r s i o n c k a r a c t o r i R i c s . 
e a s e s , l i g v i d s , a a d r o c k a f c o a v e r i o s s d e p t h s 
wor* c h e s i c a l l y a n a l y z e d t o d e t e r a i a * t k * 
a o a r c * a a a a g e o f t k * e a t e r . Cor* s a a p l e s 
* * r * t r e a t e d * i t k I I BaOB f o r 30 d a y s a t f f 
d e g r e e s c t o tetania* t k * a f f e c t o f « a s t * oa 
rock p r o p * r t i * s . p h y s i c * 1 p c o p * r t i * s of t k * 
r o c k s a r * b r i e f i y n e n n a r i j n d nnd s k o * a v e r a g e 
c o n p r e s s l v e s t r m g t k s o f WOO t o 1 ( 0 0 0 p e l , 
deened l a t a * enoagh t o c o n s t r a c t a a n t s . 
( M l a c q 

D * s c r i b * s t k * s i t * and t k a g e n e r a l g e o l o g i c a l 
s e t t i n g o f tk* a r * a a s i t r e l a t a s , f o r t k * s o s t 
p a r t , t o h y d r o l o g i c a l p a r a a « t a r s *fcick have 
r e c e i v e d t k * a o s t e a p k a s l s i a t k l s s e c t i o n . Tk* 
k y d r o l o g i c s i s s d g e o l o g i c a l l a f o r a a t i o a 
g e n e r a t e d f o r t k i * r e p o r t a r * p * r t i a * a t t o 
s t e i l e s o f s k a l l o v l a n d b a r i a l , (DR/JB) 

B y d r a e l l c Bead: E r o s i o a l a t a ; S t o r a g e 
C o * f f i e i * a t ; T r a n s n l s s l v i t y ; p o r o s i t y 

RyDBOLOST; SE0L0CT; SEDIBEETS; EECRIBGE; 
PtECIPrr iTIOl , RETEOBOLOCICll; TEtESBXSSIVITT; 
JTOBISE COErnCIEET; PEBBEkBIHTT: 101 EXCRIECE; 
DBaSDOBP; kOOIPEK; PTEZOBETETC m l ; CRLOtrBE; 
SOL r o t ; OXTCEB; BtLIOn; TtkCVttZS; POPOStTT; 
ISEEO0S BOCES; BETMOBPRIC BOCES; GEOLOGIC 
POBBITIOES; EaSTE fOtOBE; BIVEES; EEOSIOB; 
EBTtBOBBEET; l»30»«TOBT STBDIES 

<50> 
C a r t e r , T . J . , a a a 0 . 1 . R e n t e s , O n t a r i o Hydro, 
T o r o n t o , O n t a r i o , Canada. 

O n t a r i o Sydro ( a n t e S t o r a g e C o n c e p t s and 
f a c i l i t i e s . ( I ) 

C0EP-7« (420 ; t a s t e B a n n g e s e n t i t , B . s , p o s t 
l t d . ) , P r o c e e d i n g * o f a S y n p e s l s n , T u c s o n , I I , 

October J - » , 1*7*, ( 1 5 p p . ) e O B T ' 7 « l 0 2 0 ) . ( 1 * 7 « ) 

Vast* s t o r a g e c o n c e p t s and f a c i l i t i e s a t 
O n t a r i o Eydro a r e o n l i n e * , TO knndl* tke 
l o * - and n e d i n n - l e v e l v a s t * * prodoced by 
t k e l r k e s v y v s t e r r * a c t o r n a B o d l o n c t i v e 
l a s t * O p e r a t i o n s S i t * * a * e s t a b l i s h e d v i t k i n 
t k * I r s e e ( t c l e s r Pover P e v e l o p n e a t on l a k e 

S a r a s . Tk* s i t * l n c l a d a s a 19 a c t * S t o m a * 
S i t * and a t n d i o e c t i v e e a s t * t o l a * * E s d e c t i o * 
F a c i l i t y ( t l t k r ) c o n s i s t i n g o f • r a d i o a c t i v e 
i n c i n e r a t o r and « a s t * c g n p e c t e r . I t p r e s e n t 
o a l y » . S a c r e s o f t k * s i t * IMS b e e n d e v e l o p e d 
and s i l l b « a t e g e a t e an t i l 1 * s a . Tk* I t o e i c 
Energy C o n t r o l Board I I K M r * a * l a t * s and 
l i c a a c a s * a s t * • a a a o a a e a t . o p e r a t i o n s aad 
O a t a r i o "»*ro k a s e s t a b l i s k a d c r i t e r i a t o 
a**t BECB - * « » i r * a « t:. t feas* r * g a i r * a « e t s 
* r « : s t o r a g e f o c i i - . -•» a r * t o be l o c a t e d i n 
l o * s e i s a i c a r e a s ***y fro* p o p a l a t i o a 
c * n t « c s aad d r i a k i s * • . t a r s a p p l i c s ; 
r a d i a t i o n d o s * t o a e n b e r s o f t k * p s b l i c t r t 
t o b * I f o f tk* ICIP d o s * l i s i t * ; t«o> 
" c o n t r o l • s T a l o p a s * a r * r « * s i r « 4 t o r s t e c a g * 
f a c i l i t i e s and t k * e a s t * p a c t a g * i s n o t a 
b a r r i o r ; a l l a s s t e s a r * t o b * s t o r * d 
r * t r i * * a b l y ; no l i f S i d s a r * t o b * s t o r e d i n 
t k i s f a c i l i t y ; a l l s a r f a c * and aaabsarfac* 
d r a i s s s * i s t o b o c o n t r o l l e d a a d e a o i t o r e d . 
Tk* t*OS i s a a d a r l a i a b y b e d r o c k o f 
l a t * r b * d d * d s i l k y t o s a a d y d o l o a d t e s aad 
s a n d s t o a a s t k a t k a a e a f a c a a a b i l i t y o f 
1 0 ( E - 3 | t o 1 0 ( I - * I c a / s * c . O v a r l y i a o t k * 
bedrock i s a f*« f * * t o f a x a a s l a c . « « r y d e n s * 
s « i l a k i c k i s o v e r l a i n by Tory d e n s e a m y 
a l t c L a l t i l l s o * * 39 f t t h i c k . Tk* 
p * r a * a b i l i t y o f tfce T i l l i s 1 0 ( e - » l t o 
10 (C-T | c a / s a c . I b r o v n , c o m p a c t t i l l 
c o n t a i n i n g g r a v e l aad c o b b l e s o v a r l l e s t k * 
g r a y t i l l and a v e n g e s S f t t k i c k . k 3 f t 
l a y e r o f t o p s o i l r e s t s oa tfce b r o e s t i l l . 
T U a s t e r t a b l * i s 25 f t b e l o * t k e s i t * . ? k * 
d e a l e n v e l o p e f o r t k e i n - g r o a n d f a c i l i t i e s 
a r e r e i n f o r c e d c o n c r e t e s t r n c t a r e s . For 
above—groesd f a c i l i t i e s t v o i s d e p e s d e n t 
s t r e c t a r a l c o n c r e t * b a r r i e r s a r * a s v l . 
S a r f a c * d r a i n a g e , l e a k a g * d * t * c t l o a , aad 
r a d i o l o g i c a l a s p a c t a a r * c o v e r e d . The 
f a c i l i t i e s a ( « a l s o d v s c r i b ^ i a i v t a i l . k t 
p r e s e n t , t k * c o s t of v a s t * s t o m a * i s 0 .1 
s i ] l s / k f k and o n l y t r i t i s * a s c a p * k a s b e e * a 
p c o b l e s . (spT) 

S t r a t i g r a p k i c B a i t T b i c k n e s s ; P e r a e a b i l i t y 
C o e f f i c i e n t : Iteptk t o l a t e r Tab le 

t Q O i r R S , COSriSED; BEOtOCE; BESTOSfTE; B 0 t l » t : 
COSPICTIOB; COBTIIBEB IBTESBITT; COSTIIBCES;; 
COST BEBETIT k B U T S I S ; OIStOSlL STTE: 0OSE 1 I T E : 
0EIIKXB6 BITEE; EVVIBOIREBI; CEOtOCt; aBIVELS; 
GB90I9 BKEB; BTOEOtOCT; PEMMBfLtTr-. BEVIEWS; 
EETBIETEBILITi; SIBBS; SILTS; SOILS; STOBICE, 
iBOTECEOaBD; STOnCE, SE0L0SIC; BkSTE OlSfOSIU; 
BISTE STOBICE; VI5TES, IWTBtaltHtTK-lZTtl: 
BISTES, lOV-lETEL; BESTES, IIOIOkCTttE; BITEB 
TIBIE; BELLS; Olt lBkSE 

<S1> 
C s l o n b o , 7 . , I . J . S e i n n , nnd I . J . r r a n c l t , 
Brook&aven B n t i o n a l L a b o r a t o r y , O e p a r t a a n t o f 
B s e l e a r E n e r g y , B n c l e a r B a a t e Banagenant 
Besearck Cronp, Opton, BT. 

E v s l a a t l o n of I s o t o p * B i y r a t i e a - L a n d B u r i a l , 
B a t o r C k e s i s t r y « t C o s n e r c i a l l y Operated 
l o v - l e v c l B a d i o a c t i v e B a s t e D i s p o s a l S i t o s , 
Q a a r t e r l y P r o g r e s s B e p o r t , Bo. * , B p r i l ' J a n a 
1977. (1) 

3EL-EOJE6-f073«: 3* pp. (1*77, Decesber) 

In tke f i f t k gnarterly progress report ea tke 
trench lenennte s tadios i t tke conaerclal 
l o v l e v e l radlojct ira sas te b s r i s l s l t n s , 
additional data on tke organic const i t s ea t s 
in tke tcench lenckate at Barey f l a t s Is 
presented. Ident i f icat ion of orgnnles in 
trencfc lesebst* saaplas fron nine d i f f erent 
trenches vas tckieved by cenblnod gas 



MSPOSIL SITE 

<5)> C01T. 
ckraaatoarapky-aass a p a c t r o a f r a a a l y s i s . 
Saaplas a*r* coU«ct*d aad kaadlad ia t w 
laboratory aadac s t r i c t aaaxic c a a d i t i o a z . 
Tk* pndaaiaaat kiads a t coapoaads faaad l e 
aost of tka saaplas iaclad* a l coko l s , 
a l i p h a t i c aad araaatic i c t l t , adlpatas , 
phtkalatas. aad t r l b a t y l rbospkata. Tka 
oraaaic caapoaads a t* b*ia* stadiad ia t k i a 
i a n a t i a a t i a * pcoaraa t o ascortai* tka * f f a c t 
o f tkaaa aakstaaeaa oa tka a o b i l i t y af 
radiaaaclldas la tka dtapaaal aaaicaaaaat. 
Baaad oa tka r**i«* of tka aaa ly t i ca l 
r a s a l t s , i t i a postalatad tkat tka 
coacaatrat ioas af acaaalc carboa aad aitrooaa 
ia tka laackata pro aid* a faaacabla 
caairoasaat far tka pco l l faraUoa of 
aicraaraaaisas . Osdac tk* akaanad aaaalc 
coatfit lo**. tka kcaakdoa* af ocaaaic 
coapoaads y i e l d s C02, lav aalacalac aeiakt 
oraaaic a d d s , a l coho l s , katoaas aad e s t a r s . 
Tk* pc***aca af a lactroa acceptors sack a s 
a i t r a t * aad s a l f a t a aa ioa i caa sappect tk* 
oroatk of so** aacakic bacter ia . 
Coaeaatrattaas af dlsaolTed oryaaic carboa i a 
botk oraaaic aad iaereaa ic tore ara presetted 
i a takalac t o n . Ca* ckrcaatofraas »r* 
pr*eeet*d a s f l eer** a i tk fcafs sappliad i a 
tabalac fara. PC) 

Coo* bard data oa disse laed a t faa ic carkoa aad 
4 U ckroaatoerapfc raaal ts ea traack laackat* far 
a apaci f ic s i t a . (Bs/jc) 

TtnCRZS; IUCRITE3; OKI SIC COSPOSRDS: BOtllL; 
SICtOOIClflSBS; SOLTEPTS; PECOmRZflTIOl; 
CITtlOntVT; IM0I1T0P.T STOOIES 

<«> 
Coloebo, p . , I . J . Betas, aad k.J. Praacie, 
Rcookke>ea Patiosal laboratory, Procass 
Tecfcaoloay Divis ion, Oepartaaat of kppliad 
Scioaca, Optoa, ay. 

Evalaatlos of Isot&pe Biaratioa-Laad s e r i a l , 
• i t t r Ckeaietry a t Casaercial ly Oparatad 
Lor-La*el Badloactive Baste Disposal S i taa , 
ie*rt*rly Progress laport Bo. 2 , Je lySepteaber 
l*T«. {I) 

H l - I I l K - M t W ; 20 p p . t i a i l , Bay) 

la tkia eeerter ly proaraaa raport, addit ioaal 
data oa tka idaat l f I ca t ioa of oreaaic 
eoapoaads praaaat i a traack aatar froa 
aa*ar<l traacfcaa a t tka l a t a ) f l a t s 
eoaaerice l l e e - l e v e l radioactive aaata 
disposal a i t* a n praaaatad. Tka oraaaic 
coapoaad* aer* aitractad froa traack aatar by 
tk* «aa of aabarl i ta XkS-2 raaia aad by 
l lqa id - l i oa id a i t rac t loa aitk aatkylaaa 
Lklorid*, Datailad dascriptiaaa of 
««traction procetsres ara iacladad ia tfca 
tar t , saa ckroaatoarapklc aaalyaaa vara 
aarforaad for prollaiaary coapoaad 
i d a a t i f i c a t l o a . Tkis proeadal'- - -.» fo l loeed 
by aa* ckreaetegrepky-eaas spac aatry 
i £ * e t l f i c a t i e * aitk a dodecapol* H M 
spectroseter aad coaparlaaa aitk ataadard 
apactra faaad la several ckaaical data baaa 
librae I -a. « » r»«"lto of tkaaa aaalysas ara 
presetted ia • . M l a r for a. per reportiaa 
paraoses, aa'or coapoaaata aia dascribad as 
kavlta paak ae i fktc g r e a t s tkaa S em ak l l* 
aiaoc eoapoaaats ara desctlked aa bavlaa p a x 
U i o b t s of l a s a tka* i ca of aas 
ehroaatoarapkic attaaaatioa ae t t i ea *(t-12) 
eaes /av . Baler eoapoaaatt ablek aara 
p r e l l a l a s r l l y idaat l f lad , laclede t o l e e e e , 
•atkyl i sekaty l kataaa, o-eraoaol, bipbaayl, 
aad tc ibaty l eaospkate. (JC) 

(•preaeata so** of tk* Boat caapraktssita 
ocaaaic traack aatar cfcaaiatry perfecaad t * data 
at aay s k a l l o e laad karial s i t * *«aa tkoeafc tk* 
raseltas ara pral ia iaary l a aatar*. (M/JC) 

TSEXCEES; l u c a i T i s : CBZBICBL U I L T S I S : » C * « I C 
C D U M B S S : Baaiki; s t a p l e ^ : Biraoos: a a s r t s . 
-joa-iETO; u i o a t r o i T s m i t s 

<S3> 
Coloab*. p . , I . J . P a i s s , aad » . J . fraac i s , 
•reokkavaa 1*110881 Laboratory, Procass 
fackaolofy r i a i a i o a , D*p*rta*at o f kppliad 
Sciaac*, Iptoa, >T. 

rvalaat ioa o f I s e t s s * l iarat ioa-Laal kar ia l , 
Batar Ckaaistry a t Caaaarc t a l l y Opacatad 
U>*-1*T*1 tadlaact iaa Past* Piapoaal S i t a s , 
Qaart*rly Proaraaa laport a*, a, Jaaaary-Parck 
T»T». f l ) 

H l - m B - M K ; 20 pp. |1*7T, Saptaabar) 

Tkis «aart*rly praarass r*port prassata tka 
raaa l t s of a radiockaaical aad iaoraaaie 
ckaaical a a a l y t i c a l proaxaa parfaraad oa 
saaplas tafcaa fcoa traack** a t tka Baiay 
P l a t s low-l*r*l t a d i o a c t i n Paata t a r i a l 
S i t a . Ia S*pt*aa«r of 1*TC, tk* Irookkaaca 
iaaas t igat iaa taaa saaplad a i a * traackas at 
tfc* d i sposa l a i t * , roar o f afcicfc kad baaa 
saaplad dsria$ tk* praTioas fi*14 * f f a r t i* 
kpri l at 1*7(. oaly faar of tk* or ia iaa l 
saaplad t rmckas kad s a f f i c i a a t l i a a i l 
prasoat ia tk* traack aasp t o aarait 
aaapliaa. f i a k t l i t * r aaaplas vara col lactad 
aadar atoxic c o s d i t i o a s aad atarad i a apacial 
co l l ac t ioa fcottlas a t approxiaataly a dagraas 
C for skipaaat aad s torasa . riald 
aaaaaraaaat* iacladad c o l o r , taaparatara, pR, 
aad spacif i c coadactaaca. Tk* aaapla 
procassia* procadaras ar* discassad aad 
prasaatad i a sckaaatic fora. l a s a l t s of botk 
f l a i d aad laboratory aaalysas aia praaaatad 
i a tabalar for*, kaa lyt ica l procadaraa for 
radiockaalstry ara a l s o data i lad . (JC) 

kltaoapk tka data praaaatad ara froa aia* of tka 
eaar *0 trmckaa p n s a a t a t tka s i t a , tka data 
rapraaant a food atart a t daf la ia? tk* aasrea 
t*ra far tk* la«*y P la t s S i t a . Kaay aor* 
aaalysas ara axpactad ia fatara f l a i l t r ipa . 
n>a/JO 

Speci f ic Coaduftaaca; Total Ioa Coaeaatratioa; 
p i ; Taaparatara 

• 3; Ca 13*; Cs W ; Co CO; la 2 * 1 ; Pa 23<; Pa 
239: Pa 2M 

riracm, mciiTxs; c » t n a i MILTSIS; units-, 
riLTtkTTO*; I D I I l l ; DISP0SI1 SITE; U T t l ; 
IkSTKS, l O t - t l T t l ; ITDtOLOCT; GIOUOT; XTRODS; 
»tw» piirncLts; t m PMTXCLIS; PULP STVDIIS 

< M > 
colosbo, r., i . J . f a i a a , aad I . J . rtaaci*. 
•rookkaaaa Ratioaal Laboratory, Procass 
Tackaolooy D i a l s l o s , Dapartssat a f Ippllad 
Scioaca, Optoa, ty , 

taa laat ioa af Isotopa l i « r M l o a • Uad a t r i a l , 
la tar Ckaalatry at coaaare ia l ly Oparatad 
Loa-Laaal l ld ioact iTa faata Disposal S i taa , 
Oaartarly Proaraaa laport to. J, octobar -
Oacaabar 1*76. (1) 
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<5»> c o i r . 
Btt.-IBtES-S9«70: i l pp. {1977. A M I 

Tkis report describes aao l i c pcocedares 
developed to preveet tke foraatioe of 
eadeslrable far t i c kydt oxide p r e c i p i t a t e s 
•Wa c o l l e c t i a g asd f i l t e r i n g tceack aatac 
M a p l e s . Tfces* procataxes aara applied to 
tke c o l l a c t i a a of s a s p l e s a t t l a l a n y Mats 
d isposal at«a i a Saptaabac l* 1 * . Taa sys tee 
c o a s i s t s of p l a s t i c taking, a p e r i s t a l t i c 
paap, aa iaact gas cyl iader ai tk a pressare 
rage 1st ioe va lve , saapla b a t t l e s , a bypass 
v a i n , a i r barriac c a l l s , aad a vaste taak. 
Saaplas collect**' aad f i l t ered i a t k i s Bay 
41* aot eaierao pracipi tat iea ap t o 5 son tax 
a f ter saapl iag . ( U D 

rgotPRBT: nvrtaTros; a m o o s ; S U K I K ; 
PttCIPITkTTO*, CRERICaL; ItOI COaPOOppS; HTJ1; 
TiWCRES; l»r>t»TOiv STOHIES 

<55> 
Cosaittaa oa radioactive fas ta nsaageaent. Panel 
ca lanford castas , Ratioaal lasaarcfc CoaBCil, 
CosBlssioa oa Bataral t e soerces , sashingtoo, DC. 

Lov-L C3I 
t e d i o e c t l v e sas tes at tka Baaford (esarvat ion: 
1 Tackaical Revise, f a t i o a a l (cadeay of 
Sc iences , ta sa l sg toa . OC, ck. «. (pp. M-721 , 
269 pp.(147)) 

Tka ease ease at of l oa - l eve l eastes at tba 
Raaford Reservation i s re visaed. Lov-level 
ves tes inclede: condensate froa faal 
processing a t tka Parai plaat; I lgaid 
aatcaiaad ia to vent i la t ing a le of eeste-taak 
s y s t e s s sad recovered after ioa exchange: 
cool ing aatar froe raactor and ckaaical 
operatioas; l l ga id tkat kaa boon percolated 
ia to tka groaad aitkar intent ional ly or 
s c c i d a a t a l l r : gassoss aastas ia stack 
a f f l a a a t s ; s o l i d tcask aad fai lad or obsolata 
eqe ipseat : aad obsolata rasctocs and 
ptocassiaa plants skick Bast ba 
dacoaaissioaad. la ego g s a a t i t i e s of l l ge ld 
cadeastas coaa froa tka cooling procassas and 
these l i g s i d s ara pareolated i a t o tka groesd 
share tka aacl idas ere sorbad. If tka 
concentration vera to ba loaered to RPC 
l e v e l s for a l l bat t*o nscl ides tka capi ta l 
•xpesditere aoald ba SI .5 a i l l i o n and yearly 
expenses aoald ba Si a i l l i o n . Pot a l l 
aac l idas to ba at tkair RFC capita l 
expendltere aoald ba S35 a l l l i o a vith yearly 
oparatlag cos t s at S3 a i l l i o n . fasten vltk 
l a s s tkaa f x 10(R-5I aCl /s l aca placad la 
opaa ponds aad aastas ai tk greater 
radioact iv i ty ara dlsckarged to c r i b s . In 
tka •asatsrstad xona a l l tka Pa i s v i thin « a 
baaaatk tka point of re lease; Cs 137 i s 
•orbad antlea I T ; aaall coaceatratioa* of Sr 
*0 kave ascapsd sorption aad about *0S of l a 
10* kas baaa sorbad i s tka zona. Tka pattern 
• f aac l lda l l s t r l b a t i o a i a tka sataratad zona 
appaars to bo r e l a t i v e l y s table , only 
ekaaglag s l i g h t l y froa 1*7} to 1*7*. Aaseoss 
aastas aava a s s a l l i spact so aaticipatad 
skatdoaas of prodeelng f a c i l i t i a s Bay aot bs 
regaired. Rocs tkaa 1*9,000 ea a of so l id 
aasta ka»a baas bar lad. l o v l a v e l aastas at 
*aaford do aot coas t i ta ta a* apprsclabla 
radiat ion kaxsrd at present. Boil tot ing 
egs ipaest ia adequate for datactlng 
accldaatal r e l e a s e s , aad resedial a c t i o s for 
acc idents i s satosat ic or caa ba iaat i tatad 
qa lck ly . ( i o n 

tO«PTI0«; iCCICIPTS; B O m i ; C0WT»HIi»TI0»; 

cosTiaxnsrs ; c s i a s : DISPOSAL s i r e : CSOMO 
aiTES; BkXISDS PE1SXS5IBIE COBCMRaTiaS; 
aapXTOelle; EaBIOSOClXPE RKBaTIOR; rOBDS. 
SeTCtaTED ZOPE; ORSaTo'laTEc W I S ; HSTE 
UHSEBEST: SISTES. SISEOdS: ( I S T S S , LIJOID; 
atSTES, lOS-LEVEL: SkSTBf, SOLID: ICTISSS 

Ooraaan, a . a . , Sevaaaak 4iver Laboratory, hikea. 

laproaaaaat i a Oparatiag lac idaat Ezpariaaoa at 
tka Saaaaaak l i a a r Racial sceaad. (3) 

COaT-770512; BaaaaaBaat of Loa-Laial ladioact iva 
aasta, I f . Cartas, t . l . Roakiss i , aad B. Eaka 
(Eds. l , Preeaadiaas of a Sy»posisa, I t l a a t a , 
6k, Ray 23-27, 1977. Paraasoa Press , tn lock , 
IT, Ck. 8 , (pp. 7«7>79*l, 121* ap. 
(CORT-770S12I. (1979| 

Oparatiaq iac idaats tka- kaaa occarrad lacing 
tka 20-year operating period 1*55-1*75 at tke 
Saaaaask Piaar barial g r o u d kaaa baaa 
aaalyzad. Tka i a c i d e a t s can or cataaorizad 
as tfcose caasiag airborae coBtaaiaation, 
aatrrborae coa tas iaa t ioa , or aegatatiaa 
coataaination tkcaaga penetration of plant 
roots into coatasiasted s o i l . Typically, tka 
iac ideats ineolved fract ional car ies of 
a c t i v i t y aad resulted i a a iaor costaaination 
oaar tka iaaadiata area. Incidents in 'kick 
radioact iv i ty eas dispersed by aaaas of 
airborne aatar ia l aare tka aost aeaeroas, 
coaprisiag 7S oat of 111 tac ideat s . Tkey 
iaaolaad barial of coataaiaatad egaipaeat 
(aitk loss of soae adke ring costaainatad 
part ica lata natter or l ign ids ) , sandklastieg 
to dacoatasiaata raasable agaipaest , aed 
beraiag coatasiaatad oroaaic so laaats . *o 
egmipaant barial i ac idea t s kaae occarrad 
s ince 196*, daa to bettor napping of 
eaaipaeat before sk ipacs t , barial only seder 
favorable veatkar c o a d i t i o a s , carefal 
candling t o avoid dropping oc otkeraise 
dasagiag tfce arappad ags ipaaat , eater fogging 
t o confine loose p a r t i c e l a t e s 'o tke barial 
traack daring kaadliag, and iepcoved 
operating persoaael e ipar ience . >s a r a s a l t 
of caaalat iaa iaproaasaats , oaly oa* airborne 
coataaiaatioa incident occarrad after 1*6*. 
Sandblasting aad so lvent baraiag kav* baaa 
discontinued. Eigkt radioactive aaste f iraa 
kave occurred; a l l aara alaor inc idents , and 
oaly t»o prodeced detectable contaaiaation 
over s a a l l araas s i t k i a tke bar ia l groaad. 
Spoataaaoas coabss t ios vas tka probable cans* 
i s 7 of tba f i r e s . Oaly tao instances of 
vatarborae coataaisat ioa are recorded; botk 
ress l ted fros treacb f l codlag . Tkare have 
baaa * orgaaic solvent s p i l l s , a l l before 
196*, and a l l costaaination vas confined to 
the iaaedlate ara*. Tea iac idaats of 
radiatioa uptake by vegetat ion groviag ia tke 
b s r i a l grosad vara observed. I* aack case , 
radioactive vegetation ass reeoved to a 
barial trenek along v i t b tka eoataalaatad 
s o i l , e s s e n t i a l l y a l l of tkese iac idaats 
vara daa t o l a s s f f l c i a s t s o i l cover over 
early trench b a r i a l s . There aara taa 
Instances of sn ia taat ioaa l baria l of 
a s t e r l a l s . *o a c t i v i t y r e l e a s e * r e s s l t s d ; 
cossagaeacea vara pr iaar i ly i a tk* for* of 
increased radiation axpsssr* t o operating 
personnel. Tke fregeency of operating 
incident* k*s decreased fro* S/yr overall t o 
2/yr in tks l a s t s i s years, l a * **inly to 
revised procedures sad additional e iperlence 
of oparatiag paronaa l . (WKr 

DISPOMl SITE; BOPUl, SRtUOIi kCCIDCITS; 
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< M > CO*T. 
H S t ! ? , 10*-LEVEL; leSTE TtEaT"E«?; I1STE 
»»W:M»»T; PITES; e m m r r s . etisotiE: 
E P F L l n T S . LIQ8ID; C0RT13XMTIC*: SOLICITS: 
SKIJTC CO'PORSDS; irvrasxos: PUTICLES, 
I t l B O t l E : DEC0JT13IHTI0I; I D I O O S ; TPE9CIE5: 
nooaise: spruE: purrs: n n s n c , 
"XXIMTIOl lL; ! m C I S : riELO STUDIES: STeLOMCaL 
ST»31ES 

« T > 
Coeser. I . E . . oak l i d o * Rational Laboratory, 
eoaltk physics Oie i s ioa , Oat tide.*. TI. 

eoveaeat oC *stkeaias in tk* O l l l i * s t * - ? i t 
Systen. (1) 

l«t*at ioa abd J lgrat ioe o f Eadloectiv* Ions in 
s o i l s * Pcoc**diaas of an la tecaat lcaa i 
co l loea tae , SaclaT. franco. October 14-18. 1 H 2 , 
ipp. 229-2*1). (194!t 

Ta* aaoent aad coacentcat ion of f i s s i o n 
prodocts releasee t o tk* CIRZ. * e s t « - p i t 
systea increased la 1959. Of pat' . icalec 
interes t ees tb* radioaoclld* Sa 104 akick 
ves foead in coeceetrat lons of *0 * c / * l . In 
e s t i a a t e eas nad* of ta« concentration aad 
eaaet i ty of l a 10« tket cceld b* released to 
tk* p i t s vi thoat Croatia*, aad** aaxards in 
the Clinch l i v e r , ay c a l c s l a t i o n , 2*.000 
cartas of r*tk*aioa pec year, alona with the 
aantel c a l m s * of the raaaielna 
radionacl ldes , t m H be I H t of tke 
calcalat*d aaxleaa peraissabl* coac«ntr*tion 
p f C ) . > d i l a t i o n factor of 3.7 i 19(E«1S| 
•as *sed to d*t*roine tk* probable average 
concentration of tk* radionecl ides reieas«4 
to H * river i s 195". Ro f i s s i o n prodocts 
k*T* baaa detected i s observation n e l l s 
beyaad tk* stc*aas border iao, tk* vas te -p i t 
sys tes and t h i s i s collaborated bf lack of 
n i t r a t e s , akick «*c* introdeced iato tk* 
p i t s , os tb* otk*r aid* of tk* s t r e a a s . 8y 
coeperino; averao* conc«ntcatioas, tk* 
ca lce la t** cadsctioa ia »• 13* da* to 
d i l a t i o n , decay, aad sorption v*s 9»< in 
19S".. t t n i a l s o foand tkst concentration 
increases akan qaartity of *ast*s increase 
*nd as tk* concentration cf la 10* iucreases 
in tk* p i t . Rh«n a pi t i s eapty i t eas foand 
tkat tk* la 1M concentration dropped off i s 
accordanc* vitk an *ipon*ntial fanct ion. It 
took an average of »7 days for tk* 
concentration t o drop fron 19,990 aec /a l to 
5,000 aac /a l . Hence i t i s assv**4 tkat la 
106 can be released in quant i t i e s of 2*,099 
caries or a t o t a l of 5 o i l l l o n ga l lons of 
setpea* per year, also i t i s expected tkat 
9S* redaction in concentration Kil l occur dee 
to d i l a t i o n , decay, *nd scrption. a f inal 
aasaaptlon i s tkat tka nacllde e i l l r*a*ls in 
tke dispersed l iquid phase and not be 
reeoncentrated by tan s i l t in tk* river 
eater. Pros ca l cu la t i on , not sor* tkan 
350,000 car ie s in 3.7 a i l l i o s aa l lons of 
seepage akoald be r*I*as*d to tk* pit sys tea . 

l a 10« 

SOIPTIOR; CORCIRTlmOR f»CT0»I: COITsRIRnTIOR; 
DIL0TIOI; ESTIIOIfttrr; PII1D STUDIES; f IS J101 
PI0SSCTS; CIOBID l l t l l ; RsZktD l l t L T S I S ; 
EOOmoiJ; 1»n«on PRRISSIklE COICEWTHTIOI; 
lOltTOIHa; UBIOIOClIOl RKSUTIOl; ItLtkSIt 
IIHITS; ItCPICE PITS; MSTE KSPOSkl; IDSTES, 
lltfllO; IISTES, IJtDIOtCTIfE 

<VI> 
M m S Boar*. Skit* P la ins . IT. 

Sevelooawat of Soaltociaa fcoafaas foe Eneray 
S*s*acck aad D*T*lope«t ><aiialstr*tioa 3ea*4 
l ad ioac t i e* Lo*-la)*»l l a s t * I s r i a l S i t e s . |1) 

Pinal tafort U.S. Elftt C( l tract l o . 
El»»-1) J»59. t>*»«, JalT) 

TVe pciaary object ive o f tae stedy eas tk* 
d*e*Ioa**at o f oaaaric aoaiteciao pcoaraas 
applicable to EDI osaoi l o e - l e e e l east* 
bacial s i t e s . To a s s i s t U «*finia« tk*s* 
aoaitoci>9 pcoacaas, aodals ear* developed to 
s i a a l a t * tk* ao**a*at o f eaterbocae 
cadionaclidex la tk* sabaarfac* as a t sac t ion 
of s i t * c k * r e c t * r l s t i c i , aeoavtry aad t i e * , 
i ' a i l a b l * iafocaatiaa rsaardlae tk* 
kydcooaolooic and cadiockaaical 
c a s c a c t o c i s t i c s of tke s i t e s »as coepilod 
bctare i s i t i a t i o o aoaitoriaa pcoacass. Tk* 
f in* EPO* m a t s i t e s ac* tk* Oak l i i o * 
l a t i o a s l laboratory at Car l i d o * . Tennessee, 
tk* Saeaaaak *i»*c Plant a t aaraee l l . Soatk 
Carcliaa. tk* San ford lacks at aaaford, 
(askiaqton, tk* Idako »at ioaal Ea^ineerlag 
Laboratories at Idako P a l i s , laako aad tk* 
Los alaaos S c i e a t i f i c Laboratory *t Los 
i l a a o s . >•* S*sieo. Paclisaad aad 
aspablistcd c*eoct.s concerning t i e f i*e EISl 
oened f a c i l i t i e s n*r* r»*i*>*d aad *»alaated. 
Eealaatioa consisted of 4*antifyino tkos* 
factors okicfc 4*t*raiae over a l l tdejoaey o( 
data by a s s i g s i n f a • • i fb ted is teovr factor 
and a paraaeter at a s i t * , la tkeaat ica l 
s o s e l s aore developed of tiee-depeadest 
Lydcaalie aad aass transport f loe patterns to 
ass i s* in predict lao fatere s i f ca t ion 
r«tt«cns of radionaclid«s tkrooofc s o i l asd/or 
rock. Tkts ir.foraation eas i s tarn as*d t o 
d«e«lop proorass for both satecated aad 
ansatacated xoa* aoattoc is f akick ware 
design** to intercept radioneclides before 
tkey r*ack salacted s i t * boandari*s. Tb* 
*onitori*9 pcofrnns cons i s t of f»ar basic 
s teps: 1) location of a l ine of priaary 
aosi torino s t a t i o n s , 21 dateraiaat ios of 
proper saapl ina freqeencies a*, tke pciaary 
seepliae. s t a t i o n s , 31 location of a l i n e of 
s«coadary saapling s t a t i o a s , aad •} 
d*ri9nation of tkose radionuclides t o be 
sonitored. Vsin; tk*s* basic steps tke 
son i toc i s f prograa i s ta i lored to sui t tke 
physical condit ions e i i s t e n t a t eack s i t * . 
(Ckll 

Coaprcnensiee d iscoss ion of rad ion ic l i i e 
ai^ration froa radioactive vaate b i r i a l 9roands. 
PR/OB) 

Total Ion Concentration; beptk to later fable 

HO»I-0«I»r.; Stxpll lr;; 10(1 » l ; t»0t1»1Cl.t3E 
*ISI1TI0I; *O0ELS, RkTREKlTtOL; RTSIOLOST; 
«EOL0CT; SklllSkTtD IOIE; OlSkTBikTEb f>*t: 
THBoirr:c«i STIOISS 

<S9> 
Denkaa, r..R., l a t t e l l e - P i c i f l e lortkvest 
Laboratories, l i ck land , I*. 

l ad io loo lca l S ta tes of tk* Jroe ad later aaaaath 
tk* Ranford ProJ*et-Jan*«ry to Jan* 196*. (*) 

BIIL-1231; 20 pp. ( « * * , «ov*ab*ri 

Reasureaents of I* 10a aad I 3 concentrations 
•ere used to detect tke aoveseat of 



- J ^ - . - - ^ ' ? * - - ? •vau>yhi»K3t^f 

iisTosiL sire 

<S9> c o i r . 
csat«i iMti'>a at **.* Rasters reservation. 
Tb* radioaa.-lides indicated • soetbeastarly 
aoveaeat ot tb* coat* a i r U s * , la tbe 
*aco3fla*d aaa i fer , Cr SI e a s foe ad to b* 
l a s s tkaa 190 pCl/al; • 3 , 300 pCi/al; Sr 90; 
0.03 p c l / a l ; Ci 13'', 0 .3 p r i / a l ; aad Co «0, 
O.ts p c i / a l . l a * H 3 cmtaaiaat ioe of tb* 
coatleed egeifer *as 3«0 p t i / B l . 4* f t balsa 
tb* vater t a b i c . Tb* general gaal i ty of tbe 
groead eater ia tke araa a i degradated by 
tb* presence of tb* radioaecl ides aid also 
«03- vbicb »»s above t e e recoeeended H a l t of 
»S pp.. (1B»| 

• 3: ta 106; Cr 51; Co «0: St "0; Cs 137 

aQBir tSS , C O I P I K 9 ; aaOTFt lS . OPCOIFIIEB; B5T» 
P l t T I C K S ; CKXIID U T t l : p i ; S i t e S J P f n i U I C ! ; 
s i i n o * cosronos: SOSITOEIIS; -TELD STUDIES 

nO-f-JIJ. |1«T0. SOptMbSC V l l | 

Yk* transport and kandliag of lov- aid 
i = t e r e e c i a t e - l e v e l ea s t s* at tk t asse s a l t 
alas- ars- d i sc s s sed . aost of ta* sethods sad 
techeioees ar* ta i lored t a t i t those 
cosd i t ioas e x i s t i n g at tb i s s p e c i f i c a iaa . 
Tbc ia f l eeac* of l o c a l cosdi t ioas oa 
radiation hazards t o persoaael , r ja taa iaat lo* 
hazards to pvrsoaael aas tbo s u e , aa4 
lorg~t*ra oas irosavatal sa fe ty ara 
considered, acceptance condit ions for 13*-
aae in teraed ia te - l eve l sas tes aad the 
transport and eaplaceseat of these eas tes ace 
a l so discussed S r i e f l y . |C1S| 

Sot d i rec t ly related to sbal loa l e a l barial 
becess* of depths at ahich coataiaers at* 
disposal . IDS/CMI 

•I5TES, LOS-LriZl; USTtS. IlTM-raHTE-lEVEL; 
USES; SILT D H S S m ; MSPOSIL SITE: BJlZIfB 
MaLTSIS; SarETT; 5TOHG, SEOL0«IC; MELB 
STO0IES 

<«0> 
C*skaa, B . 8 . . B a t t e l l - - P a c i f i c torthaest 
laborator ies , t l ck laad , l a . 

Radiological Statas of tka> Cross* la tar Beaeett 
tk* Baaford Project. Jalr to Daoaabar 19*9. (31 

B * B L - 1 3 9 2 ; 23 pp. (1970, Bay) 

nn evalaatioa of tka s t a t a s of groaadvater 
coat . t iaa t loa re se t t ing froa disposal of 
plaat e f f l a a c t s at tb* Baaferd Reservation 
aas aad*. Tb* la 10$ sad R 3 coeceatratloes 
skoved t o * detectable contas iaat ios to be 
aigrat iag soetkeasteard i s tb* encoafiaed 
groaadvater. Coeceatratlcas of Chroniss Si 
aad s t a s i a s e*re s*asac*d as l a s s teas 200 
pCi/al and l a s s tbaa 0 .5 pzi /Bl . Derieg tk* 
las t half of 19*9 tb* concentrations of Ca 
I f aad Sc »0 sar* l e s s than 0.93 pCi/sl aad 
0.05 p c i / a l , respect ive ly . The H 3 
concentration ia tbe coafiaed egaifer aas 2. 5 
pCl/al . IHaaaar i t • » saspacted tbat tbare 
a*y baa* baaa iat*r-aasi f«r transfer so ta* 
tc&tiaa coscostrat loa was not representative 
of tka coafiaed a o s i f e r . a l s o tke 103' was 
aeasared sa< i t vas fosad t o be araater tkaa 
•5 ppa i s sot* r . e c * s . ai a reaalt of tke 
skatdoaa of C »ej<r»or i a tke sprica, 
tadisaaclida coacmtri>tioas dropped 
s i a a i f i e s s t l T ia 100 l r*a . la aeoeral , the 
aroab'l *at«r bat been soemket learajated by 
tk* dispos*: of plsat e f f l s e a t s . (»D»| 

• 3; l a 1C«; Cc 5 1 ; 0» 40 ; Sr 90 ; Cs H I 

» 0 0 I * W S , COaflfEO; kOIIPEfS, O S O f P t l E O ; BET» 
P»»TlCtES; CkTIOSS; 0 t r f 0 S I 0 » : Olt lTIOP; 
DIJPOHL SITE; DOSE »»T£; DPISIFISS a»Tt»; SPOHSD 
B»Tt*: "lOtOWT.T; 101 EICRUCE; tltlOHrTtK 
UZkl; KISTf DtSPOSIL; R»STE HlkfEREIT; S1STES, 
Ik l lOkCTIfE; t t t l S ; M I I T 0 > I I B ; flELB ST00IES 

Di*fa»b*ek*r, *.. i. Hail , I . Krasae, and 9.C. 
Sebaeaardt, Xarlsrab* lac laat t*s*arck Ceatre, 
farlsraka, c*taa» Tedartl tapabl ic . 

Cisposal of tadioaetlT* las t** by Storsae in a 
Salt s iae i a tke radaral tapablic of e*rasnr, 
fart 2 . (») 

STI/*0V2a«; 1ana4aa*nt of lo>- and 
Iat*ra*i) i i t«- l«r*l l a d l o a e t l w t a s t e s , 
froeaedlnqa of an I>U Srapoaiua, »i» an 
Profane*, franc*, septeetnr V n , 1970, (pp. 

<62> 
Doaolas, R.L. , U.S. Eaviroaaeatal Prot*ctioa 
I4*acr, Offic* of Xadiatioa Proaraas, tax »*^i i . 

t a d i a l o j i c a l Jaraef at the Taactiee t r a a i a s S i l l 
Site sear t i a e r t o a , f j^s iaa . (») 

0*»/t»-"^-2; 23 pp. (1*77, Jane) 

.t radio log ica l sarT*^ of tk* inact ive araeiaa 
B i l l s i t * a*ar l i v e r t o n , sy-oaisi aas 
condacted Septeaber 39-October i , 1975, ro 
d*t*rai&* tbe extent of a i r - aad aater-bor&e 
contaainat ioa froa tb* t a i l t a f s p i l e . 
R*asarea*ftts of d i f f * r e s t i a l ?eaea «ipossr* 
rates vera aad* at tb* aroead sarfac* aad 
P*ott*d o« a sap as i s o l i a a s . Or t k i s 
sat bod, *«0 acres , e z c l e s i m it tke t a i l i n g s 
p i l e , aece foaad t o kaae above-becksroaBd 
jassa l e v e l s (a a f / b r | . areas t> tk* east 
aad sortbeast of tk* s i t e ehick are 
cu l t ivated a*r* foaad t o have d i f f eren t ia l 
ezposar* raadlags above backaroend (ap to 10 
aB/brl t o daptbs of 2 C - » ca , iadicet iag tbat 
aor* t a i l i n g s bav* been deposited i s taese 
areaa tbaa tbe serve? skoes. Sarver i^o l iaes 
for d i f f e r e n t i a l e iposares of »1 at /hr aad 10 
o»/br eacoapassed 39 and 94 acres , 
respec t ive ly , l a t er saspl iag for (a 23* 
yielded va lves ftoa 0 .9* to 9.07* pCi/1 neat 
tb* s i t e ; backgrosni vaa assaaed to be 0,22 
pCi/ l , based on a eeessreaeat ia *iverton. 
in Indoor in progeny (vorkiag level) sarvey 
of tvo r*sid*BC«s near tke s i t e and a 
bickgroaad in *iv<«rtoa yteldel ala*a of 
0.0029, 0 .0955, and 3.9009, reapect ively . 
lo se of tke Ba or In saBpias exceeded federal 
safety ga ide l ines , (Lit) 

Total Ion Concentration 

Ra 224; In 222 

nUlIOR; TalLlBCS; ElfOIOU «»Tt; BIBMTI9B, 
<;»»»»; MDIOR; Bitot; n m c t r s , IIIBOBIE; 
POLIOTIOB, SOIL; POltOTIOl, »»Tt»; KOIITIOt 
RIIUDS; SITE tTltOBTIOt; iIT( SBBTEILLMCf; 
liCTES, IRDOSTBIkL; IBSTtS, BBDIOaCrilf; 1ISTES, 
SOLID; 11STES, 101-LEVEL; fllLO STODItS 
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•*r>i*. 4.0.. tattoil* .jeieatae u t « « u t i H . 
: < i « k u . o*. 
• aenaa»at of Bepartaeet of I w q r loe-Ie»el 
ta41oectl«e sot 14 a u t o Bla*>eaal I t « n o > 
ic t fa l t tea . f l l 

• n - i * M : *7 pp.(t*T>. aoaesreci 

Tki* report proaeats tke n n l t t of • eexeey 
of f i f t a e * Bepartaeat of teertr POR 
lea - le * * l re*toectl«i s e l l * aaste 
4lay»oeal/ae.ecae.e f a c i l i t i e s . Tbe f a c i l i t i e s 
iscis4e tkeae eearate* a» ;. — « L U M 
Scieatif ic Laboratory, *ke reat i t r laat i a 
tear i l lo . Tows. Saa4ia Heoratot j , teako 
satlaa*I taajiseorlae: Laboratory, ( W saeaae 
T im Si te , root •eter le ls rrotoctloa Carter 
at r e n a M . Otto, satieeel laa< Co. a t 
liaeara r a i l s , aee teak, oak ti4e» aatioaal 
Laboratory. ra«acak Ceseeaa Blf testae r laat 
ia Eeetecty, tke roctaaoatk Ceeeees Dlffssioe 
Heat ia Okie, tee **l«ee spriee. fac i l i ty ia 
• iasear i , aaafer4 tesereatloa, aa< tao 
Saoaaaak ttser r laa t . Xateraatleo a* 
r e l a f a l l , e e r f l c U I eealeey, prleery 
eereeakllitT. b«4coc%. «eftk to eater table, 
eeptb to o i l at lea eeefia«4 aealfere, aarfece 
•ator proxiaity, aerfsce asteriala ea4 
principal ralaaaa patkeays ia praseete* ia 
takolat tare aa< «iacaaae4 ia tko tost . 
Hacassiaaa of aaistiaa f ec i l i t l es , opacatiaa 
atactica*, berie4/Btore4 oolaaa* aa4 
act iv i t ies (carles) ara lactate*, rotate eot 
arooxaaa rata tad to ska Hoe laa4 beriel ara 
•lacesee* lecla41eo tka skallos laa* k :rxal 
abstractiao preeraa, a i t * aalactioa c r i ta r ia 
eeaolopeest, aaste form cr i te r ia eeaelepaeet, 
fataro oeecatleael c r i t a r i a , systees 
aaalysls, aa4 a preeeae* eeeosstratloe 
fac i l i t y . recoeaaa4atloes far fatarar 
reeeerck aa4 ai ta iaproaaaaats a t * pceoaeta*. 
WO 

Ceetela* sees of tka oaly aehliake* iaforaatlos 
oa tka 001 4lspoaal-etereQe faci l i t ies at 
raatex-keeril lo, taxas, Saa41a lakoratorias, l a * 
lexico, raa4 aatatlalx rtoaactioa ceater at 
race*l«, Okie, lat ioaal laa* Co. at Bisters 
ra i ls , tka radacak Caaooaa Diffasioa r laa t , 
radacak, testacky, rortaaoatk eaaooas Bittasioa 
r laat , Okio, aa4 tke lal ioa Spxlae, l issoerl 
facility, ivmytet 
t tSTM, BlBXOeXTIft; M I I l l ; taSTI OlSrOJll; 
StOltSt, CT0L0CIC; SITC SIUCTXW; n C M C I K ; 
HTS; ttstts, m m n n c ; taste, l o t - i t m ; 
SkSTtS, S0LIB; CC01OCT; ITBteLOCY; lO t im* ; 
SBOBBD aiTti; n i t R n i i t u n m i t i r iTMit; 
insTi rami; roars; IOLDIBC r a m ; nn.o straits 

Boar, I . S . , t . S . faairsaaaatal rr i tectloe 
aeeecr. Office of *a41atloa k a f i a * , 
Basklsetes, DC. 

lealresaeatal Secaeye of Tao Deepsee taaUeectlae 
teste Disposal Sites aslaa Sabaerelfclef. ( I I 

C0*T-TM]1t; STT/TM/al l ; I» l f>B-2«?/a i ; 
faaasoaoat of ta«ioactl*a taataa froa tao 
raelaar r>wl Cycla, rroeawiafs of as M M 
Sraaoslsa, Tioaaa, kastcU, aat«k J2 - l t , W » , 
f o l . 2. (BO. 31T'Mo>, * 2 * pa. (Xsss-S»-20VaS, 
co»r-7»ojio, sn/r«t^*]}).(irr«) 

la irra-75 tka Mass* aabaorslkla U T i i ««4 
tka asaaaao4 saawralMa C9»f l i t sa*a> aao4 
to laraatiaata too 41aaaa4 t.S. aselaar aasta 
4i*peMl a i t a * , oaa at • aaptk of 7M0 a of f 

t te sarylaa4-as'lasara caaat, tka atkor soar 
t i n rarallaa Islaa4s of t c a U f a r c U . sitfc tao 
aaaaUtas at ««• aa4 t7>* a. taact <aa>tks aa4 
lacatiaaa of akaataal 'asto packaaaa ara 
aiaoa. tstoasi** kptroatakac iaploataa of 
roatataara aaa akaarra4 ia aatk pacif ic 
aakantaa. aUck 4iaaaatsata» a aaaaT rot 
praawaro aaaalisatiaa 4avicas oa aaattai 
pact as; aa latoa4o4 foe 4aapoaa ttspaaal. 
Cjcroaiaa aa4 b l ls tar ia f of coataiaaxs aas 
alsat caaoia. •aaacUUf at tk» kt laat lc s i to . 
aMJaapk aa •aiaavca) of ktaarktao aolaly fras 
anaraal rorrostoa aas faaa4. aaalyais of 
s*4iaaat aaaplaa (raa tko 9 M a rac i f ic aito 
akoaa4 to 23*. 2a9 caataa'aaUos froa 2 to 25 
tiaoa kifkac tkaa tko aaslaaa oapocta* 
kackosoaai 4aa to aaaaoaa tast iof f a l ioa t . 
Ca S3T csataaiaatiaa at tko ktlaatic v i ta aas 
3 to T» tiaaat taa aasiaaa paaaikla f a l l aa t 
coacaatratlaa. • 4 i ioc t roUtiaoakip kataaaa 
•aa*a lactaaaa aa4 saliaaat coataataatiaa aas 
astabliska4. PaasiUo aatiaaliaa (or 
aart ical raAlstribatiaa of ceataaiaaats ara 
saooasta4, iac la i la f biotarbatioa at tao tao 
rac i f ic sitas aa* aar ia l of la aetata By 
la tera l aatiaoat traaaport a t tka s t laat is 
a l to , rralxaiaary cssxaat ata4taa iaf icato 
tko acosoaca of aoak kat 4iractiaaal carraata 
at tko rar a Pacific saksita aa4 atcoaoar 
caxraats (ta-22 ca/aad at taa kt laat ie a i to . 
Tka kfa> bioloaical divarsity aal pcosaaca 
of coaaacciallj asploltaf aoaarsal too* f lak 
at tka * M a racif ic a i t a , alona aitk i t s 
prosiaity to a fiskiaa; saao, aaajaast tka 
azclasloa of tkls si te frso fartaoc aso as a 
raaloactiac aasta 4aap. (Hal 

Se4iaaa»atis* Bata; rloa lata 

ra 239; ra 2a0; Cs 137; Pa 2M 

set BisrosiL: naroeiai; cBiaa; CDmaxaiTxaa; 
uacciTC; notk; contxras; risa; I ISMCTIOB; 
LflKaCC; UMltt STSTIBS; rOLLSTIOf, BtTtX; BISTt 
D i s m t l ; StDXRBTS; BaklOtCnflTT; t lSTIS, 
sxea-um; BisTis, toa-utci; canicti 
tau-TsiS: siarus; sxrt S I U C T I M : rtcucxas; 
UBTorvcLrot •XCMTIOB; s i n s m n i u i a ; rma 
staples 

<ts> 
taaas, i . e . , t . l . t a t t a t , aa< B.C. Balaia, 
Saaaaaak Uaar laboratory, l lkoa, sc. 

6ai4as l i a i t l s f tko talaasas af Ba4io«sclleee by 
tka Saraaaak l i fe r r laa t . <3» 

Baaltk rkyalcs 1S:5T-a$.(1««| 

Tka Saaaaask Birar r iaat kas 4ayelopa4 rlaat 
taleaao aaltea to 4efiaa taa aaoaat of 
farioaa ra41oaacll<es that csa be releaeel to 
tfca eaalroaa ia a i r sea seter. lelaasaa are 
keM to tke loaast ptacticsUe leael a i tk la 
r laat Opatatiaf •a l tos beae4 oa carafal 
oparatlaa, aa4 are vei l belee tbe fa4iatloe 
rcetectlea CoUos teeeaaeatet by tka resatal 
»a4iatlea Coaacll for seifkboclae 
popeletioee. Tka pcaeoas ay akicb <ai4os 
•ere astakllska4 aa4 aaiatalaad is enelaeo. 
(latk) fS0| 

f ieMs rety l i t t l e iaforaaUoa oatsi/'a of i t s 
aery specific eabjaet, f i r t a a l l y ao aaasarad 
data. (Day»ai 

t*yikO«n*T; I t T l f H ; IxroaVK BkTf; nU«ST 
otsfs; UBoaooiss u t i t a »»kLTtxs; u n m 
rt t f issint coacmtiTioB; rorfutieas; 
COBTUIMTIOB; •«IItOIXI« 
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I w a n , V . I . , ».?. olaoc. » .«. 1*1ford, aad 
O.B. aarkaaa, lalaarslty of Mako. Dapartaaat c i 
tatariaarT Sciaaeaa. Bascaa. ID: Badialaaical 
aad raalroaaaatal Scioacas Laboratory. Idaho 
Palls, » . 

Spstaaic t f tact* a t Badistlaa Expossra as 
Bosasts takabitlao l iaaid aa« Soil* ta«ioaeti*a 
fast* stacaaa Icaaa- (21 

I»0-12M«; Tlaao fatloaal Eaaiaaatiaa latoratory 
tcoloay Praams, 0-»- Bartkaa a** s . j . ictkar 
( M s - ) , Procaadiaaa of a Sysposlaa, Jacksoa Lata 
lo iaa, B». Saptasbar 19-11. *»Ta. (pp. 12-1*1 72 
• a . (IDO-12BS*); XaO-UOtl; lco)->«ic*l Stasia* 
aa tk* Idako Batioaal raaiaaariao. Laboratory 
Si t * t»T» Proarass Bay act. Q.9. aarkkaa (M-) . 
(pp. *»-IB7| 311 aa. rno-12M7|.(1*TB. 
Bacaaktr; 1*ra, ( p r i l l 

k staay has baaa coadactad af daar aiea 
(PftOajTSCas U I K I U T R I iakabltiaa • 4CT 
radlaactisa laackias poaa at tka Teat laactor 
U M fTta) asd a sa i l * catiaactiaa n « t 
aar la l alta ia tka tadioaetiaa Bast* 
Basaaaaaat C*splax ttSBQ. Oajactiaas of 
tkia stady aaca: | l | t a aataraiea abotkar 
radlatioa aiposar* at tb * sitas raaalvs i s 
pataolaalc ckaasa* ia tka kaastspolatic 
systaaa af tear aiea, (2) to rxaaia* a i ta l 
aa* raprodactia* oraau of aica far tka 
araaaac* of taaors sad ataar patkoloaic 
laaloaa rasaItis? frao radiatios azposar*. 
aad (J) to idaatify poaairla Iyaphocyta 
ekraaoaoea daaaaa taa ta radiatioa atposara. 
Cxaariaaatal sad coatrol aica aara trappad ia 
1*71 sad 197a asiag loaasorth traps plaead oa 
a arid daralopad m* part cf a popalatioa 
stady. aaaatoloaical stadias of taiaals f roa 
tka T»I s i ts , caatrot a i t * , aad a laboratory 
coatrol eoloar sboaad ao siaaificaat 
diffaraacaa fcatiaaa papalatiaas aad. 
tkarafota. tkara aara ao pataoloatc chaaaas 
to tka kaaatopoiatie syataa at tr ibatabl* to 
radiatiaa aipoaara. Tsar* aara ao 
siaaificaat diffaroacas ia histopathologic 
lasloaa ia tka tiasaas bataaaa pop* u t loss. 
aaiaal* U l lad ia 1*77 aitk diatkyl «tk«r 
•koaad a kiak proportlo* of U « t «*4 kldaay 
oaaaaa aaoaa a l l popalatloss. I s a r*s«It , 
sodlss paattbarbital H I *S*4 as at. 
aaastfcatic dariaa 1*t«. (trs) 

i i m u ; orrut; Mass; loisrvs poaos; OISPOSIL 
SITC; R B t STfOKS; IttOBaTCBT STODItS; 
pervurxows; tiaiiTtot trrects; BBTMOS; 
•lOWCICkL STSMES 

<*T> 
radacal Vatar rollatioa Coatrol sdaiatstratioa, 
c i a c i M a t i , em. 

•*dia* 321 aad gadoa 222 Coaeaatrat loss ia 
Caacral f lor id* Croaad fatara. (1| 

f l -MO 211; 37 pp, (1M«, jaaaarr) 

Oaa kaadrad aad fi»« aatar aalls ia eaatral 
riorida aara ssaplad for at 222 aad «• 22« by 
tka P«KI at tka raqsaat of tka rlorlda Stata 
foard of faaltk. Saapliaa aaa earriad oat to 
aaaaat* arm ad aatar coataaUatloa by 
radioaaclida* ralassad *j alaiao of "-baarinf 
aaaaabsta dapoalts, f a r t i l i l a r spoil pl las, 
sad aasta aatar poads, Pkospkata is aiaad 
froa tka aoaa TaVUr rotaatioa (Plioeaaal, 
sfeicfe is sarirod fro* aid sadatlsis by tk* 
•aatkotaa Totaatioi (Hiocaaa). Tin Kaatkoraa 
la tka eoafiaiaa Iafar for tks principal 
artasla* *4>ifar of eaatral r lorida; tka top 

of t*a a^aitar is is tka Taapa liaastoaa 
latocasa). local racaaraa occara abara 
siakkalas paaatcata tka saatkoraa; tkasa aar 
also act as accass roatas tot pollstaata. 
tadoa caacaatratioas raaaad troa 21-t».C0a 
yclfl aad radiaa froa 0-7* pCl/1: aaaas aara 
m o aad 1.2 pCt/1. raspactiwaly. t 
c a m l a U o a arista bataaaa «a aad »a 
coacaatra*loss, bat caaaot aa <afiaa4 a t 
prasvat. laalraas for I , Tk, Pb 210. ta 210. 
aad cartaia iaaraaaic caapaaa<a s*r« 
parforaad aa salactad saaplaz. Too aaaicioal 
aatar sapplias aad '2 prirata satis ascaaiad 
taa 3 pclsl Pablic aaattk Saraica O r i t t i a j 
•atar staadard far la 22a. Thraa sails aara 
ffraatax tkaa 10 pCi/1. aaa baiaa asad bp a 
food pracasslaa plaat. ( U q 

Total lea Caacaatratloa 

I * 22%; la 222; • ; Tk; Pb 210; Pa 219 

PfOSniltS; POlATTtOa. 1 K B ; O D I l l «»TM; 
•onrns; itresit* etsias: atsres. tro»r»; 
aisrts. souo; lisTTs, sMiotcriae: U H I I : 
MBOI; *CIX5; TltU STSOIES 

<M> 
Paaiaora. J . a . . Saaaaaak tiaar Laboratory 
Ukaa. SC. 

Statax kaport: Sorakola Rcaitociaa of 
Sadioactiaa Sasta traackas 1«aV-ia7>. (2i 

9PST-76-25*; 15 pp.tia?c. aarckl 

Tkis raport daacribas taa rasalts of taa 
yaarr of torakola aoaitoria* of radioactiva 
aaata traackas at Saaaaaafc Biaar Labaratory 
Barial croaad *«3-6. »!»»»• borakolaa aara 
dr i l lad ic 14e%, asd radiatioa laaals aara 
aaassrad aaaaally aslaa a aaiqar taba losarad 
iato taa aalls asd radioassay of aall 
cattiaqs. sails t i l and fta aoattor scrap 
aata l ; tba otaar aalls pass tkroaab 
protactlsa clotkiaa. flassaara, disc*.dad 
f i l t a r s . coataaisatad coastractioa a t ta r ia ls , 
aad tka l i k a . aklcfc aca is diract coattct 
aitk tka s o i l , act ivi ty is aoll sg« iroppad 
to backorosBd aitfcia 3 yaacs, aad tfca casta? 
oa »»» failed sooa sftar cosstrictioa. 
tloodiaa tka borakola. Of tka taaairtor, 
aaalfSis of cattiaas sheas Sr *7 . 90 ia • 
aa l ls , Cs 137 ia a, Ca Ma ia ">. Co «0 ia ) , 
aad (a 70* ia I a a l l . la 197a, » I2 , isa , 
S»9, I I W , 3112, asd SB 13 coatiasad to 
raaistar oaar 6000 c/a Tkyac; • « asd sa i l 
sara oaar 80,000 c/s. sail raai 2700 c /a ; 
tka rasaiciaa aalls bad a l l dacarad balo* 600 
c/a. t a i l s »B), *R2, Has, a««, f i l o , t a i l , 
asd B5I12 had i a i t i a l pssks balos tka traach 
bottos ia i n * , i l l aroapt ami had dacliaad 
to backaroaad by 197*. (MB) 

Is axtassita aaabar of arapk* ars asad to 
prasast tka data. 

Total Ioa Coscastratioa 

sr «• ; sr *0 ; Co «0; cs 137; ta 10a; Ca l a * 

BOH I I ; Tt»CIC4; SISTXS, UOIOICTirt; I1STBS, 
SOLID; CfSIO*; CRIS I ; STBOfTTOI; C9IBLT; 
tOTIIfTOI; lOlftOLtS; IkDIUCTITITY; LUCBIBS; 
•otiTonias; atus; rtcLo snoics 



•eiieore. J - » . , 
kikea. SC_ 

Savannah l iver Us»rHOt», 

Sorehole eoa l tor in? of Radioactive Baste 
Trenches. (2) 

ca»T-7705>2; i a s t ^ n H t of Le»-Level Pedioactive 
• u t t , s.»_ Carter, ». k- HO-JUSTI, and ».. Eaka 
(»ds - l . !TKK<t i : i i of * Syseos isa . > t l u u , 
•Jk. 5av 23-27, t«-77. fecgaaca Press, »ev Tore, 
*T. Ch. 10. (pp. 117»-11'.}>. t21» pp. 
(C0«y-7'>1M21. I 1V9» 

O -letec* l e i c t m g and a igrat ioc of 
radloaecl ides I torn low-level radioectiwe 
i n « netted in, the S t i u u t i i i « Plant 
s o l i ? waste harlal gronnd. e l eve t dry w - i l s 
are aonitored eaasel ly- The s f? t e t i e l 
troisd i s aadexlaic i f saad, clayey send, 
-sandy c l a y , end clay beds. Tkese l ^ i i t u t s 
are saturated with jroenvveter beglnaing at a 
depth of ebost 12 • «c4 extending down into 
the c r y s t a l l i t e baseaeat roc ' s . Several 
artesian agaifer systeas exis t i s tbe 
•saTonsoltdated sediaents , bet tbe apper 
•section, after* wastes are bsried, i s a t 
anrcafined vster-tn»*le aqeifer which drains 
by gravity flow * > t h - aearest sarfece 
s t r e s s . Tracer t e s t s shot thet ra infa l l 
i n f i l t r a t e s the ensataratad roae *t a ra»* ->f 
aboet 2 e/yt and aftves korixontft'.iy ttroegk 
tke vater table egaifer a toot 1' to 12 a/yr. 
x e l l eoaltoring began ia B'.< tn •'•• i4..ised 
) t -»*ctare sooth section ef the tar ia l 
groin*, essent ia l ly a l l s e l l * wastes betied 
between 1953 and 1*70 are ia « i : s e c t o r . . 
The waste* packaged in cardtoerd boxer; »er» 
fceried in onlmed trenches ix* a in cross 
s e c t o r , by several handred eeters long and 
covered with at least 1.2 a of earth, 
eonitoriag v a i l s are 1C cm itt diaBeter; a*-ra 
galvenlxed s t e e l casings , closed at the 
bottoa, vert ins ta l l ed i_ the holes , and the 
casings sealed in »ke holes with dry 
bentonite . assay of c a t l i n g s froo the elev*r. 
wel ls shoved radios'rontiaa to be present in 
• of thas* we l l s (0..2-12* pCi/ge), 
radiocesiaa in t wells (O.a-2'',000 pc i /^a l , 
ce ! • • ia S wel l s f2-«*i0 p c l / 7 « | , Co • 1 m 3 
wel l s f IS',.240 pTi/qa), ar.4 In 19C i s 1 
well (92* p c i / 9 a l . rkvs* raiiionacli'les wer* 
tke oftlw ones detected ia tr.e carting*, 
• a l l a t i o n prof i l e s deteraineo i s 'he wel ls 
fro* 19*4 to 1974 i k w that a l l peaks have 
rasained nearly constant, with e s s e n t i a l l y ao 
downward ski ft that would indicate s i g r a t i a n . 
Sevan walls i n i t i a l l y skowad radioaacl ides in 
tke zone below tke bottoa of tke backf i l l e l 
trench. Rost of tkese peaks decayed to 
backoxoaad l e v e l s in the several years 
following i n s t a l l a t i o n . TTie aost proatoent 
pers is tent peak below a trench i s at well •* 
11. This peak shows no indication of 
continued soveaent. Sased on 'kase r e s a l t s , 
the balk of tkeae radionacl ides have regained 
in place after berUl . Tke it t e n s i t y o! the 
principal radiatioa peak in S of tke 11 wel ls 
has e i ther reaaiaed constant or decreased 
very s l i f k t l y . It the resainina w a l l s , peaks 
Have decreased aarkedly ia la teas i ty a s the 
radionnelidas kave decayed. (Lit") 

Bydraalic f e l o c i t y 

Cs 117; sr * a ; Sr 44; Ce la*; Co «0; »o 10* 

OlSPOShl SITE; «O»rr0»KG; I t l U ; ItBIMOClfaf 
mSIITTOII; SOILS; JIIBI; CUTS; SfDIREfTS; 
»00IFI»J, DfCDvrKID; HfSITffMTsD ZOIE; ItSTCS. 
SOLIff; STMftlOa; C»3IJ«; « l l t l » 111; COiklT «0; 
tOTIlftmi 10a; THeCPIBi; TZtlD STIIDTCS; 
pxtciPiTtTto*. KrrtowOLoeieti; uTOpjiTitc Tnocftr 

» u . J . J . , and t.J. E l saer . C a t t e l l e - r a d f i e 
sortkaest Laboratories. Jicklaad, »«. 

'adiockesical analyses of Case Birds Collected 
froa t i e Sanfotd • c v i r i n s . 1»71-1'»7^. ( j | 

S«51-2!ie^-. 31 pp. IT97-J, Jalyi 

!>«ta fcoa cadi^ckenical a s a l y s e s of eaae 
t ixds (pkeasaats, c e e s e . decks , and cootsi 
co l l ec ted froa 1»7t tkroaiki 19T^ »t t s * 
Kacford s i t e are presented. Total saabecs of 
each type co l l ec ted in the %-y«er period ware 
90 pheasants. 90 ^eese . 3SA decks, and 11 
c c o t s . .^aziaaa concentrations in pkeaLsats 
of tke redior.eclide* aeacared were (in pci/ea 
• ascle t l s s a e . wet wt>: r H • ~ . ' , To it -
» . l , ft M » a.€, Sr »0 •• J . » S . and Cs t)» • 
'..I. Only tke sr 91 and Cs m valaes were 
at ribeted t o *ac£ord operat ions. ;ke 60-yr 
internal dose coaai teeet froa eat ia? 600 ya 
of pleasant seat coata ini»9 ta«se sr and 2s 
concentrations woald b* 0 .3 are* to ta l body 
(0 .2 area Cs U7 and a . 1 area Sr 19) • • ' V ! 
area boae (Sr 90| . i n a l r s e s it seese oave 
aaziawa va l se s of 9.S p c i / ? s E ao, 3.2 pCi/?a 
Co SO, 1.3 fCUrm Is <L'.. ».»2 pCi/aa Sr 93 
(analysis for 1972 o n l r l . an J 1.) pTi/ge ~s 
1}7. Only 2n SS a c t i v i t y observed ia eewse 
daring 197T and 1*V72 was a t t n o a t e d to 
Ranford operations. I c j e s t i o s of S k; of 
•loose aeat containiaj the aaxts'Sa observed tz. 
tS and Cs 1 3 1 woald siwe a 53-yr internal 
dose coaaxtseat of 0,0^ area to ta l Bod7 froa 
2n t c . ani 0.3 area t o t a l body froa I s U 7 . 
Tke deck data were separated into two 
coapocents for a n a l y s i s : (1) docks co l lected 
frca the Colaabia ? i v e r . and (2) lacks 
col lected froa onsite ponds. The aasiaea 
observed coacentratons cf Co 40 , sr 90, ar.i 
Cs 1)7 were in dscr.s co l l ec ted oas i t e . 
ItexiBBB Ta 6S concentrations were in decks 
col lected near the colsania r iver m 1971. 
Livers of docks co l l ec ted at soae o a s i t e 
pocds were eaalyzed for 1 anl P-i. The 
aa^ority of the analyses were pos i t ive n • 
0 .2 pCi/ia a a s . . Pa « 1.0 p€i/?a a a r . l . 
Hoaever, tke contribatioB froa Xanford xx 
ancertain becaase of tke lack of s i a i l a r data 
representing expected l e v e l s iae to f a l l o a t . 
f i f ty-year internal dose e s t i a a t e s based on 
consaaptLoa of SO0 i a of dock aeat containing 
the- hi'jkest ofcr.erved coaceatrations of Co 60 
( l . i pCi/aa) , Tn 45 (IS p c i / ^ a | . 5r 90 (0 . ) 
p c i / o a ) , and Cs 1)7 ( i ; / j pc i / ia ) voald be a.a 
area . otel tsSr «*d 1.1 area bone. The dose 
iapact froa eating 40 -?s of dack Uvers 
containing ^ or PJ voald be l e s s than 0.3 1 
ares to any organ of the body. eaj i aaa 
radionact i ia concentrations observed m coots 
(in pci/9a) were r »0 » 4 . 2 , Co 40 • J. 2 
(l«7a on ly ) . In ti » 0. « (19T1 only) , sr 90 • 
0 . 1 , and Cs 1}7 • » . s , 1 VJ»yr internal djse 
coBoitaent froa inoest iag Wi l a of coot f»i 
containing tke aaxiaaa sr 90 and Cs 137 
concentrations woald be 4.5 area total wot; 
and «.a area bone, l a t era l backgrosnd at 
danford i s eboat 100 s r e s / y r , or a 50-yr imn 
of 5000 area. (>»tk) (L«H) 

Total Ton concentration 

It »C; Co «0; 0; Pa; Tn 45; sr 93; c* 1J7 

tlDOS; rOODS; SOCKS; OWSt; COOTS; PRElStlTS; 
•aTtirOfl; POTkSSIOll *0; COthLT 60; ZIfC 44; 
sT«omo« 90; ctsron M7 ; ton co««(T«r»TS; 
IkBHTlOI SCSI; Rl«; LlflPOaiEwTaL «I»0SO»B 
r i n i l l ; OMflM; PLOTOXIOL, OPTDIE; IESESTIOI; 
**>I0wir-LIS3S; rkLLOOT; »ICK«kO<IID tkffltTIOl; 
OISrOSAl SITE; EffLOfXTS; EHISSIOIS; 



<7»> 

3ISP0S1L SIT! 

<70> : 
COmvTUTCWS: tCOlOClClL iWUtSS; SIOXOCICU. 
s t tKB: n : u STSDTS 

a B i m K < ; tumrts* aasu ucmsaoiav 
taaxario*: ttoioatra-igt xxarnoi ; ISCESI IM: 
VTUBTS; mssxnss: coacurisrcoss: p n u 
snorrs: s:oi«rcu S I I J I K : t o i o o a i sr soils 

r U . J - J - . S.C La*t*. ae« r .E. Braasos. 
•at tsl la-pacif ic secthaaat Laboratories. 
aicklaa*. a t . 

tsdioaaclida Cescaatratioss is Salactaa 
rastststfa u l a l l a l l f s f ro* tks laafocJ 
I l f i t o u , 1*m-ta-»5. (3J 

PSWM1-. 20 ( f - l H T " , Poaawbarl 

Bata froa radiocamical aaalsaa* of 
fsodstsffs (asclaaisa oa*a birtal collaetad 
froa> W l tkroasb l « ia tka laafacd 
aaslroa* axa pcaaaata*. foaastaffs ssaiaxaa' 
laclsaa* i l U , kaaf. cfcicsaa, aaas. laaf f 
rtaacaelas (aptaack, laaf lattaca, taraip 
<,ra*as, as* aastar* araaast, f lak , tear, as* 
oystars froa l l l l a a a lay. Saxlaaa 
coocaatratioas af taa aaaaata* raaiasacHias 
man a* fo l low: s i lk - M M pCl/ l « • « . T - « 
pCt/l Sx So, 2».7 aCi/t I f i t ; baaf - 2 . * 
sCi/o, (as* at| f BO. 0.013 fd/q Sr * 0 , 0 . 1 * 
pCi/» C» 137: cklctaa aaada - 2.0 pCi/a S 
•« . 0.0t« pCl/« Sr * » , C« 137 not aatactabla; 
cfcictaa aaa* - t.a pCl/« « • « . 0.012 pCi/« Sr 
*». ».0B pel/a Ca 137; axaaa laaf* vaaataBUs 
- * . * aCl/ii « ao, 0.0M pCl/tt St 90, 0.2 
pCl*l Ca IT ' ; abitsfisk - 10.0 sCi/a « »0, 3* 
rclrs t 32, 5.* aci/» * • *% 0-* bCl/e. ca 
137, 0.190 pCi/a St «0; «oar asscla - 2 . * 
pCi/v I BO, 1.8 pel/a cs 137; t l l lapa Bay 
oystars - 2.« pCi/» ( H . "». 1 pcl /^ *» * ' . 
0.06 pCi/a Ca 137. re oaatral, accarraaca of 
Sr *0 as* Ca 137 ia caaplaa is attrlbatas to 
fal loat . loaiaa 131 is ai lk skosa* klgbar 
eoacaatcatloaa aftar Cfclaasa ssclaar taats. 
Ziac *5 . absaraa* ia s i l k , oy stars, aa* f l l b . 
u l * 32. ofcsersa* ia t iak, ara attr ibata* to 
tfca past c^atatloa of tka oaca-tkreaos 
eooli-a roactors at 'aafonJ- Pallo' iaa 
skstaosB of tka last of tkasa taactoca la 
Jassary 1B71, r 32 skosa* a rapid Oacliaa. 
Use a* coacaatratloas oacliaa* Bora slosly. 
fiac ti caacaatcatisas is orators alstlafad 
•a apacosiaatalf <00-foI4 aaeraasa ia 
1*71-15. «a«iaa enacaatratiaea of I ao 
tftlaq ta« sassUsa »ario< aara- ai lk - 1000 
fCi/l. baof - 2 »Cl/». chickaa - l . t pCt/9, 
aaaa - 0 . * pet/a, acaaa laaff vaoatablaa • } 
pCi/o, akitaf isk, 3.2 pCl/f . aaac - 2.1 
sCt/a, aaa oratata - 2 pCi/a. ratisa'.aa 
SO-fr »»oI« half 4o*» cosaitaast froa 
caasaaptioa of 3a5 I of a l l * ceatalala« 100 
fCL/1 t* *i Is 0,1 ac«a; eessaaptloa of 1* k? 
o( abitafUk caattiaiaf 2.2 aCl/a Is tl aa« 3 
pCl/g t 32 aosla Incsf a V-jt 4asa of 0.3 
•caa aaa 0.* ataa akola bs*T, caspactiaalr-
lat iaf • kf of oyatac saat coatalalsa tka 
traraaa la *S co^fcastratioii absaraaA (*.» 
fCi/f\ T laUs^SO-fC *oaa of 0.3 aca* aaola 
boar ass 0.2 ataa boaa. Aaaa aalaac »»f ba 
o*aaara4 aitk tka aaacoilaatalf 100 araa/yt 
fcackatoaaa (fO-f i 4aaa • MOO araa|. (1,1*1 

Par saasaraamts of aaaa bitoa, aaa Mf l -20«« . 

Total to* Caacaatratloa 

* »o? r 32: u ao; cs u^j r t i l ; i» «* 
I s IM lS ; m m ; CSOPJ; POOPS; 0PT»«; 
i m n m i t n iipowtt PIT«WIT; «»»; oisposii 
STTf; HOIOaoctlOlI; I I » M ; R l l ; (OLlOStt; 
I H I f T t n n t S ; l l l l l l l ; POTkSSIOH SO; OToatloa 
* 0 ; I00I«f 131: CttlO* 137; M0SM0IIJS 32; ( I *C 
6f; rtLlOOT; tTPtOlrOSS, K C U I t i 00* ' 

<T2> 
Port. Sacaa asi Darts *ta» l a c . Salt Lata City, 

t Saaaarr of tka Pkasa IX - T i l l * I tEslsaaciaa 
ksMsasmt af laactlaa Ocaaiaa St.ll Tailiaos, 
l iaartoa s i ta , riaaftoa, a joala j . fs| 

a r - 1 M ; 22 pp. |1»77, 

for* , sacaa ass Baals Stsb lac. kas aarfacMA 
as asaisacttaa asajaasaarat af taa problaas 
Casaltlsa tea* tka axistaac* a f ra<iaactiaa 
arsaiaa mill c i i l lsas a t ska Piaartaa. 
BpoalEf s l t a . Tka Pkasa I t - T i t la I 
aatvicas ladaaa: taa sacfacaasea of cac* 
c r l l l l sss : s a i l , aatsr, a»4 atkar aaapla 
asalasas: ra4ioaatcic aaasaiaaaats to 
aatscaisa sraas ai tk caasaa-castaalsataa 
astarlsls; tfct aaalaatioa of rasalt iaf 
ral iat laa axpesaras of iaalaUaals aa< aaarbp 
aaaalatiaas: tk» tp ' tst iaatioa af s i t * 
aaolaay, fcTScalssy. aad aataocoloay; as< tka 
awalaatloa aa< costisf af altacsatlra 
cactactia* actiaax. >a 222 ass ralaasaa froa 
tka aoo.000 toas of ta l l iaos at tka Mrartos 
sita coast itstaa tka as Is aaaicaaaastal 
iapaet, xasstaa froa a. 2 «Ct/I oa tka plla to 
0.» pCi/l foor at soctk af tka pi l a . aaasaraa 
orar 2* bra. Isasa radiatioa asposara is 
•ssaat ial l r Sara baTo«4 0.3 ai af tka slca, 
bo ^^abtitstiaa avalaat ios aas saaa of 
• iadb^au Tk 230 aaS la 22«, tba priaciaal 
alpaa-aaittats. Tba taa ( I t s raa l l r * actloaa 
prasaatad ara fascisa asa asiatasaaca of tka 
slta sad off -s l ta caaalial actioa (Iptloa if. 
i d , i» aaditloa to tfca itaas ia Optioa t , 
tfaoostasisatioa of tka s i l l s i t a aas ora 
storaa* arass asd saOitioaal atabllizatloa 
coaar to a aisisaa af 2 f t (Optioa I I I . Tk* 
cost astisstas far tka optloas aca S*«0,000 
a*4 SI,1*0,300, raspactiaalr- Cstlsstas 
costs for Boaiaa tba ta i l laaa sad a l l 
costaaiaataa aataclala to asaaadtlad sitas S 
*Mt 10 si fros tka prasaat locatloa ara 
St,000,000 aad M,SOO,OM, raapacUaaly. 
tapracasaisa tka t a i l l a as tor aratiaa Is aot 
acasoalcally attractlaa at prasaat. 
(tatfcl (UtR» 

Raps, tablaa, u l a stratiarapkic colsaa ara 
ieclaasd as «» aodasaaa. 

total los CaacaatratloB 

ta 222; U 

naiioftzmt- ttposoti r trmi; TkiLises; 
OlkSIOl; t l t t S ; »0O»; U 0 I 0 I : TIOIIVS; COST 
RStr lT »>»ITSI$; U0I1TI0S i m t M ; SITI 
CTklOiTIOl; *»JTI USieiMST; ItSTfS, LOCUat l ; 
nsTts, soiro; totnet co*ti*f>Tiot; tuntrtot; 
ISSPKTTOf; SkSTCS, ISOOsrtlst; PXtlD STVHES 

<73> 
Tore, saco* *a4 Sails Otak tae . . Salt lata C l t r , 
m. 
1 Saaaarr »f tka Pkasa I I - Tl t la I faalaaarlaa 
tssaasaaat of laacclaa Traslaa f i l l Tailings 
Sraaa I I » « S l ta , Oraaa U « * r , otak. (•) 
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DISMKIL SITt 

<tr> coat. 
« ! • ! • $ : n a l N 130-1S; 2» pp.(1«T», n*c**b*rl 

Part, Bacaa aad Davis atak i*e. l u parfacaad 
aa *a«ia*aria« m n n w t of tk* prablaas 
rasaltiaf fras tk* « is t*ac* af radiaactio* 
araaiaa Bill taiiiaas at tk« Cr**a l i n e 
s i t* , stab- Tk* rkas* IT. - Titla t aartiots 
iaclad* tk* praaaratiaa at tapofrapklc aaps, 
tka parfarasBca af ear* dri i l iafs aad 
radiaaatric aaaaaraaaata aafficlaat to 
a*t*rBla* araa* sad aolaaas at tail ings aad 
atkar radiaa-castaaiaatad arterial*, tk* 
aaalaatiaa at rasaltiao. radiatiaa azposacas 
of iadlaldsal* aaa L<-arbr paaalstioas. tka 
iaaastioatia* af sit* kjaaolear aa4 
sataacoloav. Bad tka aaalaatioa aa< caatia*; 
af i l M c u t i H cocractla* actiaas. tadoa «*s 
colaasad free tka 123 tbaaaaad toss af 
ta l l i s s s at tka Craaa liaar sita cnastitat** 
tka aost stasificaat aarlroaaaatal iapact, 
altkaoak •iadbloaa tailiaa* aad aatacaal 
caasa radiatiaa ara alsa Btctars. Skoct-tora 
•a aa*.sar*aaats asia* caatiaaaas la aoaitocs 
akoaad ao corralatiaa ootaa** la 
coacastratioa aaa dlstaaea fcoa tka tai i iaas 
pll*. Talaas caaana froa O.a pCi/1 at O.M 
ai froa tka pila to 2.3 pd /1 at 3.B al 
distasca; 1.5 pCi/1 ass tba aaaras* 
bactoroand coacoatratloa. kaarao* aaaaa 
backarosad, aaaaarad aitk a Cala*r-a«*ll*r 
d*t*ctor. ais 9 al/kc; ralaaa aa tka tailtsos 
pila «*r* ap to 9C al/kc. akila radiatioa at 
tk* foraar or* stockpile araa aas sp to 220 
al/kc. Backaxoaad aas caackat 0.1-0.2 al 
froa tka pila. la 22C ia ssrfaca sai l 
aaaplas raaoad fco* backaroaad {1.* pCl/a) on 
tk* **st to 3.5 aad 2.5 tiaas baefcoroaad 1/a 
ai to tka aortk aad aast of tk« clla, 
rasaacvlaalr. To tk* aoatk. la aas lass than 
taica McKaroaad at O.a ai distaac*. 1 
skalloa araaadaator saapla froa Icosas laab 
doaastraaa froa tka tai i iaas costaiaad lasa 
tkaa 10* of tka EPl la tar is Dclailaq latar 
Standard for la 23*. Otkac aotaaCiallT tasic 
aataiiala i s tka taiiiaas iaclaoa Ba aaa Pb 
(70-134 ppa|, S* (*p to 231 ppsl, a ad Is (2 
ppal; tao aatar saaplas i m i a* aaoar kola 
batvoaa tk* talliaaa and k o n i fask *zcaad*d 
tk* III Driakiaa later Steaderd* foe Se, Pk, 
Cr, aad Is. Tka tkraa a l tanat i i s actios* 
presented ar* dik* stabilixatioe, foaclaa, 
oa- aaa off-slta decoetaaraatioa aad 
aaiateaaaca (Optios I ) ; iaproeeeeatB la tka 
stabllizatlo* corat aad diktat alas claaaap 
of tk* slta as* Irons Bask, aa* raallgaaeat 
of Broaaa lasb (Optioa III: aas additioa of 
stabilization cover to a total of 2 f t , 
reellaaaaat of Irovaa Bask aad plac*a«at of 
additloaal riprap, oa-sita elaaaBp aad 
dralaaaa UproTaseats (Optioa III). I l l 
optieas lacleda raaadial actioa at ofC-slts 
attactaraa. ccjt astiaatas for tka tkraa 
optioas raaae fraa r?0O,000 to »a2»,000. 
baprocassiea tka tsi l iaa* for sraafaB is sot 
acoaaalcaUf attractive at praaaat. 
Matk| r u n 

•ap* aad a aaaeralixad atratiareptlc colaaa ara 
iecladed aa aa addeedee. 

Total IOB Coacaatratioa 

la 22C; Tk 2 N ; la 222 

TUIIVSS; flUTVI; CIU1; I1MI; II0I0I; 
i m M n m u n n c i i t m n i i : co« i m m 
inirsit s IIIUTIOI iittiDS; i m tfuuTioi-, 
•MTI I M I H O I T ; n t r n , MROKTITB; itsrts, 
toa-iiTr.: m a m i •»«; ntto STVDIIS 

<T*> 
pari. Bacaa aad aavis 0101 lac . . Salt Uk« City. 
«r. 
Kasa 2 - Tit I* 1 Esfiaaoriaf kasasssast of 
taaetiaa Vcaaias l i l t Taiiiaas •<• aad Old l i f l a 
Site-. Cifl*. Colorado. (3) 
CJT-10; ra aa« aa 130-1O: no pp.: MT-IOS: 5-
Pf.lirrr, octabarl 

Fort, ISCOB aa* Baaia Btak I K . kas parfaraad 
aa aafiaaaria^ asaassaaat of tfc* pcoblaas 
rasaltiaa fraa ^ka asistaaca of cadioactiaa 
araaisa s i l l taiUa^s at Eifla, Colorado. 
Taa raasa 2 - Titl* 1 sarvicas iaclaoa tk* 
praparatioa af taeaarapkic aapa, tk* 
paxforaaaca of car* sxi l l iaai aad csttaaatcic 
aaasaxaaaats satficiaait ta datacala* araas 
aad rolaaas af ta i i iaas aad atbac 
radiaarnataalaatad aatarlals, tka aaalaatioa 
of rssaltisa radiatioa atpaaacas of 
iadiaidaal* sad aaarbr paaalatioss. tk* 
ianst i sat ioa of sita kjaralaaT aad 
aataocaiofT aad tka aaalaatloa aad costisa; of 
altanatiaa cacxactia* actiaas. kadoa 232 
aas ralaasa fro* too 3.1 ai l l ioa taas of 
ta i l ia f s at tka tao l i f la sitaa, coastitat** 
tb* saat siaaiticaat *a<icaaa*Btal iapact. 
Biadbloaa tal l iaas. ostaraal aaaaa radiatioa 
asd lecalitad coataaiaatioa of sarfaea aatars 
ar* ot**r •aairaaaaatal afcacts- Skact-tara 
la aaaaacaaaats pattocaad sitk eaatiaaoas la 
Boaiters at 12 locatioaa ia tka alciaity of 
tka tai i iaas pi las sfc0*ad ta* kiakast oatdoor 
caacaatratiaa (too pCi/H as tb* Old l i f la 
pila. Bactgroaad ataospkaric la saasarad at 
a locatioas 0.5-2.0 ai fraa tk* alias 
aaaraoad 1.2 pci / l . ladaa aba** aaacaaa 
backocoaad ass datcctad to 0.1 s i froa tka 
sica. Bataral asaaa backaroaad ia tk* l i f 1* 
ara* aaacaoad 12 al/kc PV15 i l /krl ; aboa* 
tk* tail inas pllas, sslaas raaaad ap ta 1*0 
al/kc. la tka Bill asd or* «->r«a* araaa at 
• •* l i f l * . aaaaa aalaas «*r* 2a-«a0 al/kt, 
skil* at tka Old l i f f l * a i l l aad or* stocao* 
araas. aslaas aar* ap ta 230 al/kr. Sarfaca 
soil saaplas isdicata saaa aiadbloaa 
coatasiaatioa to tka a* at af tb* pi lax. 
Taaatr-oa* aatar saapla* froa tk* Colorado 
•i>*r, staadisa aatar. a aprlaa, aad a sail 
soar tka pilas kad la 2 26 coatasts of 
0.02-13.0 pCi/l. Tkaa* i s aaidoaca of 
coataaiaatioa of tka ssrfac* »at*r adjacaat 
to tk* pi las , and kjsrojoaic coaditioas at 
tka s i t s iadicata a potaatial foe froaadaatar 
coataaiaatioa. laackiaa of ta fro* tka 
tailiaaa iato tk* sabaoil assarallr sxtaads 
to aboat a ft ia daptb bafora raackiaa taiea 
tb* aaacaaa backoroaad sail ta eoacaatratioa 
(aaaraa* so i l backareaBd i s I.J pCi/ol . 
Tb*r* aca also lsalatad Locatioas la tka oca 
storao* araas akora coataaiaatioa raaekas to 
daptbs of s t laast 5 f t , Tb* 15 altaraatiaa 
ruaadial actio* aetlosa pcaa*at*d raaaa (coa 
ai l la i ta daeoataaiaatio* tad off-ait* 
raavdial actios (Optioaa I sad 1*1, to adding 
aarioss daptbs of sttbi l i tado* coaar 
Batarlal (Optiota II. » , U aad T I I J , to 
raaoral ef tka tBillaa> to laaa-tara stocaa* 
altos aad dacoataaiaatioa of tka prasaat 
aitss (Optioas III aad n i l tkrooak f» | . 
Cost as t i s s t s s for tka first 1* optioaa raa«a 
froa *22t,t>«0 to (20,300,000. Optioa IT, 
asUsatad at *32,200,000, laclaaaa tb* cost 
foe aoaias botk l i f U TalUoaa pilas aad tka 
Craad Jaactlos u i l l a a s pila to D*l*«s* for 
loao-tara storaf* aad sita dacoataalaatioa 
aftar raaoval of tk* pi la*, laprocaaaiaa of 
tka tai i iaas for aratia* tppaac* to ba 
acoBOBlcsllr Bttractlra at praaaat. 
(lata) (Ml) 

4JT-10* i s B siaBirr of B.IT>IO. 



azsrosH SITE 

<•>•> COOT. 
to ta l IOB Coaeoatratina 

! • 222-. I* 226 

t u u i c s ; n i m i : s i u s : MODI 222: t u n s 226: 
EiTitomvru. cxtosne H T W I T : COST BWETTT 
IBILTSIS: tunTioa S I I U D S : STTE SYUUTTOI: 
SIST* i i i i c n m ; nsras , nmoicriTE: aisrcs, 
I C a - U I U ; m O S K E saTi; StSTES. SOLItt; OSES: 
TOLD STT9IES 

<TS> 
ford, lace* asd Ba»l» Btak l a c - . S a l t Uk« Ci ty . 
xr. 
Ebasa 2 - TitXa 1 Caf ia««cuf I W U M H of 
Zaactina Braaisa B'U. Tai l ings Bnfboll s i t * , 
•ayba l l , coloradv. IS) 

SJT-11; r i n l N tJO-t l ; fcll-ITS; l i t p p . t W . 
Octabacl 

Ford, Bacoa aad Da*Is Btak l a c kas poxforaad 
aa aaaiaaariaa w m m t t o f tka problaa* 
r a s a l t i a a froa tkn oxistanca of radioa<rti»e 
araaiaa B i l l t a i l i a a s a t Barbell, Colorado.. 
Too rbex* 2 - T i t l * ' s a r t i c e s iac lade t i e 
praparatios of topoorapkic saps, tka 
perforaasca of coca d r i l l iaqs s a f f i c i a a t to 
dateraiae areas asd rolaaa* of t a i l i n a s aad 
tadloaatr ic H i n n n i M to detecal te 
radlaa-coataaiaatr* eater fa I s , tka eaalBBtion 
of resnl t laq r o t a t i o n azpossxes of 
laditrldealr end nearby populations. t t » 
laaes t ia - i ioa o f » i ta kfdroloay sod 
Bateoroioar, aad tfce ar«!aatlo« aad cost iaa 
of a l ternat ive cortact ira a c t i o n s , ladoe f a s 
re lease froa tka 2 . * a l l l i o a toas of t a i l i n a s 
at tka Barbell a l t * coaat i tataa tka aost 
• l o a l f i e a a t aaairoaaaatal i a p e c t , altkoaak 
•ladbloan t a i l i n g * aad external aaaaa 
radiation aca a lao factor*. Skort- ters radoa 
aaasacaaaats perforaed altk coatiaaoaa Is 
eoa l tors at * l o c a t i o n s la tke r i c i n l t T of 
tka Barbell t a i l i a a s p i l a sboaed a k i i m 
coaeaat tat io t of 15 pCi/L t a 222 aa tka p i l e . 
Backoroead aaasaraaaats of ataoapkatic I s a t 
2 locatloaav 2 .5 -3 .5 a i fcoa tka s i t a 
•eeraaed 3.0 pCi/U. lados a bote aaaraoa 
bactgtoand Inte l « • • detactad ap t o 9 .5 al 
ftoa tka s i t a . Tka loaaat arose aaaaa 
radiat ion aalee Ban eared ia tka area (11 
al/kr) aas foaad M90 f t PS of tka t a i l i s a e , 
ak i la above taa t a i l i n g s , caadiaos ronged as 
klgk as 3*0 a t /kr . eaaaa rata* aaca aoca 
tkaa t a i c a beet or 9a ad la tka araa sarrosadief 
tka t a i l i a a s , daa I s r a e l i t o tUdblosa 
contenlnntlon aad s tockpi le* of I:>e-arade oca 
nearby. Sarfaeo s o i l aaaclaa ladlcet* 
aiadkloaa coataeiaat lon to tka j e s t of t»e 
p i la . i aaaple 3"»5 yd oast of tka o i l * 
contained taa t iaaa tka average la 22* 
backgroaad concentration cf 1.5 pe l / a . l a t er 
aaaplaa fro* Lay Croak, Jotasoe task, tka 
Teape H e a r , aad a eask Jont off tka t e l U n g a 
reaoed ia l a 22* content fro* 0.02 ta 12.S 
pCl/X, taa klgk re lee being froa tka *a*k 
adlacaat to tka t a i l i a a s . s entwr staple 
froa a sonltorlng s a i l east of tka t a i U a a s 
coataiaad 10 . • aCi/X >a 22*, bat t k i s »-« 
coa t t s laa t ioa froa tka lroaa Virk Toraatioa, 
koot for tka l o c a . •raalas doaasita . Tka 
t a i " » « s ka»a m iacraasad tka la coataat of 
tka aator at l a } » a l l . Uackiaf of *a lato 
tko s skao l l solar tka t a i l i a a s rasaas froa 2 
to 4 f t bsfora raackia* kackaraasd. Tka 
thraa a l taraat i ta raaadial s e t l o a s praaaatad 
raaoa froa faaeiaa sad sola tout i ca (Optloa II 
ta placiaa tka ta t l laaa la a s epaa-pit aiaa 
aad addlao 3 ft of atabi l iaatloa eo*ar 

< • > » > 

aatar ia l (Option t i n . Cost a s t iaa tas for 
tka tkxaa optioaa. raaoa f toa 1259,990 to 
J».520.000. Baprocssalaa tka t a i l i a g s tar 
araaiaa doas aot appaar to oa acoaoaical l f 
attract i » * at pcasast . Ilatki (US) 

CJT-Its i s a saaaart of CJr-M. 

Sa 222: l a 22* 

T i a n c S ; oai i lVB: MILS: U B O S 222: t o r u s 226; 
n n i a n m L exposmf p i T f t i t : co%r tEssrrr 
ISIITSIS; MSIkTIOa SIZalOS: SITE ETILltTlOf: 
MSTI 51»eEBEST: VISTES. US-LET El: I1STES, 
s o u o : »Ecaas iss io»H5; » s t : s a i i m : sasr i c* 
mztts; M C I S I O C I O i i D i i r i a : M i i i r m . s u n ; 
?»«TICXES. kllBOtfE: 5l«?LB; SOILS; « I l i S ; 
LEtCBISI; CIES: MEL3 STUD ITS; LJ>B3*1T3IT 
STTOIES; «»»S; COSES; ikBIlTIO* 3CS»: 'IJ0S3JI, 
poptlMTloa: Bisroski sr?E: STDBOL9ST: 
SECOKkRIBkTlOB 

<T«> 
Ford, Bacon ind 0a»i* vtak l a c . . Salt l a ta - i t f , 
OT. 

Pkasa 2 - T i t i a 1 Ea^iaaariaa i s s e s s s e a t of 
Ifeactiva Crasiaa s i l l 7 * i l u 4 * %aa&î oa S i ta , 
SaaBiaoa, Colorado. (3) 

SJT-12: TB a s i 30 U 0 - I 2 ; « r - l 2 S ; J38 pp. [19'T, 
SOTasbact 

Ford, Bacon and Daris utak Inc. kas partaraad 
aa anaisaariaa assassaant of tka problaas 
rasa l t ioa froa tka a i i s t a a c * of radioact i 'a 
araaias a i l l t a i l i n g s at Saaaisoa, rolorado. 
Tka Pkasa 2 - T i t l e 1 xaTTicas Isclada tk« 
preparation of topoarapkic aaanraaants 
s a f f i c t a a t t o dataraiaa araas aai vslaaas of 
t a i l i a a s and otkar radiaa-coataainatai 
a a t a r i a l s , tka avaloatioa of casa l t ia f 
radiation axposaras of Udl* i4a*ts and naacby 
popslat ioaa, tkt U r a s t i f a t i a n of s i t a 
krdroloo;* ar ' aataorolo^f, aa'S tka aaalaation 
aad cos t iaa of al toraat iva corractira 
ac t ions . Badoa 9ns rclaaaa froa tka 9 .5 
a i l l i o a toas of t a i l i a a s at tka 7saaiso« s i t e 
c o t x t i t s t t s tka aost s i oaifleant 
enairoaaaatal lapact, altkotjk aiadoloan 
t a i l i a a s and astarnal aasaa r t i i a t i o a ara 
a l so fac tars . Skort-tars radoa aaaaaraaaats 
parforaad » l th coatlaaoas l a aoaitora at f l 
locat ions la tka a i d a i t f a', tka ta i .tags 
raaaalad a s a i i a s a concentration of 1.* pCt/l 
In 221 on tko p i l a , bat tka n l t > aaf b* lo» 
daa to so i s tara ia tka coaar aatarta l . 
Bacfcoroasd aonaaraaanta at 5 locat ions 
C. ' -S- l a i froa tka s i t a arorafad 1.0 pCi/L: 
aboaa baekoroand In laaala aara datactad ap 
to D.( a i froa tka a l t a . Batata. ? • • - • 
backaroaad ta taa araa is 10 -U a l A : 
(a**raaia9 13 a l / k r ) , saaaarad 3 f t aboaa t>.« 
aatfaca. eaaaa raadlaas raackad 2*0 1IA1 
aboaa tka t a i l i a a s p i l a , akila aalaas froa 
ta i ca bBCkaroaad t o 219 s l A r aara obsarra^ 
ia tka s i l l and ora atoraaa araas. S s r f a c 
s o i l sasplaa iadicata aarr l l t t l a aiadbloaa 
coataaiaot ioa . l a d l s s 22C contaats af 1* 
•s tar aaaplaa froa tka Caaaisoa l l t a r , IIaa 
•aaa lasarToir , Tosicki Croak, and froa » e l l * 
aarroaadlaf tka p i la aara 0 .02-0 .1* p c i / l . 
Tkara a s s ao daf l s l t i a a aridanT of ssrfara 
it avosaat aator contaaiaatioa In tka r l d a l t r 
of tka t a i l i a o a : koaarar, krdraloaic 
coadl t ioas at tke sita> isdlcata a po taa t i l l 
for coataa iaat ioa . Laacktaa of l a ftoa tka 
ta l l inaa into tka ssbaoi l rsaaas «*• f t 
boaaatk tba t a l l t a a a aad aaarssas 3 f t bafora 
roackiaa tka aaaraaa baetaroasd s o i l l a 
cnncantrailoo ( i . f pci/o) • Tfca aina 
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DISPOSIL SITE 

<7«> COIT. 
al taraat ive reaedial act ions presented range 
fro* a i l l s i t * decoataeipetioB (Option I ) , t o 
adding vat ioas depths of s tab i l i za t ion c o n r 
notar ia l (Options t l sad n i l , t o ceaovel it 
the t a i l i a g s to long-tern storage s i t e s eat 
decoatasiaat io* of the p r o m t s i t * (Options 
I* throsgk I f ) . Cost e s t i s a t e s Cor the Bine 
opt loas range froa 8*80,000 to 85,890,000. 
•oprocessiao the t a i l i a g s for araaiea does 
a o t appear t o bo ecoaoe ica l ly a t t r a c t i v e at 
Proscar, ( lata) (LEa) 

6JT-12S i s a saaaarr of CJt-tr . 

t o t a l l o * Concentration 

•a 222; l a 220 

DISPOSU SITE; TIILIBSS; 01*1101; ODES; BILLS; 
MDOa 222; ItDIBB 22C; SITS PVnLBlTIOB: HSTE 
BalaGEBtET; BhSTES, U>B-lt*EL; BaSTES, SOLID; 
BISTE T0L0BE; DECOMISSIOEISE; DECOiTiniaTIOi; 
COST B E B E P I T l a i L i s r s ; E i v n o B B * s » L EXPOSOBE 
r i n i l l ; EXPOSBtE, POPVMTIOI; B a i l l T I O * DOSE; 
EaDIhTIOl R1XMDS; S0BP1CE BITERS; B1CECB00BD 
IICIBTIOI: BhOILTIOB, CkBBB; PMTICLES, 
ItBBOIBt: StHPI.ES; SOILS; K U 5 ; ETDIO'tOCT; 
LEaCBIIC; B1PS; COEES; FIELD STODIES; UBOMTOET 
STODIES 

<77> 
Pord, Bacon and Davis trtaa I n c . , Sal t Uko City, 
OT. 

Phase 2 - T i t l e 1 Engineering i s ses s sent of 
Inactive Onaaisa B i l l Tail ings Lskevie* S i t e , 
Lakeviev, Oregon. (3) 

SJT-18; T» ana DO 130-18; 97 pp. (1977, Peeeeber) 

rord, Bacon aad Davis otab lac . has perfocaed 
as engineering assessaesr of the probleas 
r e s s l t i n g froa tke e x i s t s nee of radioactive 
araaiaa a i l l t e l l i n g s a t tn» Lakaviev, Oregon 
s i t e . Tke Phase 2 - T i t l e 1 services 
include: perforaasce of core d r i l l i n g s ; 
aaal f sas of s o i l , s a t er , aad other saaples; 
r a d i o * t r i e aaaaareaents to deteraiae area* 
v i th radiaa-coBtasinated aater ia l s ; 
eva l sa t ioa o f result ing radiation expossres 
of i s d i v i d s a l s asd seatby populations; 
invest igat ion of s i t e geology, hydrology, and 
eeteorology; and avalaal'cn and costing of 
a l ternat ive corrective act ions . ladon gee 
release froa tke 130,000 tons of t a i l i n g s at 
the Lakevie* s i t e c o n s t i t u t e s tke aain 
anvironaental iapact , vhich i s a ia iaa l . 
Short-tera radon seasoreamts perforsed *lth 
coatinaoBS En aoaitors at 0 locat ions i s th* 
v i c i n i t y of tke t a i l i n g s ranged fros 0,6 to 
0.8 pCi/L (average 0.7 pCi/L). ladoa 
exhalation f lax froa t t t ' t i l l a g e aeasnred by 
tke charcoal canister techniga* >as (10-710 
pCi/sg a o* the p i l e , above backgroand fa 
l e v e l s vers detected sp t o 0.2 a l froa tke 
t a i l i n g s , f e t s r a l gaaaa background ras 9-10 
•l/fcr (average I u l / n r ) . ra i ses as high as 
53 e i /hr sere aessared above the t a i l i n g s 
p i l e , (Bd a aaxiaaa of 3*0 al/fcc vaa deteetad 
at th* forser era s tockpi le area 
[sobssgseat ly reaedied as part of the 
I t l a n t l c l i e h f i t l d Coepeay (UCO) r s e l a s s t . 
exog.taa'), Oaaaa bsekctossd «a* rsaebed 
vithin 0.09 a i froa the t a i l i s g s . Thar* i s 
no evidence of vindblovn conuainat ion. 
tnalrBl* of vatar s s s p l e s doMtstresB fros th* 
t a i l i n g s shoved la 226 concentrations s e l l 
beioe EPh Interia Drinking later standards. 
10 ha 316 *** detected 1* anger hole* 2-2.5 
ft deep adjacent to the p i l e , kfialysts of 

s o i l saap le s obtained pxevioesly froa a 
trench dag throegh tke p i le indicated Be 226 
«as beiag trapped ia tk* c lay l i a e r sudor tke 
t a i l i a g s . The t eo a l ternat ive reaedial 
a c t i o n s preseated are aainteaaace of the s i t e 
BO* that the *BCO reclaaatioa prograa kss 
bees coapleted (Option q ; aed additioa of 
s t a b i l i x a t i o n cover t o a aiaiaea deptk of 2 
f t , ieproved fencing, aad reaoval of a fev 
i s o l a t e d spot s of coat' .aiaation (Option I I | . 
Tke c o s t e s t i s a t e s for these options are 
SBO.0OO aad (290,000, re spec t ive ly , 
( h a t h ) ( L I B ) 

l a 2 2 2 ; Be 226 

DISPOSAL SITE; T U U I C S ; S l a S I B s ; BILLS; BIDOI 
2 2 2 ; BhDIOH 2 2 6 ; EEVIEOEIEITM. EXPOS0IE PlTBBIT; 
EXPOS0BE, POPOUTIOB; UDIaTIOB DOSE; IhDItTIOB 
BIXIIDS; SITE BfftLSaTIOl; BaSTE IIIICEIEBT; 
B1STE5, LOB-LETE1; BaSTES, SOLID; BtSTE TOLOBE; 
D E C 0 N I S 5 I 0 I I D 6 ; COST BEBERT 1E1LISIS; S0EP1CE 
B1TEES; BlCICtOQSD I h D I h t l C B ; MDIhTIOB, ChBBa; 
PIBTICLES, 1IBBOEIE; SnBFLES; SOILS; BELLS; 
LZaCBIBC; OBES; PIELD STODIES; LhBOBsTOIT 
STODIES: U P S ; COBES; BTDI0L0ST: DECOETMIBaTIOE 

<78> 
Port, Bacoa aad Davis otsh I n c . , Salt Lake City , 
OT. 

Phase 2 - T i t l e 1 Engineer lag i s s e s s s e a t of 
Inactive Oraaiss B i l l Tai l iags Bay Point s i t e 
Bay Point, Texas. (3) 

SJT-20; TB and DO 130-20; 95 pp. (1977, Decesber) 

rord. Bacon aad Davis Otah l a c . has pecforsed 
an engineering assessseat of the probleas 
r e s e t t i n g froa the existence of radioactive 
araalBa a i l l t a i l i n g s a t lay Point, Texss. 
The Phase 2 - T i t l e 1 s erv i ce s lacladed the 
preparatloa of topographic saps , the 
perforsaace of s o i l saspl iag and radioaetr ic 
aessaresents radiaa-contaaiaated a a t e r i a l s , 
the evs laa t ioa of reas l t iag radiation 
ezposares of individuals aad nearby 
pops la t ioas , the invest igat ion of s i t e 
hydrology aad aeteorslogy aad the evaluation 
and cost ing of a l ternat ive correct ive 
ac t ions . Ibost *90,000 tons of ore vers 
processed at this s i l l vith s l l of th* 
araaiaa sold on th* cosaercia l aarket. Ion* 
vas sold to the *BC; therefore , t h i s report 
l o e s s e s on a physical descript ion of the s i t e 
aad the n o t i f i c a t i o n of radiation pathvays. 
Bo reaedial action options vera foraelated 
for the s i t e , because nen* of th* aranias *ss 
sold t o th* arc and bee ease Exxon Corporation 
had agreed t o perfora a l l act ioas regsirsd by 
t h ' State of Texas. Backgrosad Bs 
concentrations sessared asisg continuous In 
•on i tors sere 0 .8-1 .0 pCl/L for tk* lay Point 
area (a. ;a 0.9 pCi/L). aDeve-backgroend 
l a valaes i s r e detected sp to 1/t a i fro* the 
s i t * . Th* s lghest valae vas 1.3 pCi / l at the 
a i l l b a i l t i n g n of the t a i l i a g s . f i e l d 
aessneeseat* of BB exhalation flax fros the 
t a i l i n g s s s l a g ths charcoal canister 
teehnigne averaged »30 pCi/sg a sec on the 
t a i l i n g s p i l e . BsekgrosBd gaaaa l*v*l* 
•easared 3 f t above th* groaad at several 
l oca t ions v l t b l s 0 .6 s i of the s i t * »*re »-11 
aS/hr (average 8 vB/hr) ; abo«t * al/hr of 
t h i s i s e o s a i c radiation. External gaasa 
radiat ion rate* oa the t a i l i n g s p i l e ranged 
betveen 3 and 65 t i n e s backgronnd — sp t o 
520 ol/hr tovard the canter of the p i l e . In 
the foraer s i l l aad or* storsg* areas gassa 
rat** v*r* 3-22 t i n e s baekgroand. laasa 
ra tes reached background v i tb ia 0.3 al froa 
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DXSFOSkL SITE 

<T«> m t . 
tk* p i l e . 1 s e n i l e gass* sarvey l o o t e d a 
"hot s p o t ' lap to 500 e l / h r l alone; a road 
aaac three l i v e r s , Tazas. probably eassed by 
or* s p i l l a g e . Seven sarfec* aad groend aatac 
aaaplas sere take* froa the v i c i n i t y of tka 
t a i l i n g s and analysed fee 1« 226- The 
highest n t a t i obtained sere 100 pCi/ l free a 
P»a4 on tea p i l e end 52.7 p c i / l fcoa a caaoff 
pond i a t i e a i l l area. Stress saaples 
contained 0 .02-1 .5 pCi/L» the highest ve lee 
corresponding t o a atreaa sediaaat 
n m r t M a t o f 198 pCi/g takes soar a highvay 
bride*, probably l s d i c a t i s g coataaisat ioa by 
s p i l l * * * , i l l rater saaplsd o f f - s i t e *as 
beloa BPI la t er ia Drinking la ter l e g a l e t l o a s 
for »« coataaiaat ioa: kovever, there are 
area* o f o f f s i t e coataaiaatioa that coald 
eoataaiaate water, these shoeld be 
del ineated nnd decoatasinsted, aad 
coBtnaiaated seter a a s i t e skoald aot be 
a l iased t o c o e t a s i s e t e o f f s i t e areas , 
( lathi l*m 

• a 222; l a 22* 

saapiss; soils, BELLS: stDioioei; means ; 
sirs; coirs; FIELD STODIES; UBOMTOBT STBOIES-. 
Disposal s i n ; Tunics; l u n m ; OBES; BILLS; 
MOOa 222: E1DI0B 22*; SITE EVaLBltlOB; B1STC 
S1I>CEH»T: 81STES, LOB-LEVEL: E1STES, SOLID; 
easTE v o i o s e : oecoaaiss ioaiac; o e r o r r i n a m o a ; 
COST BtieriT t i i L i s i s ; EBVIBCBBEITIL EXPOSSIE 
PITBait; ESPOSBBE, FOPBllTIOP; lUIlTtOI DOSE; 
a iDi i r ioa B K U D S ; SOIFICE B*TEB5; BICKIOOBD 
u n i T i o i ; H D i i T i o i , e i a a i ; P H T I C L E S , naaoaiE 

<79> 
Praley, l . , J r . , c.C. Bosses, aad C D . Bnrkhaa, 
Colorado Stat* Oal fers i ty , rort Co l l ins , CO; 
Badielogical aad Esviroaaeatal sc iaaces 
Laboratory, Idaho f a l l s , ID. 

Iodise 129 ia Thyroids of Herbivores oa the 
Idaho act ional Engineering laboratory s i t e . (3) 

IDO-12080; Idako Batioaal Engineering Laboratory 
Ecology Prograas, Proceadiags of a Syaposlea. 
Jacksoa Lake Lodge, WT, Sap tenner 10-12, 1978, 
(p. *P| 72 pp. ( » 0 - 1 2 0 « « | . ( 1 9 7 9 , i p r i l ) 

la te lope (1ITXL0C1PPI IREHCUM aad tkre* 
sp*c<es of rabbit" (LEPOS c i L i r o t a i c o s , 
StLflHSOS IBTTl.LII, S. TOkBOEBSISI lace 
co l l ec ted oa tk* IBEL s i t s aad t k e i r tkyroids 
resovsd for I 129 a n a l y s i s . Tvelve antelope 
tkyroids fros aa i sa l s co l lected near Test 
i res Bortk ( T l l | averaged 3 .5 I 10(E-5| p i s s 
or aio«» 3.9 X 10CE-5) atoas of I 129 to 
• t o s s of I 127; tkyroids froa aatelop* 
c o l l e c t e d aasr tke ceatral r s c l l i t i e * Irea 
averaged 9.6 I 10(E-5) plot or s i aa* 1.1 I 10 
(B-5) for tk* etee r a t i o . Th* I 129/1 127 
rat io in rabbit thyroids ranged fros belov 
detect ton for sose backgrosad saaples to an 
average of 2 .7 I 10 (1-7) for foar bnckgroand 
Map l a s t o • aai iaas of 8.7 i 10(E-* | . T 129 
concentration ranged fros • ainlaaa of 0.11 
pg I 129/g thyroid t i s s s e (set) for oa* 
baekgxonad snspl* t o a s a i i s a s of 0.23 *•} I 
129/g thyroid t i s s s * . Tk* rese t t ing dosss to 
tke thyroid ranged fros 3 arad/yr t o i* 
srad/yr. S i s ty percent had doses l e s s thaa 1 
srad/yr. Bails** doses sere associated >ith 
rabbits co l l ec ted near the Idaho Chesical 
Processing Plant (ICPPI, the soarce of 
gaseoBS I 129 e f f l s e a t (0,1 Cl/yr average), 
farther s t s d i e s s i l l s s t i s a t e I 129 
concentrations in v«g*tat ios nnd Behavior in 
a M4*br*sb>gras* desinatad acoayste*. (MR) 

Total Ion Concentration 

t 129; I 127 

USBILS; IODIDE 129; ISOTOPE RltlOS: K1DI1TIOB 
DOSE; EFPLnats, m i o t i c : O P T U E ; 
COBCEBTI1TIQBS; DOSE BITE; FIELD STUDIES; 
BTOLOeiChL STUDIES 

<80> 
r r i g e r i o , B . l . , T.J. Lar»oa, aad a . s . Stove, 
acgoaa* Batioaal Laboratory, Division of 
Enviroaaental r*pact Scadies, argoeae, IL. 

Thoriss l e s i d e a l s ia Vest Chicago, I l l i n o i s . ( 3 | 

BOBE«/CB-0*13; 1BL/E5-C7; 28 pp. (1978, Septeaber) 

Seveaty-f ive areas of Thsries res idaais 
accaaalat ios froa the Career Lindsay and 
coapaay plant l a Best Chicago, I l l i n o i s sare 
located aad analysed. This report i a s o l e l y 
concerned v i th a s t e r i l l vhich foead i t s eay 
ia to Cress Creek asd the 0a Page t i v a r , tke 
present Best Chicago sesage treataes* p lant , 
asd varioas psb l i c sad private areas in the 
v i c i n i t y . The sarvey sas condacteS on foot 
nnd by vehic le a s i sg ba t t er i e s of sodi ia 
iodide c r y s t a l s and high-resols t ion 
s c i n t i l l a t o r s ; i t sa s ns s i s t sd by data ft on 
tke UBS flyover cospletad in October 197T. 
Core sasp le s vera analysed at krgoan* 
Bstional Laboratory ssing GeLi detectors . 
Calculated e a x i a u serf ace exposare rates for 
Th concentrations srosnd the c i t y renged fros 
9 a t /kr t o 3500 a l A r , mxinnn doae rates 
fros * to 900 sres /hr , aad saxiaas aasaal 
doses froa 7 .0 v 10(1-3) t o 2 .0 X 10 |E»1) 
ares . Dose rates for Icess Creek and tk* Da 
Page l iver near tke ct 'ek aoetb raagad fron 
backgroand to 150 sraa/kr a t 1 a above 
groaad. Boat of t h i s s s t e r i n l , acting as 
placers , kas aoved l e s s tkan 1 nl in *7 
years, radioact iv i ty in leed-Iepplsr Park 
•a s e s s e n t i a l l y res tr ic ted to tka fenced 
s e c s r i t y area, share t a i l i n g s ss*d as 
l a n d f i l l sere seenred in 1976. Cores fros 
t h i s area contained Tk 232 concentrations 
fros 3 to »0,000 pCi/g ia tke s o i l shove 760 
f t SSL; belov 756 f t BSL only bnckgronnd 
radioact iv i ty was preseat. Coras froa 
radioact ive patches oat side of tk* fence 
contained 5-50 pCi/g Th, bat reached 
bsckgrosnd 5-15 en belov the aarface. Bnt«r 
fro* the park drainage systea costninsd 
0.5-15 pCl/1 la 226 or 220 and 0.2-1.5 pCiA 
Th 232 or 228; s e d i s e s t s bad 5-50 pCl/g Th 
232 asd 2-10 pci /g la 226. kirborne 
aaosaUe* vere res tr ic ted to I s 220 nnd 222 
iaaediate ly doafwind iron th* secsr i ty area 
(30 nC'/cn B In 222 and a nCl/cs s Is 220 
s a i i s a s ) ; annual average rat io of these 
Isotopes vas 1.5 bsckgroand. Th* fac tory 
s i t * asd t a i l i n g s p i l e vara assigned n 
saxiaas snnaal popalation dose of 20 nns 
r e s / y r ; t o t a l popslat ioe d o n fron n i l 
sosrees i s l*ss tksa 30 nan res /yr , cospsrsd 
s i t h sbost 2000 *an ras/yr aataral 
backgxoand. I t i s cosclsded tkst tk s Tk 
r e s i d a a i s pose so hazard t o pablie k e s l t h , 
thosgk they do c o s s t l t s t s a psbl ic nsisssca 
of so** asanitnda. (LIB) 

Total Ion Concentration 

Th 232; Tk 22t ; In 226; 1* 220; l a 222; In 220 

TR01I0R; EXPOIOII InTt; TIU1I0S; P0LWT10B, 
BlTEl; FOLLOTIOI, SOIL; » » « » ; DOSE COBaiTMCPTS; 
n f l t f , STIUIS; IkSTIt, aiDIOKTXTS; SstiaiBTS; 
COfIS; PltLD aTODIfS 



<«1> 

SIStOSM. SITE 

cal l ladraaa. C , aad c B a r l l s , l « I n r stady 
Caatar of Cataracts, rraaca. 

Expariaaatal stecaaa of lad ieac t laa l a s t * a t 
Shallot Dsptk. (a | 

S T I / » B B / 1 5 * : Bisposal of l a d i o a c t i t a Saaxas l a t a 
tka Sroaad. Procaadiags of a Syapoaiaa, *laaaa, 
l a s t r i a . Kay 2*-Jaaa 2 , 1««7. la taraat loaal 
I t s a i c Easray kgaacy, aiaaaa, l a s t r i a , (pp. 
251-2W|. *** pp. (STt/Ea»/1S«).(1«*7) 

So l i i radioact isa aasta aay ba atorad s a f e l y 
la the s o i l a t akalloa «ar*.ks protload i * 
l iaa abate tka aatar l a b i a aaJ l a protected 
frae aar a iga i f i caat i a f l l t r a t l e a by 
re iaaater . I f a c i l l » kaa baaa coestrected 
akereby tka barled aaata la covered by a 
polyetfcyleaa aabralla a l tk a sarroaadlag 
draia. Tka a a l l a aid bottom of tka aaata p i t 
i t s a l f ara highly paraaabla aai ara ease of 
large pabblaa t o catck a a j groaad aatac 
d l f f e s l s g l a t e r a l l y l a t o tee f a c i l i t y . Water 
fcoa tka i t a i a sarreeadisg tka aabral la ae* 
free tfca kottoa dcaia f l eaa by gravi ty 
totarde a aaarby raaiae , passlag 1Bto a 
aoaitoriag seap. To redact aater 
coadeesatiea basestk t i » aabralla, t>« l a t t a r 
la coteced by a aoead of •artk 38-* * CB tkick 
«ltk tac f oa top , afclck a c t s »» a tbaraal 
setaaa. Tka aaoaat of aatac la tka araa la 
•kick tka aaata l a storad - 30 aCi of f l s e i o a 
pcodacts - aad i s tka s o i l oatsida tka 
f a c i l i t y i s aaasacad a i tk a aeetroa aais taca 
geege, sad tka caaalts of tkaaa a a a s a n s a a t s 
are g ive* l a tka papar. i t kaa baas foaad 
tkat tka aolaaa f I l i a d by tka aasta 
coastaat ly caaaias dry. tka r a s s l t s of 
aoaitoriag tka draia saap ara a l s o geoted. 
r i a a l l ? , aa as t iaata of tka coat prica of 
sack etorage par aait aolaaa i s g i t e a . (lath) 

CIOOED l l T M ; IITM TattE; DUIUCE; IkSTES, 
I1DI0ICTITE; HSTES, S01ID; 30IIS; SOIST0IE; 
Eco«oiics;«Trrasioi; B O I I T O I M S ; r i s s i o a 
fiooocTS; PITS; n n . o STUDIES 

<«2> 
Carratt, p , i . , Teckaology for Eaergy 
Corporatiaa, Kaoxti l le , TI. 

la Etalaatloa of Los-Laral tad laac t i t e aaata 
Serial Srooad Capacitias a t tka Bajor Dapanaaat 
of Eaaray Isaac vat l o s s . (1) 

0IIL/ ir t 'Ta/ i7 ; a* pp.(1*79, Jaaaary 2a) 

Tkis i aaes t lga t lo s aas coadactad for tka 
•a t ioaa l l o a - l e t e l iadioact i ta l a s t a Prograe, 
oak l i d o * fa t i eaa l laboratory (OIIL), to 
proaids i s forsat ioa for a coatiageacy plaa oa 
eoaaercial radaasta aaaagaeaet beiag prsparad 
by to aad s Idako, l a c . at tka Idako ( a t i o a a l 
faglaeerlag laboratory (IIEII. Tka pecpose 
of t k i s coatiageacy p i s * i s to a s a l a a t s tka 
optioas t u t asy bs ava i lable t o pot skoald 
tka radaral go'eraeaat bo cafalrad t o asssae 
aa a c t l a s seaegeeeat rola l a tfca d l e e o s i t l o a 
of coaaercial l o a - l s r a l radaaatas. Tka 
priaary object ives of t k i s aork aara to 
datacaiaa tfca resaiaiag acreages sad* 
capac i t i e s of tka l o v - l a t e l tadvasta 
sfcallea-laad bsr la l gioeade at t e r l o e s sajor 
pot reeertat ioee aad to forecast Dot's 
rasaarefc aad dafaaaa proaraa aaads for tkaaa 
aaasad pottioaa of e d e t l a g bsr la l groaids . 
Tka p o a s l k l l l t r of expaadteg e i l e t l a g 
- •aac l t laa as ao l l as e s tab l l sh lag aaa barlal 
freest a t l l l a s t l o a factors at sack of tka 
rsaaTTttioaa wf ooaslderej . Tfca s i x s i t e s 

i eaes t igated aara IBEX, aanford. Batata East 
S i ta (ITS), l oo l laaas s e i e a t l f i c Laboratory 
(LISl) , Sataaaak l i v e r Plaat ( S i r ) , sad OIIL. 
Tka asjar f iadlags of tka stady ara 
saaearized as f e l l o e s : (a) caeela lag aaabla 
aatkorlxed baria l spaca ( l a acras ) , tttL -
10, (aafocs • over 1 « M , CTS • ft. IASV > I S . 
S » • ( 1 , OEB1 - • ; fbt ast laatad yaacs aat ld 
aatkorisad acraaaa i s f I l iad t o capacity 
basad oa foracastad aolaaas of o a - s l t a 
radaasta f a a o n t l e e froa BOB a c t i a l t l a s , IBEl 
» 12 • or - « . laaford • oaar 100, ITS • 0 , 
List. • *0 , SIP • JO, OIK • l a s s tkaa 10; (c) 
potaatial for sxpaasloa o f a x i s t l s f oc 
astabl iskaaat o f aaa k a d a l capaci ty , IfEl • 
possibly • s t a a s i a a , laafard • ox taas i sa , ITS 
• axtaaaiaa, U 5 I • a i r t s a l l y a i l , SI* -
possibly axtaaaiaa. OtBl • a l r t a a l l y a i l : (d) 
aoss lbla a a a l l a b i l i t y for disposal o f 
caaaatcial radaasta, by U N (by 1MSI. l i l t 
• aa (yaal , laafocd • yas ( y a s | , ITS « ao 
( y a s » USV • ao (ao) , SEE - yaa (yaat, OB a t 
» ao (ao). (katfcl ( U l | 

o i sras iL S R E : sm E r u n t i o i ; PBEOICTIOBS; 
ftS-rtS, lOa-lETEl; IkSTIS, lasBSTEUt; IkSTE 
•IMCBIBfT; SISTE SISP031L; H I U STBDIES; 
lEflEBS 

<(3> 
Ciardiaa. P .k . , I .E . Pa loa i s , J. f a s , aad 6 . 1 . 
Eayar, O.S. EBairoaaaatal Erotaetioa igaacy, laa 
Tork, I T . 

Saaaary lapart oa tka l o a - l a a a l ladioact laa 
l a s t s l a r i a l S i t a , l a s t Tal lay , laa Tork 
(19C3-19T5). (1 | 

0S6S Opaa Eila laport , ( 1 » T T , rabraary) 

This raport discassad tka s t a t a s of tfca 
s ta ta - l l caasad lea*lata 1 radloactiaa aasta 
barial a i ta a t tfca lac laar Eaal Saralcas 
caatar ia l a s t Tallay, l a a Tork. Tka atatad 
parposas of t h i s raport aaro to praaaat tka 
r a s a l t s of skal loa d r i l l i a g in tka iaaadis ta 
a i c i a l t y o f tka traackas t o laaaatigata tfca 
p o s s i b i l i t y of a lgrat ioa , to proaida a 
tkoroagk c o s p i l a t i o a of data oa tfca l a s t 
Tallay s i t a la oaa docaaaat to a s s i s t la 
aasta aaaaqaaaat c r i t a r l a , aad to ra lata tfca 
oparst ioaal h i s tory , problaa daaslopasat, aad 
raaadlal aork i s foraat loa akick aay prora 
Bsafal to s i t a s a l a c t i o s daclsloa-aakars ia 
tka f s t a r a . Tfca raport eoata ias a sssaary of 
a I l taratara (array dascribiag tfca prsaioas 
•ork a t tka s i t a parforasd by laelaac faal 
Saralcas, tfca laa lock stata Oapattsaat of 
Csairosaaatal Coaaarratioa, tm» Tork s t a t a 
n i l , sad tka laa fork Stata gso log lca l 
Sacray, fffca r a s s l t s of a IISEMI fsidad 
sabsarfaea i i a a s t i g a t i o a akick laclaZad tka 
d r i l l i a g of aigktaaa boriaga ia tka rtcialty 
o f tka barial traackas i s dascribad la 
datalL. sfcalby taba saapVaa ftoa tfcaaa fcolas 
asra saalysad for radloaaclidaa. l laaatad 
coacaatratloas of t r l t l a a aara obsaraad la 
local l sad fcorisoaa. 1 discasalos of tka 
baria l a i ta laaoatoty i s a l so l sc l sdad . Tka 
s i t a c o a d i t i o s s s r s coaparad aitk EE» sad 
OSSf racoBBaadstloBS for s i t a s s l a c t i o a 
c r i t a r i a for l oa - laas l radloactira aid 
kaxardoia aaaU b i r l a l s i t s s , 
lacoiBaadatioBa for s i t a isproraaaata sad 

fa t i ro rasaaccfc sra praaaatad. Tka aaclosad 
appaodlcaa i sc lada doscrlpt loaa of s i t s 
gaology, hydrology, tka eoadlt iaaa tad 
aaaidasBts of tl.a barial grosad l i e a i s s , 
l or - laaa l aasta pacaaatara, aad saears 
kasardoaa aasta l a i d f l l l dlapoaal e r l t a r i a . 
(X) 



BISPOSkL SITE 

<SJ> 

<«x» COOT. 
The ceaperiaees t» kaxardoas eas te disposal a i t o 
s e l e c t i o a c r i t e r i a aca i a f o r e a t i e e . l l t k o l o g i c 
la ta froa c o n e aaar treecbes aca soeeehat 
geaera l l i ed . IBI/JCI 

•epth t o latac Takla: Bydraolic Ceadect ie l ty: 
Porosity: pereeabi l i ty 

• 3; Sr 9 0 ; Co «0 ; C« t r » ; C s | 3 * : Sk 125: *a »0S 

CEOLOCT: trototoer; M I I U ; UIBCEBS; ttstt 
totait; TIITIBB; IIBIOBBCLIOC •KBITIOB; 
«o«troix>C; m i ; SOBBS; u t v o a n t r u EXPOSBBE 
r i w i i : h torn to* BOSC; BETOTS.; SITE 
s m e n o * : i i s n s , IOB-UVEI: BECOBBEIMTIOIS 

Cods*. t . » . . t . L . «ohea, « . Slag*., t . T . t o - l c a j , 
aad I .T . Tkoeea, akabbe htoaic laaaarck c a t o r , 
Ttoabay, BoakaTr l a d l e . 

Characterixatioa of Troebay S o i l s Cot Hspoaal 
of Bat ioact i i e Bastes. (21 

STI/PBB/15C: Diepoaal of Bedisactia* Baataa i a t o 
the Breast , Troceedlage of a Syaooelaa, Tieaaa, 
keatria , Ray 29-Jeea 2 , 19«7. lataraat ioaal 
ktaaic faergy kgeacy, Tiaaaa, kaatria , (pp. 
301-31*1, ««« pp. ( S T I / P 0 B / 1 S » ) . ( 1 9 C 7 , Jese) 

So l id i f i ed radioact ive eaete* are fceried ia 
ske l l oe treackee a i t k i a tat Bhebka t toa ie 
tasaarek f a c i l i t y , t h e resale* of 
kydrogeolegic atedlea perforsad a t tka a l to 
to aid ia eagiaeeriag ceacidorations t o H a l t 
radioaaellde agrees e r e presented, r ia ld 
atadias aara i a i t i a t a d akick iaeleded tka 
d r i l l l e g of boreholes to dotaraiaa tka 
natere of tko ssbaartace geology, laboratory 
»?4 f i a i d s tadiaa aara parfocaad to astabl iak 
tka pay»ical m l ckaaicat properties of tkc 
aakaarfaca aatar ia la aack aa d i s t r ibs t ion 
eoaf f i c iaa ta , cation exekaage capaci ty , aad 
orgaalc coatast . Tracar stadia* aara 
parforaad to deteral-ie rata aad diract lea of 
greaadaater eoreaeat. ra infal l daring 
asaaooa aaaaoa can bring K iackaa or aora 
par day aad ao iackaa or aora par eontfc. 
Tkaso eeteorologic caadit ioaa caaaa tka tatar 
tablo to riao a i tk ia t v o faat of tka -groand 
aarfaca. Coaeeeeeatly, greet cara kas to ba 
fiaea to tka engineering cf csatninaeat for 
tke aaata aad eoal tor iag of tba eaalrenaeat. 
(JCI 

Oaafai data »a tka Troabay disposal aita ara 
presented. (OR/JC) 

Toa Exchange Capacity; p«; <!raia Stza 
Oiatribatioa; Totai organic Carbon cootaat; 
Poroaity; Rydrcalic Cosdect lv i tr ; Oiatribatioa 
Coeff icient 

Cs 1JT; s r 90 

SITS ETkLBsTIOB; 0EOLOOT; RTEP0L0ST; BaSTES, 
BtDIOiCTXVf; BOtlkl; DXSTRX*BriOB COtmCIHT; 
CMXOE EXCR1ME emCITT; ItMTTOlI; BISILTS; 
LIkCIkTtS; aOEIROlES; HTM TkBU; StOOBB BkTO; 
pateipitiTioi, irrntoiocxcii; n t t o snetu 

<$t> 
Sraf, P . , and B. Bottenberg, Botor-Colaebee 
iU.r Badoa, Saltxarlaad; Federal Offlca of 
f ebUc l e e l t k . Bora, Saitsorland. 

Plaaa for loae-Tera storage of Loo- aad 
Bediee- leael ladioactiw* Bastes i a Se i txer l sad . 
01 
STT/PBB/lM: Dlapoael o f Badioactiee Bastes i a t o 
tko Croaad, Preceediage of a Syapoaiea, Tiaaaa, 
h e s t r i a . Bay 29-jaae 2 . 19*7. Xateraatieael 
I t o a i c Energy kgeacy, Tiaaaa, ks s t r i e (pp. 
329-3*11. a<« p p . t m i . Jaaal 

Tka generally eafaaerable hydreaeolaeic 
coaditioax i a Ss l trer laed aad tke aaar 
increasing coaseaptlae saaaad for gteaad aad 
sarface a t tar foe driakisa parpoaas acoclada 
taa arosad diaaoaat of Iie.ei* a t aactafod 
s o l i d radioacti*a aas ta . Prosaatly. 
laa-Iaaal s o l i d radioact ive aaata o c i a i a a t i a o 
froa tko aec ieer rasearcfc ceatacs aad poaer 
p leats i s compacted l a t a ataadard »v -1 dcaas 
aad atorad i a teaporary aeatker proof atoraae 
areas a t tke plaat s i t ea . Ceaaratora of 
aaa l l a a a a t l t i a s of loa - loao l east* aack as 
kospitaJLs, a a i a e r s i t i e s . aad radioiaotope 
laboratoriea akip tbeir aaata to teaporary 
s t o r t e e f a c i l i t i a a aada aaai lakla by the 
redaral Off ice of Psk l i c Boaltk. Plaas to 
b a i l * petaaaeat caat ia l ixed oaxta atoraee 
k a i U i a c a foe kotk tko l oo - aad 
i B t e n e d i a t e - l o T e l aaataa a te preseated. 
Plaat Iayoata for tkeae f a c t l i t i a a aad 
proposed aas te packaaiaa aetkoda are 
diacaaaod. Tolaae redeceise by iac iaorat ioa 
for aoao of tko aaato i a desired ehea 
iac iaarat iea tockaolofias iaproae ia tke aear 
fa tare . (katkl (JC| 

teport iacladea diacaaaloa of aaata eaaaaeeeat 
a l teraat iaea akaa skalloa laad barial i s 
ia practical or iepoas ib le . (Dl/JCJ 

B1STC5, IkOIOkCTITS; BkSTfS, tO»-tCTfl; BUTfS, 
IBTCIBEBIkTI-L»TZL: BISTtS, SOLID; BISTB 
STOlkCE; COTTltllfrT; I M I U ; S i f t tfhLVlTlOt; 
Of BBS; BISTE BABIGtBEIT; IBCIBtBkTIOB; TOLBBf 
teOOCTIOB; OeSZCB; C0TT1ITEBS; BETIrBS 

GraToa, C.B., aad 3.L. r o l l e r , Ideao s t a t e 
OaiTeraity, Pocatal lo , 10. 

Species coapoaitioa aad Local aoaeeaat of Saall 
Haaaals oa tke Badioacti«a Baste Baaaeeaeat 
Coapler, Idako Batioaal taaiaeeriaf Laboratory 
Si te (Boae Baao* aad Local Boaeaeat of Saall 
Baeeala oa tke Baiioactiaa Baste Basegeeast 
Coaplei Idako Batioaal Eafiaeeciag Laboratory 
S i t e ) . (*) 

IDO-120BS; Idako Batioaal lagiaooriaa Lakoratory 
Ecology Progtaaa, 0 . 0 . Batkkaa aad B . j . kttkar 
(Ed*.), Procaediag* of a syapoaiee, Jackaoa lake 
Lodge, BT, Septesfcer 10-12, 197B, (pp. 30-311 12 
pp. (IOO-120BB); 100-120*7; Ecological Stediea 
oa tka Idako Batioaal Eoglaeariag Lakoratory 
Si te 19^0 Progress Eeport, O.B. Bartkaa ( t d . | , 
(pp. 91-101) 311 pp. (IDO-U0B1).(191B. 
Deceaker; 1979, 1 prill 

la Bay 19K, a aa)or l s f s a t i g a t i o a of re lent 
• p e d e s coBpoaitiok, local soaoaaat, aad 
density aaa l s i t i s t e d on tka Senearface 
Disposal kroa (Wk) of tke IBBL l a d i o a e t i f a 
taata Banaaaaeat Coaplaa. roar 0.« ka g r i d s , 
each coeta ia lag 100 Loagaortk l i t e trapa in a 
5x20 checkerboard arras gaaoat aara eaploysd 
ins ide tka SOI; addi t iona l ly , 29? l i v e traps 
aero placed a t 9 a i a t erra l e aloag tke 
perieeter of tke JD». tko trapped aa laa l s 
ara tagged i sdiTidas l ly aad released at tke 
point of captare. f e i f e t , sexta l cond i t ioa , 
loeatiOB, and spacia* are soted for sack 
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<«4» COST. 
rodoat. 1 teo seek block of dot* kas be** 
«s*4 to report p t e l i a l s a r y sovesoat 
iafocaatlea for tke SOI. i v - c a f e l l i o c 
H K H I t SOS CBlca la t *4 • » COO • » « « * • 
d i s u s e * beteeea ssccoss ive captocoa f i e 
r » i e a t s occapylao too - r i d s a*4 foe tkoao 
r*sl4laa oa tko per looter , toaoat oos s l ty 
ves os t i sa tod oa oack latexaal arid *i tk a 
• e d l t i c a t i o a of too ezsesseeet l i s * 
teckaleaa. Tko doer BOSS* (pexO-TSCSS 
n n c i u m i a s s toead t o be tko ooat 
ebaadaat spec ies oa tka S B , followed by 
a r t ' s ksaoareo cat (BIPOOOBTJ N t H ) , tka 
aoataao vole (HCPOTOS aOBTlBVS) aed 
Tosaso-4's aresad s o a i c r o l isPEtROraxus 
T->*nEjBII) . Deasity - s t i s a t e s for ar lds * 
« l S sore approsteately eeaal a l tk 15 
red*ats/ka. 6cla c doss i ty *es s l i e k t l r 
loooc at • rodeats/ka. aad at I* » deas i ty aes 
kioaoc at 55 rooaata/ka. Pca l ia iaa tr 
f i sd laes i a d i . a t . tfcat aalo PESOBTSCVS be** 
Ucoor caafoa of aoooooata tkaa foaa los . 
tltkoaak ao s i e a i f l c a a t 4iffoxoaco kas boom 
detected hotaeoB o i a l t aad j s v o s i l * 
PEIOBTSCBS oa tko S H , loas - tare t r e a t s kave 
sot booa aaalyzed. la fataro i t ia koped 
tkat erida s i l l bo establ ished o i toraa l t o 
tko S B I , ia ortor t o coaparo data for t k i s 
•roe to tkat ia tko SB*, (eatk) (LEI) 

s t a u i s ; s n a o s i a s a w i a n s ; n u sTODIES; 
BISPOSkI SITE; ECOU-IT; ECOLOSICkL STBDIES 

<*•» 
•a l tord , O.K., e>4 O.B. sarkhea, t e d i o l o e i c a l 
aa4 taelroeaaatal Sc lea-es Laboratory, Idako 
r a i l s , IB. 

EadlatlOB Doslsetry of Saal l ' e a s e l s I aha bit U a 
a Li~*ld tadloect lvo l a s t * Disposal Icaa. (2) 

IDO-129*.*; I4ako fa t ioaa l Eagiaoeria- Laboratory 
Ecology Prograas, O.D. larkkaa and » . J . krtker 
| M s . ) . Proceed legs of a Syaposlss , Jacksoa Lake 
Lodge, By. Septeeker 1 0 - U , 1*71, (pp. B-«| 72 
pp. (I<m-120««0). [1111, April) 

I dos l se try stady aas coa4act*4 oa tkrao 
species of s a a l l aaaaals iababltiag tfc* dry 
bad of a l iquid ra4ioacti«a vesta disposal 
pe-d at tk* Tost toactor are* (TBI) of IBEL. 
n . to-footed door aico (PE4OATSC0S 
JIBICBLiTOS) , laast cfcipaasks (EOTIBTAS 
- I B T B O S ) , aad ord's ksBoaroo ra t s (BIPODOSBS 
OIBII) aero l i v e trappad at TO trapping 
s t a t i o a s botaaaa "aly aad Poveobar 1*74. 
lad le ldea ls vara sezed, s -ad, aeigked, *Bd 
eeasared, tkaa tagged, e e r - l - a l l y ieplaeted 
• i t k a tbers j las iaescent aes i se ter ckip 
packet, aad released, Oaar aico aors Boat 
freaaeatly captsced va tk* dry P«*4 bod ( s i t * 
• iposar* rata 200*2000 • • / * ) , vk i l e ekipaaaks 
sad kaaaaroo rats «oro *s sa l ly captarad o* 
poad baaks (a-possce rata 10-30 aft/d) , (11 
spocios froo tka poad received s i g a i f l c a s t l y 
greater (p l o s s tka* 0.001) dosos tka* 
caatrol spocios . Boor a ic* received a aeaa 
dose o o a l ' s l o s t rata of 1*0 sraa/4 , abick >ax 
s i a a l f i c a a t l T aroatar (P l a s s tks* 0.041) 
tkss tks t racoiaod br ekipaaaka M7 aras/4) 
a*d ka*4*p-<> rats ( ( arao /J ) . TU* a*** dos* 
racoivod by door s l c o aas «S of tk* s s s i saa 
• l r aipoaara recorded aaar tk* aroa*4 surface 
of tk* leacfclH poad, bat tk* saxi**s dose 
rat* received by s* i s d i e i d e a l door •«**• *•* 
i l s o s t iOf of tk* M s i s s s erpossre rata* i* 
tk* atedy p lot . Dosos rocoleod by 
i s d i e l d s a l s of sack speciaa sere klakly 
n r i s b l * sad appoarod to be eassod by 
r i r i a b l e s i t * erpoeare rates s*d tke • o b l l i t y 

o f tko aaaaals . l a t r a s p e c i f i c ditferaaces i s 
a c t i v i t y , bohaaioc, aad fcoao raaeo Bay also 
kae* iBflaeaced dos* v a r i a b i l i t y la 
i s d i a i o a a l rodaats. (IE") 

UIE1I3; POPDS: B0L3IBJ POBOS; B>EI9«IB« 
U I M U ; I U I I T M DOSE; SCSI UTE; EIPaSVIE 
U T E : PIELD STniES: Ecoxast; Eco ioe ic i t STOBIES 

Balfocd. B.C. , O.B. Sort k* a, aad J.B. 111 lard. 
SadiolOfical aad Eavlroaaaatal Scioacas 
Laboratory, Idako P a l l s , IB: Colorado State 
V t i a a r s i t y , Port C o l l i s s , CO. 

kct ieat iaa aad r i s s i o a tadioaocl ido 
COBCOBtratioas sad Eeteat iee by Docks Bsiao 
iad iaac t i ro Leackiaa Posds ( laa ioaec l ide 
COBCoatratiocs l a l i l d ta tor foo l t s iaa tk* Test 
(oactoc t i e s taAinacU.va loackiaf Poai) . |2) 

; B O - 1 2 0 * 8 : Idako l a t i o a a l •aaiaeariso Labortory 
Ecology Prooxaas, O.D. aarkfcae aai a . j . krtkar 
(Eds.I . Proceediaas of a SyaoosisB, Jacksoa lake 
Lodao, eraad Toto* Patioaal Pack. BT, Sopteaber 
W-12. 1«7«, (pp. 34-37) 72 pp. (IBO-1204S); 
DO-12017; Ecoloeical Stadias oa tk* Idako 
•a t ioaa l EaajlaaorlBf tabor at erv S i to 1*74 
Proaress Booort, O.B. Berkbes | E d . | , (pp. *7-55) 
171 pp. (IDO-12047). |1«74, Daceabar; 1T7«, kpril) 

1 stady of aaterfoal at tk* Test l e a n e r i c*« 
(TEI) radioactive loackisa peed aas coadactod 
free 197* to 1*77 t o detere la*: (1) spec i e s 
and u i b t c i of vatorfoal asiaf tk* pond; (2) 
co*c*atrat iaas of oaaaa aad traassraaic 
radioaacl ldes i s tkair t i s s a e s aad body 
bardeas tka' tkey caa oktaia aad carry tr ie 
tke T»» **viro*s; (3) e f f e c t i v e *»d 
bio' .oj ical k a l f - l i v e s o f a c t i v a t i a s aad 
f i s s i o a prodacts in • a t a r t o s l ; (*) radiatioa 
dosos free aaaa* o a i t t e r s coacaatratad by 
vatarfowl o* tk* poad; aad (5) p o u a t i a l 
i a t c r a s ! dos* eoaait taeat to aaa fraa 
coasaaiao coataaiaatad aatertos l . Taosty-six 
decks aad tao coots vote co l lected fros tke 
po*d deriae tke stedy period. Pifteea dacks 
f toe backfrosad aroas aero alao co l l ec ted . 
Dock t i s a a a s co*t«i**d *p t o 30 
tad ioaac l ides . Cr 51 kad tk* kiekest 

^ e s c e t t r a t l o a s ef a l l radioasc l ides 
ideat i f iod (130,000 pct /a i s tk* eat **d 
37,500 pCi/a ia tke f ea thers ) . M 1*7 kad 
tbe kiahost coace*tratioa ia foatkers 
(10*,000 K i / 9 ) . Cs 13 7 sas tke preiosiaast 
radioaaclide i* ease l* t i s s s a , e l tk a sa i iaea 
coace*tc*tloa of B070 pCi/a. Badioascllde 
coBceatrat loss ear* loser la edible tka* i* 
»o**dible t i s s e e s . l i a e t y e i e k t perceat ef 
tk* potent ia l akolo body dose to *•» fro* 
**t iae costasinated decks sas fros Cs 13* «ad 
c s 137; x 131 soeld coatribate a l l of tbe 
tkyroid doso to * •* . Doso coss i t soBts aoeld 
be • c j a l l fraction of tbe recossended 
ao ide l iaes (32 s t*s averaoo vkolo body do«« 
aid 1* area a vara fa tkyroid doso) , eves • - . » 
eoaseeptio* of tke sos t costaaiaatad 
spociseas co l l e c t ed . Bock i s s t i l l ia 
progress o* tfc* r*dio lo«ic*l aaa lys i s of 
beaded s l a l - v i l d aa l lard dscks f i t t ed vit» 
tkereoles isosceat d o s i s s t e r s for 75 **d 1*5 
days o* tk* poad. C4*ceatr*tio*s of 
r*4io**clide* detected at ciptac* aad after 
52 days of pkyslesl and b io lo4 le* l d*c*y tr* 
bei*9 coopered. (1KB) 

See alao 100*120(7; Ecolo- ica l Stadias os tb* 
Batlaaal Eaejiaeerl-a Laboratory Site 1«7t 
Progress ( s p o r t , 0 .0 . «*rk*a* (Ed.) , (pp. 5t<»!) 
J71 pp. 
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<••> con. 
Cc St; C« 117; C« 1S»: I t31l 14 1»7 
anas; roass; BOIDIBC. t o n s ; o n u i ; 
coBCEamtioas: CIBC-BTI»TIO» rirrois; 
kcritkiioa taoDarts; TISSIOB MOOBCTS: 
TaMsauatcs; aiDiirma DOSE; casoaioc: 
•ibihTiot, s u n : DOSS coannEars; 
imaoBKBTiL sifosaas rtTiait: EXTOSVBE, 
larcaau; NOD c u m ; IIOIOBBCUBES; ccsiaa; 
IOMBE: M > : arotocT: BZOWCKU STBDIES; risto 
s t n i t s 

See a lso IDO-12088, Proceedings of * Sysposiea 
OB the Ideas Setiocal Sngineerieg Laboratory 
geology Progress. 

Cs 137; Cs 13*; Se 75; Ig 291; Co $4; CO SO: X* 
«S; Be 1*0; La IBS; Cc SI; Ba 54; Zc 45; l b 95: 
Co 1*1; Co 1««; Co 57; ag 110* 

aoiDtac POBDS; KM.r-i.irc. u o i o c i c u . ; a i t f - L i r t . 
ErTECTITE; BFTUE: IkTEBTOBL; BtDIOiaCLIDES: 
coaccaiBBTioas; BETBODS; CWBOBIBS s i ; c o a i u »0; 
CESIBa 137; LlBOkhTOST STB RES; ETriBEETS, 
LIQO.ID; BkSTES, LIQBID; SaSTES, BkDlOkCTITE; 
LEkCBXBG: DBMS 

•a l ford . D.C. , X.B. B l l l a c d , sad I . e . 
Sckreckkise, Radiological aed Ekwiroeaestel 
Sciences Laboratory, Xdabo Ta l i s , ID. 

tot catlorn of kctiwatio* aad Fission 
Sadioaeclldes by Ballard* fros too Tost fesc toc 
krea tadleactiwe Leech leg roads. (3 | 

IDO-120S7; Ecological Stadias oa tko laako 
Batiosal EBBisooriav Laboratory s i t o , »»7» 
Progress aspect , o.D. Barkkas < M . | , (pp. 5*-»3) 
371 pp. (I0O-120B7).(197*. Decesberl 

Twenty * * a i - s i l d aallard decks l i t i s 
PlaWITBCBOS) ear* beaded, f i t t ed »ltk 
dorsal aad wastrel tkoraolsalaoseoat 
dos lee ter packets aed released oa tko Tost 
teactoc I m radioactive la*ckia9 ponds. Tkc 
leecking ponds Coca a coatiaaoas body of 
n t t t l a s t i ck *S,000 Ci |1.B PBg) of 
beta-eessa a c t i v i t y has bass c o l o s s a l . l o s t 
of tka a c t i v i t y coaas fcoa priaary ec t ivat loa 
aad f i s s i o s prodscts coloasoil fcoa to52 to 
1477, Dacks saco l lve-ceptered after 75 days 
•»d 1*5 days oa tko poad, placed ia sotabol ic 
cage* aad akole body cosatad per iod ica l ly foe 
52 days. Docks fros sack /rosp tare 
sacc i f i cad iaaodiataly aftac cap tare, 
d i ssoctad, aad s s s c l s , foatkoc, ga t , and 
l i v e r see pies ssbs l t tod for analys ia . Tko 
reoelaiag dacks tore a l so sacr i f i ced end 
dissoctad after tka 52 day counting period. 
Concentrations of ike 17 genua e a l t t l n g 
radloa«cl idos detected at captace and after 
52 days of pkyaical end b io log ica l decay »ere 
coopered. Saves of tka cadioaealidos were 
detected i s s s s c l a t i s s u e , 13 ia gat , 13 in 
feathers , aad 10 ia l i t e r s t a p l e s , a iae of 
tka radxoasclidee (Se 75, I , 203, Cr 5 1 , 10 
65 , Co « 0 , La 1*0, Be 1*0, Ca 13*, and c s 
117) detected U tko individual t lsaaaa eore 
detected regularly :z.,.»q early whole-body 
coaets bat sere aet foaad ia t i s s u e s due t» 
physical decay before analys i s . Richest eean 
radloa-cl ide concentration* *ere foaad la 
featkera, followed by a e t , l i t e r , aad aasc le . 
Ckroaia* 51 had tko klg'test average 
eoacentratioee of a l l radionuclides followed 
by Co <0 and Cs 137. Effective and 
b io log i ca l h a l f - l i v e s ha we been calculated 
for Cr 51 (20 pla* or aiaea 1 days aad 70 
plas or sinew 2 4eye, r e s p e c t i v e l y ) , tn »5 
(53 plas or s ines 3 days and (0 plaa or s lags 
2 days, r e s p e c t i v e l y ) . So 75 ;JJ p i M o t 

s i n e s 1 day* aad 27 p i l t or aiaas 2 days, 
r e s p e c t i v e l y , Cs i :» [ l ) , 1 pies or etnas 0.B 
days for both), aad Cs 137 (11.7 plas or 
a iaas 0.7 days for both) , and tke r e s a l t s 
coopered eitk preflos* s tadias . Saaples are 
c . rrea t ly beino aaalycod foe tn 23», t* 234, 
2*0, la 2««, Ca 2*2, Ca 2ea, tnt St 90. 
Farther data analyses s i l l be coapletsd after 
data co l l ec t ion kas terelneted. Tke eoaatino 
apparatas need ia tk l* stady caa be aodlfied 
to aeconodate any s a a l l birds or aaaaals for 
a ie lWr stadia* , ( lathi (U«) 

<«o> 
laason, B.C. , aad P.*.. Biera, J r . , l o s klaaas 
S c i e n t i f i c laboratory, Eaeicoaaeatal Stadias 
Croep, l o s klaaos , IB. 

Coatiaecd Stedies of Loeg-Iere Ecolooical 
Effects of EKposece to Bcanisa. (») 

U-«7«2; »riTL-TB-77-35; 19 pp. 11477, Jake) 

Seseacck oa tke) eco log i ca l e f f e c t s of 
espossce t o eraaiaa a t kal is t i c rocce Base 
(E1TB) and U s klaaas S c i e n t i f i c Laboratory 
(US1I ace seasacixad. Tke acaaiea eas 
derived froa caea ica l exp los ives t e s t s at 
L1SL aad t o s t f i r ing of depleted sea nine 
peaetcetacs at Eire. So i l sad faeaa saeples 
•ere taken at both areas, i t t i n tke s o i l 
e sea l ly contained higher concentrations fcon 
0 to 5 en than s o i l 5 t o 10 c a . 
Ipproxiaatoly 70,000 kg of nateral aad 
depleted acaaioa m*s expended at LkSL daring 
33 years. The higkest concentrations are at 
tke sacface (0 to 2.5 cat 0 to 13 a ftos tke 
detonation point. The average concentration 
i s a500 ppa. Sarface concentrations at 50 to 
200 s ere esaal ly l e s s tkea 15* of «500 pps. 
k tkrae-spac* plot sboes 'he kigkest va lees 
c l a t t e r i n g to tke t e s t , soatk, and aorthinst 
of the detonation po in t . Troa t o i l saaples 
taken at 30 ca depths a t 10, 20, 30, *0, and 
50 a fros tSe detonation point shot 
s i g n i f i c a n t penetration i a t o tke s o i l . The 
concentration at 50 a l a th i s s o i l saapls tas 
SO t i a e s greater than background, surface 
a l l s t i a a 250 a beyond tke detonation point 
contained 300 ppa nrealee , and at 2690 a 
saaples contained twice tke background 
l e v e l s . Bore so luble nranlaa in atoca raaoff 
taa indicated tkan o r i g i n a l l y anticipated. 
So i l and l i t t e r aaccofaaoe popalatloa and 
spec i e s d i t e r s i t i e s were apparently reduced 
a t tke kigk-araaiee s tsdy area. 
S igni f i cant ly lower at tke r i t e was the 
Colleabola population. (»Df> 

hLLt)VI9!l; BIOTh; CO»THI»»TIO«; DKPOSeL Sir*; 
DtkBIOR; E«TI(0)IEBT: EC3STSTERS, TEltESTilaL; 
EIPLOSIOVS; TIIXD ST00IES; RlDIOBOCltDE 
ffiekmo*; .;oits ; tutorr-, aripots 

<91> 
Bardie, C.H., kentacky Departeent of Raaan 
kesooreea, Frankfort, *T. 

Operational Experience of tke kentacky 
kaJioact i te t a s t e Disposal S i t e . ()) 

coir--'70512; Ranageaent of tow-tevel l ad ioac t i t e 
t a s t e , R.B. Carter, l . l . Rogklaal, and B. lahn 
( M a . ) , Proceed log* of a Syeposias, a t l a e t e , 

0 1 , Bay 23*27, 1977. Per q at on Prest , l e t fork. 
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<»i> c o n . 
•T. Ck. » . lap. 8 3 V « ) « ) , 12 M pp. 
ICOST-770S12J . |1»7*] 

la Octob«r 1K2, tk* teatecky eeparteeet of 
Health isssed a radioactive aatarial lie*as* 
to aeclear Zegiaeerlng Coapaay, lac . , 
aetbotixiag disposal of sclid radioactive 
vaste at Basey Plats, IT. Tee f irst disposal 
of wast* occarxed la lav 1*63. k total of 
2.225,01* CI of ky-pcodact aeterial, 512.07$ 
lbs of soarca aatarial, a ad »t3,f5? ga of 
special aaclaar aatarial had baara beriec as 
of april 1. 1977. Tkis aatarial ass 
contained, ia e,7«7,5S« ca ft of seat*. Batil 
recently, a»c*pt for tk* barial of solidified 
Liquids aad discre*.* bigk-speciflc-activity 
sosreas, the geaeral typos of aastos (SS-gal 
draas, wooden boxes, paper, clothing, castas, 
f i l ters , ate.) ka«a boaa eesped or rolled at 
raaeoe lata trenches, rack traack i s 
designed aitk seep peeps to proviso for aatar 
raaoaal a a* for eoaitorisg of aatar laaal aad 
gaality. The licasso rag aires tkat tko 
trcaekas fca aaiatataa* la a "try spates", 
therefore, traack covers or caps aro 
aacassary to aialaix* raiasatar iafiltratioa. 
Layers of clay skalo ara laid over tko 
traack, aad aack layer tiaktly coapactad. 
Tkase layers ara overlain by a cover of 
topsoil aad skallev-rootiag vegetatioe 
plaatad to radaca erosioa. Evee sitk tkasa 
efforts, soaa aatar iafi ltrates, reaairiag 
coatiaaoas raaoaal. as a rasalt of iapropar 
aanegeaest prior to 1*72, sater accsaelated 
in certaia t reaches, necessitating reaoral 
aad evaporation,. Solidification aas 
considered, bat discarded daa to tko hlgk 
cost and tk* absence of criteria for shallow 
barial of tee resetting ssl ids. Init ial ly, 
tk* liceeso pereltted receipt of loe~l*v*l 
llqald wastes for solidification aad disposal 
ia special plastic-lined trenches, bat ia 
1*72, tk* liceasa aas aeaedod to restrict tk* 
receipt of Ileaid aastas. la 1*7*, the 
licaase eas aseaded to restrict *>*rial of 
traasaraaica to a coaceatratioc jf 10 
saaocsries/gs ox lesx. altkoegk tk* barial 
of radioactive aastos la akalloa la ad sitae 
has eoe* aadar a great deal of er i t ic isa , the 
eiperience at tk* Baxey Plats s i te ladicatos 
tkat tkis eetkod of bsrial can bo parforaed 
la aa acceptable aaaaar, Tkis say regeire 
tko cetegorlzatioe of 'other tfcaa kigk-level 
aasta*. aad that th*s* diffareat categories 
be kasdled differently, Otn*r coasideratlona 
iaclade standards for solidlflcatioa of 
liaaldK, aad aatar easageaaer prograes. Host 
ieportantly, the sonars of sites east be 
provided aitk adeaeate fiaaaclal coverage for 
long-tern care after the s i te Is clossd aad 
dacoaaissioaad. (letk) (11*) 

aasta Toleee 

DISKSM. SITt; BaSTtS, SOLID; SUMS; CUTS; 
SOILS; SB1L aiTMULS; TBIBCBCS; BaTtt; 
pitciprrmo*, smotoLocicii; isritn trxof; 
jTiwuiiTioi, rtetrtritx; •OOPS; I»IPO»ITTO»; 
BnST* TItiTBIwT; IltlOOS; 1.STIS, llgolD; 
flSTIS, LOl-LSTfL; flSTtS, TnlwSOtalTC; BOHal, 
SBaLtOf; t i m Sl(»«tataT; tkSTt 0ISPOSIL; 
• tcoainaiTlOaS: aOftTOkllS; tOTBBS 

<«2> 
laraoa, « . ! . , sattella-racirie northwest 
Laboratories, llchland, I I . 
Decoaelssloaiag of retired ccataalaatad 
racll lt ias at las ford. (1( 

sa«L-22aS; Teclear last* Saeaeeeeet Oeerterly 
progress (opart, October Throegh Owenabac T*7C, 
US. Piatt (Coeo.l. (pp. 13.1 • I3.a| . CO 
PP.IW7. nprllj 

la ieoortaat paraaetac la «valeatieg tbe 
poteatial offsite aarerd froo tk* fr*a*ace of 
f issio* protects aad traasaraaics ia 
sabsarface so i l s of the 200 are* plateau i s 
tke *xteet to ekick they sight aigrat* fee* 
their peeseat location if iaeadated by 
groaadeater. t aodellag stady i s carreetly 
b*iag coad acted to ostiaata potatitial 
aigratioa of radioeeclieas aorbed oa » U 
beaeatk 200 ara* cribs aader cooditisss sklck 
eoald caas* a ris* la tea eater table. * 
stag* egailibriea seUod sas esed origlaally 
ak*r*by aait col ls of a so i l cslsaa strata** 
egail itrias aitfc a ratieectlve solatia*) 
passiag tkraoffc tke eolsaa. this aodal aas 
later aodifie* ay as* of a delay factor 
t»*loclty of tke redieaaclUe divided ay tk* 
»*locity of tbe s*t*r| so tkat a separate 
egailikcina distrihetlea calce'-.*;«e aas aot 
ragalrad foe eecfc cal l . Stroetlee raselts 
obtain** asisg tk* delay factor ara ia good 
agre*a*at ait.fc tk* stag* eosillariaa seUod, 
botk sfcosia* oigratiea a* farther teas *e**t 
IOC oetars for tko 10 pCl/g Sr M iseoleth ia 
1*0 years. Ceslee-137 shooed asseatially aa 
aigratioa before i t decays ta loss tkaa 10 
pCi/«. Platoaiae aas f oaad to aigrtt* aaoat 
500 a ia soatkeesterly stractioaat treat tka 
crib orer a period of 7 2,400 years, a 
radiological eeslga gaiee fee escoatasiaatioc 
aad oacoaaissloala* operatioax at aaaford i s 
nearly coaplate aad pro Adas release 
criteria, raxslts of hazards aaalysis 
stadias, aad gaidaaca for detailed plaaaing 
act iai t ias . Uaitoe aork sas costiaaid 
daring tke last gearter oa ta* project ta 
tost tk* as* of a "blebarriar* to protort 
sabserface radioactive oast* repositories 
froa penetratio* fey plast roots an* aaiaals. 
Ia i t ia l calibratiag tests **r* aade oa a aoa 
field iastraseat fa plaaar, iatriasic 
geraaniaa diode spoctroaatari foe aeasetlag 
residasl traasaranic activity ia stractaral 
aaterlala aad soi l s st vary lee levels, 
(latk) (IT) 

laforaatio* pertiaeat to locoaaissioalag of a 
skallos waste s i t e i s prasaated. p a / a n . 

Sc 00; C* 117; Pa 

iinoiocLiot aieatTioa; coariisataT; aoocis: 
otcoaaxssroaiss; DtxoanaiaiTXoa; aoatToaios; 
MUmo* srrtcrots; nssioa ttooocrs: SOILS; 
tsTitosairr; aasTts, »»DioaCTi»i; aitiio 
1I1LTSIS; TIEOItTTClL ST0BRS 

<»3> 
aavaas, » . , aad a.C. Bean, o.S. • areas of lines. 
Salt late city Betallargy a*search Cantor, Salt 
Lake City, Or. 

Ckealcal Stakillxatloa of tk* Oraalas TallUga 
at Take City, Irltoea. («| 

Pareae of aiaas Boport of laveatlgatloas 7Ma ; 

12 pp. (10**, nagast) 
a report by the o.S. reelie laaltk Service ia 
10*7 os tko rsdioloalcal safety of tko tt 
rase lataral Oes Co. araalaa tai l isgs pile at 
Taka City, t t recoaaaadad teat the tailings 
bo stabilised agalast viad erosioa. t l Paso 
fatsral Sas Co. r*g*estod tk* assist*ee* of 
tk* O.S. »araaa of Haas salt lake City 
totallargy fasaarcb Ceatar, aad aa 

L 
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Disposal, s i te 

<93> ctJIT. 
ia-»asti*atioa of s a i t a b l * s t a b i l i z a t i o s 
Mthods aaa i a l t i a t a d . Stabl l lxat loa by 
aasatatloa aaa coasidacad lapcact ical b*c-«.** 
of tk* hank c l i a a t * ; c o s t of coaatcy cock 
as* a o l l co**caf* oas p r o U U t i n 
( I 1 1 1 3 » / * c » l - Ckaaical s tak i l i xa t ioa •»» 
s*lact*d a s tb* aost s a i t a b i c I ras i soas 
adbasi**, a c a t i o a i c aaopt*a* a a a l s i o a . 
a las toaar lc polyaarx. a aalfoaatcd patcolaaa 
d*rirat i»a, a catback asphalt acodact. «»i 
aariaas c a i c i a a , aodiaa, aaanaiaa. aad aixad 
Liaaosalfoaatas war a t*xt*d for aiad aad 
satac aroaloa-ras ls taaca . Tka two pc*f*cr*d 
ckaaical* oara OCI-70. aa a lastoaacic 
polyaar, aaa Portia » , • ealexas 
l i a s o s s l f o s a t a . Tka focaar aas appliad. t o 
tka i l k a acaaa aad tka la t tac t o tka baack 
araas of tka t a i l l a a * poads. tka aatac 
so lakla ckta ica ls aoca apcliad as laa aa 
aatoaatad sscisfclis*, *»**•»- Casts aaca 
f J l V a c c * t o s t a b i l l z * tka aat ica 3k. s accas 
of t a l l i a a o . Tkasa ckaa ica l s proaad 
la*t<*ct i«* i s tasks of cadoa a a i s s l o a 
ratardatloa. ( I i q 

TULIPCS; n i l l l l ; KILLS: STMIUXktXO*, 
PBTSICII; taosioi; m a s ; BISTES, imtsnnu 
S1STIS, ItDtOaCTIVI; BaSTES. LOB-LETTO.; BaSTE 
••fietatsT; cost itvtrrr t m r s i s ; s n i 
U t 9 I U 3 ; MISSlOtS; tlBOf; PISTICIZS, 
iitBotat: new STIDIZS 

Sasaki, I . e . , aad 0 . 1 . Jaaka, IS and <i Idaho, 
l a c . , Idako f a l l s , ID. 

Eaaicosaaatal Xacaalllaac* Bapoct foe tba Idako 
kat loaai Xaalaaacloa Labocatocy iad ioact la* 
Bast* Saaaaasaat Casplax kaaaal lapoct , 1*77. 
12> 

T M I - 1 K 1 ; »2 po. (197», Ipc l l ) 

Tkis capoct pcasrats tka casalts of 
aoaftocla* aad sacaail laaca a c t i a i t l a s 
coadactad at tka H i t Badioactlaa Bast* 
laaaaasaat Coaplax (tssC) daelaa 1977. Tk* 
sscfaca cadiat isa xor»*y ef tka sabsacfac* 
Blaposal icaa (SDI| s k o n d tkat foe tka aoat 
pact , aaaaa laaa l s abor* 1 akykc vara 
CLstrlctad t o acaas acoaad Pit 19 aad Tcaack 
S», skick aca cacraatly la ssa. 
TkarsolsslBascaat dociaatac sacxayc of tka 
IBBC paciaatac caaaalad acpoaara* or «»-1«51 
at oaae tka six-postfc aspessca paciodc: 
aaacao* haciacoaad axpoaata aa* 130 a*/yr. 
Sar*aty~flra s a i l aaaploa col lactad l a tka 
BBBC tsc iaa 1977 coataiaad Ca 137, Co SO. aa 
3*1, Tk 22B, ( «0, aad la lit, a o a t l T aaac 
datact ioa U a i t a ; Pa 23* aad 2*0 caaacd f coo 
l o s s ( M i aas d/a/« to 2»< 4 /a /a . kit 
oaapllaa datactad a aiaoc Ca 137 ralaaaa fcoa 
Pit I t disposal opacatioaa la lay aad 
coataaiaatioa fcoa a Ckiaaaa aaclaac t a s t la 
Saptaabac; i a botfc c s saa , coacaatcatlsaa aaca 
kalos Padaral staadards. I t i l m 
coaeaattat ioa* of cadloaaclIdas ia aatac 
aaaploa fcoa Mac aad tka l i a Lost t l roc 
daclaa tka y*at aaca 2 .S t lO(I-») aCl/al >a 
2*1, l . t I 10(1-9) aCi/al Co 10, 1 I 10(I-7( 
•C l / s I Cs 137, aad «.7 I W(t-9) fa 35*. 
Ssaplas fcoa tka Saat* t laar Plala aaalfac 
skoawd d*t*ctabla R 3 ia feac a a l l s , 
aac l f f iaa tka pcadictad axpaaaioa of tka 
plaaa. Otbac sack dlscassad iacladas tka 
sabssefac* aoiataca peak*, aabaacfae* aatac 
MapUaa. b l o t l c s t a d i a s , s o i l aoiataca sad 
taaaacataca s t a d i a s , s o i l aoistara o ic laa ioa 
s t a d i a s , aad Tfaaoacaalc Stotaf* Icaa 
aoaltociaa atadia*. (LI*) 

<»3> 

Total loo Coacaattatioa 
Cs 137; Co «»; ka 2ai: Tb 221; I a}; •• 22S: Pa 
23*; pa 2»0; B 3 
• n a m t ; COMLT: CISIOB: riirtui: PUTOBIM: 
« a « i s »ITJ»; u r e s s ; a i r U K : PISTES, 
usioacriTT; ru.LOTt: BISPOSIL site: ixposng 
Sktt>: FIELD STOOICS 

<«> 
•o leoab , B .P . . SaTaaaak I i«ac Labocatorr, t i t a a . 
SC. 
t a d i o a a c l l l a coataat of l a Exkaaad Caaroa Taai 
aad saiakboriaa S o i l . (31 

COIT-770S12; laaaaaaaat of Loa-Laral Eadioactiac 
s a s t a , B.w. Cactar, a . I . s o a k i s s i , aad B. taka 
| S d s . ) , Ptocaadiaas of a Sfaaoslaa. k t laa ta , 
6k, Say 23-27. 1977. Pacaaaoa pcasa, faa lock, 
• t , Ck. 10, (pp. 11»»-11t0 | . 121* pp. 
(CO»r-770512l . (H7»» 

To aasaas tka loaa-taca kaxacd potaat ial 
asaociatod ai tk tka bac ia l of pact ia l ly 
dacoataaiaatad pcocass aaaipaaat, bacial 
aaptacaaaats of aqatpaaat fcoa aa 
icradiatod- faa l sapacat ioas balldiaa (caaiosl 
aca balas; ackaaad aad aaaaiaad. 3ac placa of 
aaaipaaat, a Pacax faad adlastaaat tank th«» 
aas cat l tad i a tW fcoa sacaica la a kot 
casfoa at tk* Savaaaah M«ac Mas t , l a s baoa 
axkaaad aftac Id yaacs of bac ia l . 
tadioaacl ida sar*aya of tka taax aad :oca 
saaplas of oaifkbociaa s a i l skoaad tkat 1 aci 
of Cs 137 aad 9,a aCl (7 a«t of Pa in caaais 
oa tk* aacfacas of t i a aasaal; aoc* tkaa kalf 
tk* Pa aas coaeaatcatad so tka appec sarfaea 
of tk* task . Tka aaoaat of cadloaaclldas ia 
aaiabbociEa s o i l i s s a b s t a a t i a l l f l e s s , tk* 
taafc aad aaijkbociaa a o l l coataiaad lasa tkas 
19 ac i of Pa 239/aa. Tka fa*d adjastaaat 
tack bad baaa ia opacatioa fcoa Tctobar, 
1975. to l a r c h , 1957. Utkoaak tka taak aaa 
dacontaainat*d bafoca b a c i a l , caeords sbo**4 
a cadiat ioa laaal of 22-5 l / k c at 1 ft 
d ls taaca a t tka t l aa of bac ia l . aftac 
axkaaatloa, b.ta-aaaaa aaasaraaasts aad* oa 
tk* taak a i tk a Catia Pi* anraaad 3 acada/kc 
a t 1 f t . Ba*a cacoaacad, tka taak aaa foaad 
a i tk tka agi tatoc opaalaa aacoaacad aad tha 
task f i l l a d ai tk aad and aatac. Tha aad 
coataiaad 17} aCl of Cx 137 ( i« ( 3f a t 
qaaatltp foaad oa tka taat aacfaeasi aad so lr 
% aCl of Pa 239 (O.OB a * . Tka 3!< «al of 
aatac tkat aac* caaoaad fCOB tha taat 
eoataiaad 0.2 aCl of Ca 137 aad lasa thaa 
0.C1 aa of Pa 239. s i c 2- ia dlaaatac aaapla 
coapoas **ca cat fcoa tfc* 3/B-ia thick 
a t a i a l a s s s t a a l taak »al l aad bottoa; tkaa* 
•aca asaarad f*c alpka asd faaaa aa i t taca , 
aad ac* aadacaoiaf loaa*t*ca s t a t i c laach 
taat laa la 2 L aaaplaa cf acoaadaatac fcoa 
ta* bacial acoaad. I f tac 12a days, oaly 3 at 
tk* cospoas skoaad pos l t i a* laacblaa casa l t* 
( l a s s than oc oscal to 0.01 p c l / a l Pa 239). 
Baxiaas t o t a l a saat i ty laaekad aa* 20 p c i , 
aboat 1.i« of tha i a i t l a l fa 239 cacfaca 
a c t i v i t y . laalysaa of 1c 90, Ca 137, aad Pa 
239 coataata of tka 3-1» thick layac of ( a l l 
coatlaaoas to tha taak, fcasad oa at*caaa* of 
32 s o i l aaapl**, ifcosad scat of tha a e t l a i t y 
la t h i s a o l l layac caaa fcoa 2.3 aCl of St 
90; tb* layac alao eoataiaad 3*0 <C1 of Ca 
137 aad 1 BO of Pa 239. Sasplaa ft»a kasaath 
tha taak aho**d aalo** Of 0.20-1.S9 pCl/9s Pa 
239, 3 . 7 « - l 7 . j pCi/aa c« 137, aad ««-3«0 
pci /«a St 90, aith tk* blakast t a l t a s at tka 
oatsc radlaa of tka taak, saaaaatlaa a 



<*5> 

3ISP05IL SIT* 

ea 

<»S> COR. 
doeaeard c r f l o u c l U i a lgrat ioa f r o . tk* 
v e r t i c a l Ba l l s of tk* task, This I s a l s o 
*v id* seed by pos i t iv* ra i s e s | m t S (CI of 
P* 23« /4s , 200-BOO f c i of Cm 137/ga| fossd 
t a * p n thaa 1 f t beeeeth the task bet to* . 
Saeples to s e a s o n aoz ixosta l radioeacl ide 
a igra t ioa shooed oe ly H a l t e d oe t sar t 
o i e r a t i e * af Cs 137 asd Pa 23*; tk* everae* 
St *0 a c t i v i t y at a d lr tasce of oaa foot fees 
tka taak ead 1 to 1 f t batoa i t i s "» t i a a s 
tkat c f the coat ieeoes s o i l s ec tor . This 
e o a f i t a s tka soca a s t a a s i at s i f r a t i o s of s c 
40, and indicates tkat sost of tka laackablc 
Sr *0 kas eoved aeay free tka task . Patera 
s t a s i a s pleased laclede txhaaatioo of other 
•gaipaeat aed la s i t a lys iaatac and 
laboratory-coleaa s t a d i a s o f ra i ioaac l ida 
a igra t ioe i s s o i l . ( l e tk ) (UB) 

cs 137; Ps 239; Sr *0 

EUDasTIOB; THIS; SOILS; CZStts 137; PLBTOBIBB 
23»; SITES; SB3PLES; LBaCBIBC; STIOSTHF" *0; 
IIDIOPBCLIDE BtCUTIOl; SOIL TIIBSPOIT; DISPOS1L 
SITE; PIEXD STCBIES; LUOBITOBT STUDIES; 
IIBIMCriPITT: BnSTES, MDIOaCTIVE 

Rolcoeb, a . p . 

I Saaaary of Shallos Laad Barial of Radioactive 
Pastas at Cesaercis l s i t e s Bate*** I W aad 
1*7*, v i tk Projections. (1) 

•aclaar Safety 1*{1J :M-5» . (T»78| 

Tk* r a s a l t s of aa inventory survey bp tka 
U.S. Eaelroaeeatal Protactioa igeacy of s i x 
coaaarcial l ov - l eve l barial s i t a s ara 
preseeted. Tk* six s i t a s iaelad* l*t«y 
P l a t s , heatscky; Beatty, Mvada; Baravell , 
soatk Caroliaa; She f f i e ld , I l l i a o i s ; 
Richland, Bsshisgtos; snd Best Tal lay, lev 
lock. Tk* cerrent s t a t s s of tk* s i x bariad 
s i t a s i s d i s ease s ! e i t h respect to botfc 
resa le to ty r e s t r i c t i o n s aad ex i s t ing 
c s p e c i t y . *as te vo leees , c e r i e s of 
by-prodact a a t e r i a l , aass of spec ia l neclear 
s a t e r l a l s , sad aass of so arc* s a t e r i v l s data 
ara prasaated in tabslar tors for * l i s ix 
s i t a s . Projections of fetere s s s t e voleees 
tkroagk tk* year 2000 are presented. (JC| 

Sood s i n g l e soarca lor inventory l a t e on a l l s i x 
coaaarcis l s i t e s . (M/JO 

BORIlt; BISTE3, TRIBSBRIBIC; 0ISP0SIL SITt; 
TRIBCIES; STIPPIRDS, PEDtRIL; ST1I01RDS, STITE: 
IISTES, RIDIOICTITE; IISTE TCLORC; PREJICTIOBS; 
SIEPICE; PETIEBS 

<*7> 
Barton, J . B . , fl.S. I toa lc Energy coaaiss ion . 
Disposal Pract ices sad experience at the 
Savsaaak Blear Plaat. (3) 

cross4 Disposal of Eadioactlve Bastes, l . J . 
Eaafeaa ( I d . ) , Proceedings of a Conference, 
• erke ley , CI, Ingest 25-27, WW. Oalverslty of 
C s l i f o r a i a , Barkaley, CI, (pp. 3a-3*», KB 
pp. ( f**1 , Joly» 

Disposal practices aad experience are brief ly 
o s t l i a e d . Tka Savaaaak l iver Plsat I s la an 
sraa share the s o i l s ara amoral ly sands tsd 

sasdy c l a y s s t i c k exkibi t las ioa erckasge 
c a p a c i t i e s . The eater table i s saear aece 
tkaa 100 f t bales tk* se t face aad i s e s a s l l y 
20 to CO f t beloa. l a l a f a l l i s tk* ar*a I s 
aboet as iacbes /year . Be* to tka poor 
exchange cosd i t ioa asa of apes seepeee bas ias 
kas bees 11 s i ted. t o e - l e v e l , h igh-salsa* 
raawastes bee* b**s placed i s tke s eeps . Tk* 
discharge* to ta l l ed 3.C Ci of alpha e a i t t e r s 
aad 3200 Ci of e o e - v o l a t l l e beta e s i t t e r s . 
Boaitorisg r a s a l t s ladicat* that l i g s i d 
redesste d l s p e s s l aast c s a t i s s * t o be l i a i t e d 
esd that Sr I s poorly retained. Bacial of 
s o l i d eas t* , koeeeer, kas baas highly 
s a c c e s s f s l . Tri t iaa has bees ssed to trace 
the path of east* fraa tk* seepage bas ias t o 
a aaaxby s t reaa . |ssT) 

Depth t o Bater Table; Beet Prec ip i tat ioa 

C0BTISIB1TI0B; BISPOSU, SITS; SBOBav Bat EX; 
SOBITOBIBC,; PtBOBETBIC SBBTsCS; SEEP16B PITS; 
SITE SBI7EIU.1BCE; BUTE EialCESEBT; BI5TE 
BISPOS1L; EeSTES, LIoaiB; eaSTts, UW-lt fEt: 
BBSTES, SOUS; SEENCE; PIELP ST»BI»S 

<»0> 
Barton, J . B . , saeasaah Pixec Laboratory, s i x e s , 
SC. 

Sxkaeatioa of Radioactive Solid Bastes Beried 
for Poarteen Tears. (1) 

DP-1S56; 11 pp. (1*77, Barest 

Obsereatioas dariag tke axkssatioa of 
l o s - l e e a l «ast* beried Is years ago at tke 
Saeaanak Bieer Plast are reported. Tke 
bsr ia l s i t e i s located la sseossol idatad 
sasds , clsyey sands, saady c lays , aad c lays , 
ekick extead to aboet 1000 f t in depth, 
altkoagk the aterae* r e i a f a l l i s aboet S7 
in/yr the aeerao* depth t o the eater table i s 
*S f t . The ver t i ca l percolation rate la the 
aasatarated xoae i s abost 7 f t / j r . Perched 
eater does occsr la the bottos of soae of the 
trenches bacssse the backf i l l has s higher 
peraeabi l i ty than tke ••disturbed s o i l . 
Loe-level bvta-aaaaa eastas sere bailed la 
treaches approximately 20 ft deep and 20 ft 
s i d e . The eas t s eas cove eel e i tk a aialaes 
o f » ft a f t er b s r i s l . Boodes box, leaber, 
s t e e l bars, s t e a l pipe, s t e e l rods, 
e l e c t r i c a l cords, rope, t s r p e s l i s s , 
polyethylene bags, p l a s t i c asd c o t t j s - c l o t k 
shoe covers , rabber overshoes, rebl *r g loves , 
carboard boxes, pspars, sad s t e e l planckets 
cosprised the easts exksaad. Boat of tke 
saste >as s e l l preserved. Tka s o i l arose) 
tke easts sas dark as I ( stained by decaying 
orgaaic aa ter la l . Tke decomposition of 
aatar ia l s bar led i s esestarsted s o i l at SIP 
i s very s l o * . Cosplste d ls iaergrat ioa of 
sood, cotton c l o t h , and paper s i l l take 
decades. Tka ee ta l s s i l l survive 
i n d e f i n i t e l y , as s i l l p l a s t i c s If tks 
radiation does not destroy tke p l a s t i c . The 
s l o e decospoaition of vnate shosld inhibit 
the disparsioa of too r a d i o s s c l U e s . (BD'l 

Strst igrspkic Bait Thickness; ' « • • 
Precipi tat ion; Depth to l a t er Table; Percolation 
l a t e 

MCXPILLIBS; BDIIkL; BOXES' COIThllBEBT; 
COBTklBEB XBTtetlTY; DISK. '- SITE; EXBSBITIOP; 
PERCBED BITE*; PEIC0LITI0B; •CIPITIT10P, 
RETEOIOLOeiCIL; SOUS; IISTE . I9EREBT; 
0BSIT0IITED 10*ti IISTES, 10B-L *1; BISTES, 
SOLID; BITEI TIB1E; SIBDS; CUTS, "SRIDITIOI; 
n t i o STODIES 



BISPOSIL SITE 
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L*»rton. J . I . 
sc . 

S m i i a t Riser laboratory, l i k e s . 

Exkeaatioe Test witfc head M i t K t l n S o i l s 
I n t e l . f3| 

COaT-770512; u u f « « t of l o > - U n l Radioactive 
l a s t * , turn. c*rt«r, k . 1 . • o e e i s s i . aad S. I t i i 
(Eds.I. rroceediaes of a Syapoaiea, a t l a a t a . 
Sk, Mr 23-27. 1*17. Paxsasca ftus, Ms York, 
IT. Cfc. 10, (pp. 1t3*-11S0), 121% pp. 
| C O B T - 7 7 0 5 1 2 | . C«7»l 

Tkis paper i n m t i et-seraatioss see* daring 
t e e escavatioo ot l e e - l e v e l beta-aaea* t a s t e 
kerled for IS years (t*5«-1»72, ia tke koala 
eavireaaeet of t k e Sasaaaak River P lea t . The 
•asta aas baried i a a aaaey clay s o i l treeck 
aora tkan M f t above tka n t n table aad 
c o n n t e i tb abost 7 f t of overberdea. 
Excavation aas parfersed vi tk a aecbaaical 
shovel tkat reeoved layers 1-2 i a . tkick aed 
5 f t s ide as* l a f t * seootk sazfac* . thea 
aasta aas eacovend , ck* excavatios coatlaaed 
a i tk a kycraalic c laa s h e l l okick reeoved 
« - l 2 l a . of s o i l par SCOOP froa a 2«* f t 
acoa. t i t k t k l s eas ipeeat . aa acaa 10 f t 
aide ( t i e kalf tk* vidth of tk* tresck) aad 
25 f t loaf aas excavated to tka bottoa of tk* 
traack {17 f t balos tka s s r f a c a ) . Tk* 
excavated aasta i s c l s e e d a Mod* a bos. 
laakar, s taa l bars, s t a c l p ip* , ataal rods, 
• l a c t c i c a l coeds, lop*, t e r p a e l i a s , 
polyetkyleae toss, both p l a s t i c aad cotton 
c lotk skoa c o r n s , rsbboc overshoes, rsbber 
g loves , cardboard boxes, pa par a, aad s t a a l 
p l sacbets . Best of tk* sasta »»s 
except losa l ly s a i l preserved. Oaeacapsalated 
cardboard boxaa shoved tka oaly v i s i b l e 
aaidaaca sf decay, bat vera s t i l l 
-ecogaixahle. Cardboard aad papar protactad 
reside p l a s t i c baa* aas in e sca l laa t 
coadi t ioa . I l l of tk* casts aas »at , 
lacladlag tkat ia aasaalad p l a s t i c bags. Tba 
s loa dacoaaositioa of tko aasta Bar ba da* to 
oxygen or nitrogen deficiency i s tka s o i l . 
savaaeah t iaar p las t s o i l s ara gataral ly 
de f i e i ea t ia nitrogen. Before tka tos t i t 
•as tkoagkt tkat tka aasta aad s o i l roeld ba 
f a i r l f s « l l saparatad bacsasa data froa d r i l l 
kolas aad s o i l coras c o l l *ctod fres treeeaea 
bofor* tba excavation skoiad layers of aasta 
aad layers of s o i l , Tfce excevatioa revealed 
tkat tkasa larars sra so distorted tkat c laaa 
s o i l la tka aaat* xoee la the traack ootid ba 
very d i f f i c s l t t o separata i s tke f i e l d aitk 
aackaaical egalpaeet . (lath) (HER) 

IHOHXTIO*; USTES, SOLID; PttSTICS; Tt t lCRS; 
DISPOSM. SITE; DtctaDtTIOl; fTkUlTIOf; RETRODS; 
HELD STUDIES 

<100> 
•srtoa , J.*., aad E.L. t l l k i t e . Savannah »t»ar 
Laboratory, Ukea, s c . 

tat i ss ted Erosion l a ta at tka Savannah Elver 
Plant »tn a tr ia l around. (3) 

DP-1*«; ID pp. (1470, April) 

Tk* rat* ef s o i l erosion at tke xavaanefc 
l i f e r Piatt kas been calculated by Mass of 
tk* a a l v e t s s l s o i l l o s s egaatloa. factor* ia 
tb* af iat ioa are r a l a f a l l , s o i l e r o d l b i l l t y , 
topographic, cover aad ajnegesant, aad 
aasportlag practice*. Tk* eaaatloa a s s 
applied to tear di f ferent vegetation types 
l i k e l y t o oceir la tke area - areas a««dov, 
aataral eicceanioaal oak-hickory aoodlaad. 

aad cu l t iva ted farslasd (cotton aad cora l . 
Predicted arosloo rate* raaged froa 0.0007 
ca/yr far s t a b l e aoodlaad t o 0.30 ca /yr for 
faralaad plasted i s coca. To expos* wast* 
baried foar f a s t deep, these r a i s e s tagaire 
arosioa dsratioa eea iva leat t o 170,000 aad 
320 rears , r e s p e c t i v e l y , eater Present 
coad i t ioas . Tkis aetkod I s f e l t to be sore 
s a l tabic for loaa-tera predict lea tkaa 
aeasared r a t e s . (Lin 

Srosios V a t * 

EtOSIOl; SOUS; UBS 0SR; MECtPItlTtaB. 
a m o m i o e i c t L ; Baaorr; TOpaeitpiT; BVBIIX: 
KEDICtlOlS; EQBkTIOaS; tREotRXChl STBBIES 

<W1> 
Iraazo, E . , aad T.f. Biaaarro. s sc lear Saeray 
sxoap. Bedrid, Spain. 

Disposal of Lov- aad Inter pediate-Lofel Sol id 
Radioactive t a s t e s . (3) 

STI/MB/15*; Disposal of ladioactiaa t a s t e s in to 
tke Ground, Proceedings of a Sysposiaa, f iaaaa , 
kas tr ia . Bay 24-Jaae 2 , 19*7. ta tereat toaal 
ktoaic Eaeray kaeacy. f icaaa, l a s t r i a , (pp. 
01-7B). C6C pp. (StI /P0B/1K|.(1*C7. Jaaa) 

Ia * ie* of tke fatare iaportaaca of 
radioactive vas t* disposal asd s e r i a l <s tk* 
aroaad, s tad ias kate bean aadertakaa to f ind 
sa i tab l e s i t e s for t b i s parpose i s Spain. 
Tke paper describes tke geographical, 
geo log ica l , kydrological , petrograpkical, aad 
s e i s a o l o f i c a l coasidaratioas which led to tke 
choice of sose old e iaef la tke soath of 
Spain as s t o r e s * s i t a s for l o a - and 
i a t e r a e d i a t e - l e r e l s o l i d n a t e s . Tke 
a v a i l a b i l i t y of tkesa s i t e s s i l l easare that 
eaoagb space i s avai lable to aeet tke 
regaireaeats of tk* Spaaisk aecleer eaerev 
proaraa for a aery considerable t i a e . (»«th) 

tlSTE DISPOSkL; CtOJID B1TO; SelSMLOST; SITE 
SBLECTIOl; SEOLOCT; RyDIOLOST; SE05»IfBT; 
ST0HCE. SEOL06ZC; tkSTES, L0I-LETEL; tlSTCS, 
ItTEIBEDIlTE-lCTEL: FIELD ST0DIE-

<102> 
Isaaesoa, I . E . , aad D.J. Brova, tockvel l 
l a t e r s a t l o s s 1, e t o e i c s I s teraat ioaa l Divlaloa, 
t ickland, • » . 

EBviroaeeatal i s se s saeat (e lated to Rat ford 
•adioact iv* t a s t e a t r i a l . (31 

BR0-SI-3t; C0tr-70031«; t a s t e Raaaaaaeat and 
foal Cycle* M«, 1 .5 . Post (Ed.) , Proceediega of 
a Syapoaloa, Ttcsoa, *l, Rarck S-9, 1978, (39 
pp.) (tR0-Ss'3t , CORr>7«03H).(1»7«, febraary) 

kboat 190,000 c t a of so l id aaatas 
coataalaatad altk t»o a i l l l o a car i e s of 
radioactive f i s s i o n protects aad traasaraaiaa 
Isotopes bate bean barlad at Raafotd s ince 
tke project s tar ted i a 1913. Baritl 
pract ices aad s i t e character i s t i c* tkat are 
lapertaat to i s o l a t l a g radioactive t a s t e s 
froa tke biosphere are saaaaritaa i« t k i s 
a r t i c l e , a l so discassed are eco log ica l 
aspects sad food teb re la t ioasb ips at 
Raaford, The roatlae aoaitoriaa prograa for 
detect lag a lgrat lot of radioactive a s t e r l a l s 
s t bar i s l ground* i t Ha l t ed to abovegroaad 
atrval l laaca. Criteria c a l l for radiatioa 

J 
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DISPOSIL SITE 

<I92> COIT. 
l e v e l s to be l e s s tkae oee al l 11 ra* per kaer, 
aad ao detectable eerfac* coe tea iaa t loa . I l l 
bar la l ereeads »ra eeraeyed at laaat 
ses iaeaaal ly aid correct ive aetioa la takaa 
ekes c r i t e r i a »c« exceeded. Berial eroeai 
sroklees lac l ede : 1) backf i l l c « t - i « 4a* 
to s* ter lore t ioa of eoodea bona eaed for 
4efeact i a d a s t r i s l eee lpaeat; 21 "la* aroataa 
aad redaction of ereead ceaac: 11 berroaita 
a a i a e l s ; aad a| deep-rooted pleats aklck 
arlae radioact iv i ty to tka serface . 
Isaessaeat* t o data ladl'tete tkat t ir i . i 1 
pract ices keve e f f e c t i v e l y prevented 
eaviroeaeatel coataaiaat loa , ead tkat tfce 
poteat ia l d taso le t i ea ead trascpect of 
radioaaclldes froe beried e e s t e s by r e i a f a l l 
or aaoaaalt at Beaford becoses vaaiekia^Iy 
s a a l l . C»»'l 

Toa Eickaaoa Capacity: Trasaaiss lv i tT: Bydreellc 
Telocity 

EOBIIL; BISTES. SOLID; S I S T E S , m a s a a i i i c : 
•LBTOBIOS: I I U I I I I ; TBOBISB; rissiOB PBODOCTS-. 
s m S B I B E I L U S C E : i i s i o r a c t i s e BICBITIOB; 
ttECIPITITIOt, BETEOSOttelClt; SETE0B0LOCT; 
'.EOIO«T: EC0L06T; MOD CBIIES; SOBITOtTBC; 
ITDB10LICS; lOUIFZIS: FIOOOIBC; EIETBOSIIES; 
FUSTS; IOOTS; F l t e s ; 1HOS; EB0SI0E; 
STIBlLtllTIOB, VECRkTITE; SMBILIXkTIOB, 
FBTSIC1L: tS t tOt lK 1EIB1LS; CSOBBD ilTSF: 
SOILS; BOISTBBE; 5BISSS3; STtOBTHIS; CESISB; 
inTiEVtiB: it«E eirra COBPOBSSS; SOBPTIOB; 
DISPOS1L SITE; FIELD STJDIES 

<193> 
Jacobs, D.G., ao4 B. Da Legesa, Oak tidoe 
• • t toaa l Laboratory, Oak (149a, TV. 

Coeseats oa Xaate Disposal t e tee earth at tka 
Cak Eidee la t loaa l Laboratory. (II 

Stoaad Disposal of Bedioective Bastes, I . J . 
t se fees ( M . ) , Preceedlaas of a Coafereace, 
Berkeley, CI, l a t e s t 25-27, W5«. Balversity of 
Ce l i fora l s , Berkeley, CI, (p. 69 | , 1«8 pp. (1««1. 
Jelyl 

Disposal of la teraedlata- leve l aastas la pita 
kas caisa4 qees t ine* a s to tke 4 a s i r a b i l l t y 
of arossd disposal a ad tka c r i t s r l a for »««t» 
s s i t a k i l i t y . Tkree p i t s lave saapa akick 
coataia aost ly ratkaalsa at OHL. Tka casiaa 
•kick coapclsas B5* of tka radaaste, kas as 
a f f i a t t y for tka i l l l t a of taa Coaaaeaaa 
Skala. Boeever, tfcara Is a osest loa as t o 
tha af faet of tka klak sodiaa eoataat la tka 
radsastas as tka skaar res istance of tka 
c l a y s . Taa disposal p i t s ara aaaa aad seaa 
of tka radioact iv i ty becoses alrbora*. ta 
s p i t s of tka above dafacts so aaaccaptabla 
baxard kas beea craatad. por tka fatara 
exckaioe-edsorptlo* traataaat s i l l eoatiaaa 
to ba aacassary. Traataaat of k iak- leve l 
aastas say 1 • crass* tka aioaat of 
l s t e r s e d i s t e - l e v e l easte ao stadias ara asdar 
•ay to ass lea-cos*, aataral exckaaaere. Oaa 
saaaaatloa l a t o as* a^pkalt-liaad treeckes 
c o s t s i a i a f aataral local excaaiaer. Tea pi ts 
»111 kave to ba covered ta preveet veeetatloa 
fro* areolae, i s ta*a. (»B») 

IPJOtPTIOB; CUT*; C O r i l N I R ; DIsroUL l i f t ; 
IleOBILItlTIOl; 101 EXCEISOE; BaOIOBOCLiri 
EHBaTXOB; SMLES; BaS.l DISKS*!; tlSTI 
TBMTSHT; SISTBS, IfTnitDIITf-lfTEI.; IlSTtS, 
tlOOTD; riTf; CESIW; XUITf; » R N S t ; lETIEf* 

<>» a> 
Jokaaoa, L-J. , aad 1 .3 . Laais v Las klaaoa 
S c i o a t i f i c La-ccatory, Lo« l l aaoa . SB. 

•aclaar Sasta Baaaaaaaat Tackaoloqy 9*ralopa*at 
Pro«raa. Jaaaary-Dacaabar PITT. (2) 

U-7S01-PI; 2< pa. (1«T«. Oetoksrl 

* prallaiaary aaalaat iaa (CT 1*T«| of tka 
Iraa c TIB sasta barial s i t s a t taa alaaos 
S c i a a t i f l c Laboratory fUSI ! iadlcstad tkat 
•aaatatloa aptaka aas priaary caatribatcc to 
loaa-tara radioaacl id* ralaase. I coapatvr 
s l s a l a t i o a aodal. eiQTIlf. aaad ta aaalaat* 
tkat ralaasa, aaa apdatat aad docaaaatad t c 
CT 19TT. Soa* f l a l d data aaca ca l lac tad . Is 
assasssaat of DOE baria l asd staras* 
oparatiaas at ac t !** s o l i d aast* disposal 
s i t a s u f l a c t a d faaorably oa LISL pragraaa 
aad Lad l e t tad taa aaad far oxtaaatiaa 
soai tor ia? i f radiosacl ida alvrat ioa l a t s ba 
« « a a t i f i * 4 . k sa]or aao loa lca l aappiaf 
pro^raa s a s ba*aa foe disaaaal s i t a s a t LISL: 
•ork aas baaaa to dafiaa sarfac* 
eoataalaatiaa *la f ia ld sarrays altk a 
portabla aaaaa datactar , s e l l aad ta**tat ioa 
saapl iaa , aaa l y s i s for aarioas radioaacl ldas , 
aad oaopfcysicsl a f f o r t s to daflaa p i t 
boaadarias. Tka aas tars pactioa of traa B 
aaa foaad to k*«* aidaspraad aarfaca 
cas tas iaat ioa (tk* aastara portiaa i s paaad 
aad asad for aaklcla storaoaf; aaiiaaa aalaas 
i s tk la portioa aara <2S0 pc l /g j ros s alpka. 
} » pCi/9 aross b*ta, 34 eCi/a B 1, aad 130 
pCi/9 Cs 13T. Disposal Iraa C, a l so s i l k 
aidaspraad aarfaca coataa iaat ioa , kad 
coBcsatratioas of 229-11,000 pCi/9 araas 
alpka, 32-69,000 pCi/a aross bata, aad 
§-•1.000 pCi/9 Cs 13T. pral i s iaary r a s a l t s 
of a o i l ao i s t sra f lax s tadias skos tkat f lax 
baloa 5 a i s afeoat 1 c a / y r . Cor* Mapliag 
baaaatk Baata Pit 3, Iraa G daaoastratad tkat 
tkara i s l i t t l * or ao a i f r a t i o s of 
radioaaclidas by vroaadaatar aoaaaaat at 
LISL. laatraMBtatloa tachaifaa* aara 
daaalopad for aaassraaaat of loa 
coacaatrat iaas of aarioas radioaacl idas la 
s a i l s aad p laats . I ssraay of barial 
practices! raaffiraad tka aa l s caasa of 
sasat iafactory coataiaaaat t« ba aatar 
accsaalat loa la traacaas at baaid s i taa . 
Prototypas of f i a l d pkossick datactor aara 
4aa*lopad. k saraay of ta aad ka aaaaaraaaat 
tsckaiqaas at tka pCi/o laaal saoaad 
datactor / s a l t icaanaal aaalysar sys tas s to 
of fer tka bast ava i lab le detec t ion . (LIU) 

Total loa Coeceatratioa 

I 3s Cs 137 

n i B T S ; 0PTME; IIDI0B0CLIM BISIITI0B; SOtFlCE 
C0BTM1MTI0B; CtOOBD B I T t t ; BOSITOIIir,; BOIIIL; 
SEOL0CT; ITM0L0ST; S*BPLIB»; COttS; 
l a S T I B t r i T S ; CEOPBTStCIL SCBVETS: BISTf 
UBiaCBEBT; SOILS; FIELD S TO DIES 

<10S> 
Joees , 1.U, lockael l t s t e r a a t i o a a l , tockaell 
(aaford oaarat loas , t i ck la ad, » l . 

Sadlsaat Bolster* l e l a t l o e e : Lyslseter project 
H76-1»TT la t er Tear. ;2J 

(I0-ST-1S; «1 pp. (197B, jaaat 

Tke atady'a object i re sas to ckarscter l ss 
e o l s t s r e soreaeat above tke aster table as 
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<m> 

pert • ( tW losg- ters aaceaweent of lo*- lev» i 
n t m »t ••aford. Tvo large t r u v w t *er» 
i a s t a l l c d i s l»7f rauciif } * »» dlese»er 
Bad IT • deep, lotk **Ce egelpped eitk 
iastraseBts ( l -S- iaek nevtroe Bolster* 
probes) for evaluating possible v e r t i c a l 
soveeeet of sediaent eolscac*. Car ly s iae ter 
VBS l e f t open e k l l e tk* otker vas see led 9(7 
at aboet f» s 4«*tk. Serin* tke « ' * - « • " 
n u t year, tk» sediment a t « content vas 
eeesered »i t s ee s - Tit* aedstsre content of 
tke spper 12 a of tk* l v s i s * t » r s w s 
veaeatfera aad cbaneed (to* aostb t o aoatk 
tkroegkoet tke year. Tkese ckaages i s 
s o i s t e r e coat eat eere i a response t o Boat*!? 
f l ee tea t ioa* ia v ir fac* prec ip i tat ion end 
volar radiat ion. » l s c t ea t i**s of greater 
thee 2 t o 1» eer* recorded io f t* top 1 to 2 
a, ek i l * ckanees oa tke order o: i f i t l a s s 
m < recorded belov t k i s dap**.. Tie 
noaeaiforsity aid trans i t cry c e » « - of tk» 
no i s t sre distrifcation above 12 s aed* 
^•ae t l ta t lve analysis of aoLs'.are f l a t 
d i f f l c s l t . S s e l l lace**** IB s o t s t s r e 
contest eere a l so d i f f i c s l t to detect dse to 
precis ion l i a i t a t i o a * and s p a t i a l r v s o l i t i o s 
of t i e aeetros so i s t sre probe, so 
s ign i f i cant cnaagos LB eois tare content ee te 
recorded b*lo« tk-» 12 a deptk tkroegkoet tk» 
pear. Tke over -e l l l£?s id dovavar* eo i s t ere 
f loe aa* e s t iaa ted to b* er. tk* order of 
a i l l i e e t * r s / y « e r . (sari 

kpp*sdlc*s coateia a d i scsss ion of s o i s t e r e f lov 
theory, neatroa probe cal ibrat ion anl precis ion 
l a t a , tk* sediaent ckaract e r i s t i c carve, end 
sedieent s o i s t s r e date tables . 

foist m coatee t 

seoranTS; soiSTOJf; iTSisrrr 'S: »is-r:s. 
10«-IE»EL; STTt «T»y>»T:0»; f*EL3 SflHTK; 
p»ecipiT»Tlog, serEoioio^rcit; ss»sc»s: 
t t S t t U J I l t ; IISTS05MTS; «TO»r.!C;-, eO!i»TIO*5; 
fIK.3 ST1DILS 

<10«> 
rasfsans, » . f . , C",. t«".l«, a t c . l . sassail, 
T.S. rB*icoaa«atal Ptotacttoa »<j«aci. " : : i t » of 
t«4Utloa Profcaas^ Las Vofas, ar, 

af fec t s of OraaisB l ia in f a»d Ri l l iaq on srosn'l 
l a t e t Vo tka Siakt* (i iaatal fclt. l ea w n l c o . 
«n 
<;roa»1 later la {̂ ) :29«-J0«. (i»"*«j 

1 eater qee l i er earvef eaa coa^acted bf tit* 
U.S. epa i s 19TS ia the Urants Sioeral Se t t , 
M, at tke reqaest of tae l u e Xeiico 
eaeiroBBeatai reproveeeat Jlgeacr. <zcova4 
• a t e c , a l l a e l a l and be4to<*, I* the «ai» 
aoarce of eater la tke area. Principal 
*f s i f a t s are tke aaconaollaateJ n i l ' f i l l 
aloaa tke l l o San to— « B 4 I l o Paerco 
' • H e p s , aso tk* Saa tdre* Llaeatoa* aao 
•estaater Caayoa leaker of tke (orrieoa 
Poraatioa. S i t e s io f*s t l«»ted aere tke 
91ae>ater-MIaB-«raats area (laacoo** coapaaf 
a i l l ) , tke Baited •aclear-Hoeeatate Partaers 
• i l l , lakroeia lake (Kerr-dcCee a l l ! mi 
Salted faelear t e l l u g e p i l e ) , Ckarekroek 
(OBlted faelear ««4 Ketr-kceee ataasl , and 
Jackpile'Paaaata (asscoada Coapanj a iae ) . of 
' l f(o«Bd aatar staplea c o l l e c t e d , only OBO 
shoeed • la 22t concentratioa i b o n S fCIA 
(IPi drinklBO aater ataaderd). Tkis »a« i s 
aa area doen-aradlent froa tke r»rr-«c«ee 
U i l l a o s ponds at lakrosia U k e . Tke forser 
o ,$ . Pifellc kealtk serv ice i v ide of J p f l / l 

• as *ice-#ie* at 5 otker s i t e s , locat iona are 
a l l Bonitori&o v e i l s in re s t r i c t ed arees or 
i r r loa t ioe or stock v e i l * . Paitaa 
coBCeBtretiams i s aes lc tpa l *at>r sepo l i e s 
raaoed fros 3.12-Q.it p a / I . for t a t s s t a i r 
jross-alpae deteratoat ioes did l o t apoeer t o 
kaae aap corre lat ion »i tk l a 224 cooteat . 
Tke reasoc for tke observed poor correlat ion 
ketaeee tke sea of i sotopic 1 o e c e a t r a t i o a s 
and t o t a l G i s not taoes. Sisce V, 7k, ea4 
?o 2*0 l e v e l s f lectaate aroesd beckeroeBd 
l e v e l s , rowtioe aoai tor iaf of potable eater 
sappl ies e i s k t best be restricted to 
aoaitoriaa for la 224. kpacoxiaetelp 
2C0O-J0O3 Ci of rad ioac t iv i ty kav* bees 
released to tke sefcserfece op vaste disposal 
operations at tke inacoada coapaav and 
rerr-*cCe« a i s e s . i s addieioa to tke seek 
•Jcent*: a c t i v i t y of tke s o l i d f n c t i o n 
tltkoaok at present t k i s ac t iv i ty i s 
apparently confined to res tr ic ted arees , t i e 
k a l f - l i v e s of tke e l e e e a t s iavolved {Tk 2}3 , 
*a 22S and 31 and l i a i t e d eeonydrola^ic 
kaoeledee aake detai led aroasd aster 
aoci toria? data of c r i t i c a l iaportaace. (LVS| 

aaste Volee* 

1 ; Tk 210; ?o 210: »a 22S 

a o n i a I l T t l ; TtklTIS; I t l I I S : I I I I I IS; 
• k l l l s S S ; 01»S; 0 « PJOCtSSlk';: kJIIfMS; 
STII9113S, F'^IEIL; 113:^!!; *EL(.S: notfnilt-.-. 
•1ST! 2IJ»3Sli; »»3Ti>»rTlV ITT; PIS13 rlBSIfe 

<UT> 
r« i leker , a. J . , ft York s t a t e veparteaat of 
Ssvirosaeatal ' o s s e i v a t i o a , l lbeay , »I. 

vater Prot less a t the » s t Valley Baritl S i t e . 
12) 

e5v|>-710M2; Baaajeaeat of tov-t*v*l tadioact ive 
*aste . s.B. Carter, » .» . ( o o k i s s i . asd 1. tabs 
t ! d s . ) . Proceedings of a Syaposiaa, I t lanta , 

1«, n*f 23-27, 1917. Perjaaon Press , >«> Tor , 
I t , CI. 9, |pp. 8n3-M!) , 121* pp. 
JCO»P-7"*0?12) . (l"»"»l 

fken a pec a i t to b«ry vastes at Best v a l l e y , 
fee Tort eas f i r s t i«seed to faclear ree l 
Services (S»S) ia 1*.J, tke probleas of 
pOBdino of prec ip i tat ion i s treackes and of 
•roxioa on tbe s teep s lopes to tbe nortk vnd 
eas t of tke barial iroaad vere recognized. 
fa ter rose pers i s tent ly ia J coapleted 
treadies in tke north ksr i e l area, so tke 
persi t vas revised ia 1969 t o be sore 
e x p l i c i t on koa tke treeckes sbosld be 
cosstracted t o s i n i s i z e tbe entraaca it vater 
into cosplated trenckes. Probably tke s ingle 
»o»t iaportaat factor t e s t led to vater 
i n f i l t r a t i o n and s o i l s e t t l i n g vas tke 
s i s i s e a s o i l cover of 1.2 a regal red i s the 
or ig iaal pers i t . la ter kas sot r i s e s i s tke 
7 trenckes is tke soatk barial area, vbick 
vere coapleted in Accords ace eltk tke revised 
p e r s i t . l a t e r coat iased to r i s e i s tke * 
trenches in tke north berlal area and i s 
ear ly 1973 vater froa 2 of tbesa treaekes 
begaa to seep oat throegfc tk* cover, 
foa i tor i sg of sarface s t r e s e s kas indicated 
so large - sca le a iorat ioa of radioisotopes 
(aalnly I 3) avay froa tke M t i i l s i t e . 
Itovever, estranaoss sosrees e f I 3 sad* i t 
iaposs lble to detect s a a l l asoants of 
seepage. Soi l aaaplaa takes In 1973 aesr tke 
trescbes coafiraed tkat there vas ao 
large-sca le aedergroaad • igra t ion . Tke 
borings did i s d i e s t * tke e i i s te i t c* of perched 
groendvater aear tk* prOkies trenches i s tbe 
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sisposki. SITE 

<tV> COBT. 
a o r t a b a r i a i area t h a t c o e l d r a s a l t i n 
h o r i z o n t a l a i g r a t i o a o f e a t e r i a o r o a t o f 
t m c M i . Tke B3JS i s a o a s a t i s ? a d e t a i l e d 
h T d r o g e o l o g i c e l at-"'? o f t h e c a r t e l a t * a . 
k p p c o a i a e t e ' y « I 1 0 t t » « ) L o f l e a c h a t e s e * 
peaped f r o a * o f t k e ar t k a r c * t r e a c k s s in 
1*T%-Tt. t n i M a t t k e BIS l o w - l e v e l « « s t » 
t r e a t s e a t p l a n t , aad r e l e a s e d t u Cat - t eraeeas 
Creek, The e a s t s i g n i f i c a n t c e l e e s e v a s 5e«0 
Ci o f • 3 . The c a l c a l a t e d p o p a l a t i o a d o s e 
cOBBi teeBt f c o o t h i s c e l e e s e v « s a . 1 
p e r s a e - r e a ; s s x i a e a i a d i v i d e a l d o s e f roa 9 2 
v e s 0 . 0 1 a n a e s s a a i a g a aatax i a t a k e o f 2 . 2 
LSdzy. D o s e s o f t h e s e s a e k i t a d a s c a t U a e t 
be c o n s i d e r e d a h e a l t h h a z a r d , n e v e r t h e l e s s . 
tt .* r o e t i j e peaping o f v a t a r f c o a c o a p l e t e d 
t r e a c b e s i s a o t c o a s i d e r e d t o b« a 
s a t i s f a c t o r y eathod f o e o a e r e t i a g a l e v - l e v e l 
r a d i o a c t i v e w a s t e b e r i a l a i t * , The 
e x p e r i e n c e a t t k e s e e t k b e r i e l e r e e i n d i c a t e s 
t h a t f t i s p o s s i b l e t o o p e r a t e aad B a i a t a i a 
t h e s i t * s o t h a t t h e r e i s BO s i g n i f i c a n t 
e a d e r g r o o a d B i g r a t i e a , e a r eay s e e p a g e o a t of 
t h e t r e n c h c a p s . B o s e v e r , t h e c o s t o f 
p e r p e t e a l c a c a o f t k e s i t a cannot b e 
a s c e r t a i n e d a i t fc c e r t a i n t y bacmase i t i s a o t 
kaova hov r a p i d l y t r e n c h e s i n t h e s o a t k * r e a 
a i l l s e t t l e o a c e a a t a r a l c o a p a c t i o n s t a r t s t o 
o c c s r . P r e - c o a p a c t i o n o f a a s t a s a a d tka s s e 
of r e c t i e g e l a r c o n t a i n e r s a i l l e i a i a i z e 
I o n e - t e r n s e t t l e a a a t aad r e d e c e taa land a r e a 
asa-t . l a t k e aor tk b a r i a i a r e a a d d i t i o n a l 
t r e a c h c o a a r i s a a e d e d . There i s a l s o a s e e d 
t o r e d e c e e r o s i c a OR t k e aortk s l o p e s . 
( l a t h i (La*) 

STSPqShL SITE; I 1 1 I U , SRULCB; BISTES, SOUS; 
BnSTES, VOB-LCTtl: TBtBCBlS: PlECIPIThTTOB, 
••rriOIOLOCIClL; E20SI3B; IBnLTt lTIOB; CkPPIBS; 
ic irrotnc: SBSIOBBCLIDE RIGMTIOB; s o n 
TB1ISPQIT: TPITIUB: PE1CBE9 BhTE»; L»CH»TES: 
• » s r » T P E I T S E B T : O I S C S » » C E ; E P P L I E B T S . L i y i i s : 
s a » r i c » a i t t s s ; S T I E M S ; C I E W S ; DOSE 
c a i l l T S E B T S ; BIDI»TT3J DOSE; BETU03S; 
PECOSBEBDhTIOBS; POSPS; SEEPKE; flELD STUDIES 

<10«> 
( t U i r , B . L . , aad C.P. G r o v e s , tdako S t a t e 
T a i v e r s i t y , P o c e t e l t o , t o . 

T h e o r e t i c a l P r o b l e a s i a D e f i n i n g D i s p e r s a l i a 
S s s l l fteasals O c c s p y i n g t k e S e b s a r f a c e D i s p o s a l 
a r e a , Idaho l a t i o a a l E n g i n e e r i n g Laboratory S i t e 
( D i s p e r s a l aad D e n s i t y o f S a a l l d a a a a l s on t k a 
P a d i o a c t i v e B a s t e Banegeaes t C o a p l e r I d a h o 
( B t i o a a l E a g l a e e r i a g l a b o r a t o r y s i t e ) . (») 

IDO-1208S: Idako ( a t i o a a l S n g i n e e r l n g Laboratory 
Eco logy P r o e r a a s , 0 . 9 . ffarkkaa and a . J . I r t k a r 
( E d s . ) , P r o c e e d i n g s of a S fa p o s i e s , Jackson Lake 
Lodge , BT, S e p t e a b e c 1 0 - 1 2 , 1974 , (pp. 32-33) 72 
p p . ( IDO-124B8); IDO-12087; a c o l o g l c a l S t a d i a s 
OB tka Idaho l a t i o a a l E n g i n e e r i n g Laboratory 
S i t e 1»7# p r o g r e s s l e p o r t , O.D. l a r k k a a ( f d . l , 
( p p . 6 7 - 7 3 ) 371 p p . ( I D O - 1 2 0 s 7 | . ( 1 » 7 i , Decaaber; 
1«7» , » p r i l ) 

t a a a a r a t l o a o f d i s p e r s a l i s of i a p o r t a a c e a t 
tka s a b a a r f a c e O i a p o s a l kraa (SDH d a e t o t k e 
p o t e n t i a l f o r s a a l l a a e e a l s t o s e r a a a s a 
f a c t o r f o r a o T e s e n t o f r a d i o a c t l y e a s t e r i a l s . 
B l s p e r s l a g i n d i r i d a a l a s a y l e a r e p r i a a 
h a b i t a t aad e n t e r a d i s p e r s a l s i n k vfcere 
abort t e r a s a r a i a a l i s p o s s i b l e , i f tke S0» 
l a a d i s p e r s a l s i n k , i t s k o a l d be p o s s i b l e t o 
d o c s s e a t (1) l a r g e s p r i a g aad f a l l e a t e k e s on 
i t s p a r i s a t a r , (2) l a a a r d a o r e a e n t d a r i n g 
« l » t e r , and (3) a a a s s i n l o s s o f c o l o a i x e r s 

d a r i a g t h e s l a t e r . I f tke SSI i s p r i s e 
k a b i t a t , o e t e a r d saaaS4Bt t o aad bay aad t k a 
p a r i e e t a r i a f a l l aad s p r i n g a o a l i be 
e i p a c t a d . : t i s p o s t a l a t e * t k a t t k e SD» i s a 
s i n k daa t a c o a t i a a i l d i s t a r b a a c * o f t k e a r e a 
d a s l a g r a d i o ^ c t i v a aas*.a i a t a r s a a t aad t k e 
a a t a r e o f t k a a e a a t a t i a a (a s o s a i c o f 
p r e d o s i s a a t l y c r a s t e * s h e e t g r a s s , ISPOPTIOP 
C I S T l T i n , aad l a s s i e s t k i a t l e . S1LS3I.1 I I L I , 
s e p a r a t e d by h e a v i l y t r e a e l a d c o e d s ) , l a 
o r d e r t a e s t x a a t e t k a a a a b a r i f e a i a a l s a n i c h 
nova o f f o f t k a S 9 k , a a a s s i a e B a c k i n g * : { 
t r a p p i n g e f f o r t h a s b a a s i n i t i a t e d . 
l e t c h - I l l , L o a g a o r t k . a a d p i t f a l l t r a p s a r e 
t e i n g e a p l o y e d : t h e s e x y s t e a s a i l l be raa 
c o B t i a a a a s l y f roa f a l l tkroagk s p r i n g i a 
a r e a s a d j e c e a t t a d i s t a c k e d aad BBdi s tarbed 
p o r t i o n s o f t k e S S I . k a o i s t s c e e i e i s s i o a 
p r o j e c t i a s o l a i a g d i s t c i b a t i o a o f a p t o 1 a 
o f e a r t h on s e v e r a l a r e a s i a s i d e t k e SDt 
s k o a l d a l i o s d i f f e r e a t i e t i o a b e t a a a a f o r c e d 
aad a a t a r a l d i s p e r s a l o f t h e a o s t c o s s o a 
c o d a a t s c a p t s r e d o a t h e SDt . ( l a t h ) C.n"H) 

! U S U L S ; DISPOSkI SITE; SknOiaCLlBE B I O k T I D I ; 
TBSOIETIClt STVDIES; PIELS STUDIES: POPVlsTIOBS: 
PLMTS; GStSSES; B » t ! 0 » I S C I I I U L S ; CC01OCT; 
tCOiOCICil. STUDIES 

< 1 0 » 
• a l l y , T . E . , 
k l b a g a a r g a a . 

U . S . e c o l o g i c a l Sac»«T. 

E v a l e a t i o n o f s o a i t o r i a g o f S o l i d - B a s t e B a r i a i 
S i t e s a t Los H a a s s , Baa B a x i c o . (2) 

ISHS Open P i l > 
J a a a a r y ) 

• • p o r t 7 S - S 0 S : « I pp. ( 1 « 7 5 . 

toa— l e v e l e a s t e s have b e e n b s r i e d a t Los 
k i a a o s S c i e n t i f i c Laboratory s i n c e i g a l . 
There kave been * a a ] o r s i t e s , s o e e 
c o a t a i a i n g o s l y o a e s p e c i f i c type o f v a s t e . 
O a f o r t a s a t e l y , i n a d e g a a t a r e c o r d s aake e x a c t 
d e s c r i p t i o n snd c o a t e n t s of s o a e o f t k a p i t s 
i a p o s s i b l e , l a a o s t of t k e a r e a s , a o n i t o r i n ? 
• a s not done and s k o a l d be began , a i t b t e s t 
h o l e s , s o i l aad v a t e r a a a l y s i s , a s a e l l a s a 
r a e c k of t k e f l o r a and faana i a and a r o e a l 
I k e d i s p o s a l s i t e s . (JS) 

T h i s r e p o r t d e s c r i b e s tke b a r i a i s i t e s a t Los 
l l a e o s S c i e n t i f i c L a b o r a t o r y v i t k r e s p e c t t o 
l o c a t i o n o f p i t s , t y p e of e a s t e , p i t d e s i g n , aad 
e o a i t o r i n g p r o g r a a s , i f a n y . (OlI/JS) 

cs W; Pa 23«; sr «0 

kLPHk PklTICLES; • O O i m s : B D I I » L : aOBEBOLES: 
BET» PkBTICLES; COBTklBBEBT; COBTkBIBlTIDB: 
DISPOSkL SITE; DOSE BITE; 0 H I 1 » « E ; DtrLLH'".; 
EBTI10BBEBT: EKhfhTIOB; TIILD ST03ZES; 
PUCTOBES; t l O U T t O a , CUB h; CESI3B; GE0LOSIC 
DEPOSITS; CEO LOO IC STPlTk; ^roiO-*.T; SPOBBD 
»»TE1; BTD10L0CT: IISPECTIOB; IB«»Dt»TI0»; 
JOIBTS; LEkKle*; BtlBTEBtBCE; BOHITOtlSG; 
r»»I«TIO» SOOtCES; POLUTICB, «»TI»; POLLOTIO*, 
SOIL; PEICBED »»TE«; OfEEIOIDEI; »DtO»CTIVE 
BIIEI1LS; EkDIOBOCLIDk BISPtTIOB; SITE 
SVBTEILUBCr; TtEWCIES; BELLS; B1STES, LIPOID; 
BkSTES, LOB-LETEL; »»STtJ , BOIt»0t9>CTIfE; 
BtSTES, tIDIOaCTlVE; BkSTES, SOLID; BkSTE 
DISPOSkL 

<110> 
K e a d a l l , E . B , , J . O . B c K i a a e y , and S. Behaann, r« 
and e I d a h o , l a c , Idaho r a i l s , ID; t»D»-Idaho 
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<1tO> CO»T. 
c p e r a t i o a e o f f i c e . Idaho P a l i s . I B . 

O p e r a t i e a e l aad E n g i n e e r i n g Oevelapeea t s i a t h e 
a a a a g e e e a t o f L e w - l e v e l t a d i o a c t i v e B a s t e a t t h e 
K i k > ( a t i o a a l E a g i a e e r i a g L a b o r a t o r y . 12! 

COT-TT0S12: S s a a g e e e e t a t L a s - L e v e l S a d i o a c t i v * 
B a s t e , s . » . C a r t e r . » . » . B o g k i s s i , aad "). latin 
( E d s . ) , P r o c a e d i a g z o f a S y e p o s i e e , a t l a a t e . 
CI , Bay 2 3 - 2 7 . 1*77 . P e r g a e o i P r e s s . Bee T o r t . 
• Y , Ch. 5 . (pa. 6 * V ? 1 C | . 1 2 » pp. (1»79» 

Tke B a d i o a c t i v e B a s t e B e a a q e e e a t C o s » l e x 
( f a s c i o f t a a Idaho ( a t i o a a l E a g i n e e r i a g 
L a b o r a t o r y i a a s i t * f o e s h a l l e e l and 
d i s p o s a l aatf s t o r a g e o f s c l i d r a d i o a c t i v e 
• a n t e , e i E i r t t l ; o p e r a t e d f o e tSDa by E5 a s d 
" I d a h o , l a c Tee f a c i l i t y has a c c a p t a d 
c a d i o a e t i w a a a s t a s s i n c e J a l y 1VS2. Both 
t r a a s a r a n i c aad a o a - t r a a s e c a a i c a a s t a s a c a 
handled a t t a * c o e p l e i . t h i s pa pat d e s c r i b e s 
t k a o p e r a t i o n a l aaa e n g i n e e r i n g d e v e l o p a e s t s 
i a w a s t * h a n d l i n g aad s t o r a g e p c a c t i e a s t h a t 
have bcaa d e v e l o p e d d a t i n g t h e 25 y e a r s o f 
• a s t * h e a d l i n e o p e r a t i o n s . E s p h a s i s i s 
p l a o a d o a e b o a e g r o e a d t t a c s a r a a i c a a s t * 
s t o r a g e , s a b s a r f a c * t c a a s s r a a i c a a s t * 
r a t r i a a a l , aad b e t a / g a a a a c o a p a c t i o a 
d i s p o s a l . Proposed f a t a r * p r o g r e s s f o r t h e 
H S C i n c l a d i a a a s e l t e a S a l t C o a b e s t i o s 
F a c i l i t y aad P r o j e c t i o n S e a l * S e t r l e v a l 
P r o j e c t a t * d * s c r i b * d . ( I s t M 

• n i u , S U U M ; BISTES, SOLID: WISTE DISPOSU.; 
BISPOSkL SITE; E*ST£S, S1DI0ICTIVE: BkSTES, 
TBaBSJBhBIC: STOIlCr, kBOVESMOSD: 
BETEtEVlBILITT; BISTE PBOCESSTBG; »»STE 
TBtnTSCTT; CQBPICTIOE; COBBOSTIOS; »«STS 
S T O S ' . C I : aasTE ShsnCEREBT: B E V I E B S 

l e v e l , a >.d r a d i o a a c l i d c c o o c e a t r a t i o a i a 
• i t h * r c a s e d o r op*« k o l a s . e a t e r s a a p l a s . 
s s s a l l y taken by c c a v e s t l o f t a l net h o d s t h r o e g h 
• a l l s , p r o v i d e d a t a o a l y oa t k * p e r a e a b l e 
i n t e r v a l * b*Lo* t k * a a t a c t a b i c . Saaaa 
s p e c t r a l l o g g i n g t e c h a i e j a e s p r o v i d e d a t a oa 
t k * v e r t i c a l aad l a t e r a l d i s t r i a a t i a a o f 
< - o a t a a i ^ a n t s . l a d i a t s c i i d e s t h a t have 
a i g r a t e d have b e e s i d e n t i f i e d a t s e v e r a l 
s i t e s . o * t * c t i o a U n i t s oa t k a o r d e r o f 3 . 2 
p c i / g * b a r * b**a a t t a i n e d f o r Co aO aad Cs 
1 3 7 . m a p l e s of c a s e s t a d i a s i s i e g b o r e k o l e 
g e e p e y s i c s a r e g i v e s , i a c l e d i s g s o r t a t B a s e ; 
r i a t a , IT aad Oak t i d e * t a t i o s a l L a b o r a t o r y ' s 
S e r i a l C r o u d 5 ; i a t k * l a t t e r a x a a p l a . 
i a - h o l e gaaae s p e c t r o a e t r y d e a o a s t c a t e d t h e 
p r e s e s c * o f taO p c i / g a Cs 1]T a t n e r p e c t e d 
d e p t h s b e l o a t k e b a r i a l g r e e s d (*3 .n a | . 
B o r e h o l e g e o p h y s i c a l e e i d e a e e i a d i c a t e s t k e 
c * i * a i g r a t i a g t b r e a g b a s y s t e a o f f r a c t e c e s 
aad a o l s t i o a o p e a i a g * b e a e a t k a t r i a l Ccoan ? 
S . Tk* paper l i s t s a t saber o f o t h e r 
g a s a a - e a i t t i e g r a d i o i s o t o p e s t k a t can be 
i d e a t i f i e d t i e i a - k o l e geaaa s p e c t r o s e t r 
P r e s e n t aad f s t a r e e a p k e s i s o f t k i s r e s e t c s 
• i l l b e oa i n t p r o v e a e a t s i a s p e c t r a l a a a l y s i s 
f o r s c i n t i l l a t i o n d e t e c t o r s , e s p e c i a l l y t h e 
e s t a b l i s b a a a t o f a data base o f 
c h a r a c t e r i s t i c s p e c * : * for i a d i v i d a a l 
r a d i o i s o t o p e s . i a c l a d i a g t k e s o r e e o a c o c 
f i s s i o a aad a c t i v a t i o a p r o d a c t s , s a d e r 
d i f f e r e a t k o l a c o a i l t i o a s . Clathl (LISi 

Co SO; cs 13"" 

SEOPSTSICU. S38»ETS; EOOIP 
SE7BOBS; -IISPOS*! SITE; IX 
1EOLOC»; i. . - 1 . J S I ; SOiEHO 
SITS SelECTIOI; BO»IT0»:»tt 
LTTHOLOST: OEISITT; EikSTI 
SDISTOHE COSTEFT; rtkCTUEE 
COSCMTSITIOIS; " i S T I S . 3k 
CESIUH 1 3 7 ; LIKCISC, S U 1 I 
• » S 7 S K t f l S E I E I T : PTEt3 ST 

• E f t ; r«ST*0«8»TS; 
DIOSSCLISE S I S 1 1 T I 3 S ; 
us ; LOK:»I , aeu.; 

SITE S3S»EIH.»aC»; 
C TOaaSIS; P083SITT; 
S: tkDta i lCXISES; 
oioicrttt; contT so-. 
; S n t l L , SRIE.L9S; 
IBIES; SETtCTS 

<111> 
l e y s , » . S . , D . » . E 9 9 e r s , t a d T . » . T a y l o r , U .S . 
S e o l o a i c a l S a r * e y , O e a e e r , CC 

Boreko le G e o p h y s i c s as l p p l i a d t o t k e f tanaqeeeat 
of j t a d i o a c t i a e ( a s t e — S i t e S e l e c t i o c aad 
Ioait>>riBC.. (31 

CCir-770ST2; Raaaqeaeat o f ' . a v - t e r e l t a d i o a c t i r e 
t a s t e , S . s . C a r t e r , » . » . R o e k i s s i , aad S . (aka 
( E d s . l , P r o c a e d i a f s o f a S y a p o s i a s , k t l a a t a , 
S » , Bar 2 3 - 2 7 , 1 9 7 7 . P e r a a e c e p r e s s , t e a f o r k , 
» y . Ck. a . (pp. » 5 5 - 9 f 2 | , 1 2 « pp. 
(C0»P-779512).(1«7*) 

Tke 3 . S . G e o l o g i c a l S a r v e ; I s c o s d a c t i n a 
r e s e a r c h oa b o r e h o l e q e o p k y s i e s , i o c l o a t a q 
t k e a p l l c a t i o a of » * l l l o « i n < j t o t h e 
i n y e s t i q a t i o a o f r a d i o a c t i y * M a t e d i a p o s a l 
s i t e s . During tk* p a s t » • y e a r s , e i a k t s a c k 
s i t e s he*e b e e s s t u d i e d . S e o p k y s i c a l w e l l 
l o q a i a a p r o v i d e s i a s i t i e a a s a r i a a t e c k a i a e e s 
• h i c k c e o be used t o s a p p l e a e n t c o s e e s t i o a a l 
c o r i n g aad » « t e r s e e p l i a a t e c k a i o a e s i s bo th 
s i t e - s e l e c t l o o ( t a d l e u t a d in t h e a o a i t o r l a a 
o f o p e r a t i a g d i s p o s a l s i t e s . Soee o f tke 
a d y a a t a q e s o f s e l l l o a a i a a over c o a e e a t i o a a l 
c a c k a i a s e s i n c l a d e t h e c e l a t i s a l y l a r g e 
a o l a a e o f rock i a t e s t l a a t e d and t k * a b i l i t y 
to e e a e a r e t e s p o r i l c k a a g a s . Logging - ' s o 
r a d a c a s t k e a s o a a t o f e i p a a t t * * c o r i n g 
r a g s i r e d . Logs p r o a i d * a e o s t l n a o e s record 
of d a t a t k a t c a n be c o r r e l a t e d f r o a k o l a t o 
h o l e . Data f r o a g e o p h y s i c a l l o g s can be 
i n t e r p r e t e d l a t e r e s o f l l t k o l o g r , e l a s t i c 
a o d a l i , balk d e n s i t y , p o r c s i t y , s o l s t o r e 
c o n t e s t , e a t e r g a a l l c y , asd tka l o c a t i o n aad 
o r i e n t a t i o n of f r a e t a r e s . i f t e r a a i t a i a in 
« • * , b o r e k o l e g e o p h y s i c s proe-lae* a a e a a s t o 
a o n t t o r c k a n g e s in • o i s t o c * c o n t e n t , a s t e r 

< 1 U > 
r a t o , G . 9 . , L. r r a l e y , J r . , a s l a . a . S a r k h a s , 
C o l o r a d o S t a t * U n i v e r s i t y , Part C i l l i a - x , CO; 
S s d i o l o g i c a l end E n v i r o n s * n t a l s c i e n c e s 
l a b o r a t o r y , Idaho r a i l s , 1 3 . 

C o s c e a t r a t t o n s o f t k e Teas S a t a n i c t a i i o a a c l i i e s 
P l u t o n i a n 2 3 8 , P l u t o n i a n 2 3 9 , 2 s 0 , k s e r i e i x * 
2 * 1 , Car ina 2 a } , ind C n c i s a 2»« i n k b i o t i c end 
B i o t i c r o a p o n e n t s of the T e s t S e e c t o r I r e a 
t a d i o a c t i v e Leaching Posds (Tc«asar>iBic 
C o a c a n t r a t i o c s i n S e l e c t e d S t a t i c sad a b i o t i c 
Coapoaenta of t k e tIEL T e s t a e a c t o c t r e e P o n d s ) . 
Ot 

1 3 3 - 1 2 0 * 8 ; Idaho l a t i o a a l E a j i a e e r l n g Laboratory 
Eco logy P r o g r a a s , 0 . 0 . Bar khan aad a . J . n c t h i r 
( E d s . ) , P r o c a a d i a g s o f a S y s p o s i a s , J a c k s o n L a t e 
Lodge , >T, s e o t e a b e r 1 9 - 1 2 , 1«7« , < p 0 . ««-«<) 72 
pp. ( I S O - 1 2 0 8 8 ) ; 1 3 0 - 1 2 0 8 7 ; E c o l o g i c a l s t a d i a s 
or. t h e Idaho k a t i o n a l E n g i n e e r i n g L t b o c e t t r y 
S i t e 197g P r o g r e s s ( e p o r t , 0 . 0 . Barkbaa ( K d . | , 
(pp. 1 S - I 7 ) 371 p p . ( : o o - t » « T ) . (»«T«, l a c e a b e r ; 
« 7 « , k p r i l ) 

In Jane 197&, s a a p l l n g 
l e a c h i n g pond aad e n v l r 
• e a c t o r area o f IBEL ea 
d e t e r s i a e the c o a c e n t c a 
2 3 « , 2 * 0 , l a 2 * 1 , Ca 2» 
s e l e c t e d c o s p o n e a t s of 
e c o s y » * . e s . > b i o t i c and 
• s a i l e d s a t e ; f i l t e r e d 
p l a n k t o n , per ipkyton , 
aad s h o r e l i n e v e g e t a t l o 
a g n a t i c and s e a i - a g s a t i 

Of the r a l i o a c t l v e 
ens a: tke T e s t 

i n i t i a t e d t o 
t i o a o f Pa 23« , Pa 
2, and Ce 2*a in 
t k l s f r e a k e a t e r 

b i o t i c :o»->o»ents 
v a t e r , t e a t o n , o a t 

a d i a e n t s , s a c r o p k y t e s , 
t l s o s a s p l a d v a r a 

e a r t k r o p o d s and 
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<112> COiT. 
oaact* ttaaaa, aad eastcolataatiaal. tracts 
free a*t*rfovl eaiatsiaot oa tk* pood systaa. 
Marias ran colxeetad Jaae-lafest M7C 
|akaa-«taaaacakic activity.sea balsa • 
tBtarsittaatly-calaased to tke peed) aat 
Jaly-ksaaat 1*77 (ekes aa ttaasTaalc 
activity aaa 1* tka afflaaatl. Bfeeolved 
« r t « , caadactivlty, aaa taaperatera aara 
also aoaaared deriaa tkaaa psriode. 
CeaceBtratioas of. tka aaaaaxaa radioaecUles 
ia filtered vater rata la taa fCi/sl raafe 
aai valee* vara siailar.fec botkeaapUaa 
periods; far atatoa, a*t alaaktoa, _a»d 
poxjLpkytec, coaceatratlaaa aate-ia tke pci/o, 

- leasee, reprosoatlsa coaceatratioa ratios of . 
1«(t»5)~1*(**<) fee kotk periods- - asattic 
aadsoai-aaaatic iaaacts k>< redecad 
coaceatxattoss fCCi/p-pCi/a;) cespared to 
coacaatratiose i s tka peripbytoa iad 
sndlaoats; xaitboiaoio,- caacaatcatieaa aara 
areata** ia -tkaaa -iaeects icollscted ,froa 
i n u a t or baaoatk -tboTPd: pood "earface. 
U.VaecropkTta .aa* akeraliaa .vaaataiioa kal 
coacestcatiess'ia tka fcisarpci/e raass, aitk 
tka sabaaroad pertiois of.BaeLopkytaa 
coataiaisa sore -traasaraaics tkas tka -
eaareest portlaae.«;Bascle.tlaaaaatef '•. • 
aatarfoel aaa'.aara avalloac lakabitiaa tka 
peal araa aat -traasarasic ceacsBtraUees .at 
or kale* detactabla Halt*, a tract* of 
aatarfoal aara tka oaly tiasaa* aitfc 
coaaistoBtly detectable radLaaaelide lew-la. 
creetast eaacaatratioaa of a l l aaclilae 
isveatiaatad aara ia seUaest, peripbytoe, 
aad plaaktaa. Tka data far arthropods aad 
eatarfovl saaoeats aa iavatse relatiosskip 
batatas aaclide eoecaatrattoa aad tropkic 
l * n l . Tartker vork i s plaaaad. (Mil 

Pa 23>; Pa 239; Pa 2*0; la 2*1; Ca 2*2; Ca 2«* 
PITOHH; IIRICIPI 2*1; COUPS; CCOSTSTIIS, 
10HTIC; s m i C f flTEXS; BlCIOOKallSBS; 
smaem; ram; POBDS; K I K R PMKS; 
XISBCTS; IBVTMTMKTS; SIOTS-. TUBSOIMICS; 
cmatiTs, HQfiP; ntitt- ccacrtrunoBs; 
coKtmmn rtcrois; nri iofmrtt CZPOSVK 
PITSMT; raa» c u m ; MSTES, rufsni i ic ; 
•ISTBS, LXQ«»; n i w STIOIES-. anion; 
t HgaroK; iioioeiciL STODIIS 

<113> 
taa taaiaasriaa Teatiae CoBpaay, larlatta> SI. 

•apart oa Bexar Plats eaokydmloglc 
iataetiaatia*, (2) 

(1W, iarckl 
rkis report i s a revlee of dacaaaata relatiag 
to t ie aoofcydrolory of tka assay Flats 
lispoaal alt* aat tka affactiveiess of vaete 
eoatalasaat at tke s i t e . Iftar revise ef tka 
lestacky Oapartaeet of taaaa leaoercsp' 
<KMI| six-aostb eteay of rssistiOB'* 
cftBCaatretieae aai triaapoct eeckeeiaa* at 
tasoy f i s t s , i t tas cescialed tkat aasU 
IB—au of radioactivity air t* aisrst iH 
»ff-alta> aavarar, U i s rslloscti*itr i s BO 
tkraat ts> piMic kaaltk. Ika aMdy iadicata* 
i s aUaspxaad ««ataalaatl«*, siae* tka kiakat 
laaala aoaaarod terlsa cka stair Bra aitkia 
or aoar ika raapa of aoraal kaokarotad 
lOtlTltT' »•*• <<•* »ka atatr ira 
iasaffleiaat to tatarilas tka aftaat, i f aay, 
of fa aiffatlaa off-aita ail la sot sapport 
tko krpotkaals of sakaarf asa aiarstioa ef Pa. 
Mala* of a papar ky S, t a l i s wrac of tka 
•far lBtsrarstiaa tks f« 6»ta colloctad 
lariaa tko » n atady, oosstaloi tkat Bayar'a 

aasasaaoat of taa capacity mt tka aroaadiatar 
systaa t o traaaport caaaoaacKaas aaa sat 
aaU-foaadad. i proposal kp tka OSes far a 
fiaa-foar -kydrolofic atady.at Buoy Plata aas 
favorably ravtoaod; i t aaa xacaaaoadol- tkat 

.data obtaiaot aarlaa tka ataay-ba nlasaad 
'oaly after fonal roaioa by tka BSCS, sal 
tkat a raviaa beard coapaaad af tS6», ( • » . 
aaa (aclsar. laylaeariaa -Co. raprasaatatlraa 
bo foraad to folloa tba profraaa of tka 
stady. aaaad apea tka aata^ratlaaod for tkis 
stady» i t .aas coacladad tkat as coaditioaa 
ka*a aver eccorrad at tba alto akicfc aara 
kaaardoas to paklic kaoltkoc tko < 
aailtuaoaat; -and -tfcst'-tko praaaat ptoyraa of 
txaack «o*sr ia'iporl laa -aad aatar paapi*f 
skoaU aixtaallyjaXiBiBSta trasapoct ef 
costaaiaaats .by jroaadaatar. ~(UB| 

t i rr i s s ; $ x « .trasnizoa:' paaiwaaiac 
BZMBTIM; atSTBS, IOT-Uf «l; KSIOSal SIT*; 
caoap* «ITB>; RDMKbcy 

<tt*> 
laaaatt, a.*., t . a . Cottrall, asd * . • . Hckssa, 
oak lido* batieaal labsratary, aaaltfc i l l Saf» 
BeaaaEck aiviaioB, Oak Mtoa, TB. 

Pore cly Btilizad Bte/lfc Sitaa aaaadial kctii. 
rret,ras tadioloflcal Saraay af the Saaaay 
ladastrial Park, Toaaeeada, Baa reck, fiaal 
•apart. f3) 

DOI/Bf-OOOS/e; «9 pp,(1PTa, say) 

Tka report descrlbas tka resalt* of a 
radioloaieal saney of tfce Saaaay Xadaatctal 
Park. Teaaaaada, Baa Torkr akora COOO ca yd 
ef araaiaa precoaaiag raaidaas treo tka 
adjaceat >aist preparty eere daapel ia 197* 
as laadfi l l . Tka car ray aaa oalartakaB to 
datereia* akatkar tke praaaat radiological 
atatas of tka site i s cosaiatoat aitk carraat 
radiatiaa pretactioa aaldsliaaa aad to 
detoraiao tka ostaat ef oaraaoBt of 
radioactive resileee free tka property by 
aataral aaaaa sock as sarfaca raaef f. Boat 

. ef tka radioactivity dotocted at Saaaay aaa 
ia taree Brass, irsa i (19 acrea) bad aa 
aiaraaa Be coaceatratioa of 10 pci/a, *itk 
radioactivity aztaadiap t o a doptk of too 
feet, ta ia area* • sad C (2 seres total) 
aversajed IS pci/pv Bad ssaplos freo traiaapo 
pa tks to tka Hagara l iver kad U 
coaceatratioe* ap to 2C.B pCl/«; >ae sasple 
free akeat 100 ft nortk ef ares 1 kad *0 
pci/f. fatar sssples free ea-sita sad froB 
tke draiaao* aystaa coataiaad oaly saall 
aaoaata ef V, Tk, aad la . txtacaal oaaaa 
roUstiOB at ess aatar above eke esrface 
raaead free »-•* H/ l r (J* ai/br avoraaot t 
oaeept foe tao aaall areaa, asterael yaaaa 
aas i s tke 0-1* al/kr rasps, vkiek i s aoar 
kacfeazoaad. Tke aervoy iadieata* ao 
iasedlata keeltk kssarls oa tb* a i t s , 
Poteatial kasarda coald reaalt ftoa 
ceetiaaoos axpeeara to tbo Maftset ettaraal 
tBBBS lavals aoaaarad (efsivalaet to e70 
Bres/br); i s cortaia areas ef tke s i t e , 
coastrsetieB of bailllaa* coald raaaH i» 
•a>aaaaktar coaceitratioaa araatar tkaa 0,15 
l b 0 U | 

Total IOB Coaeoatratloa', faeeatioa l i t * 

U 2Uf 0 23*1 0 235; t 231; Tk 22»( Tk 230; fk 
232 
T1XUBSB; IIDIITIOf HUlOff ffiriCI 
eomnnTioa; m n n M ; utm wwt; 
ntpfcrioi; aitixvaf iwitk; nn »iimit»»ci[ 



BISMSU. s i n 

<u%> 

<11*> C O R , 
•tans, i m n t i U i n s n s , n>xoicri*s: 
tauatiM, son; Muatxof, VITE»: SITE 
n u n n w ; u i m m BETECTCIS; •risgizirvrs: 
coactminoas; m u rnnn 

<11S> 
m n u , «-»., r.r. aavaood, ••*- Mess**, B.U 
I N I I M . C.». seises, I.B- Cottrell, aad a_r. 
Pec, M H I f ) -Utloeal iakenterv. Oak Bide*. 
TO. 
rersarlr K t t t n l O / I K Silas Beaediel actio* 
rxoexaa, tadlolofical Saxvej of tk* isklaad Oil 
Ceapaav {reraer Balst Proper t j i , roaavaade. Be* 
Tack. Tiaal Baport. (2) 
BOB/B9-OO05/O; 63.pp.(1971, Ban 

ffcfs report laacriiaa tfca caaalts of a 
radiological serve*; af th« foraer Bale* 

' pcopvrtyv Toaavaade, sea Park, vkicfc vas * 
exaaias oca tal l lags deep free 19«a-a< as* i s 
carraatlv osed byasklBB*' Oil, l a c far a l l 
refialag op»tatie*e. Tke *c:**T «as 
aaeartake* to detersiae skttier tfca ptesest 
catlolPfieal atatss of tka property la 
coaslataat vitk carreet ratletioa pretectioa 
eaidaliaes asd to deteraiae f*e osteal of 
aoveaeet. <,£ radioactive residaes fraa tk* 
property *la sstsral aaaas crad* as ssrface 
cma-off. Sell saapl* aaslTae* iBdicat* tkat 
tka kifaost coacaatrstioB* of rsdiea ia tka 
s o i l cecal ia tka soatkosatam ptrt of tka 
s i t* . Sasplas froa tkat area at 2-6 foot 
asptk* coaUiaed as aaek aa 200-500 pCisg of 
fa. m e a t * la eeaeaatcatioa for tka 
soetkesstsra tkird of tka sita *•* 35 pci/g; 
tko eortkaester* tkird averages 13 pCi/g •« , 
k«t costaeiaetiea i s aasror tka serfac*, aad 
axtataal gaaaa radiatioa ail radoa eaeaatloa 
appear to be aigker tkaa alaaakata oa-sita 
Cap to 1*0 i lAt>) • n a i i i coacaatcstioaa 
raaged fesa aaar b*ckgre*.aa to as sack as 1.2 
atS; coacaattatloas *xc*ed*d sostc* astacUl 
level (0.0$ vtSI l» 18 of 06 core kolaa. 
•star sasples skoved levels *>U belov tkair 
csa'a for all radioisotope* eeessred. lad 
saeples free drsiaag* patka b*tv**s tka s i ta 
•ad tka liagera liver coa.talaed 1.2-0.3 pCi/g 
•a. sigkest cosecatratioa of * i» mi 
saaplas vas 32.5 psl/g, s a t a r**id*« deep 
oa seavey, lesidees oa tkt sita appaac to 
posa so kaaltk kuatd, as kay or laal see 
ceatiasaa ia tka prasast a t H t , 
Ceaatractioa of balldiags oa tk* ait* eoaU 
raaalt ia la coacaatcatioa* of 0.15 «• or 
aora iasid*, *ad gaeea rsdiatioa *sposnr* aa 
aaek as * tiaas tk* O.S. *v*r*g* doe* 
egaivaleet froa beckgroaad. (Lit) • 

l a 2 2 * : l a ; 0 2 3 1 ; T t 232; 1c 227; f SO 

S l l l l t l ; MBIBI; IIDOl; TIILVeS; IIDXKTIOB 
HIIIH; CirOSIIC, IRBHW tOUOTXOI, Snil; 
fOUSTIM, a»T»; KIXITIOf, III; C0IE5; SDIFtCE 
comsxntioi; n i n n o i ; nm-, »»K»TIO», 
a i m ; i n n a i M ; SITE svsvntuieE; IISTES, 
inOfTtllL; fISfES, MaXOICrifE; TltU StnttS 

loooalet, T.f., oak lisf* utloaal Ukoiatorj, 
Oak li*«a, Tff. 

••rial 0roaa4 Taekaoloar. (11 

mn-SiO$t Esrlroaaaatal Sciaieas Division 

aaaaal Icoorass Bapact for PariaC baiaf 
Saptoakar 30,1*7a. (pp. CS-TI), 1*7 pp. (1911. 

I s part af tk« B*ri*l ecaaaa lackaolaap 
•ffort . f iaU ataUas c«a«*ct*« ia PI 1910 
iacIaSAi Mastif icatioa of Sr *» lapats to 
tkit* Oak crock, cnlaaUoa of tk* atotaa of 
i s t i M t U U - b N l i u t i i s iiaaosal araaa as 
cophLSS tk* >at*r*k*i, OTalaatioa of 
pro**ati*a aa* corractiai •aasara* takaa ia 
oast Soli* Bast* Biapeaial anas (CTBIs) . aaa 
isvastiaatiaa of tko aackaaisaa of 
raaioaoelil* aallaaat aasociatiaa. I 
coapr*k«aaiT* saaplia* ptosxaa test?*** to 
^saatict **• •aalsat* l U S t M a o a m s tkat 
aak* sifBlficaat coatcik*tioas to Bkito Oak 
Cmk la I t s E**ck kataaaa aaaitoriaa 
statioas 2 aa* 3 sas cairias oat ia Bacaakar 
1911. Oa tka kasis of laBfiMttaal profilas 
of sr 90 i s tke craak, foar aajor saarcas of 
SC 90 Oisckacca k*T* k**> iaoatifiaa: Btat* 
road* 3939 *ai 3S»0, tka Smtft Traataaat 
Plaat, tke Bartkaoat Tcibatarr, *a4 SIM *, 
lolativa eostrikstiaas fcas tkes* soarcos, 
kaaaa'os Pecasbet 1977 'data, oare 2*. II, 
3«.0f, 7.5*, aa« 3«.M, taspacUnlT. Sc 90 
flisekarfas for Baoaakar »*r* 0.051 ci fro* 
•asta Poais 3539 BBS 3S*>, 0.072 Ci fraa tke 
SOaas* Traataaat Plaat, 0.01C Ci froa tka 
Bortkaast TribetsrT, aai 0,072 c l froa SfH 
*, Xa tk* istaraadiate-lorel aasts oiaposal 
areas as effort kas kaoa aaaa to apjraie 
•xiatia* aoaitoriaa **11« a** aeeasa reals. 
Over 90 **lt *ater saaptes aero coll«ct*0, 
r*v**lia« avecas* Co M coaeeetcatioas of 
•7.5-0.09 pCi/al; Sr 90, Cs 137, u l l l l o 
»ot appear to ka preseat ia ai«aifie«Bt 
coacaatratioss la tke pacipkanl 
proaalaatars. Tv*at*-oM aUitioaal 
•oaltorief veils kare Beta iastalle*, aad 
iSfa*tl4atioa of Co M aiaratioe ia Uc 
aasatarataf soa* kas beet iaitiated. 
Evalsetioa of tke Slots skoved tkat 19 solid 
vast* treaties ia kaatoait* seal are* I t l 
(SBBI 0| eoataiaed free vater. later staples 
fro* 20 treack** aad 2 aaaltoriaf valla la 
tfce area iadicata tkat tke levels of Co (0 Cs 
137, aad oross alpka are relatively lev. 
CeaceatretioB of Sr 90 atkiUts sioalficast 
variatioaa; aeasaraaaata U 1970 are 
fOBerallT klgkvr tkaa tkose ia 197«. 
Baateaite seals sere iastalled ia arm I of 
SBBI 5 aad ar**s XX, III , aad IT af » • * 6 to 
redaea raiseatar l a f i l t n t i o a . ' Sealiaa of 
•r*> XXX appeare to be iaeffeetive, psssiblT 
da* to a rise i s t&e vat*r takl*. I 
lltcratat* sarvcj *ad libotctorT stadiaa ksva 
bee* coad*ct*d t» eralsata varioas iroetiea 
t*cfcaiaa*s for ttvacfc sai l ias , Basat o* tka 
litaratara sarv*)-, sodiei s i l icate , e*a**t, 
aad day aroat aatarials kave be*a a*l*et*d 
for f*rtk*r stadv. Bistribstios of Sr 90, Cm 
137, sad Co CO la straaa aediaeata via 
eraaised to detereia* tkt asefalaesa of tk*s* 
sadiseats for loeatisp aad aoaitoriaa 
radioasclide eoaualaatioa ia Ikite Oak 
Creek. Oral* s is* distribatiea of Sr 90 aad 
Cs 137 skoved al l ies ia tke flaa ssad'caerae 
• l i t fractleaa (vkara reletlv«lr la*rt caarti 
doalaatas tk* aadiaaat ataanlotf). 
•odallisp activlttaa daria* tk* fear iiel*d*d 
cospvter ••alyaU of tke kvdreiedlc kakaviar 
of tk* fkit* oak Creek tatsrsked, d*v*iops«it 
of ssrfaea vstar aedels, aad aiaalatloBB of 
aabaarfaea kvdroloar, ft«aificaat prograas 
iu» sad* la iavastlaatiais of tk* as* of 
kalaearboaa as gro*«4v*t*t ttae*r*. 1 *•* 
••pact of tki* vork Im <*• as* of « 
kosoloooas ssrlas of eotaoaad* to deuial ie 
tfce peresitr of geologic eedla. (UII 

Orals Sit* Oistribatlaa; Total Xoa Coaeootratiot 

ST 90; Co 60; Cs 137; l 3 
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BISPOSIL S I T ; 

<iis> coat. 
BISPOSU s i t t ; tastes, UW-ICTBU IISTES, 
larEiatotati-LeaU; TSmeats; t n u c c ; *ITM 
TIBLB; s i u a i n n u s ; SBOBIE t u n ; s n u s ; 
tUXDIKUK lICalTIOB; CBSKS; CtoOTIBC; 
i n w i n t ; site s n m u i i a ; BOSITOOIK: «EU.S : 

SHIISEBTS: lOMts: BOOHS, itracuTXciL; 
a a n n PBOCMBJS; BTBIOLOGT; SBIMCE i » n s : 

i n u s n m s i TBEOBSTKU. s w a n s ; UBOUTOBT 
STIBIE3; BBSTE mncsaeaT: tkSTts, S O I » : 

«IS»«1ttEB aaajc; TMCtaS; BH.OCHBOBS 

<11T> 
Leaeaick, T.f . , aa< B.B. Coaaer, Oak I idea 
Btt'osal laboratory. Oak I U a > , TI. 

Lead Barial of Solid Bast* at Oat l i d o * Batioaal 
Laboratory. IU 

TXB-7S2I; Crattd Biaposal of l a o l o a c t i i e Bastes , 
J.a. Boreas, J r . , at a l (Ed«.) , Procaadlaas of a 
2ad Coafeteace, Caalfc B i t e r , Cauda, Saptaabac 
2«-2», 1»«1, (35 pp. f T I B - 7 » 2 t ) , ( m 2 , Barea) 

Racial Craaad l o . • at oat Bide* • a t i o a a l 
Laboratory i s located i c tke Cootsaaae Sea l* 
afcicfc t a d e r l i e s la i toa va l la* , Pater la»« l 
aaaaaraaaata take* ia asaer kolas skoaed tkat 
tke attar tabla ranges- fret 2 to 15 fee t 
baloa oroead sarfaco a t varioas placas araaad 
tk* k s r i a l aroetd aad tkat radioactive a s s t e s 
a t* ia coatact aitk eroa*d aatar seek of tb« 
t i a a . Watar saaplas takaa froa aeerby t e l l s , 
tpriBO*. iBterait teat s t ra ta* , aad stops «ara 
foaad t o coataia radioaec l ids coataaiaaats 
aad r e l a t i r e l v Ujk coacaatrations of 
ckaeical l o t s sack as »*», C1- , B03-, s o t - - . 
Seeps appaar t o fora a t tat doaaslopt aad of 
bacial tretcaea akaa aatar aatars tkroeok 
aora parseabl* backf i l l tad f a i l * t o drain 
tkroefk tfca l«s< paraaabla tceack bottoas aad 
t a i l s . Boeltorita s tat ioaa vera i a s t t l l a d o* 
Ik i to Oak Crsok abort aad baloa Ser ia l Sroaad 
So, a. Saapliaf at tkasa a ta t ioas skoaad 
tkat ser ia l crotad Bo. * coatribated 
radioeaataaiasat* i a a s a a t i t i e * to s t a l l as 
ta ba aadataetaUa. Cri ter ia far s a l a c t i o a 
tad tas t iaa dos* for * not baria l a iotad ara 
discaasad. Beoelraaeats iaelodad l o c t t i o * i a 
tka Coaasasaa Skala, r e l a t i v e l y f l a t 
topoo/rapfcy, prozlalty t o laboratories , access 
oa pe l ta t e roads, adeoeat* deptk t o groat* 
• i t e r , aappiaa of eroead «ete? t a b l a , 
teaitoriao; ckaaaaa ia g r a n d aatar tabla aad 
kydratlie coadact ir i ty o f tka Coaasaaaa 
Skt le , Pa* troach des ign ta* iatrodaced 
e t i l i t i a g a alopad bottoa *" g r t t a l layer aad 
t t t p t i tk ttapod tka l t and aspkalt caps. 
(MB) 

oood d i sca i s ioa of a i ta aalact ioa proeedare* tad 
tranek det iga . (DI/C»S) 

I t 106; Co 60; Pa 219; Pa 2*0; C* 137; Ir 90; pe) 
210; Ir n 

COBMBIBUIOS; tioioneuBB BTSBBTIOB; 
adHtotlM", SOITkCt l i t t l S ; flBBCRES; SXTI 
StUCTXOB; XOfS; H U N ; ttoiont; STDBOUXJT; 
TOBOSBIPST; PISIGB; DISPOSAL SITE; SKPICt; 
pxiw STBDIIS 

<11«> 
t o t U t e o t S c i a t t l f l c laboiataxy, l o U r o a i m t t l 
Stadias <Jr«tp, Los l l t a o t , B*. 

tor l toaeet ta l S t r r e i l l t e e t a t los k l taos Dariaa 

» 1 . 131 

u - C M i - e s ; t o pp. t " 7 7 , i p r i l i 

T t i * rapoct descr ibes tka rasa l t of 
e e a l r e e s m t a l a o e i t o r i a e a t l i s t darleg 197*. 
Bsasaraaaats o f e i t e c a e l peaetratiag 
radiat ioa araraaad 11« acoa/ft o f f - a i t a t t d 
raaebed a aaaiaaa of «(0 acaa/yc aa a i t a . 
aaaaal aaaa ataospkaric t r i t i t a o d t a 
coacaatrat ios ras 15 I W{E-12| aCi/al 
raaiaaal lT, 23 X l d f S - 1 3 aCi/al at 
pariaatar, aad CO I tO(B-12| aCi/al o a - a i t a . 
Otkac aaaaaraaaats froa LtSl aaviroas: 
ataospaaclc l a a o - l i t a d aross-tlpfea 
coacaatratioa 1,3 I 10|B-15| t c i / a l , 
aroas-batt a* I 10(B-15I a c i / t i ; t t toapaaric 
Pa 231 coacaajtxatioa 0 . 5 I 10 IE-It) a c i / h l . 
Pa 239 11.a X 10|B-1*l a c i / a l ; aaaaal aaaa 
ataospkaric • coactatcat ioa 54 p a / t ( t » 3 ) . 
t c t i t i t y i « aacfaca aad froaadaatar aaapla* 
aas baloa tpp l i cab la m coaeaatratioa 
Ct idas . Saaplas froa potabla aatar t a i l s aat 
a l l staadards, ascapt far oaa a a l l tkiek aas 
csataai tatad br aataral arsaato. Calcslatad 
aaziaaa i a d i t i d a a l ahola-bodp dosa froa 
t r i t i a a a t tar taper t a s ».T* araa / t c , 
coetr ibat iaa 6 .25 aaa-rai t a l a s alaaos 
Cota t j . Iroea at r t l a e t tare 3 .1 area/rc or 
1.» Bas-r ta , akUa C 1 1 , • 13, aad O 15 
taastkar cas tr ibated 22 area/fr or 1.9 
aaa-raa. l e e t laao* O-iatr r t c a i n t 
a p f o x i a t t t l T 2750 a t t - o t t f r e t a a t t r t l 
aoa>.cas. Ecaloa ic t l s tad ias of rodeats 
l i t l a f aaar a' Cs 127-cottaaiattad aff leaat 
strasa cfctttal shoted tkat axposarat t o 
fcarasst a ica tare ** a a A as SO t i a a s 
backoroead, a i tk a t atat taa doae of M 
arad/d. otkar spaciaa caceitad 3-1* t i a a * 
l a s s erposare. Otkar s tad ias iacladad 
erosioa rata aad s o i l c* 137 d i s tr ibat ioa 
s tad ias la aoctaadad Caaroa, aad a ated? of 0 
i a t o l l , p l a a t s , Jtd aa iaa l s aaac DruiU. 
Tt«». S i te l-T. Ia Jaly tkera tas aa 
accideatal calaasa of t r i t i a a f a s a a t i t t l t t t 
to 22,000 Ci . Tka aa* disparaad r i tkoat 
detectable e f f e c t s oa parsoaaal, p l t t t s , or 
a ir l a tke t i c i a i t p . (UCI) 

Total l o t coaceat iat ioa 

B 3 ; Sr 9 0 ; Cs 137; Pa 2 3 < ; Pa 239; «a 2 * 1 ; t r 
* I ; C 1 1 ; B 13; O 15; V 235; 0 23* 

VIST'S, lUDXOtCTXfr; P0UOTI0*, PITtR; 
SBkSOnRBTS; POU0TIOI, k i t ; R0IIT0BMC; 0POOID 
U T t l ; t»BI01CTI»ITT; DISP0SIL SITf; BOSE HTB; 
n p i o n r s , c m i c i i ; BPrioraTS, I I B B O B K ; 
BOCLtU riCILITItS; TIITIDI; BUH0H0I; SOfNCe 
BkTEBS; BIOTk; PIELO ST0BIIS 

<119> 
U>« t laaos S c i t a t i f i c Ubors torr , l o s I l t a o s , 
IB. 

Tka l o s i l a e o s Batioaal f a t l r o t t t n t t l Bttaarek 
Bark. (3) 

t tpor t , 37 pp.(197») 

l a orera l l descriptioB of tka L»* klato* 
Batioaal fa t i roasenta l taaaacck Bark i s 
a l ee* . Tfce Ltbocatocy aad Park s i t s oceopiee 
111 *a ka o» tke Paj tr i to Plata**, tklek 1* 
battta* tka Jeeex Roaatain* t o tke east sad 
tk* Bio Oratd* Tal ler t o tk* eaat. I s e r i e s 
o f r e l s t i r e l p aarrov aeaas separated by deep, 
s teep-s idad etnyoss t r eMi to ea*t«so i tksss t 
froa tke Jeaa* B o o t t t i t * ekaractarised tka 
Part11to Plata**, Tke otoloey of tke t r e t 
c o t a i s t s of » i l t * t o t t t aad saadtton** 



DISPOSIL SITE 

<11*> 

<ii«> coat. 
orsc la ia by * »aria»ty o f •o lcaaic rocks, 
n a « i a a tea* t a f f s t o b a s a l t s . t a c i o a s 
(oraatioaa rasa* Froa 250 t o eaar 1000 a ia 
ta i ckaass . Tha aarfaca of taa Plataaa i a 
•iaasi'-ad by apkaaaral a t mass t l aa iaa dooa 
tka caayaas. Straaa f l o » caaass fcoa 10 to 
50* l i t a c s / a sapass'iBa a s taa saasea. Tka 
aastar atraaa, l i o Ccaada, bas a dlsckaraa 
rsaaisa froa 1 . 1 a a / s t e M i ca a/k. 
Creaaf aatac ia tka rack eecars i a tkroa 
aodoa: aatac ia a l l a a i a s i s tka caayoss; 
aaicbad aatar i a b a s a l t : at* taa sa ia aaaifar 
ia coaaloaarataa. Tka s o i l s i a tka sraa Call 
l a ta aaa of tkraa Cyras; I r M i s a l s , l l f i s o l s 
at s a t i a r l s . tas a i a s o s c l i s a t a i s 
aaaiarid, coat iaaatal aoaataia a i tk aa aaaaal 
ararafa pracipl tat ioa o f 1i ca . Tka 
taaparatacaa raasa froa -2.B ta 1» .a daocaa c 
for tka yaar. DiraraB •coaystaaa a x i s t ia 
tka araa as a c a s a l t af tka a laaat loa 
aiaaiaat of 150* a. S i s aajac aaaatatiaa 
coaplaxas ia tka araa s e a : sabalpiaa 
orasslaad, aprsca-f ic , a i i t i caa i far , 
poaaerosa plaa plaaB-iaaip>r, aa< 
jaa iaavarsss laad . Iboat 350 plaat apaciaa 
kaaa kaaa idaa t l f i ad , IT apacias o f aaa II 
aaasala, aaa to? spaclaa cf b irds kaaa baaa 
l d a s t i f i a d i a tka acaa. I aaabar af 
iapoctaat arrftaoloa;ical a l t o s aca a l s o ia tea 
acaa. taa icaaaasts l rasssreb at tka pack 
a la s at datscaialaa; a i s t c i b a t i o a aa* 
traasport pcocassas ia aataral sys taas 
racaia i se aatacUl ftoa s o l i d aaataa, aaa 
l i a s i d aad aaaaoas a f f l a a a t s . t a that aad, 
cadlotloa acolefy s t a i i a s era bats? pocfocaad 
ia tkcaa of taa caayoss aal datacaiaatioaa af 
laa l ava l s of radieact ivs a a t a c i a l s and ttaca 
aaaa t l t i a s of stabla t l a s a a t s ata doaa. (IDT) 

s trat lqcapkic Halt Tkickaass; t laac r i o t l a t a ; 
Reaa Prac lp i tat ioa 

i m n t i ; IQOIFERS, coarrteg; isartoos; easiiTS; 
Biospaeat; »iio$; puposii SITE; DUIPICE 
easias; EiTtaoaaeaT; CEOLOCT; SBOOBD BITEE: 
atDtoLost; RETEOBOMST; FEBCBED BITES: 
aanoaociiDc BICBITIOB: SEDIBEBTS: SOILS ; 

Pturs; tisTt BIBICEBEBT: BISTES, »»BIO»CTI»I ; 

BBTIEBS 

oao> 
Lew l laaoa r c l a a t i f l c Labocataty, too l l a a o i , 
aa. 
Daaalopaast k c t l a l t l a s oa Skalloo land Disposal 
of Solid tadloaetlra aaata , Jtasarr-Oscaabac 
l»7«. (1) 

La-«85«-PI; i pp. ( 1 9 " , Jaaa) 

Tbls raport asaaarlsas ska l lo* laad bacial 
• e t i a l t l s s at List darlna 1*7«. a brlaf 
l l a t l a a of pabllcatioaa aad prasaatat ieas foe 
tba yaac ia lacladad. a profraa aas 
i a i t i a t a d to daft lop a tarfcalasa f« t 
a n l a a t l a a tka loaa-tara adafsacy of axlstiaa: 
Tin aaata bacia l oxoaads. tadloaacl lda 
ralaasa aad traaaport aactaaisas s p e c i f i c to 
tka b a t l a l sroaad a t Iraa 1, T l -Sx , vara 
ldaat l f lad; ra»l»« of potaat ia l aataral 
ralaaaa proeassaa i s d i c s t a a tka Ukalikosd ot 
probabl l is t le araats [10 (t-()-10(E-T) J ara 
loa aaosok to b« l iacoaats f . Rotaaaat by 
• o i l aalstara aoald U r o l i a traaaport tiaaa 
traatar tka* tka k a l i - U f a of fa 2J»j colaaaa 
by s o i l oroaloa to tka dspth of bar 1*4 vaataa 
•oald raoslro 50,000-150,009 yaars andar 
ptasaat eoat l t ioaa . Hodallaa of plaat apuka 
by cfca carraatly aataral apoeiaa skovs i t 
•o j ld taaalra 5000 yatrs to raiaa sariaca pa 

laaa l s t o aboat tkat ot pcasaat ( a l l o a t . I s 
aaalat ioa of s i t a aoaitec iaa pcact ieas has 
baaa i a pcaacass staca T»T3 i s disposal araas 
k, * . C, a, E, F. c , aad T: a s a i l s a i s t a c a 
s o s i t a c i a f pcooraa at iraa 6, Tk-S« i s 
c a l l a c t i a f data oa ckaaaas ia aatac coatast 
a i tk daptk aad t iaa ia f i l l aaarly iaf sa s ta 
aad ia to f f sacroaadiaa disposal s h a f t s , a 
sacoad pcaacaa, for c o l l a c t i e a of 
aataoca laf ica l data, i s i s tka coastcact ioa 
pbasa. aatkods ara baisy idaat i f iad for taa 
aaasaraaaat af aaty aaa11 f a a s t i t i a s of 
radiosacl idas ia s i t a aad ia a i t c e . Cora 
• c i l l i a a of bsc ia l s l t a s for aaalea ic data 
aad saapkysical sacaays af tka loca l 
s t r sc tara aad atcatifcapky kaaa baaa cacciad 
e a t , cao loa ic aappia« af tm barial p i t s ia 
baiaa cosdactad. Tka aadioactiaa aaata 
Bacial tacaaalaar Pcoocas, i a i t i a t a d foe r t 
I f f , w i l l facas oa idaat i fy iaa 
a a h i l i x a t i o a / s i a x a t i o a Ecacassas s p a c i f i c t o 
acid aaaicaaaaats, aad oa aaf iaaac isa aatkods 
f a r pcaaaatias a i f c a t i o a . a l i taca tara 
saarck oa aoa-radioactiaa kasardoas aaata 
disposal i s plaaaad; c r i t a c i a " i l l ba 
daaalapad far sa lact iaa barial a i t a loca t ioas 
basad oa potaat ia l radioaaclida a iacat ioa 
paUaays. Ustkl (Ltai 

aiSTES, Tl i lSSt t f IC; I t S n s , LOB-LETSL; S l l l i l ; 
atoioaacLiBE aicaartoa; Ptaroaiaa; F L U T S ; 
n r u i ; aoa i to t iac ; rarrs : EXICO«OUCT : 

FtEDicrioas; aoozts: BEissaEatars: s r r a x s : 
lasraaaEaTS; COPES; a p i i t i B ; S I O W J T : 
eEOPBTSICai. SBPTET5; aETIEBS: SCOUSICtt, 
STUDIES; riElO STUBISS 

<IJI> 
Saary, C .a . , aockaall z a t a n a t i o a a l , Eockaall 
Baaford Opacatioas, aicklaad, f t . 

loaa-Tars i o * - l a r a l Sssta Baaasaaast: le 
lataocatad Eaaicoasiatal Proaraa. (2) 

Basta aaaaoaaaat aad Pat! Crclas •'>$. a . s . Post 
(Ed. l , rcocaadiaaa ot a Syaposlaa, Tacaoa, IX, 
Barcb »-B, 19T«, (pp. » 2 7 - O t ) , ««1 pp. (1«7g, 
Batch} 

Prasaatad i a tka loaj - tara loa - laaa l aaata 
proaraa at Baaford. Tka proaraa i s dlaldsd 
l a t o tao pkasas; tackaoleay-daaalopaaat aad 
oparat losa l . Pkasa 1 a i l l aaalaata aad 
aapaad tka axiat laa kaoaladsa of loa- laaa l 
aasta-atoraoa/dlsposal aitaa so a s t o pcoalda 
data for aodals for pradieciaa' ckaaaaa at tka 
a i ta*; a l l l idaat i fy aad aaalaata a l taraat iaa 
sas ta saaaoaaaat aatkoda; aad a l l t daaalop 
aad daaoaatrata tackaoloay tor loaa-tara 
Baaaaaaaat tkat la aafa, coat a f f a c t i r a , aad 
as f i roasaa ta l l y sosad. l a aaairoaaaatal 
iapaet stataaaat a i l l raaalt froa tkia pkaaa. 
Tka oparatioaal pkasa a i l l ba taa daalaa, 
cosatrac t loa , aad oparatios of tka 
approprlata f a c l l i t l a s . l lraady la tka 
stotaaa/dlspaaal al taa ara M0 k l l o c a t l a s of 
alrad f i s a i o s prodact5 aad «00 «« Pa, akick 
i s aarroaadad by 10 a l l l i o a ea yd ot 
coataalaatad s o i l s aad aadlaaat* l a tka araa. 
Fatara oparatioaa ara aipaetad to add oaly a 
s s a l l aaoaat to tka iaasatory. Taa taska 
sadar tka f i r s t pkasa ars: proaraa 
aaaaoosaat, data baaa arataa, s i t a 
cbaractarixatioa of araa to dataraiaa tka 
locat ion aad coacaatratloa of radloaaclidas 
i a tka aroaad, f la ld laatraaaat daaalopaaat, 
riak aaaaaaaaat, asppert s tad ias aad 
a s s a s s s a a t s , aad tackioloay dacalopaaat aad 
daaoaatiat loa. Tkls proaraa B i l l ba 
lataaratau aitk tka aaaford dafaasa 
kigb' laral aasta proaral, aaalaaarad 
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<121> 

oi srosu. SITE 

< « i > co i t . 
f a c l l l t i o * *«coataalaatia* aa* 
•acaaaiaaiaaiaf araoras, a>4 csrrsBt(iat*ris| 
l o v l m l aasta M U a i M l t peoaraas. {IB*| 

•aata *o l *a* 

l a i n i i i ; corr»Mi»TToi: BISPOSIL s i tu 
Emtosnaru lapicr s n t m i t s ; ctoiocy: BIUBB 
m u s t s ; BTBMMGY; rissios VBOOSCTS; 
•OUTOIHC: naiwicuas B R H T D * : sons; I ISTE 
sinsnitT; aasns, u w t n i ; auras, 
BallMCTtTt; KT I IR 

<122> 
Bsriao, I . B . , sad C . I . Brspp, sanaaak l laar 
laboratory, Ukoa. SC. 

Siaalatjad ssapaa*) las t * r iaa stadias aitk 
So l l - r i l l *d Colaaa. ( 1 | 

Br~1«l2: Sarawak liaor Labaatary rsoiroaeaatal 
Tnupoct t W Effects Bssasxcb, laaaal Eoport, 
M-H75 , (pa. 22-1 - 22-*) ( IP-W12.. (T»75| 

Oariaa 1*7». tka f l a i l l as t l U oaa of 
s**pa*a a u l a s at Sansaak Bi»*r Blaat baaas 
u risa iadlcatiaf tka aoil c o i n s arosad ta * 
kasia bad kacoaa plaaoad. 1 sarias of soil 
colaaa aspaciaaata aac* cat to t e t a n i a * tka 
caaaa asd to attaapt to f l a t aa aasaac. Sis 
colaaa* aitk feaaia spoil i l l * soi l n t t sat 
•at coadltioaa* a i tk calciaa salfata 
solatia*. Tk*a, tka (o l la f laa solat ia** aaca 
f*d tkrooak oaa colaaa • • < * : Cslciaa salfata 
(pi t . J ) ; a l t r i c acid (p i 2 ) ; sodi** 
kydcoildo is two eolaaas (pB 10.7) ; basis 
•star (pa 10.7,; sad calciaa kytroslda (pa 
I t . a t . I f u i 1* rasa, tkoso calasas kaviaa 
tka Sottas ioa fal tkroaak bad fcydraalic 
coadsctlviti*s 20 to 50 tisos leaac tkaa tka 
calciaa salfata coatcol colaaa. Tka 
kydcaalic •xadactialtles of tka s i t r i c acid 
n l ealciaa hydroxide colaias aara oely akoat 
2 t is«* las* t k u tka coatrol coloaa. akila 
colaaaa aitk solat ia** of pi 10.7 plaaaad, pB 
•loss n i aot a sstf lcioat casso to briaa 
•boat plsose**>. la sa attespt to capair tka 
plaaaaaa la tfca sodlaa kydroside c o l m , 
• i t r l r acid aad calci ia kjdrosld* aata t r iad . 
Calciaa bydrozid* bad ao tffoct * b i l * a i t t i c 
acid did lacroas* tka pocatsUl i t f . 
Coaclasloas ftoa tka lsboatory stadias ara: 
aodisa ios i s tka i w t ispsrtaat coatrlkatoc 
to plaaaaae; akaa tea pa is aboat 11, sod las 
ioa oakaacas plaaaaaa; aad a i t t ic acid or 
acidified basis >at«r catarss soi l plaaaad 
• i tk aodisa loas to i ta aeBloaaad rata, 
t tals aatoc a i tk a pi of ( kss no appareat 
• ( (act os aaplaofiaa a o i l . Baace, oaly 
aa*si*e aeidiflcatloa prooraas t i l l repair 
plaaaad saapaoa kasia*. pJBTJ 

p i ; tydcatlie Ceadsctivlty 

ICIDS; CIMIC1L P I M t a T I H ; DlSPOSIL SXTt; 
atociiaisTiT; I T B I M I I C S ; L»K>»*TOIT srtoixs; 
atttiTioi roaos; s rms i PITS; OISTE axsrosii; 
f»5t l H f U f a T I T ; SISTfS, L IP ID 

<12J> 
Sarlae, I . i 
Laboratory, bikes, sc. 

Senary of Sytraallc Coadactifltr Tast* la tka 
SW laaotatloas brass. (1) 

0P-1SI2; seeaasafc l iver Laboratory Caairoaaaatal 
Transport aad Effect* Basaarcfc, laasal assort. 
PT-H75. (pp. 2 1 - 1 - 21-ai (Br-1»12»-(1*751 

Hboratory aad fjald ststiss aar* coadactad 
ta aotaraiaa tbe kyaraellc coaoactlTity of 
tka Bsran l l aad Ersaaa rorsatioss a t tka 
Sawaaaak Bivar Plaat Seaaratioas trees. Pie* 
kadroloalc salts ara of lapactaac* is tka 
fcoaad aatar assail aad tkap ara: 1| tka 
BaraaoU roraatiom skick asasllp costs las t k * 
•atsr takla aad coaaista of raddisk-kcoaa 
aaads, clar«r aasds, sa l sasdp d a f ; n tk* 
taa clay, sklck facas a laakf cosfiaUa kad 
at tas sasa oC tk* Barsasll; 3) tks BsBasa 
roraatiaa ikick racaltaa tka aatoc tkroaak 
tka taa elar aad cosslats sf aa spsor j a l lo * 
clar*T saad aad a Isaac calcaraoas clap** 
aasd sttk occasioaal dlssal*t l*a c a n t i a s ; • ) 
tka anas clap aslca is s las paraaakilltr 
csafislaf aod; aad S) taa cosoarao Psraatisa 
•kick coasists i s tka appat saaa of a f l u 
•sad lapars iatarkaddad aitk clap lapses. 
Pasplsa tastes la tk* acaaas rocas^fca 
iadicatai tfcat aaxticsl laakass of astor *as 
aa lapattast tascor Is sspplpisf aatac ta taa 
axaadoas coa* sat so oalp aatsoas csasidaria* 
laakaa* sac* asad. TW* aadiaa vslaas f*c 
kpdeaslic caadactititx in tka BarssaU 
roraatioa bp a l l aotksds (laboratory aa* 
( la id tastsl sacs sboat 0.S a/̂ day ( l .a 
f t / i a y ) . lb * laboratory casts foe tks Bcaaaa 
iadicatad a coadsctiaitp sf 9.S s/say skila 
tka f iold tast sboaad s aadiaa ralaa of 0.11 
*/«ay (•.* ft/dayt ar abaat 1/3 loaat tbaa 
laboratory tasts. t»D»l 

Bydraalic Coadactisity 

aooirtis, coapnro; *QVIPCBS, aacoiriatB; 
H I IDOt l ; rXBLD ST»»ItJ; CBHOCT; CIOSIB BITtt; 
BTDEODTHIICS; BIBB3tO«T; U a U S t ; LlBOUTOtT 
srapits; aisTi i m c i i t i T : a i m TI ILE; t r i is 

<12«> 
Barfckaa, O.D., » .J . Eaaray Bosaarck sad 
Baaclopaoat kdsiaisttstloa, Bavicoaaastil 
Sciaacas Brasck, Idako P a l U , IB. 

Badioactiso Coataaisatioa aaar tk* i s d i w e t i f * 
las t * Baaaaassst Coa p i * i , Idako Batlosal 
taaiaaariaa labotatoty Slta. | ) | 

too-1207*; sassarios of tka Xdako latloaal 
taglaaarisa Laboratory si ta BcolOflcal 
Xafotaatioa laat laa, o.B. aarkkas ( ld.fr (pp. 
2*-25), *» pp., 0W-12O7«).(1*7S, j« ly 101 

Siac* 1*52, solid rsdloacti*a aaato kas b*** 
storad kaaoatk tka soil sarfac* is tk* 
Ssbsatfaca Disposal i t * * (SBk) at tka 
Badiosctita Bast* Baa* lasoat Cosplos. Tkaa* 
sastss kara cossistod jt fisaloa aad 
actlaatiaa-coataaiaatad aasta ( to * Idako 
lat iosal EMi*«*r l *« Uboratwy ((BfU Sita 
oparatioas sad traasaraaie coataaisatioa 
assta ftos tka locky Plats fac i l i ty aaac 
Coldos, Colorado, is of lata 1*72, 
t m s a t a a l c aasta is »o lososr iatartad 
boststfc tk* soi l sarfse* bat i s plaead la 
Esttloaafcla staxaf* la a> ab»»a-«ro**d 
f a c i l i t y , tba Trasasraaic Storaaa kcaa (IS»), 
*a i s l t i a l sscvay of tk* aa»iroaa*nt aaar 
tk* SD» k*«a* is l a t * 1*72. Soil ssaplos 
• * t * takaa fros too doplbs (» - • aad a-a ca) 
aad ap to I I **ar ale* (TBBOirSCVS 
BMXCBUtOS) sata coll*ct*d fros *sek of )« 
saapliaa loeatloss aaar tka parla*tor of tka 
S01. toaar coaca»tr*tio»* of traasanaica 
vara ascoaatotod dossaltd of tka SOk tad 
rasaltod fros »l»o traatport of costaaiaatad 

http://ld.fr


9ISPOS1L SITE 

<i2*> c>»r. 
l a s t p a r t i c l e s . Tke a s s i s e s s a i l 
c s u n u t t l o a aortkeest of tke SD» sere 1.54 
dps l a 2*1/9, 0.«C dp* Pa 239/g, *a4 0.05 dps 
Pa 23a/g. Tea aialaaa coeceatrat loas la ULs 
araa eer* B.05 dee la 2 « t / ? , 0 .0* dp* Pa 
234/4 . »•* 0 .01 dp* Pa HV<J- Backotoaad 
s o i l l e v e l s l a tke IBEL S i t * v i c i a i t v i n c i t e 
<0.01 <pa l a 2* l /g . 0.0*5 dp* Pa 239/g asd 
0.047 dee Pa 2 3 * / * . Tke aigkec 
coecee trat loas of treasaraaic Isotopes la tke 
s o i l eccvrred i s tke t r a i n e e cfcaaael 
sarroeediag tke SB*. TV* eaxieea 
c o s c e a t r a t i o s s oa tea per teeter eece 111 dpe 
aa 2*1 /* . 01 apa Pa 239 /g . a** 1.* dps Pa 
230/*, Tee s lk laee coaceatrat ioas oa tks 
pat iaatat aara 0.13 dps (a 2*1/1. O.Ot dps Pa 
2 3 V * , aad O.00* spa Pa 230/9- I t sa s 
coacladed tkat Pa and l a oa tka pariaatar 
aata deposited eltker ekea attar froa ae l t iag 
saoa flooded: t i c Sol i a 14*2 aaa 19** or ftoa 
aaaael l o c a l i s e d Sat reaoff froa rain aad 
eeltLae «aow. Tk* aasiaaa act ivat ion and 
f l s s i o a isotope concentrations la s o i l 
sa sp la s also occaxred oa ike pariaatar of tk* 
SD1 i s a drainage) ckaenel- la f t n l i l , tka 
leer aica t l s s a e s kad loa coacaatratioas of 
i so topes ia seat of tke saaplas at or aaar 
tke alaiaaa detec t loe l l a i t s . Bast of tka 
a c t i v i t y *a* assoclatad v i th tke kid* aad SI 
t r a c t s , toeever . a f a s t i s sae saaples oa tk* 
parlaatet of tk* 50k 414 have aack klgker 
c a e c e a t r a t i e s s tkaa sera present ia saspies 
fro* otker l o c a t i o n s aa4 ia tfc* s o i l *k*r* 
tk* aa iea l s «*r* c o l l e c t e d . Tk*s* aa iaa ls 
apparently kad access to Maker 
coacaatratioa* of i sotopes ias ld* tke 531. 
I » » f | 

•1STCS, SOLID; MSTE STQEISE: SITE SUPTRIlllBCB: 
tJSTES, TCalSBBaRIC: B J I I U ; PISSIOX PRODUCTS; 
ICTX'aTIO* PtODOCTS; SOILS; URPLES; 1BIRILS: 
10MITS; S U D S ; UBIOB0CLID2 RISRkTIOB; 
l itRICIOB 2*1; PLUTOBIUU 2 3 4 ; PCOTOBISR 23«; 
BKItCIOOBD 1I0I1TIOS: D R U M S E ; rLOODITC; 
PiECIBITBTIOB, HETEOROLOCICH; CESI0R 137; 
C0B1LT « 0 ; CEIIOI ! • • ; 1BTIR0BT 1 2 5 ; IDTIEIIOn 
10<; STROBTIUR 4 0 ; TISSUES; SkSTtOtlTESTIML 
TR1CT; j r i » ; •I0X0CIC1L STUDIES; PIELD STUDIES 

<125> 
Rarkkee, O.B., Radiological sad Eavlronaaatal 
Scleacea Laboratory, Esvirontastt l Sciences 
Brasck, tdaks r a i l s , 19. 

Ic t ivat lee end r i s s i o a Projects ia tke 
Eaviroasent tear tk* idako Rational Eaglseerlag 
laboratory Radioactive Baste Reasgeeeat Coeplex, 
(3) 

ISO-12585; 19 pp.(1910, Ipr i l ) 

la order to a s s e s s tke oavlroaaeatal iapaet 
of tke Sefcserfec* Disposal ires (3M> at the 
Radioactive t a s t e Raaageaeat Coeplex, saa l l 
aseaals **d s o i l saaples aer* co l l ec ted sear 
tke JD1 i* 1471-7J aad saalysed for 
ac t l fa t ioa aad f lealoo necl ldes . Levels of 
rad ioac t iv i ty ia deer aica (PMORTSCQS 
RlRICOllTtSI sere amoral ly belo* detectable 
l l a i t s except i s saaples col lected oa tke 
per iaeter of eke area, vkere to ta l 
radioisotope coaceetratloa* of 202* and *15 
pCi/a sec* obtained fros side* aad ex trac t s , 
re spec t ive ly . Detectable radioaacl ides la 
tke s o i l *er* primarily C* i n , Co ( 0 , Ce 
104, fb 12$, la 10«, asd Sr 40. So i l 
e o a e e e t r x l o a e of tkeae «*elldas at tka 
periaeter sere as fo l lows : C» 137 a r e n a * 
7.0 pCl/a, s a i i s s a f t , 1 p d / a (12 t i e * * 
bactaroasd); Co *0 areraaa ( .1 pCi/a, aaxiea* 

<12*> 

1 1 . 3 p C i / a ; Ce 1«* a * * r e a e 1 .2 p C i / a . a a x l a a a 
1 .9 p C l / J ; Sb 125 a v c r a o * 0 . 1 p C i / a , a a x i e a a 
0 , 3 p C l / e ; l a I K a t e r a e e 0 . 3 p C l / a , a a x l a a a 
0 . 7 pCi /V; Sr 40 a a e r a e e 0 . 0 p C i / 4 , a a x i a a a 
2 * . * p C i / 4 . I t 3SC a f r o a SOI , B t e t t o e Cs 6 0 
c o a c a a t r a t i o a aas 0 . 0 p c i / o ; Cs 137 ( 2 . 1 
p C l / a ) at>d Sr 90 ( 1 . 6 p a / « | a a c e 2 -3 t i a e s 
t k e b a c k a r o a a d . I t s a s c o a d a d e d t k a t tk* 
s t o r a g e o f r a d i o a c t i v e e a s t e a t t k e I I E I 
t s d l o a c t i T e l a s t e B a a a g e a e a t Caaplex k a s k a l 
l i t t l * e f f e c t oa t k e c o a c e a t r a t l o a s o f 
a c t i r a t i o s a a d f i s s i o a p r o d a c t s i a t k e 
e a * i r o a a e a t near t k e SDa. ( l a t k l ( U S ) 

Cs 1 3 7 ; Co 6 0 ; Ce 1*<: Sb 12$; I * 10a; Sr 90 ; Cs 
1 3 * ; C* 1 * 1 ; Zr 9 5 ; l b 9 5 ; Bn $ * ; Co 5 7 ; Re 103 

BIOTl: SOIL.'.; W1STE STOS11E; EIPII3PBEIT; 
PISSIOI PtODOCTS; kCtlTlTICB rtOOUCTS: 
SlDIoroCLIDES; COICEPIMTIOBS; CESI0B; C3B1LT: 
I0TBEIIBI; STtOITVIB; R E L S STS9IES; BI0L0SIC1L 
STUDIES; ECOLOCIC11 STODIES 

<12«> 
Barkkaa, O.D. (Ed.), Badiolot lcal aad 
EBViroaseatal Sciences laboratory, Idako P a l l s , 
ID. 

Ecological Stadles oa tka tdako •«t lon«l 
Eagiaeeriaq Laboratorp S i t e . 197B Proaress 
Report. (3) 

I0O-120B7; 371 pp. (1970, oeceabec) 

Tke report describes eco log ica l research 
csndected at Idako Natloeal Englaeerlag 
Laboratorv darlag 1978. studies ekick re la te 
to radioactive waste aaaagaaeat aspects have 
bee* abstracted e*pacet*lv. Tk* s t x d i e s 
iaclade botk tk* s n i * * l s aad vegetation on 
s i t e . Rost of tkese kave been coablned %lth 
tke saae s tad le s presented In 103-12098, 
PSOCEEOIBCS or T«E srspcsioa an tnt toim 
BkTIOflL EBSIBtniBS L1B0HTOS1 ECOIOST 
PROCItBS, keld at Jackson lake Lodge, Srand 
Teton l a t l o n a l Park, September 10-12, 1978, 
and ear be accessed aader tkat report aaab*r. 
(LEB) 

See a lso IDO-12088. 

ECOLOCT; HBOt»TO»r STUDIES; rlELD STUDIES: 
TBEOIETICIL ST0DIES; R0PILS; BkRBtLS; I tTEtroBL; 
IIVEBTEBRkTES; PL1RTS; EFf LOUTS, 1 I I B 0 I S E : 
wrvitrts, LIOOID; BBSTES, «»Dio»cri»t: UPTIIE; 
COBCtBTRlTIOBS; DISPERSIOB; BIOSPREBI; BIOT1; 
BIRDS; RlDUTIf- i EEPECTS; (BTIIOBRE^TIL EXMSDRE 
P1TRRIT; POOD C H l t l S ; « t T I f » 3 ; EC0L3CIC1L STODIES 

<127> 
B a r t e r , « . l . , E . I , d s P o a t d* l e a s a r s and 
Coapanp, l i k e n , SC. 

Srosad D i s p o s a l M a c t l c e a a t tka Se*a*aak Rlvar 
Plant. (2) 

STI/POB/1S6; Dlaposal of Radioactive • • a t e * into 
tke Sroead, rroceedlags of a Svapoelae, vieana, 
l a s t t l a , lay 34-Jane 2 , 19*7, (pp. 95-105) , 66« 
pp. (STl/f0s/15C).(1967| 

t deacrlptloa of tke general groaad vaste 
disposal pract ices at SRP are detailed la 
t k i s report. Tka d l scsas ie* i s based oa 
experlesce ia so l id vast* laad barlal s lace 
1953. Tka eontaalnatad saate barlal a t tka 
t l e e of t k i s report contained approtleatelv 
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OISPOSIL SITS 

<12T> COIT. 
1.5 a l l l i o a cartas of act ivat ion and f i s s i o n 
project radioaeclidas aloag aitfc 9,000 cartas 
of traasatanic e l e a e a t s . Loe-level vas tes 
•kick do Bat iaclede traataraalc a c t i v i t y 
exceeding 100 a i l l t c a c i a s par aasta coataiaac 
i s barled ia a eetar deep trenches located a 
to 12 aatars above tke voter tab le , 
tcaasaraaic aastas ara pieced ia concrete 
coata iaers aad tfcea berled. aipba waste i s 
segregated fcoa bata aad eaasa aasta aad tka 
bata aad gaeaa aasta i s farther segregated 
ia to kigb aad low l eve l categor ies . Tka 
average cost for laad barial aas est iaated to 
ba 35 do l lars pax ca a. It tka t iaa t k i s 
report aas written, s ign i f i cant lawals of 
a c t i v i t y m a l t i n g fro* a igre t io s kad sot 
baaa observed along tka flood p la ias of tka 
adjacant t r i b s t a r i e s . Tka rsport a l s o 
eoata ias a d l seass ioe of tka saceess of tka 
seepage pi t prograa at SIF iacleding cos t 
e s t i a a t e s , tka absarvaaca of t t i t l a a 
breaktkroagh at tka p i t s c losast to tka 
t r ibatary , and tka operational procadaras 
adoptad. ( lata) (JC) 

Tkis raport i s ckiaf ly a geacral saaaaty aitkoat 
a greet aaoaat of kerd data. (W1/JC1 

loa Ezckaage Capacity; Daptk t o t i t e r Tabla 

SC 40; Cs 137; R 3 

»0S3tPTIOI; CUTS-. rTSSIOl H0OOCTS; etOLOST; 
?*9<IID « » » ; OUTCROPS; VhSTfS, »»BI01CTItI ; 
• »STE DISPOSnL; IkSTES, T S n l S O I I l I C ; SEEPaGE 
PITS; TIEICRES; I ISTES, LOI-lETEl; ECOSORICS; 
B O t l l t : COSTS; PETIEIS 

<12«> 
Rttuszek, J.R. , P.T. s t r n i s a , and C.r. Raster, 
•«« lock s ta ta Oeparteaat of Health, 
•ad io log ica l Sciences Laboratory, Division of 
Laboratories aad Besearck, Albany, IT: l ev Tork 
Stata Oapartaaat of Coaeeree, Division of 
Iadastrinl Sciancas and Technologies, klbaey, 
IT; lav Tork s tata Energy ftasaarck and 
Developaent ksthorlty, lea Tork, IT. 

tndlonaclide Dynaaics and Retlti l ap l i ca t ions 
for tka lea Tork Reclear Sort ies Center'* 
iadloact ive l a s t s Barial S i ta . (3| 

CORP-7»0310; STI/P0nY«33; IkH-SR-207/59; 
Ranegeaent of Radioactive laatas froe tka 
laclear Peel Cycla, Proceedings of as I t f i 
Syiposiaa, Vienna, t a s t r i s , Mrek 22-26, 1976, 
Vol. 2 , (pp. 35?-372), «2« ?p. (IJEJ-SR-207/59, 
COIP-7&0310, STI/»OB/»33). (I97S) 

Tka aaata burial s t ta a t tka eastern lev Tork 
lac lear Sarvlca Cantar kas baan in operation 
alnca 19*3, storing s o l i d l o e - l e v e l mate s in 
tranckas cat i a to fine-grained s i l t and c lay 
s o i l ( s l l t y t i l l ) . In spita of preventative 
aaasaras, by lata 1973 at tec l e v e l s in 3 
tranckas bad risan to v l tkln a fav ca of tke 
covering i n t e r i m . In 1973-7* ( stady of tka 
problaa s i s conducted by RSttot and tka E»«. 
h c t i v l t l e s of RTO, Sr 90 , and Cs 137 vara 
aaasarad in trench attar and core s tap le s 
asing t large-volaae ea(Ll) crystal for 
geaae-epectcosetry and chen leal analysia for 
a lpkt- aad b e t n - e i l t t e r s . Tcittue 
coneantration froa pora vatar patkad in tka 
c o v e r - s o i l 1.5-2 a belov the surface, sr 90 
aad C* 137 vara tost concentrated iaaadit ta ly 
belov tbe sarfaea. Slant-kola core taaples 
skovad t r i t i a a algratlon to ba laaa than 0.3 
a, vhi la Sr 90 had aigrated approti iately 20 
ca . i t sas concluded that 1) radionuclide 

s igrat ion i s tke s a i l sas r e l a t i v a l ? a iaoc . 
21 groaadvatac eavaaaat i s aat s t g a i f t c a c t , 
31 r i s ing trench v t t e c l e v e l s antra probably 
daa t o ratavatcr ia f lXtcat toa . aad *1 
rad ioact iv i ty aaar tke ssrtacr sas aat 
necessar i ly dee t o trench ea ter , bat say have 
baaa tka r e s e l t of se&lls daring barial 
a c t i v i t i e s , t r e se s d igg ing , or a t r l e e a t s fcoa 
a teerby f e e l capcocessiag plant . »y Jassaxy 
1975, trench eatar "as 1 a above the 
sadlstsrbe* s o i l l a v a l . as* radioact ivi ty i s 
loca l straaas ass ap. leaoval , treataaat . 
and raleasa of satar fras tae traackas eas 
begae- Tk« es t laa t sd a u i a a a iadividaal body 
dose for tka released se tae i s 1 i 1«t*-*l 
are s ; t o t a l bedy-popalatioa das* i s ahoat 0 . 3 
persoa-raa. Dastks azpectad fraa t k i s 
disckarga, aasad on • « ! » Coaaitta* r isk 
as t iaa tas ara l a s s than 1»fE-a | . l e l e a s e a>f 
entreated trench eater eoald aot kava £ 
s t a t i s t i c a l l y sign i f l e a s t kaaltk a f f e c t . 
(Lli) 

sigratiaai l a t a ; Total l oo Oaa^aatratios 

Cs 137; Sr 90 ; • 3 

T t r r l B B : T I B C B S ; TILL; IISTC 1111CCIEST: 
• I S T E S , LO«-LEVEL-. InSTES. "(OLII; M s t U T E ; 
MDIMCTITrrT; CESI09; BISIOSU. S R C : S»3»»B 
atTEt; noooinc; omrioas: rouitioi, IITH: 
fOLLOTIOl, SOIL; I1DI0IBCIIBE I I « U T I O I : S l fETT; 
SOILS; C U T S ; S T K U S ; STIOSTIW: g E a S 9 I E i n T S ; 
SISPLIS; C i n i C a L M h L T S I S ; r lSLB STI0IES 

<129> 
s c s i f f , T.J . , L. Pralay, J r . . aad 9.B. sarkkaa, 
Colorado State Oaiversi ty , for t C o l l i a s , CO; 
ladia log ica l aad Eaviroaoeatal Sciences 
Laboratory, Idako r a i l s , t o . 

Iodine 124 Ols tr ibs t ioa In Tegatetloa oa tea 
Idako net lone I Engineering Laboratory S i ta . (3j 

IDO-1208*: Idako l a t i o a a l tagiaaariag Laboratory 
Ecology Progras*, 0 . 0 . Rarkkaa and I . J. Irtker 
(Eds.) , PCixeedingi of a Syasos i s s , Jackson take 
Lodge, IT, Saptaabac 10-12, 197«, (pp. 3»-J9) 72 
pp. (IDO-12001); IDO-12087; Ecological Stadias 
oa the Idaho la t ioaa l Engiaaariag lakoratory 
Sita 1970 Trogresa laport , 0 . 0 . larkkaa (Ed.), 
(P". W8-11*) 371 pp. ( I00-I20«7 | . (197t , 
Oacasfcer; 1979, kpril) 

k stady i s i s progress ca datersiaa tke 
concentration of I 129 aad tka rat io of I 129 
t o I 127 la vagatatioa st the IIEL s i t e aad 
t o assass tka potential transfer tkroagk tka 
food chain t o eaa. Daring hegest 197S, 
seap l s s of big ssgebrssk (tITEKSIl 
TtlDEfTlTt) aad sized grassas vara so l l ec ted 
at It locat ions 1-t0 l a fr>o the Idaho 
Ckaaical Processing Plant (ICPPi along 
transacts tanning northeast and soatke st of 
tba plant (prsdosiaeat vind direction) ; thre* 
backgroand locat loas n r e a l so saaplad. I t 
sack 1ocatioa rapl ie t ta taaplas of sagabrask 
asd ap to * s tap le s of grassas voce 
c o l l e c t e d , only tka cerres t year's groetb of 
eegebrask sas c o l l e c t e d , aad grassas vare 
cl ipped t t groand l a v a l ; a l l sasplas vara a i r 
dried, laatroa act lvat iaa tecknlgaes aare 
u t i l i zed to a s t i s a t a aaoants of I 129 and I 
127 la the vaoe t s t io t . Prior to act ivat ion , 
the iodlna van separated fcoa tke balk sasple 
in order to reduce by-pcodect a c t i v i t y . This 
v t s accospliahed by dry oridet lve eosbsst loa 
of tke s taple end c o l l e c t i o n of tke vo la t i l e 
lodlna on activated charcoal. Tka iodine vas 
satlad la t gatrtz act ivat ion tapoale and 
t c t l v t t e d along vltk n I 129 tnd I 127 
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<m> corr. 
coeparltor standard so 1st ion to pradece 
radioactive I 130 a ad I 12ft. fo l loaias: 
e c t i a a t i o e , t t t iod i se ees tartker parit ied 
a? so laeat a t trac t ion separations and 
precipi tated t o f a c i l i t a t e detect ion, a 
datecaiaet ioa of tke a m a t of X 121 aad t 
II* i a tW i s o l a t e d iodine aas eccaeplisked 
b» coeparlne tke r a s e l t s cf eaaaa 
saaetraoxaakic aaalyaie a t tka i s o l a t o r 
i o d i s e aitk tkat of tka standard. Tka 
n n l u of t k i s s teep e i l l aakaaca tko 
r e l i a b i l i t y a* a s t i a a t e s cf I 12* content i e 
kiota ew the IBEX s i t e , add Uforaat loe oa 
tka l e a a - t e r e eeaireaaaetal kakavior of I 12* 
•a* iaacer* t i e re l i e fc i l i r f of I 12* «os* 
* s t i e a t e s foe aaa. Uatk) ( u q 

t 12*-. I M l 

looi i t i2«; »urrs; B » J C U B S ; EBIIBOSHEBTI. 
MKlS'tt N T « 1 T ; SSkSSES; EITLOEBTS, al*E0tI2: 
ISOTOPE aatros: »toiosaci.is- sraaTiot; txaj 
STV9IES; tlJOMTOBT STVBIES; a m i ! ; BIOlOGICil 
STMIES 

<IM> 
seiendsn. S.* . , S M i m t Biter Plant, t i k e s , SC. 

I s i l : - s i ter ia<: foe ' t e t a n i a s at tka Ss-essak 
alter n u > . t»» 

Sealtk Pkasics 2«: 3»T-15e.(lT*5. i p r i l i 

M m oa; las t aad ot fp leat s o i l s M » 
co t tee -ed aail asalfzetf foe Pa 23* asd Pa 23*. 
roar o f tka s o i l seeples sere at tka plant 
per isater «k i l« t i r e * aara at a disease* of 
1*0 k i l a e e t e c s froa tka plaat . fka analyzed 
saaplas •aca coases i t e saaplas of 19 cocas 
c o l l e c t e d at aack locat ioa . Sack coca 
eaassred W ca t f T.« ca diaaeter, tad aas 
cat i a t o foac s e a a t s t s recresest ina 0-5 em, 
14-22. % ca, and 22.5 t o 30 ca laptks . 
S e s a l t s of tka i a i t i a l seven saaplas sko«*d 
tkat appres i s s te ly M l of tka Pa a t s 
contained ia tka top IS c a . i s additional 50 
o a s i t * saaplas aara co l l ec ted to tk* 15 ca 
ieptb . Tka casa l t s skoaed a teckqroead ta l e* 
foe t k i s s a c t i o s of tka ccentty of 
approalaital j 2 aClSsq xa . 'Uaples takaa 
t i t k l a 2 as of tka plaat kaa kl«k*r 1***1* 
sko*ia« toaa plaat c o a t r i t a t i o a . Tka 
techeieaas end analyt ical procedece* t o 
analyze tka s o i l data aca dlscsssed i s 
d e t a i l . (ISJ 

analyt ica l teckale,ses a s a l by tka aatkoc ere 
dlscasse* in dotal I aloea aitk tka pcedce*. 
(BS/IS) 

Pa 23*; Pa J3» 

PMTOBWll: SOILS; B»C»«00»9 PW*?rOB; 
TOposatPRT: aosttoaivs: s u n t i l ; L O W I I C , 
tlDI-HCTITltl; OtPOSItlOB; tC» ttCHlKt; BOCLtlt 
rtctUTtts; sePifiTioa PBOCESSES; iso-ii-m-, 
cata-teat. aaitrsis: STPWEB-S; H«LO STOKES; 
LiBOtntotT stooits 

<I31> 
Reyer, I . I - , »-J. E s t l r o e e t e u l Protaetlon 
Aseacy, Off lea of tadlatio* rrofraas, 
• a a k l t f t o a , DC. 

tacast tspaclaaea aitk tka load tar ia l s f Solid 
tos'Laaal (adloact i fa l a a t a s . (3) 

HBl-SS-70"»/t»: saaacaaaat of *adioacti*a aastas 
froa tka aaclaar raal Cycla, Procaviiaas of aa 
la ta Syaposiaa, riaaaa, a a s t r i a , Sarek 22-2S. 
i*Tt, » o l . 2 . epp- 3W-3*5 | , a2« pp. | 1* ia | 

Barial of s o l i d loa- laaa l cadioact laa aas tas 
a t tkraa s i t a s i c taa a as tara » . s . k s s sot 
BcoAacac s a t i s f a c t o c ) c o a t a i s s a a t . at tkas* 
s i t a s - saxaT F la t s , KT, a»st »al l»T, I f , aad 
0a'« !id«a Batiosal La!>oratoCT, TX - loa 
paraaabi l i tr sabs'rata aad kiak r a i a f a l l 
{100* c a / r n kas casaltad ia traaek floodiaa 
aad radioaaclida a i f r a t i e a o f f - s i t a . 
Staratioa kas baaa k» |1> sarfaca ranoff. (2 | 
ia tar f loa or lataral a iorat ioa tkroaak tka 
•asAtacatal zaaa, or | 3 | sabsacfaea a iarat ioa 
tkraa^k J i i n t s , f rac tacas , or saad l a s s a s . 
Tka sorptiaa capacity of tko sakstrata kas 
baa* typa**** bacaasa a f tkas* trpas of 
a iara t ioa , as opposal t c iataraxatalar f l e a . 
l a aack casa , distaaca froa tka trazck to tka 
aaarast s i c f a c a disckscaa poiet t ia tka 
ia tar f loa patkaay i s 15 a or l a s s aad 
dis taac* a ia sabsacfac* a iocat iaa i s 30 to 
150 a. BTdcooaoloaic c a s d i t i o s s at tka s i t e s 
kam baaa altarad bj b a t i a l opacat ioas . 
Coaclss ioas mn tkat (II fasdaaaatal ckaagas 
i s disposal aatkods are seeded, (2) tkat the 
sever i ty of tbe e x i s t is<j prokleas are 
coccectable . (31 tkat sea c r i t e r i a a te aaeded 
for sasta saaraeatioa, treataaat , aad 
packaaiao, aad for s i t e s e l a c t i o a , 
a a a l a a t i s a , aad oparat iea , aad (*1 tkat tke 
c o s t of waste disposal BIT iacresse i f these 
c r i t e r i a are iapleaented. ( i t 13 

K i n t ; SXSTCS, scito; iksres, ta»-iir;L; 
F?rCIPIT»Tia», SETEOXaLOeiClL: ?£»aHSII.!TI; 
MOioaociiDE sieuTtsa: cscois »»TES : sotrtzt 
««TEIS; JOIITS; PHCT9»ES: S0t?TI9»; TEEaCSES; 
SETHOOS; aasts TaE»T»E»T; ncn.-,t*',-. COST 
BMirrr aiatrsts; n i t s STBSIES 

OS2> 
a i l l a r d , J . B . , O.u. sactkas , asd P.a. ik icker , 
Colorado State B a i n r s i t r , Bepartseat of 
BadialofT aad t a d U t i o a Bioloq?, port C o l l i a s . 
CO; 3 .S . Eserjf aesaarck a ad 9«Telopaeat 
kdaia i s tcat ioa , EaTltoaaaatal Scieaces Bcatclt, 
Zdi*o F a l l s , I». 

I Badioecolooical Sti&j of tke Test tese tor Ire* 
laackiao Pools. (3) 

IDO-12011; Saaaarias of tk* :<Uko la t ioaa l 
EafiBaeriao Labor«torT s i t e Ecolo<|icaI 
laforaatloa Reei in i , o.D. Rarkkae ( H . ) , (pp. 
I0-12J, s i p p . , nBO-120 l* l . ( l « lS , Jalr 10| 

t a d i a t i o s l e v e l s at tk* Test aeaetor tr*a 
(?*•) laackiaf po^ds at tke » i w r sarf ice ar* 
aboat 10*15 i l / k i and up to 200 a!/kr foe 
ansklelded sadlaaats and elaae alona tka 
basks, aackaroaad radiation I s iboat 0.32 
a*/kr for t k i s area, kppcofiaatalr at,000 Ci 
o f bet a-9* aas a c t i - i t y h»»a neea discbaraad 
t o tk* Tt» ponds s ine* 1452; tke l«la averaaa 
radioaaciida concentrations in attar 
discharged t o tke ponds c o n s i s t of an 
assortaeat of f i s s ion sad act I ration 
prodacts. Bissolaed oiraea raaoen froa *. 1 
t o 1.9 ppa, coadaet ia i t r fros ( 5 to 170 alcro 
oaks/ca, and pa froa 6 to ». Tka or > c t l » * « 
of tk* atady i» pro7r»s» are: 1) to ideat i f* 
d e n s i t i e s sad spacies o f birds a t l U a l e a tk* 
Ti l pond area aad tkeir • •*» residence t laaa; 
2) to find a reasosable e a t i e t t e of tka 
e l d e s t body fcsrde* pat sib la for n t e r t o a l , 
aad to e s t i a a t a tka dosa to atn ta « rasa l t 
of consasiae aaacl* t i s s s e fros aaek birds; 
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<132> C3BT. 
It t o ident i ty *»S aeasat* radionecl lde 
concentrations ia tke var ios s pond 
coapartaeats, and by saep l iag tkfoegk t i a e , 
d»teraiae i f any seasonal var ia t ions t r t 
operating; and »> t o nodal I 131 aptak* ia 
svat lovs feeding os tk» m ponds aad t o 
ascertain i f any groeth cat* e f t e c t j e x i s t a s 
a casa l t of sack eptake. (IIP) 

D ( : Teeperatere: Tkaraal eo***ctjvt»r 

LESCBIBC; POSDS: I I I D S ; BOOT SBBSEB; s iTsiroiL; 
IkDIaTTOB DOSE; M l : TISSBES; aOSCLES: 
IMESTIOl; S t t P L I I C ; lODIIE 131; I H U t ; SB01TH; 
SEBISSXT5; ILCtE; MCECBOOn E1DI1TX-*: r i S S I O l 
PB300CTS: »CTI?»TIO» P80D0CTS: TMTIBS; CEBIU1 
! « » ; CESIBB 137; COBtLT 6 0 ; m C O I U B - I I O B I B B 
9 5 : SODIBB 2 « ; E10UTIOB, U M ; BETt PaBTlCLES; 
IIOTIMS: craoaivi s i ; n s i t s . LIOBID.- BITS*: 
SJSM.ES: P U R S : IBSECTS; uraPLUETOi; 
SEOIBEBTS: E1Z1B0 aBaLfSIS; ECOSTSTEHS, 
TEISESTEIBL; ECOLOCI; ECOSTSTERS, aQOaYIC; riELD 
sTvnss; ECOLOCICIL STTOIES 

<133> 
U l l a r d . J . B . , r . « . th icker , a ad O.D. Barkba*. 
Colorado Stato Baivers l ty , Dapartaaat of 
t sdio legr **d Badiatioa Biology, Fort C o l l i e s . 
CO: radiological and Esvironsental Science* 
Laboratory, Idako r a i l * , ID. 

ladloencl ide Concentrations in a Barn Svallov 
Popalatioa la s t ing neac Badicective Leaching 
Foods (Barns Svallov* * e s t i s g Banc Bsdioactiv* 
taacaieg Ponds i s Soatbaasteca Idakol. (21 

100-12988; Idako Bational Engineering Laboratocr 
Ecology Progress, O.D. Backhas and B.J. artfcnc 
(Eds.), Proceedings of a Syarosis*, Jackson Lake 
lodge, ( T , Saptaabac 10-12, 1478, (pp. 3e-35| 72 
pp. (IBO-120I8I ; ID0-12087; Ecological Stadias 
oa tka Idako Bational Engineering Laboratocr 
Sita 1978 Progress Btport, O.D. Barkkaa (Ed.) , 
(pp. 1-1*1 371 pp. (IDO-12087). (1978, Dacaabar: 
1979, i p r i l ) 

Coacantcatioss of radioaaclidas i s barn 
s s a l l o * (BIB0BDO B9*TlCk) popalatioas l i v ing 
In tka v i c i n i t y of tka t a n Baactor area 
(Tl»| leaching pond at IB EL nave baas 
aeasared. Pregnancy of ocearceace of 
radionuclides *•* reported for tkcaa 
developsentsl stag** velgking 0-10 a, over 10 
g, aad ada l t j . Over 20 cadioaacl idas vere 
found la a d a l t s , bat Se 7« an* tka only o n 
fosad i s a l l tkcaa developmental s t a t e s . Cc 
SI exhibited tka highest concentration of «ny 
aae l ido , aitk 520 pCl/g vkola body. Pa 2* 
kad r e l a t i v e l y kink concentrations, in s p i t e 
of a 15 kc pkysical n a i f - l i f e , c* 137 and I 
•0 sere tke oaly ase l idas detectable ia 
o f f - s l t a control n a t i o n s . Internal doe* 
rata* increased by a factor of a froa 
iaaetares to ada l t s . Ba 2* »as tke aaln dose 
coatrlbetoc (72( of t o t a l ) ; Cs 137 aad I 131 
*ere a e i t . l i a e t y percaat of tka to ta l 
intnranl dose i a adalts >a* fros beta 
r a d l a t i o i . Coacaatratloa factors (CFn) eere 
ca lealated for tea tare* develepeeatal s tages 
altk respect t o f i l t ered pond rater , era 
aera greater tkas ose tor a l l aec l ides except 
Cr SI , la 1*0, and fa 1«0. The anjor 
ia teraa l dose ccetr lbators (Cs, f a , I) skated 
s igni f icant iaerense* (P«0.05) as tke 
•va l l ovs developed. Inotker e i p e r i e e s t fcand 
tkst batching aad development of yosaf 
inflneneed tke dose rate ia tka nest , i 2.5 
fold iecrase *•* observed, fros >• nlad/day 
In eggs to 220 alad/day ia yoaag. Tka 
external nest dose rata of 220 aBad/day for 

tfce route eas aboat 20 t iaes tke internal 
doc* ra te . Since kackerasad radiation ia 
soetbeast Idako i s 150 nt /yr , iaeatare 
s ea l Ions a t t ee Til rece ive t k i s anoant in 
l e a s tkan one day- tasatara sea l lov* 
received a aeaa dose of 5 . * ends oariag tk* 
nest ing aer ie* . Creatb rate ana lys i s of TSi 
a a ' control s s a l l o s s shoves tkat tke aean 
groetk rate constants did not belong t o tke 
ease popelation (P««.f<5>. Tke f i r s t c la tck 
of ?** bir<ts kad a s i g e l f i c a a t l y (P l e s s tkan 
0.051 lover aean groetk rate of 0.«3*/dny as 
coapared t o tke c o n t r o l ! v l tk 0.a»»/oay. 
Bock c l e t c k e s at t«» ears a lso faaad t e 
d i f f er s i g s l f i c a a t l y (p l e s s tkan 0.051 , a i tk 
tk* second clatcfc skoeiag a larger groetk 
r j t e . H I grovtfc rate valaes aere e i t k i n tke 
rasge of valaas reported for t k i s spec ies i s 
tke l i t a r a t a r e . (IBB) 

T^tal Ioa Concentration 

Se 75 : Cr 51; ?a 2t ; Cs 137; E no; La 1*0; Ba 
1*0; I 131 

MCDS; roass: aoieixs POBDS: coBctariuioa 
ricrots; DOSE UTE; aaoikTMa DOSE; 
BBDIOXDCLIDES; EXIIBOBBEBTU. RPOSaBE PKBBaT; 
EXrOSOkS. I R E t l l l - , HELD STSDIES; BPTIEE; 
EXPOSOBE BkTE; BIOLOCIC1L StBDIES 

<13»> 
l i l l a r d , J . B . , r . i . akicker, and O.D. Barkbas, 
Colorado s t a t e Oaivecsity, rort Co l l ins , CO; 
Badiclogical and Environs*ntal Scleaces 
Laboratorr, Idako F a l l s , 10. 

Distr ibat io* aad avian Expert of Sanaa Eai t t iag 
Badioaaclides at tke Test Btactor area Leaekiag 
Ponds (Caasa Ea i t t l sg Radieaaclides of tke Test 
Benctor irea Leacklsg Pond a) . (2| 

IDO-1208B; Idaho Bational hg iaaer iag Laboratorr 
Ecology Progress, O.D. Barkis* and B.J. nrtknr 
(Eds . ) , Proceediags of a Sraposisa, Jnckson Lake 
Lodge, BT, Septeeber 10-12, 1978, (pp. &3-6*) 72 
pp. (XDO-12088); IDO 12087; Ecological Stadias 
on tka Idako antion*1 Eaginaariag laboratorr 
Si te 1*7t Fxogress report , O.D. Barkkaa (Ed.) , 
(pp. 28-«( | 371 pp. (IDO-12087). (1978, Deceabar; 
1979, i p r i l ) 

1 stady of three teaching peed* adjacent t o 
tke Test Beactor Braa (ffn| at IBEl eas 
coadacted t o deteralne tke seasoaal 
d i s t r i b e t i o a nnd eco log ica l bebavior of gaas* 
e a l t t l a g radto i s c l ides and t o e s t i s a t * 
aaoants of radioactive paterlala exported by 
tke principal av lss spec ies ss iag tke ponds. 
Bostkly pkyaicockesical aeasaraaaats shoved 
kigk dissolved ox/fee and lov eoadnctivity 
typlcnl in tk* viator acatks, and ao evideace 
of tnaraal s t r a t i f i c a t i o n or oxygen deplet ion 
a t deptfc. r a i l sad s la t er bloaass e s t i a a t s s 
•are obtained for tke eajex pond 
coapartseats , l sc ladiag peripkyton (tfce 
l n r g e s t ) , ses ton, xoeplsaktoa, arthropods, 
a ear gent aacropkytes, sedges (SCIBP0I sap.) 
and eaalagaatlc l i t t o r a l vegetation (CIBSI0B 
•pp . aad TttOBICa 1B101UIS). aa iDvaatory 
of radleaecl ides la tke farloas con pact M a t s 
Indicated tkat 99< of tk* a c t i v i t y v*s 
associated vitk f i l t e r e d vater aad s e d l e e a t s . 
Tk* reaaiadar vas eonceatrated aa i s ly in 
seston aad petlpkyton. t h i s Inventory 
accoented for 25* CI (3 Ml of tka 731 Ci 
es t iaated t o renal* at tk* t i e * of s a a p l i i g ; 
tk* renalnder l i k e l y l i e * a t gc**t*c depths 
ia the sediaeat*. i u l y s l s of bird sp*ci*s 
labablt lao tk* pood are* fe**d tkat e* 
isotopes sore tke Boat co**o* ral lonnclida* 

http://sjsm.es
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<13»> COBT. 
ia eetartoal atacle t i s s e * sad tea principal 
potent l* 1 tea* coatrihators to sea via 
coasaaptxe*. i ter*** radioaacl id* 
coacaatret ioas far U l U n r rcsaaiDtios 
t n c m t a s i . aoatniag dovas {XEBklMth 
UCCOfflal. sad Blackbird* saaaed teat 
l i l U n c bed tka highest n l t t i n 
concentrations, aad do*** had th* l o e e s t af 
«*r a i r t aaaple*. Otkar cirdx iavaatieatad 
Uclad*d spotted sandpipers tkCMtlS 
U C m i l N aad bar* s e a l l o e s ( S I m o o 
HST1CB), tba l a t t e r potent ia l r a d i o s a d i d e 
•xportars daring th«lr Call a lgrat ions-
Estinated a* lea rad ioac t iv i ty export rat* for 
1*75 aas 13*0 *Ci/yr Car eatarfoel (*0* of. 
t h i s associated * i th *xt* taa l t i e a a e s ) , aad 
t o t a l avian export, **s » 3 » a c l / y r . I t t k i * 
cat* a*r* applied over tk* 2S-yr l i f a t i a e of 
tk* ponds, 33-3* act *o*ld bat* bee*, exported 
by t«T» ( tota l a c t i v i t y discharaad to tk* 
poads i a t»75 aloaa vas 1200 C i ) . In 
addi t ioa , easy of tk* aacl ida* kav* abort 
k e l ' - i i t e s , "kick aoald l i a i t tk«ir re eg* of 
•xport . (LKS) 

(itas; miioisiwiu. uposmi mataT; roros; 
BOLDIBC POBDS; BaOIOaCTXTm: SaOItTIOB BOSS: 
DOSE IkTE; DUPOSkl SITE; BICB00tCa»IS85; 
H U T S ; ClaSSES; f lEU) STO0IE5; fOOt> CS1IBS; 
DIJTBIBBTIOB; SESIBEITTS; STtnCt X17EIS: BPTBKE; 
IC0LOCT; BaTElFOBl; BIOLOGICaE. STBDtES; CESIVS 

<135> 
Soffe t t , D . , aad a. Ta lU*r , l i o klgo* Ltd. , 
E l l i o t l a t a , o a t a r i o . Caaada: E l l i o t Lak* 
Laboratory, E l l i o t t lak*, Ontario. Caaada. 

sadio log lce l Invest igat ions cf a« abandoned 
oraaien T a i l i n g s >r*a. (2) 

Joacaal o f Eaeirosacntal Quality 
7(3):310-3U.(1»78) 

presented ar* tba r«salta of a* inves t igat ion 
of a* abaadoaad E l l io t l»*» Tai l ings ataa. 
Tli* E l l i o t Lata a n a i a a d i s t r i c t h«s been 
ais*d s ine* 1<S6 and t k i s a c t i v i t y has 
ras t l t ed ia tk* disposal of alaost "0 a i l l i o n 
aatr ic to»* of «ast« in 10 d l s t i a e t t a i l i n g s 
arat. Tkasa t a i l i n g s p i l a s **t* eonsid*c*4 
to have beaa part of tk* degradation of tfc* 
saipaat l i t e r *at*r q u a l i t y . Tha E l l i o t t 
L*k* area i * in a val ley ef loos* g l a c i a l 
t i l l overlying badrock akick c o n s i s t s of 
gtaytecke, a r q i l l l t e , and s i l t s t o a * . Solid 
saaples eaaa fro* t t o d i s t inc t zones on tk* 
t e l l i n g s e l l**: sands, 3"« passing through 
T> as; and s l i a e s , r i th oatr S5< passing 
throagh 15 an. Opos a n a l y s i s s i g n i f i c a n t l y 
•or* «a 226, Pb 210, aad po 210 «*re foand in 
tk* s l i a e s thin in tk* sands. This i s in 
contrast to sraaiaa and tbocioa akick shoes'! 
so pr*f*r*ac*. All the** isotopes sat* lover 
tala** in tk* 17 tear old t a i l i n g s than at 
deposit ion skick can sot t* accoanted for by 
decay aloaa. nance, leaching i s indicated, 
for l i gn ia aaapias groend eater vts 
eot l torad. Tk* eater table in tk* ar*a r i s e s 
vltk tb* spring floods to • posit ion jost 
beloe tk* grovnd surface and then grsoMl ly 
drops dating tk* satser aonth* to a daptk of 
2 to 3 a. Sot* of tk* saapla* skoead kigk 
acid, aetnl , soluble s a l t s , and rtdloiaotopea 
ia tk* tator. The r e l a t i v e l y ainor loading* 
of la 22* and Pb 210 at* not, at present, a 
pablie health haiard s ince an adjacent lake 
ia not a drinking tater aoaro*. Proa 
aoni tor i tg dose on a l l doaaatie »«t*t 
s i p p l l a s tbar* appasra to be adequate 
d i la t ion of both tk* polluted surface f loe* 

aad any groundwater co&taaiaation. Sac* 
study i s required oats id* tb* t a i l i n g s area 
Cor dcteraination of poss ib le coatea iaat io* . 
IBOTJ 

east* Tola**; Scaia Six* B is tribe t ion; Bcptk to 
l a t er Table 

Sa 22*; ?fc 210; Po 210; Tb; B 

aCISS; BEDIOCK: CORkEIIaTKIB; B a i n t l t t | T E « ; 
nO.0 STOBIES; SMBBB BITC1; ISOTOPES: LEtCRtK; 
•ajfl'TOSTaa; !k9I0(QCLI9E B ISSkTliOI; T I t « « « S ; 
T t L l ; BkSTE BkHGEEEBT; akSTE 91SPOS1L: »»T»» 
TkBLE 

<13C> 
florrisoe, J . » . , ktoaic rnecgy at Caaada l i a i t * d . 
Ckalk »i»*r En»ironaeet*l l e tboc i ty . ckalk 
Biter* Ontario, Caaada. 

Caaadiaa Expericace aad Policy in tk* Banageaeat 
of Padioact i t* t a s t e s . (2J 

Bodorn G«olo<}i 4:19-27.( to7S| 

The entrant s t a t a s of radioact i t* vast* 
aaa*9*a*Bt i* Canada i s o s t i i s c d by 
dsscrifciag *%s** *aBa*e*en( practice and 
•xp*ri*ace at OBt (Chalk t i t e r Batioaal 
Laboratory) aHere the aa]ority of the 
r a d l o s c t i e * t e s t e s are stored. The Project 
i s located 125 a l i a s east of Ottaea in the 
Percb Lak* satershed. The a*t*cs*ed i s in * 
rock-l ined basin 2 ka t ide and 7 ka long. 
Bater l e a t a s the area by Perch Creek at a 
f l o e rate of aboat 1 a l l l i o n ga l lons per day. 
The easte aanageaent areas are a l l in the 
bas i s on sandy deposits adjacent to aain 
drainage path. Thas* deposi ts are 10-25 a 
thick and th* eater table i s 2-10 a N-.io« the 
sarface. The sandy s o i l has a lot ion 
exchange capacity of 1-3 a«4/100 g. 
Strontina 99 i s considered to b* the aost 
iaportant radionuclide; i t kas been aeasarad 
aoeia^ tkroeg;k the groonS at 3S of tka gronnd 
eater f loe rate , i t CIBL S.S a i l l i o n 
gal lons/day of s l i g h t l y contaainated tas te 
are dssped i n t o the r i ser t i t h a *S ainate 
delay, toother "",000 gallons are paaped t o 
seepage p i t s . «- i s t i l l another 20,000 
gal lons of l iga id t a s t e t i t b a higk dissolved 
s a l t concentration ar* concentrated 10 fold 
and stored ia underground s t a i n l e s s s t e e l 
tanks ia th* Perch Lake Basin. Rigb hazard 
l iquid t a s t e i s stored ia s e a i a l e s * s t e e l 
tanks ins ide s t a i n l e s s s t ee l l ined concrete 
bankers in the s**e b a s i s . Sediaa hazard 
t a s t e s eere aixed titfc ceaest in s t ee l leans 
and thea bsriad ia th* Perch Lake Bisin in ar. 
andargroand concrete aoaol i tk. The rate 
aotaaeat in the gcooad has been aeasarad as 
125 to ISO years In the Perch Lake aces . > 
leaching rata of f i s s i o * product* tax 
aeasored at 10 (E-B). Bonltoriog of th* 5r 
90 l e t e l ia the r i ser shoe* that os ly 3 to 7% 
coses fro* the Laboratory a c t i r i t i e s . Op to 
t h i s poiat Canada has not had a radioactive 
t a s t e pcoblea bat t i t h tk* advent of nuclear 
poeer plants the problea* t i l l cos* into 
e i i s t e n c e . Option* being considered a t* 
storing irradiated fuel and reprocessing 
irradiated fuel . Disposition of l i ga id 
t a s t e s , p lutonisa , and spent ion efekange 
ras in t i l l a l s o have to be considered in 
developing prograas for tke next f ive to ten 
years. (»DT) 

Stratigrapklc In i t Thickness; Oeptk to t i t e r 
Table; Ion Exckang* Capacity 
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<13«> COST. 
ar » i : Sr 90: I - ' : ! 131; c s 137 

1CCIDEITS: BR; DISMStt SITE; S«»I»»S! B1SI9S: 
»f»L3»TIO»: PtSStOI WOOOCTS; FOILS: SSOHB3 
i » r » i : iox »ICBBBCE C I ? » C I T T ; u * a o s s : 
LUCHH1; LEIEBCE; akTWULS ••C09IST-. StlXSII 
PEMISSISLE COTCEJTSKtOS; »OCtE»» PkCILITISS: 
9BBI3BIJCLIDE SISBaTTOB; PSFSaCSSSIBG; FSSIJS; 
l l » ? ? s : sirETT; BE?»PD»TIO« Facros; SEEPBGE 
PITS; T»EBC*ES: BBST/E DISPOSU.: »»STE 
s m s ' . v . r ; MSTt sroBkGE; vhSTE. cassoos; 
•BSTES. lITSSSEDlaTE-LETEL; BkSTES, LIQ0I3; 
•BSTES, LOB-LEFEL; BIST2S. BlDIOkCTITE; BaSTSS, 
SOtlB: l»KES; RJirTOBIW: FIELD ST33IES 

<137> 
ayers, 3 - a . , B a t t e l l e - P a c i f i c Borthvest 
Laboratories, Pichland, • ! • 

Savironsental aoaitoring Beport oa the States of 
Ground Batec Beneatk the Ranfotd s i t e , 
l a i u r r - D m i l w c 1977. | t ) 

F»L-2«2a; »» pp.11978. apri l» 

~roand vater at the Benford s i t e n«s 
aonitored as pert of a conprebensive prograa 
t? evaluate ex i s t ing and potential pathvays 
of exposure to contasinat ion froa s i t e 
operations. Liqaid radvestes , both low- and 
i a t e c a e d i a t e - l e v e l . percolate l a t e r a l l y and 
v e r t i c a l l y turoegh 150 to 300 feet of 
unconsolidated g l a c i o f i u v i a l and lacastr ine 
sands, s i l t s and gravel overlying the 
groandvater tab le . Bhi le aoving in the 
groand vater the radionuclides concentration 
i s reduced by radioact ive decay, ior. 
exchange, diffusion and h ydnSysanic 
dispers ion. The groand vatec has beer. 
profoundly changed durin; the past 10 years 
by the disposal of aore than 130 b i l l i o n 
gal lons of lov - l eve l waste and aboat * 
b i l l i o n gal lons of in tersed ia ta ' l eve l aaste . 
seven handred v e i l s were ased for aonitoring. 
Beesareaests of the gross beta (la 106) 
indicate the plaae configuration i s s t a t i c 
bat the s i z e has shrank s l i g h t l y . The 
coaflgaration of the R 3 rluee has changed 
l i t t l e in the l a s t year. However, one v e i l 
indicates the plane aay have reached the 
Colusbia River, other n a i l s shov that after 
a peak concentration in 1969 the R 3 
concentrations have decl ined to the 1975 
l eve l nhieh i s as apparent egu i l ibr ius point. 
analyses of I 129 c o n f i n that I 129 follows 
the Clov paths of the otkar aajor 
conts i iaants and i t s l e v e l s of concentration 
are redsced by d i f fas ion and dispersion vith 
the groand vater s y s t e a . Tests for v e r t i c a l 
d is tr ibut ion shov that aort of the 
contamination i s in the urper portion of tke 
iqa i f er , and a roatine saapling prograa 
provides the highest e s t i a a t a of contssinaat 
concentrations. Concentrations of H 3 in 
drinking vater are lo* coopered to the 
guide l ines . The ground aater entering the 
Colombia Biver i s d i la ted by a factor of 
aboat 1900; the river f lo> i s i s , 5 0 0 e f s and 
the anconfined aquifer f lea rate i s 100 c f s . 
apparently there Is as difference betveen the 
apstreaa and dovnstreaa concentrations eicept 
for Co «0. (I3T) 

appendix 1 contains the eaxlsua, ainlaoa, and 
average concentrations for gross beta, t r i t i u a , 
and n i t ra te . appendix 1 l i s t s to ta l alpha, Sr, 
Cs, Co, 7, Da, Cr and PI concentration in the 
ancoaflned i gn i t er . 

Stratigrepnlc Inl t Thickness; Baste Tolaae; 

• i ver rlov Pate; Bydraalic Teloci ty: Depth to 
la ter Table 

3a 10«: B 3; St 90; Cs 137; Co « 9 ; I 129: Tc 99; 
7 23«; Sb 125; I 131; P« 239; I* 22: BB SB; Si 
59; Si «3; la 45; Se 79; zr 93; »b 93: a 95; 19 
103a; kg 1 1 0 B ; l a 226; Sa 22* 

ks i ipEts , nicoiPHEO; c a m a i i a s t s ; 
COJTIHII1T105; DIFTOSIO*; tlLBTIOB: C100S3 
•1TEB; FIELD STOOIES; BT3sat3ST; SMITOBIBC; 
SaaiOBOCLIDE BISEaTIOB; BBSTE OISPOSIL; BhSTES. 
LOZ-LETEL: SISt 'S , IITEPaPtI»T»-LEV»L; BBSTES, 
LIPOID; BBTEa TiBLE; I ELLS 

<13S> 
avers , B . I . . J . J . Fix, ? . J . Blaaer. J .B. 
tayaond, T.L. scGhas, aad E.L. B i l t y , 
9 a t t e l l e - p a c i f i c Boctbwest Laboratories, 
•ichlamd. « i . 

EnviroMental Sonitoeing Beport on tke Status of 
Cronnd Sater Beneatk the Ban ford 
Site—Jaaeaxy-Secesber 1975. (3| 

a»»L-203»; 27 pp.(19'«) 

This report d iscasses data col lected betveen 
Jasaary ar.<{ Deceadvr !$TS at the Baaford 
Beservation. Bashington, as part of the 
Groacd sater Bonitoring Prograa. Basalts to 
date indicate n i trate concentrations greater 
than the Public Health Service anl »?» 
t.--coeBettded standard of 45 ag/1 continae to 
occur in the v ic in i ty of the 200 areas, near 
100-P and 5 areas, and in the east -central 
part of tke Beservatioa. as v e i l as along the 
CoiuaLie Ptver near the 170 areas, and in the 
33G area. Concentrations of n 1 in the 100 
areas and 1 in the 300 area continae above 
backgroand. Detectable gr i s s beta l e v e l s 
occurred only in the 100-B area, as a result 
of eff luent sroa the 1301-B c r i b , and near 
the 100-B area. Strontiaa 43, Co 60, I 129, 
Cs 137, and 5tt 106 analyses shoe their 
presence outs ide the 200 areas, but only in 
very lov concentrations - usaally l e s s than 
10X of EPOa Concentration Snides, rke 
pattern and level of groand vater 
contamination has changed only s l i g h t l y s ince 
the las t report . Soae areas of contasination 
have expanded, notably tae nitrate pluae 
north of ;ab le Bountain and tke plaae south 
of the 200-E area, tke latter kavisg a gross 
beta concentration above 1.0 pC\/al at the 
southeast corner of the area. (LIB) 

Tables of data are provided *% appendices and 
naps are in pocket. 

Total Ion Concentration 

H 3; Sc »0; CO «0; I 129; C% 117; ft 10«; 1 

r.pooao » » T I » ; HASTES, kkDloacTire; TBirion; 
•ITVOGEB COBPOOIDS: aSOirEtS; Plt/BES; 
COrraHTMTlOB; «aDI0aCTI»ITT; I H t n i i r , ; FIELD 
STUDIES 

<139> 
ohl, j . p . , n . s . fieological Survey, Denver, fi. 

Bibliography of teports by U.S. geological 
Survey Personnel on the eevada Test S i te and 
Belated Subjects, Jaly 1, 197&, to June 10, 
1977, vith author and Subject Indexes. (1) 
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<1»> CO«T. 
»SGS-*7e-2**; 2« pp. (1v77| 

Taia bibliography laclB.de* a l l reports issaed 
between Jely 1» I" 7 * and M M 30, 1 « " by 
persoaael of the B . s . Geological Sarvey oa 
the sevada Test s i t * a ad related s eb jec t s ead 
areas . 1 s p e c i a l faataca of t h i s 
bibliography i s a p a r t i a l l i s t o f BSSS-*7e 
s e r i e s capacts (*SSS-»7a- 210 threegk 
05SS-«7*-2Qi showing those raports ia U< 
sar ias tkat haw* baa* issewd s iaea tka las t 
bibliography. Crass rafaiaacas show tka 
a l t eraat ive des ieuat loe af these ra ports ia 
tka vsr ioes ada ia i s t ra t iv* s a r i a s . tka 
rasaiadar af tka bibliography I s sa t ap 09 
l i n e s a i a i l a r t e tkosa of previously issaed 
bibl iographies: USSS t d a i s i s t r a t i * * Sarias 
(kacbitka. traa 12, Loag Shot, ITS, Offs i ta 
Stadias , ascs IdaULstrat ive seport 
(aaaaabarad)I ; BSSS roraal Petri i cat ions tVSGS 
S a t i e t i e s , SS6S Seologic Oaadraagle l aps , 
OSCS Geophysical l a v e s t i g a t i o e * Baps. OSes 
Opaa-Pila (aport s , OSes Pmfass ioaal Paparsl: 
•Journals aad Other Outside Publ icat ions: 
lather ladas; aad l a d e s , (teth) (Ltwt 

fta index aap shows tha araa cf tka Vevada Tast 
S i te as i t i s divided into 7 l / 2 -* ia 
gaadrangles; a sacaad aap of tha s i t a shoas hoa 
i t i s divided i a t o aaabarad araas. Tha 
locat laas of s i t a s B, C, D, E. and T en lechltka 
Island Sapplaaaatal t a s t S i t a are a l s o shown. 

DtSPOShl SITE; BIBUOGSIPBISS: 1IPS; GEOLOfT; 
StOtOLCKI; CEOPRTSIChL SOMETS; SEOCBESISTtT; 
ItDIOCBSSISTtT; iETICTS 

<iaO> 
Opkal, I .L . 

taste Disposal Oparatioas at tha Chalk *iver 
Project of I t o e l c Energy of Canada Liai ted. (2) 

Ground Disposal of aadloective Wastes, a .J , 
laafaan (Ed.i, Proceedings of a Conference, 
Berkeley, C», ftagast 2S-27. » 5 « . University of 
Califoraia, Berkeley, C«, (pp. *0-*6} , 1«8 
pp.(1*61, Jalyl 

ka overview of aaste disposal operations at 
Chalk l i f e r i s presented. Solid aasta Is 
haadled io the assal Banner, for l lga id 
waste* there are several different p i t s ased. 
Laandry «sd deco*t**J.a*t*d aaste are placed 
ia a s a a l l opaa pit and only a tea thousand 
gal lons have bees introdeced. knout 300,000 
gal loas /sonth of a i ld ly ac id ic eastc* nave 
baea peeped into tke cbeaical waste pic for 
tke past tkree years, after 20 aonths of 
operation the vater l eve l vas s table at fl f t . 
However, construction of a second pit 
disrupted tka s o i l and tke water l eve l Has 
not been as high s ince . Surface seepage froa 
tke p i t »«» detected in a ssaap 200 ft nway 
after • soaths of operat ions. Tke sain 
nuclides aere Da 106 and tk 10a. keactor p i t 
2 receives v e s t s froa tka fael storage bays 
at a rate of 3 t 10 (S»6) gal loas /soath. 
( f tar 1 aontks of asa radioneclides were 
4e . :t J in a saaap. Tha seepage contained S 
35 tad la 106. > saepl ing systea Including 
dry sos i tor ing boreholes, saspling borekoles, 
and s o i l s a s p l e s , a ids aoaltorlag the 
soveseat of grosad vater. (POT) 

f a s t * To la ie 

•n 106; »k 104; St 40; S 3* 

C 0 m i » H « » T ; DISPOJkL SITE; PITS; MDIOMCltDE 

BI«akTTOa; •.OTSsIIBH; laODISs ; IkSTC DISPOSkL; 
• i s r e atncESEiT; e-isre r o u s t ; i s s r e s , LIPOID: 
tkSTSS. LOV-IEIEL; SOS MOLES; SkBPLIIG; 
BOSTTOBIKG: SESPte:: SETIESS 

<iai> 
Osxssxky. P . J . P . . aad K. Scklasser, 
Ostarreichische farbafidgesellschaft, Vienna, 
• s s t r i a : Ostarraichische Stsd iasgesa l l schaf t far 
Itoaasargia, Vienna, k s s t r i a . 

Tatar* Raaageaent of Radioactive Bastes i a 
k s s t r i a . I») 

COBT-70OT05; I l E I - S B - 1 3 7 / 5 2 ; S T I / P u s / 2 a e : 
B e v e l upaants i a t h e a a a a g e a e a t o f Low- a a d 
l a t e r a e d i a t e - L e v e l Ead i n a c t i v e C a s t a , 
P r o c e e d i n g s o f a S y s p o s i a a , h i x - e a - P r o v e e c e , 
f r a n c a , S a p t e a b e r 7 - 1 1 . 1*70 . (pp . 2 1 3 - 2 2 * 1 
(CO»f-T00«O5. t » E h - S B - 1 3 7 / S 2 . STI/POB/26*l . (1*T0 | 

I t p r e s e n t t h e o n l y r a d i o a c t i v e v a s t e 
p r o d e c a r s i a l e s t r i s c o n s i s t o f a naeXaar 
r e s e a r c h c e n t e r , a few s s e l l r e s e a r c h 
r e a c t o r s , s o a e l a b o r a t o r i e s , aad s o a e a s e s i s 
i n d a s t r y and a e d i c i a e . E r e c t i o n o f a 600 
B i ( e ) a a c l e a r power r e a c t o r i s c o a t e s p l a t e d 
i a t h e n e a r f a t v r a and p l a a a i n g f o r f a t a c e 
r a d i o a c t i v e w a s t e s a s a g e s e a t i s d e s c r i b e d . 
I t a p p e a r s t h a t c a r r e n t t h i n k i n g d o e s n o t 
i n c l u d e s h a l l o w l a n d b a r i a l a s an o p t i o n . 
Ondergroand s t o r a g e of low* and 
i a t e r a e d i a t e - l e v e l w a s t e s i a e a v e s aad n i n e s 
i s t h e o n l y t y p e o f s t o r a g e a e n t i o s e d . (C»9) 

S i s c a s s e s f a t a r e a a a a g e s e n t of l a s t r i a n n a c l e a r 
w a s t e s , f o u s e of s h a l l o w land b a r i a l i s 
d i s e n s s e d in any d e t a i l . (DB/CkSI 

• tSTES, LOB-ttVEt; SkSTES, IITEBBSDIkTE-LETEL; 
•EnCTOSS, PSESSOIIZEO » » T t 3 : V.STES, UQOID; 
•1STES, SOLID; «»STE TEEkTBEIT; JEICTOSS. 
BOtLIIC B»TCT; BkSTE STOSkGE; tkSTES, SnSEOOS; 
THEOtETTCH ST7DIES 

<1»2> 
P h i l l i p s , S .J . , Ba t t e l l e -Pac i f i s lorthvest 
laboratories , ( ickland, 3». 

Characteri2ation of 300 lraa Snrial Ground. (2) 

PHL-2S00 Part S; Pacif ic •ortkwest laboratory 
tnnsal Peport for 1177 to the DOE Ins i s tent 
Secretary foe Snvironsent, Part 4: Control, 
Techsology, overview, Realtk. safety and Policy 
Analysis, (pp. 1 .23-1.26) . (197S, rebrsacy) 

Sabstantlal gaant l t ias of h igh- leve l , 
trsnsoranic , and other aaclear s a t e r i a l s have 
been disposed of i s so l id vaste barial 
f a c i l i t i e s on the Ranford Reservation. Tke 
object ive of th is progras i s to develop tke 
technologies cageiced to conduct . 
coaprehenslve geologic , geophysical, 
b i o l o g i c , aad coepoter aodel a s a l y s i s of risk 
associated with the a l t ernat ives of s i thar 
designating s i t e s for peraaaent storage or 
teaovlng wastes and contaaiaated s e l l s a a t * 
f ro i the reservat ion. Saophysical 
instraaentation capable of e f f e c t i v e 
c o l l e c t i o n and t e a l - t i n e processing of data 
fro* barial s i t e s has baas designed: 
fabrication of components i s proceeding. The 
following systeas have been ased: 
ground-penetrating radar, acoustic 
holography, acoast lc re f l ec t ion and 
refract ion , eagaet i c s , fecro-eagnetlc 

http://laclB.de*
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< I » 2 > o i r . 
detect ion, aad therael iafrured i n e r t i a . 
Prototype developaeat of en optiaoa 
groesd-reaetrating radcr, aagnetic , and 
ferroaagaetic detect ion systea i e s prodeced a 
ehigne geophysical sys tee capable *f 
conducting sarveys ia high ucoustic 
a t teaeat ioa , high d i e l e c t r i c , p a r t i a l l y 
indurated and dexsicated sediments. 
Coatasinatad sndiaeat sanples froa barial 
s i t e s huve been c o l l e c t e d , tat aa tar ia l s 
adsorbed on aiaacal grains have been analyzed 
by opt i ca l microscopy, z-ray f iaacescence, 
neutron uutoradiogrephy, aad c lectroa 
aicroprobe techa igses . r la id aigratioa i s 
the prieety traasport aode of radioactive 
material ia -thalloa lead barial s i t e s . 
9*terBiaa*£Oas of both f l e i d aad vapor phase 
flux a s »»11 as aass aad energy balance are 
regaited to define eorst case hazard 
scenarios . Each utaospkeric ar-i in s i t e 
traasport contro l l ing factor i s monitored fcy 
a systea that v i l l be asad to c o l l e c t aabieat 
data and data from controlled f i e ld 
condit ions s iBe la t lag increased 
prec ip i ta t ion , Laboratory aaalysej of 
aoaisotheraal l iquid and napor f lax of 
anisotropic heterogenous f lo* s y s t e s s are 
a l so beiag condscted aader coatrolled 
condit ions. T»o nonisotheraal energy balance 
conpate-r aodels have been developed t o 
evaluate and predict fac tcrs control l ing 
long-tern s t a b i l i t y of rations unste fornj . 
In r i»o dosiaetrr of barreaing roderts has 
been condscted to a s s e s s the in s i t e dose of 
gasia neatron e a i t t e r s . Beta-gaaea 
spectroscopy analys is has delineated 
radionuclide eptate ia plant t i s s u e s , a 
typica l specisea free the 300 Irea Barial 
Ground contained 5a,BOO dpa/g Ce 1»u, 10,000 
4pe/g Bo 106, 7a00 dpa/g Cs 137, 32,u00 dpn/g 
Zr 15, 7600 dp*/g Rn 5*, and 10,600 dpa/g Zn 
65. In fatvre vork i t i s planned to; 1) 
serve? a l l designated bsr ia l s i t e s aad 
s p e c i f i c a l l y define the location and 
coaposition of vaste aad containment 
structures; 21 core d r i l l a l l bnrial s i t e s to 
deteraine the e i tent of vast* aigration; 3( 
define addit ional vaste-sediaeat geocheaical 
react ions; e | sonitor one nnnnai cyc le oc 
f ie ld eaergy aad aass balance paraaeters; 51 
e s tab l i sh guuutltat ive aoalsotae-sal f luid 
aad vapor pfcase f laz ia aeisotropic 
heterogenons sediaants; 6) aodel l lgaid and 
vapor phase f l o * aysteas and develop 
long-tern predict ive scenarios; 7) assess 
b io log ic transport aad define b io log ic aaste 
costaiasent a l ternat ives ; and S) develop 
decontasiaatioa and decoaa'.ssioning 
a l ternat lvas and recoaeeadatioas. (asth) (t(il) 

Total Ion concentration 

Ce inn; In 65; nn 5»; cs 137; so 106; Zr 95 

taSTE STOItSI; BIIC1RSE 5»; CESI0R 137; 
ZIRCORIRR 95; ZIIC 65; C D t l i a i II1LTSIS; SROORD 
• »Tt»; SRDXREITS; SOILS; CBR1DR !•*; IRIIIHII 
106; Disrosti s i n ; u r n s , SOLID; tisres, 
TUESORlflC; RaSTES, RIGR-llfEL: VtSTZS, 
RlOIOlCTtTI; tORUl, SMLLOf; EaSTE RlliCtMIT; 
tlSTE DISPOSIL; *I5TI I t T I I t n L ; CEOPETSICtL 
SRRflTS; eiOCRCRXSTRT; RftDXOCHRISTRT; 
RIOIORRCLIDt EI«R>TXOR; ROIlTOkIRS; BODM.S, 
XlTRZIlTIClL; aRXRILS, RORIORIRa; «»0IITI0» 
OOSC; on»RI; PLaRTS; RaDIOEOCLIDES; 
DtCORTmEaTIOt; DRCORRISSXORIR«; RETIRES; 
TREORETICIL sraoits; PIILD STUDIES; EIOLOSICIL 
STUDIES; EC010CICU STUDIES; LaRORkTnRT STUDIES 

<1e3> 
P h i l l i p s . S . J . . I .E . Eeisemeeer, E.S. Richard, 
and e . h . Saadness, B a t t e l l e - P a e i f i c Sortheest 
Laboratories, Eicnlaad. I t . 

I n i t i a l Site character!sat in* and Svel tat ioa o* 
Radionuclide Coutaainuted Solid t a s t e Serial 
sroends. (3) 

9RRL-218S: 59 pp, (1977. rebraaryI 

a l i t e r a t a t e ravie* «as coadacted for the 390 
Irea aad Rye Bmxial Cromeds oa the aanford 
Reservation i n accordaace aith plans for 
their decoaeissdoniag. hconst ic , rndar, 
tkeraal , infrared, aagaet ic , aad aetal 
detect ion surveys »er* carried oat aad their 
app l i cab i l i t y t o s i t e characterization 
s tndied . Dri l l ing techaigaes and egaipsent 
•ere tasted foe s o i l aad radioactive east* 
ana lys i s , and t o dateraiae patterns of 
coateainaat a iornt ioa . Bonitoring of 
sediaent-f laid interact ions nnd radioaaclide 
f l az in the nssatnrated cone i s nlso being 
condactad. IdaatMicat ioa of biota oa the 
burial groends has been aade and aonitoring 
i s planned to deterainc dose rate nnd 
b io log ica l petavays of radioandides . 
Preliminary sediaent f la id potential and 
f i e l d content eenserenents shos no 
s i g n i f i c a n t transport of contaainnnts toeard 
the satnrnted zone, t coapeter aodel has 
been developed to i l l a a t r a t e flaxd transport 
c h a r a c t e r i s t i c s of the aer ia l groan? 
sediaents . Data froa b io log ica l s tadias 
indicates the potential e x i s t s for the spread 
of contaainants by bnrroeiag aninals or by 
the root systems of p l e a t s , althongh no sneh 
e f f e c t s sere a c t s a l l y observed. 
Becoaaesdntions include: developnent of a 
groand-penetrnting radar systea accurate to a 
depth of a t l e a s t 7 a e t e r s , developaent of a 
coapatec acquis i t ion and processing systen 
for geophysical data, perfect ion of coapnter 
aodels for predicting radioaaclide transport, 
ase of deta i led d r i l l i n g aad radiocaeaical 
analys i s procedure* to evaluate nenr-sarface 
radioaaclides and their sedisent r e l a t i o n s , 
and nore extensive evi lemtloo of radioactive 
dose rates aad pathaars t o nan. (LIS) 

Density; Rydranlic Conductivity 

KOTl; DCCORRISSIORIIS; DISPOShL SITE; DOS* 
t a T t ; DRILLIRG; raTIIC»H«T»L EIPOSORe PITRRtT; 
SSOIPRERT; GCOCRrRISTRT; SEOPRISICIL SOIftTS; 
BTDROLOGT; RETRODS; SOBELS; RORIT0RIRC; 
UDIOCREBISTtl; R1DI0R0CLIDE RieRITIOl; SITE 
ET»L0»TIO»; STONCE, CEOLOSIC; PITS; TRSRCRES; 
ORSITDIhTED ZOIE; ItSTE aiRkSERERT; RRIIMLS, 
BORIOninC; IRTROSIOR; TECtTaTTOR; I30TS; rIELD 
STODIIS; TREORETICRL STDDIES; HODfLS; 
• ECORRERDlTIbRS 

Price, I . R . , and K. l . yacht, h t l a a t l c Richfield 
Bnnfotd conpnny, Richland, »». 

Seology of the 2»1-» Tanh rare. (2) 

•RR-LD-127; 13 pp. (1976, t p r l l l 

This doc^nent i s a ssnaary of the geologic 
features of the Ranford Reservation 2(1-1 
Tank Pars accompanying oto logic aaps and 
cross - sec t ion«. The purpose of t h i s 
inves t igat ion i s to provide isforaation for 
the evaluation of lapacts of tank leaks. 
Data for the taps and tact ion are bated oa 
500 saaplas from 23 dry and 5 vater s o i l s 
ebick have been anspied at one-to f ive - foot 
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<1»*> C0»T. 
i n t e r v a l s . Samples nave l » i c l a s s i f i e d by 
grain s i z e , CeC03 c o n m t , «r.'. l i s u l 
inspection- Tk« 2ni-« Tank Farm sec t ions 
include approximately 233 feet of 
eacoexolidated Ple is tocene g l a c i o - f l u v i a l 
depos i t s e«4 10 . feat of the s lddle (gravel 
and sand) w i t of the Pliocene kimgold 
Potmmtiom. Typical atain s i z e dis tr ibut ion 
and calcinm carbonate) content for the s iddle 
Stittgold are 17* pebbles mad cabbies, 22* very 
coars« sand, 20% coarse sand, 13* medium 
sea t , tot f ine s e a t , 81 very f in* sand, °T. 
clay and s i l t and i . M C»C03. The upper and 
loaec units of tke aiagald ant ( i s s i a g 
beneath 2* t - i , end tap of tee Colombia Sivar 
Bate I t croap l i e s about SO feet below the 
bottom of tke prepared cross - sec t ions . The 
eater table at 2*1-1 i s within tke Jingo*d 
formation. 231 feet beloe the base of the 
teaks . (USi 

t ight geologic c r o u - s e c t i o a s ere imclefed in 
tke report as separate p l a t e s . 

Calciua Carbonate Content; Grain s i x e 
b i s t r l b s t i o n : strmtigraphic Onit Thickness: 
BepCk to later Table 

THIS; GEOLOGIC rOflhTIOIS; GEOLOGIC BkPPIIG; 
GtOLOSIC ST»hT»; SOILS; SBBISEaTS: DISPOSAL 
SITE! SIO0ID »»T!S; HTBB TkELE: SkShlTS; 90CJS; 
S1TB ITli-UTIOI; PIKO STVOI tS 

<1»5> 
t e i c k e r t . S.O.. savannah l i v e r Laboratory, 
Clplot ives Department, klken, sc . 

Seology and nydroio*jy *<>r Disposal or 
Radioactive t a s t e s into tke Ground at tke 
Savannah Piter ?l*Bt. (2) 

CP-3»I; 2* pp.(195", Deceab«ri 

Data obtained froa monitoring wells show that 
seepage basins are e f f e c t ively percolating 
and decontaminating large volants of 
lo>- lave l radioact ive l iquids at tke Savannah 
• lver Plant, s trat igraph ic panel diagrams 
and kydrologic saps give a good picture of 
tke factors that are iaportant in evaluating 
the per for nance of seepage basins and burial 
p i t s , a general (etbod i s oetlined for 
determining tke proper placement of a seepage 
basin or barial ground area and for 
evaluating and monitoring i t s perforaance. 
IJT) 

Report presents onlr generalized s s p e r f i c i a l 
data on the geology *nd hydrology at Savannah 
l i ver / l e n t vitk respect to radioactive vast* 
disposal , roer kydrologtc asps and foor 
stratigraphic panel d iaort i s are presented. 
(DBVJT> 

P» 

CIO LOST; SUBS: CUTS; O U S t S ; CHUTES; 
SCHISTS: JUTtS; KTDR0LOCI; BkSTT. DISPOSIL; 
i«srrs, loi-itfti; »»sres, LIQDID; n s t s s , 
SOLIO; orxorrmmTioi; SEtrace PITS; BORIM.-. 
sire SILKCTIOI; SITE iv»La»Tioi; mms; 
eikoeoaiTt; niLt> STUDIES 

teynoUu electrical and engineering Co., Inc., 
las Vegas, IT; Doe kevada operations office. La* 

<!*•> 

Vegas, ST. 

kn Assessment of tke (evade rest s i t e for 
Lov-j^vel l a s t * sanageaest. (31 

STO-W3; as pp.(»«78, *ebreary| 

k sonaery 13 ^resented of description 
information, f a c i l i t i e s , and operating 
pract ices at the sevad* re s t S i te [ST5I. Tee 
ITS and i t s baffer xoaes total in,392 squire 
kilometers of control led area. Tke lav 
population density in tke surrounding area, 
ragged topography providing physical 
barr iers , and arid cl imate are a l l factors 
•hick contribute to the e f f e c t i v e operation 
of ITS radioactive work aanageaent s i t e s . 
Geological and hydrological conditions at ITS 
assare that radionuclides wil l sot aigrace 
beyond ITS boundaries unt i l radioactive decay 
reduces radio* i v i t y t c harmless l e v e l s . 
ITS i f not only a f e a s i b l e location for 
soxface and near-surface storage of l o « - l * v e l 
radioact ive v a s t e s , but a l so a potential s i e e 
for andetoroand storage of higher leve l 
vas te s . Tke same condit ions for storing 
radioact ive debris from past underground 
unclear detonations apply to storage of 
radioact ive wastes in t h i s area teat is 
comeitted to control led access for an 
i n d e f i n i t e time into tke future. low-level 
aid T6° radioactive wastes are aav being 
received fro* other DOS organizations foe 
borial or storage at S T S . k considerable 
volume of residoai waste froa past 
atmospheric nnclear detonation tes t s aai 
nuclear rocte t engine t e s t s remains on the 
surface at numerous inact ive ITS radioactive 
waste managesent s i t e s , t h i s waste should be 
consolidated for barial at the Hat crater 
and the krea 5 radioactive waste nasagesent 
s i t e s , respec t ive ly , l a s t e wi l l continue to 
be generated by t e s t ing and research 
operations at ITS. [lutkl («»fl 

SITE SEiECTIOl; B1STES, LOI-LETEL; wlSTES. 
T6»»SOR»>:C; B38I1L; STOBtSE, GEOLOIIC: IkSTE 
WHCMEIT; SITE EV»L3*7I0»; SETEOJJLO'JT: 
inolOLOST; GEOLOCT; T8»JSP0ST»TIO»; »0»rrO>IJG; 
EIELO STBOIES 

<ia7> 
• ichard, » .H. , and E.L. Klepper, 
Bet te l le -Pnci fIc lortkvest Laboratories, 
Richland, Ik, 

Burial Strateg ies . (2) 

SIIL-2033; Ecological Aspects of EMcoaaissioning 
and Decontamination, (pp. 50-S3), s i pp. 
(BIBL-203JI. (1176, June) 

Qecossissioning and decontaainatisn 
procedures wi l l produce large voluaes of 
low-level waste, suck a s rubble fros bu i l l ing 
• a t e r i a l s . Oisposal of tkese kigh'Volume, 
l o v l e v e l vastes can nost e f fec t ive ly be done 
by skallov burial . Properly esginearsd 
burial potent ia l ly has tke folloving 
advantages; 1) overburden provides e f f e c t i v e 
shielding froa l o n n i n q radiat ion, 2) wastes 
are covered s u f f i c i e n t l y well to prevent 
resuspeasioa by vind, and 3) wssta* v i l l not 
be available to leach1.19 by precipitat ion 
vastes in to groundwaters. Tachntguts 
currently la use Involve digging a large 
trench, placing sautes in the bottot of the 
trench and covering tke vastes vlcb backf i l l 
aater ia l which c o n s i s t s of a ai i tuc* it 
cobbles and t o p s o l l . These technlgves perait 
shielding and protection fro* resusnension by 



<ia7> 
DISPOSAL SITE 

«0 

<iaT> co»T. 
•lad »ad s o i l vatet transportation by a 
vegetation c o m . loaever, ao barriers t o 
root or borrowing aaaaal penetration are 
pro*', ted. 1 eodiCied baria l tecknigee tkat 
provides a barrier t o b io logica l invasion of 
wastes involves stockpil ing the cobbles 
separata froa tkc t o p s o l l . t rave l s arc la id 
iato tb« n s t e traacfc in a deep layer ia 
order t o discoerage bio logical penetration. 
Suff ic ient s o i l i s la id over the cobbles to 
hold eater provided by aaaaal prec ip i ta t ion . 
This t o p s a i l i s planted t o a s tab le 
vegetation cover which a i l l transpire the 
stored s o i l vater each year and preveat 
wetting and leeching of the berial wastes. 
Other beried barriers to trevent b io log ica l 
invasion of baried aastes inclsde beried 
asphalt or coacrete layers and layers of s o i l 
treated ai th aater ia l s t o r i c to roots . 
Sarface barriers can a l so be eoastrscted-
<»ethl IRT> 

Barial s i t e engineering for aastes to be 
prodaced by the decounissioning aad 
decoataainatioa of f a c i l i t i e s i s discassed. 
(DR/BT) 

0TEBB0S9E*; PLAITS; LEACEIBG; PBECIPITATIOI, 
BETEOBOLOGICAL; GSOOIO VATEB; SOILS; 
BICiriLtllQ; TtEfCRES; BOBIII; BTOTA; BASTES, 
!'W-LETEl; H U B STODIZS; SICLOCICAL STUDIES 

<1«9> 
Boot, I . B . , 
Laboratory, 

and I . a . Barine, Mvanuah l i a e r 
l i k e n , SC. 

<i»»> 
•ogers, i.e. 
Corporation, 
DT. 

, G..-.. Saadgaist, and J . Byrne, IPT 
University of Utah, Salt Lake City, 

leaching of Badioactive Baterials at the Sal t 
Lake City Iranian Rill T a i l i t g s s i t e . (31 

Transactions of the Aaerican seclear soc iety 
21:9». (1975) 

The extent of conteainatias to the grosnd was 
deterained at the old vi tro Bi l l s i t e . 
Between the years 1951 and 1969 the a i l l 
processed 1.7 a i l l l o n torn of aranina ore and 
the t a i l i n g s vara distribnted over 96 acres . 
The aa^or hazard i s the presence of Be 226 
and i t s daeghters. Since the p i l e i s near 
industrial and res ident ia l areas, a 
recoaaendation has been Bade to eove the 
p i l e . >lso, the d ir t beneath the p i le east 
re eoved as a result of leaching. Core 
s tap les were taken to the depth of 9 feet in 
s o i l that i s a soderately vet sand for the 
f i r s t 3 fa s t , a very vet sand-clay e ixtare 
for the next tao fee t , and a drier sand-clay 
belov 5 f ee t . Cora asaples vera taken in 
197J and 1975, and both shoved s igni f icant 
a c t i v i t y to the depth of S ft . The a c t i v i t y 
vas higher in the 1975 cores , and 
particularly in the 2 to s and 5 to 6 ft 
in tervkis . The increased a c t i v i t y i s 
probably a re f lec t ion of additional sarface 
and near-torface vater in the region, "oil 
s a i p l e s fro* the 197% cores contained 
s i gn i f i can t ly sore aoiatare than the 
corresponding cores froa 1971. Tron the 
carves Bn 222 a l so had t h - saae distr ibution 
as ta 226. (BD7) 

la 226 

l»00B; C0ITHIIUTI0I; DECOITAHIIATIOI; DISPOSAL 
SITE; LEACRIBC; COBES; SOILS; SUDS; UTS; 
TAILIBSS; PIELD STOOItS; BASTES, BADIOACTITE; 
ItSTES, GASEOUS; SABfLtS; BOISfOkE; 
otcoRiissioBiae 

a Coaceptaal eeohydrological Bodel of the 
Separations Area. (3 | 

DP-1S55; Eavironaeatal Transport aad Effects 
Sesearch aaaaal t epoct , 1976, T . T . Crawford 
(Cue p . ) , (pp. 63 -6S | , 256 pp. fDP-1S55|. |1977, 
a«yl 

Sabsarface d r i l l i n g aroand the r-Area and 
R-lrea of the savannah l i v e r Plant eoaf iras 
the existence of tao area l ly exteas ive clay 
layers and several disc catiaaoas c lay ead 
sand-clay l a y e r s . These c l a y deposits are 
isterbedaed betaeen the beds of c layey and 
s i l t y sand that sake ap s o n of the 
sabsarface depos i t s . The sabsarface 
l i tho logy *» divided into f i v e geohydrologic 
a n i t s . These are , v e r t i c a l l y dovnvard, (11 
the Baraaell roraation, cons is t ing of sands, 
clayey sands aad saady c l a y s ; (2| a tan c l a y ; 
(3) the BcBeaa roraation consis t ing of as 
upper yel lov clayey saad aad a lover 
calcareoas sand; (»l a greea clay; and fS| 
t i e Congaree roraation consist ing of f ine 
sand layers interbedded vi th clay. Tvo 
geohydrological cross s e c t i o n s are provided. 
(l«th» <JT> 

The areas ander invest igat iaa are located to the 
east and vest of the so l id vaste storage area. 
Correlation of v e i l s dr i l l ed in these ar -as 
voald, therefore , inclade the area underneath 
the s o l i d vaste storage area. (DB/JT) 

Sydraalic Ci tdec t iv i ty 

GE0L0GT; HTOBOLOGI; CUTS; SARDS; CALCKIB 
CAIBOIATE; HTDRAOLIC C0B9BCTIVITT; SILTS; 
GEOLOGIC FORRATIOUS; SB1II SIZE DISTBIBOTIOB; 
STBATIGBAPBT; MELD STUDIES 

'150> 
Boatson, B.C., Battel l a - P a d f i e lorthvest 
Laboratories, Bichland, B l . 

A Seviev of Studies on Soi l -Baste Relationships 
on the Hsaford teservat ion fros 19«« to 1967. 
(2) 

BI»L-1»6»; 59 pp.(1973, Barcb) 

Large volsaes of vaste l iquids vere disposed 
of in the sediaents on the Ranford 
leservat ion during the aore than twenty years 
of operation. The lov - l eve l vastes , 5 X 10 
(E-5|sc of b e t a - e a i t t e r s / 1 , were discharged 
to natural, lov depressions soch as svaaps 
and allowed to percolate into the 
groundwater. In tersed ia te - l eve l v a s t e s , 5 r 
10(E-5) to 100 uC/1, vere placed in 
underground structures (ccibs) to p e t c o l a c 
through the sed i sent . The high- level 
(greater than 100 aC/1) vere stored in 
andergroand tanks. The sedisents in the 
Hanford area arc thick g l a e i o f l a r i a t i l e , thin 
"Palouse Soi l" and the Bingold roraution. 
The clay in these sed i seats contained 
aontaor i l lonl te , c h l o r i t e , and alca. The 
c lay fros the Bingo Id a l so had a fraction of 
kao l in i te . Three zones of disposal vere 
del ineated; the vadose zone above 20 feet 
depth (unsaturated) ; the vadosa tone belov 20 
feet (lover vadose zone); and the saturated 
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<tso> 

<150> COBT. 
I O M . Tke l o e e r n l u * xoae •>« tke *ost 
des irable fee i i s t t disposal becaase of 
a ia iaa l chance of organise contact . Tke 
second »o«t des irable sea* e s s tke setsrated 
ion*. Badlonscltdes noreal lv foesd in tee 
eas t s e e r e St 90, Cs 137, p«, co 60 , I s 106, 
t r a n s i t i o n H t t U , rare e e t t k s , and B 3 . roc 
sos t of t ee stedy tfce u i i i » permissible 
concentration (BCPJ of Sc 90 «ns considered 
to be tee- U n i t i n g fac tor . Sine* tkv l o n e 
vadose t o M i s vhere BOS* of tke long- l ived 
tadioaecl ide* arc stores' , a large research 
e f f o r t a t Sanfort kas boon denoted t o 
stedping redioaecl ide retent ion. The tkree 
ca tegor i e s of researck a r c 1) a t ta in 
satiates r e t s s t i o s of radioactive s a s t e s : 2) 
predict breaktkroagh of radioactive castas 
ia to tfce grosadnter ; aad 31 m l i i t i 
possible, reeoval eecbaniaas of prev ioss l f 
sorbed redlonee l ides . Snd>r aaxlsaa 
ca toat ios ioa esehsage (part ice lar lr »lth 
c l a p s ) , prvciptatioe (rare earths ' sad 
t r e s a i t i o r B e t e l s ' kvdroxldesf sad 
replace**:* ac* considered, a l s o , 
exper i ses ta l aetkods f o r sorption seassresent 
are distressed. Prediction of breakthrosgk I s 
coasidacod e a p l r i c s l i v a s s a i l a s 
tkeote ' . ica l lT. Poss ible reeoval mechanises 
ara leeckiag , d i f f s s i o s , sad part lca lat* 
transport , ror tk« u t e c t t e d ton* tka 
Increase la eater tab ic e levat ion a ad 
attendee*, ckesges i s tka l lo< s y s t e s , 
iatrodsct ioa of radioactive coataaiaatioa 
i a t o tka grossdaater, asd in trojec t ion of 
aoaradiosct iro coataaiaaats ara caasidorod. 
Sosa consideration i s given t o tka appar 
vadosa I O M . (IDV) 

B 3; Sr 90; Cs 137; Co 60; Pa; ta 106; Kara 
Cartas 

IBSOttTIOJ; AUPVJ0B: ILPBk HrTICl.ES; 1BIMLS; 
•rtois; iQoiras . COS'IBED; STBOSPBEBE; m i 
p t m c t e s ; 8tnKietoo«ii DXSTKBOTIOB; ctrzois; 
COHPBTM ptocn«s; COBTIIBBEBT; DECOBTIBXBITIOB; 
DlSPOSlt SITE; EQ0»TIOfS; EIB10ST S i S E S ; CI09X0 
BATE*; BTDBOtOST; XBBBUTIOS; 101 EXCB»B6E 
ctp'.errr; KBOIIIXTE: UBOBITOIT STBDIES; 
t t l C I I B G ; LXTB0LOST; RaXXBOB PEISISSIBLE 
COB-EBTtlTIOE; B0DEIS, BJTBEttTICU; 
B O I t l O t l l t O I I T E ; p t ; P U I T S ; PIE0ICTI0BS; 
U - i r - l I M , BaDXOLOCXCkL; l i l t EaiTRS; IETEET10P 
POSDS, BX9EBS; SEDIBEITS; SOILS; C U T S ; S0IMCE 
COETIBIBITIOP; T H I S : TREOIETICaX ST00IES; 
OBSiTOthTED 2 0 * t ; USTE DXSPOSkL; BkSTE STOItSE; 
B»STE BATE! lESEITOIBS; B«STIS, BISH-LETEL; 
PISTES, ISTEMtDXITE-lEVEl; BhSTES, LIQ0I0; 
BtSTES, .jOt-ieftL; WkSltS, BsDIOiCTITE; BISTES, 
TIMSOBtBIC; »»TII TkSLE 

<151> 
Boatson, B.C., aad D.». CataUo, 
Bat ta l ia -Pac i f i c Bortfcwst t i b o n t o r i a s , 
Bicblsad, »» . 

Toablaaaad aad Ckeataras* I p u t a of Taciisattaa 
94 fros Tlr* ntnlatt f rojoct S o i l s . (3) 

•BBL-2103; 1i pp.(1977, Jaeaartf 

vptako of Te 99 br taablaaaad and ekaatfrasa 
»»s saasarad foe f i n Ban tori s i t a s o i l s , at 
i a i t i a l coacontratloa* of 1,0 p f /« of Tc 99 
addod t o tka s o i l as partscbaetate and tcaead 
»ith Te 95a at oao, two, aad tkreo aontk 
l a t o r f a l s . Optaka aftor tkro* aontbs »«» 
23-«2( of tdd«4 Tc for tvsblavaad aad 10-69* 
far cfcsatarats. Tk* s o i l * varlad froa • 
loaaf sand t o loas and bad eatian arckasfa 
eapae i t ia s I cot i to 23,7 aag/100 a. In 

order of decreasiag uptake of I c bp 
taableaaed We s o i l s sere tke l i t s e i l l e , 
Bardaa, l a p e r t , Barbaak, aad t i c k s k i l l e t . 
Coacestratioas of Tc la teableaeed saaats 
sere froa 0.06 to 0.33 ap/f aad free 0.05 to 
0.36 ae/9 for ckeatgrass shoots, skoot 
coacestrat ioa decreased a i tk iacreasiag t i e * 
o f karvest. This sar r c s a l t froa tke rapid 
depletion of s o i l Tc coaceatratioa f o l l o s i a g 
plaat aptak*. Coacestratioa ra t io s sere 
calculated based oa e s t i a s t ed average s o i l 
coaceatratioa dariag eacfe aarvest period. 
Balaes raaged froa 76 t a 390 for taableeeed 
sad S% to «21 for ekeatgeass . Coaceatcatioa 
r a t i o s versas karvest t i a e vere constant for 
a l l s o i l s except tke l i c t s k i l l e t . ekece tker 
decreased fro* tke f i r s t aud secoad to tk« 
tkird soatk for botk tssbleaeed aad 
caeatgrass . Possible explaaatioas ara 
discassed. Ik a separate experiaent, Tc 95a 
s c t i e i t r »«l«es vera increased bp a factor of 
50 in Barbaak and taper t s o i l s and the 
•ptafce, shoot coaceatrat ioss , aad 
concentration r a t i o s cospared vitk those for 
tke l o s Tc 95s conceatratioas. Tke r e s s l t s 
skoved good agreeBeat, asd Indicated tkat Tc 
95s eas asefa l as a tracer aad tkat eeithcr 
Tc t o s i c i t f aor radiation e f f e c t s sera 
factors in tke i a i t i a l experieeat. 
Uatk) (LIE} 

Clap Content; los Exchange Capacity; pB; Total 
Ocgaaic Carbon Content 

Tc 9 9 ; Tc 95s 

TESETKIOB; tlOIOBOCUOE HICBtTIOX; 0PT1IE; 
aiOlOCICit TtlJSJOtT: TECRPrriVS 99; TBCBBET10* 
95s; TtlCiaS; SOILS; LOkB; COBCEITIkTIOBS; 101 
EICBitwE riPiCITT: fISTE BIBISESEST; UBOBirOBf 
STB0M5 

<152> 
Saaders, B . , Onion Carbide Corporation, 1-12 
Plant, Oak l l d g e , T». 

I ssesssent of Sol id Loa-Lefel t a - l i oac t in Bast* 
Banagesent. (1| 

VOB-238; 11 pp. (1977, i p r i l 29) 

Solid l o a - l e x e l i n s t e aaoagaaent at 9ak ( idge 
T-12 plant i s discassed. Tb* plant l i a s 
s i t k i n tke 37,000 acre ESDI casecfatisn »hich 
i s in the Taller and l idge Sabregion of the 
kppalsckain Highlands Physiographic Province. 
The geologic strata con l i s t of highly 
deforsed, nnsetaaorpkosed, sadlsentacT coct* 
shieh give r i s e to s o i l s ( s l t l s o l l that are 
r e l s t i r e l p i s f e r t i l e . Streans in tke 
reservation feed the Clinch t iver vkich in 
torn de l ivers eater to the 
Teanessee'Okio-Bississippi l l f t t spataa. 
Precipitat ion to feed tke rivers fa l la on the 
avera{« 50 to 60 Inches saneel lv . TH 
general vegetation of the area i s e laas i f iad 
i s tke o.ik-hicxorv assoc iat ion . Oak lldga 
T-12 ^i .nt occspies 600 acres of load i s Bear 
Craok fa l t er 3 s i l e s fros the c i t y of Oak 
( i / g e . Three barial grosnds are ssed for 
di iposal of radvastes a t tke plant, t e r l a l 
Sroind 1-1 i s ssad to dispose of l ov - l eve l 
radioactive s s t e r i a l of lov aeaaosic valae 
YBch as aooii, paper p l a s t i c s , f i l t e r s , eet«l 
draas. Iboat 1000 tons o f t h i s vast* are 
generated aaaes l lr vkick asas aboat 0.1 
acre /p t , aa tke area i s su f f i c i en t for tke 
next 60 r«ars . Barial sronad 1-1 i s f i l l e d 
s i t b accountable, recover able, pare depleted 
oranlaa. This tfpe of vsste i s generated at 
tke rats of aboat (00 toas / taar and tke 

http://HrTICl.ES


<152> 

DISP0S1L SITE 

<i«2> corr. 
barial groud » l l l b« aaf f i c i en t (or tke next 
3D years. Ser ia l Groead 2-C takes a t t e r i a l s 
coataaieetad eitk enriched araaien or n a t w a l 
thorles out tke a a t e r i e l s at* tke ««a« types 
ia Rerial Seen* 1-1. t l t h 500 toas generated 
aaaeelly the carreat i r M asage i s 0.1 
acre/year, which w i l l b« s e t t l e - e a t fox aboat 
SO rears. I l l t i e e e s t l s s t e s are sad* oa the 
asssaptioa of ceatineoea eeege. laotker 
barial greend i s sued foe c l a s s i f i e d 
aa tec ia l s aklck ace geaeceted a t a rate of 
250 teas /rear a ad regeire 0.03 acre/year far 
disposal , rcoa noaitorlng pragrens ereainn 
ia tke drieking rates i s lass tkaa 2 X 
10|E-T), skick i s well below 3 t 10(1-5) 
aCi/ce a. Hence, ao de l e t er ioes e f f e c t oa 
tke environment he* beea noted, (to*) 

This i s a rev i s ion: provides c o n already i a 
data base. 

10RI1L; DISP0S1L SITE; DOSE RITE; t n i W I i n ? ; 
PltlD ST0DIES; CEOLOST; RTDROLOST; USD 0SE; 
MZINI PEERISSIBLE CORCEETRRTIOR; RETE0E0L06T; 
R0RIT0RIRC; lEflEfS; SITE SORTEILLIR?!; SOILS; 
TEERCRE5; R1STE DISrOSIL; R1STE R1RI6EBEET; 
•1STES, L0S-LEFEL; R1STES, SOLID 

<153> 
S t u n i , Coarad and Scheldt Engineers, 
Black, C». 

Long 

Stady of Esglneerlng aad later Raaageeeat 
Practice* that > i l l Riaiaixe the I n f i l t r a t i o a of 
Precipitatioa i a t o Treacbes Containing 
Radioactive l a s t s . (2) 

ORP-IT-7R-5; «* pp.(1977, sefteaber 17) 

1 siady «as dose to evaluate aad coapare 
e x i s t l s g practices la ass at sanitary 
l a a d f l l i n , fcaxaidoaa aaste disposal 
f a c i l i t i e s , a-4 exper iseata l b a r i i l s i t e s , 
and to apply these pract ices to c o s s e r c i s l 
l o s - l e v e l radioactive aaste s i t e s . Sarfaca 
Inf i l t ra t ion can be controlled * i tb a 
aa l t i layer eorar: 1) a cospacted s o i l cover 
over tke e a s t e s , attended; 2) an inpervloos 
cap of clay, concrete, asphalt, p l a s t i c , or 
s i a i l a r e a t e r i a l ; 3) a protecting layer of 
s o i l ; aad S| a layer of gravel. Covers of 
t h i s type aoald protect the aastes fros 
sarface i a f i l t r a t i o a aad ace thesse lves 
protected froa expossre t o eavlronnental 
extrases and root dasnge froa p lants , 
I s f i l t r a t l o s of precipi tat ion throngh the 
sarface so i l betseea treaches and 
korixontally into tke trenches can be 
alDlalxed tkroagh tke ase o f herns snd 
drnlnnge di tches to divert ssrfnee rsnoff; 
constrnctios of laperseebJe certa ins or otker 
barriers coo Id be ased to inhib i t koclxontal 
mter flow. Three types of recosaendatlons 
are given: raaedlal s teps that coald be 
takes at e x i s t l s g s i t e * and ongoing borlal 
operations; ne» or laprofad practice* that 
cosld be lapleaented daring the denies and 
operation of fntare s i t e ; and post-c losare 
pract ices . (RIP) 

TinCRIS; RlfTES, 10*-LE*fL; R01UL; 
1RPILTR1TT0E; SOUS; ROCKS; LEIKIOE; C100ID 
• 1TRE; S0RF1CE flTERS; RIDIORBCIJDE EICklTIOH; 
T0P0ORIPIT; ITOROLOaT; CUTS; COfCRITtS; 
1SPR1LTS; FUSTICS; CRIVEIS; FLIRTS; ROOTS; 
fRf«PIT»TIOI, RtTtOtOlOalCIl; RILLS; ROIST0RE; 
DlHRlSt; R0R0PP; PLOODIR0; rkiCTIIRES; ORO0TIR0; 
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Stevens, P.R., and S.D. Debeckaeaeae, U.S. 
geologica l Sactey, Restoa, Tt. 

Probleas i j Shallow Lead Disposal of Sol id 
Low-Level Radioactive l a s t e in tke • a l t e d 
States . |2) 

Be l l e t ia of tke Iateraatioaal assoc iat ion of 
Engineering Ceology It:161-171.(1976) 

Bigration of radloaaclides has Been 
docaeeated froa • of t h e 11 principal shallow 
land b e r i a l s i t e s foe s o l i d Ion- level nastes 
In the U.S . : oak Ridge Ratoeal Laboratory, 
•axey f l a t s , Idako Rational sss iseerime 
Laboratory, sad Restern Re* Tork Raclear 
Services Center. I t OR*, ber ia l treacbes 
vere coastrscted para l l e l t o alope, often 
belov the rater t a b l e , aad seeped l a , Ca, Pa, 
and Sr i a t o the satershed. average aaanal 
coacee trat i eae of R 3 aad Sr 90 eeeeered a t 
• k i t e Oak Das from 19*4-73 ranged from 2R-S6* 
and 11«-i73« respect ive ly of tke RCC's for 
these a e c l i d e s . Bptake by p leats oa the 
b a t t e l eroand has been desoestrated, leaf 
l i t t e r in one case reaching 1 I 10(E«6) 
dpa/gs dry » t . i t Raxey F l a t s , (eatacky, tke 
kydrogeology i s poorly snderstood; a l l of tae 
rock nni ts innedintely aader the s i t e era 
agoltnrds. Rest* bar ia l there began i n 196 3. 
Sy 1972, e levated l e v e l s of Pa vere detected 
i n sarface s o i l , s o i l cores 90 ca deep, 
noaitocing w e l l s , and s t r e s e s ; l eachates froa 
trenches i n c l s d e H 3, an 5a, Co 6 0 , Is 65, sr 
8 9 , Sc 90, tn 106. Sb 125, I 131, Ca 13», Cs 
137, 1c 228, 0 239, 0 2 » , Fa 23S, aad Pa 
239. Radionuclide e i g e s t i o a appeara t o be by 
sarface ranoff asd by leackate sovaaent 
throagh tke s o i l and i n t o tke vater tab le . 
In 197a, approxisately 1700 sedinent, rock, 
and vater aaaples froa W observstlon s e l l s 
ia aad near tke IiEL be rial grosad vere 
c o l l e c t e d aad tes ted . It was conclsdef fron 
tke t e s t s tknt r sd iossc l ide aigcatlon kad 
taken place a s a reaalt of i n f i l t r a t i o n of 
prec ip i ta t ion aad ranoff vater vkich 
occas ional ly flooded t k e p i t s aad trenches, 
i t fes tero new Tork RSC, seepage of vatec 
tkroagk nose trenck covers In " 7 5 1*1 lea ted 
tkey kad becose f i l l e d with water. Sose 
neepage draiaed to nearby atceaas. t l t eoegh 
tke l e v e l s of radioact iv i ty released were not 
considered haxsrdons, t o redsce (aether 
aeepage vater was paaped froa the tceacbas, 
f i l t e r e d , and discharged, i t each of tke 
barial groands stndied, fcydrogeology was 
cosplex , and in tke cases of RSC, 0RRL, aad 
Raxey F l a t s , locat ions ware i n aes i tarda with 
high fractare porosity in hasid c l i s a t e s . 
l l s o , at tkase s i t e s seasoas l f l s c taa t io s s o f 
tke vater tab l e say prodece trench flooding. 
IRtL aad 0RRL are poorly located, the foraer 
in a tepograpkic l o s s sbject to seasonsl 
f looding, the l a t t e r i . aa area crossed by 
ssrface rsnoff dariag wet periods, (LRR) 

Tables presenting a saanary of the hydrogeologlc 
conditions for both federal aad cosaercia l 
shallow land barial s i t e s are iacUded . 

I 3; sr S9; Sr 90; la 106; as 59; (a 65; Sb 125; 
Co 5S; Co 60; I 131; Cs 13*; Cs 137; pi 238; Pa 
239; Ps HO; it 95; Rb 95; Po 210; I s 2(1; la 
226; D 23*; 0 23S 
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Stresses* , E-S. . Oak l U a i t a t i e a a l laboratory. 
B e a m Physics Blv l s ioa . Oat e idos , Tt. 

Dataller Lssessaeat of So l i J and Li<)«i<I t a s t e 
Seste ts - Bezarde Evalsatioa. | 1 | 

Personal ceeans lcs t lea (I960. Kaj 3D 

t n frost*, disposal operations an* f a c i l i t i e s 
asd t k e i r e f f ec t iveness act described aad 
assess**, ia t e x t s a t f i s s i o n pcodect aoveaest 
oat of t b i t e Oak Cr**k draiaea* area ia to the 
Clinch l i m e . Seepliaa led ice ted tkat t i * 
daily- eross beta vala*s of tke s * t t l i a s Lasis 
• f f l o e s t rasas fcoa 30 to 3000 c / s / a l a ad tke 
correspoedisa; ra i s e s toe Ik i t* Oak 9as are 2 
to 200 c / t / t l . Pose p i t s are as** at t i e Oak 
Bids*, l e t l o a t l Laboratory (OilU . IT tslt*, a 
l i a e i d bsdoet i t ras foaad that P i t 2 l o s t oa 
tke aver*** 3*00 aa l / tay tktoeak saapaoe. 
s i sca Pi t 2 aad 3 had beea ia s e t t l e * for 
soaa t l a e tke eater table had s t e b l l t e d , so 
tke pereaabi l i ty of eke 30 faet of veatnerel 
skale »a» 2 , * sal /day ai tk a gradient of 19 
f t ia 100. The leakage rate fcoa Pit 2 aas 
3*00 4al /day. Dispersion of s tab le ckeaical 
easts coas t l t eants and s e l l looaieo are 
discassed . I f a l l tke nitrate disckerae to 
tke p i t s reaches tke Cluck U s e r i t eoeld be 
0.036 pp* or If of tke sasieaa p e r e i s s i t l * 
cosceatratioB. t a s t e aas f o u l to sove 
l a t e r a l i s froa Pits 1 and 3 at a rate of 
aboat 2 to 6 ft/day aloaa tke s t r i k e of tk* 
skale, the averaa* coaeeatratioa of ( a 105 
ia tke s t r e e s s ia 1957 »as 0.911 s c / a l aad ia 
1959, 0.00*7 uc/e l - I t aas also foaad tkat 
only 1 c l / y r of Sr 90 i s ooatribated to t b i t e 
Oak Creek. Pros s t s d i e s dose oa these p i t s 
better l oca t ions , const taction teckaiaaes , 
aad f l t a t i o a a a t e r i a l s caa be eaployed. Tke 
aaste treatsaat plaat handles s o l a s * raae;iaa 
fraa 2 i 10(«»«l to 3 t ?C(t»i| «a l / yr 
contain!** l e s s tkaa 2 % 10 JE-6) C l / e a l . It 
*as foaad tkat adding c lay iacreased tke 
reaoval of Sr 90 to 9t» and tota l rare earths 
to M l . fat l o s s c lay concentrations sere 
tried aitk a aasber o f di f tereat 
r td ioasc l ldra . Tke burial 9roaads are 
described, bat s ine* tasy are used for so l id 
radioactive vast** tkey coatr ibs te s inor 
aaoaata of radioact iv i ty to ( k i t e Oak Creek. 
The d i s t r iba t ioa of f i s s i c a prod acts i s tke 
sed laeats of I k i t e Oak labs and the 
iateraediata-poad i s i l l a s t r a t a d . l o s s e s of 
Sr 90 fros tke lake bed by so la t ioa transport 
•ere e*t*rals*d by leaekiaa soae of the 
sedisent ia the laboratory. Losses by 
•edisoat transport sere deteralnad froa 
la forsa t los oa tke a l tera logical character of 
tke aadlaeat , the s p e c i f i c raiitoasclld* 
a t f l a l t y of a i a e r a l s , and tke t o t a l 
radionuclide a c t i v i t y discharge to tke r i s e r . 
Tke pattera of lake bed vegetation »«s 
aoaltored fros season to season. I t sas 
foaad tkat tka pattern Increased la 
c o s p l e i l t y s i tk eack grovitg season, t'to, 
tka p l e a t s sere • t i a t a i a l t s the case 
concentration of radlosecl idea, e s p e c i a l l y sr 
90, oser a period of 3 yrs . then tke Insect 
popslatloa sa s n a t l a e d i t sas fossd tkat 
they had a larger necosslet lon of C* 137 tkan 
Sr 90 . The concentratioea i s tke p leats and 
tke i n s e c t s shoved s p s c l f i c re l s t ionsk ips and 
provided aa interest ing a staple of blolwjicat 
iaterplay . (POT) 

Tke report contain! aeeetoes tab les . 

Depth to l a t e r Table: sttatiarapfcic Omit 
Thickness; Intr ins ic FeraeabiUty: Vvdreellc 
Gradient: Makes* Beta; balk Density: Seas 
Precipi tat ion; p s ; Dis tr ibet ioa Coeff ic ient: 
•erceat Id sorption 

Sr 90; sr 19: Is 106; 5are Earths: r s 137; u 
95; l b 95; Se 137; Sh 104; T 99; Sb 125; Pa 1»7; 
Co 60; ce 1»«; Po 210; S* 193 

BIOSPSEBE; B O k l k l ; COSTtt laSIT; ; 0 s r a 9 t U T I 3 « ; 
M I S ; 0IL0TIOI: D i s p o s a l SITE; DPaKBC! BtSIBS; 
n s i t o t a E i T : t»kia»i io»; tn°ot iTi3f - . H E L D 
STUDIES; rrss ioa prooocrs: r iEsa ihts i STSTSBS; 
Shoihl io*, shBSh; GIOOBO m t i : i s s t c t s ; 
UOOtkTOET STOBIES: LE1CEIBC; LEaaaCt; U < I » S 
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<1J6> 
Taaara, T . . l . D . Eyeaa, I . B. Stseber. aal 9 .S . 
Bard, Oak Bids* SatIona1 Laboratory, Oak B i l f a , 
r». 

Progress leoort of Disposal htea Stadias at 3at 
Bidqe Batioaal Le'wratory: Period of Sctober 1, 
1975 to Septesber 30, 1977. |1> 

OgIL-«51«: 92 pp.(19«0, Janaaryi 

Stadias on aitftatioa of radioactive vaste *zi 
preventive aeassres at CBBL are presented. 
Cobalt 60 via ration froa treackea 5 and 7 and 
p i t a aas a r e s s l t o( I aobil lxina aqent 
te trasethyl ester of EOT*. It »«s noted that 
the s o i l did sot adsorb the cobalt oa the 
c lays bat on Che fe and •« orides and 
iaso lab le oroanics . Tke Ba-Co «0 assoc iat ion 
vas thai stroaoast of the tkree pas s ib l e , vitti 
a correlat ion of 0 .9573 . la Solid t a s t e 
Disposal area (S»D») *, tvo techai iaes for 
d e t e r s i s i n t tke annual Sr 90 disekarje vera 
coopered. Tke t*o setkods aere the 
difference betaeea tke aaaaal prec ip i tat ioa 
and evapotraaspiratioa aad s t r e a a - a o a i t o r i e i . 
Bifher valses sere obtained sains 
s treas-soni tor lnf . This aas •scribed to a 
saltsoctioaiBO sonitoriao s ta t ioa . Rjvever, 
soorces sack as tk* flood plain of s k i t e Oak 
Creek, s o i l aloaa tke creek channel aad 
dispoaai areas 1 and 3 say a l so be 
contribseiay Sr 90 . In StDI 5, Pa 21* and Ca 
2*a a* s e l l as St 90 aere fosnd t o be 
leachiaa Into the s o i l . To prevent farther 
leaching, anderaroend dass sad a bentonite 
ssrface sere placed i s tk* area of the 
tranches. Belocarboas each aa " 1 3 r and 
CBrJfJ acre seed to trace a -̂oand aater 
aoveaent at three di f ferent s e l l -ksosa 
hyoioloqlc s i t e s and a t stOh «. trcept for 
tk* f i r s t area, «sr**Mat vas food betveen 
tk* tracers sad tke kn«va hydrology. 
Eipansloa t e s ta **r* ras OB tke bestoa i te t o 
e v a l s s t * tke *ff*ct iv**e*s of the ssrfac* 
s e a l s . Scoaad vater trassporc sod*la sere 
d*t*rsia*d to take iato accosat conveetive 
transport, kydiodynasic dispers ion, ckaalcal 
adsorption, and radioactive decay. |BDT| 

Total lea concentration; teas prec ip i ta t ioa; 
Specific a c t i v i t y 

sr 90; c* 2«t; Pa ) ) • . ; Co 60 
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9.S. Depertseat of Eeargy, Caicago Operations 
Off ice , Chicago. I l l i n o i s . 

foraerly o t i l i s e d lED/ltc S i n s m t l i i l action 
Progtaa Scatological Saraey cf Si t* a. Palo* 
Pact Potest Preserae, Chicago, I l l i n o i s - Piaal 
»*poct. 121 

9OS/BT-0005/T: 07 pp.11*78, aprill 

S i t* a, ia tbe Palo* rack r w t t t Preserse, 
»«* tk* lecat iaa of expat iaes ta l raactors 
CP-2 n < CP-3 ftoa Me J t o 1*5«, ehea tk* 
la s t operations e*r« traasf*rr*d to argoas* 
s a t i o a e l laboratory and the s i t * rax*£. p lot 
a, a oft* ace* barlel groeei for l oa - l eae l 
easte froa S i t * a. u t decoasiss ioted i s US* 
a f l a t tk* e s t i r e plot was coasted by a 
o**-foot tkick coaerat* s l a b ead tao f**t of 
s o i l . la 1**3, abaoraal alpha aad b*ta 
a c t i v i t i e s »*r* detect** ia sarfac* s o i l 
s* s p i e s eeer Plot 1; ta c l a s s secaeys sere 
sebsageeatly co l l ec ted . I b i s s e r n y i t s 
intended to detersin* tk* r*asaas for 
«l**et*d t r i t l e t e d «at*r coacentret ioas ia 
soa* of tk* s a i l s ia tk* Porast Preserve ead 
•k*tk«r otk*r redioaaclides nee* elgcated 
froa tkoir or ig ina l locat ions . Tka only 
sngai f icaet eeairoaaental exposec* patbaay 
obsernd i s (''at of t r i t i s s aoeiag froa tk* 
plot » ia tk* doloeit* agei fer n iad ls idaals 
asiag picnic aa l l s ia tk* area; poss i t la dose 
froa t k i a pat Way i s e s t iae ted at 0.7 
aree /yr . Tia* of travel tkroagb th i s patheay 
i s aboat 20 aoatks. Total t r i t l e e coctes t a* 
Plot s i s a* tk* order of 2000 Ci . ( o 
t r i t i a a has b**s detected ia tk* priaclpel 
eateceays draining tk* Plct - tk* I l l i n o i s 
ead t l ch igas Caaal, 9es Plaiees t i v e r , aad 
Chicago Saaitary asd Skip Caaal. Elevated 0 
aad Pa coscentrat loas «*r« foaad oa tk* 
sarfac* M-200 faat aortk of Plot R; a**r*)* 
talaas >*r* 10 pCl/g for 0 aad 0 .2 pCi/g for 
Ps. s a a l l aaoaats of otkar redioaacl ides 
ha a* b**a detected ia bora kolas b*a*atk tk* 
coscrat* cap coveriag Plot R, bat 
concentrations ar* too loa t o pos* a kaxard. 
Tka ooIT indioaecllde ia S i t* k saaplas 
attributable to oparatioaa at tka s i t * i s 
t r i t i a a ; concentrations ranged froa l a s s tkar. 
0.0 J pci /g t o «»."» pc l /g . fW»i 

Total Ion Concentration 

B 3; Cs 137; Co *0; Sb 125; ra 1 » ; sr «0; 0 
23S; n 234; 0 3J«; Pa 21i; Ps 239 

f » m » « ; ntaaUH; PLOTonios.., saSTtS, W i - l t T l t ; 
sitf s n i f m u s c i ; feyiijisrPTni. cxposint 
piTapar; tQOirrts: oost t a t i ; POLIOTIOB, son-, 
POLUITIOP, IITtP; ••OTOPOCLIOr. MCHTIOI; PIEtO 
STOOItS 

<15«> 
0.S, Public Raaltk Sarvlca, Claialoa of flatar 
SapplT a»4 Pollution Control, Danvar, CO. 

ladio la^ica l Caataat of Co lota la *ia*r Sasis 
tattoo S a a i s a s t s . aafsst l*aa-aaasst 1f«1. f ) | 

P!-2«e 212; «2 pp. f l i t } , Jasal 

Sataaaa aafast IH9 aad aavast M i l , tkra* 
basiaaid* radioloaical ssrvoys of battoa 
sad i s * at s froa tk* Colorado l i « * r Basis s*r* 
cscdsct*d. Col lact ioas iacladad 2$a saaplas 
rapcamatis* 121 saapliaa s ta t i aas aad ** 
saaplas froa 20 backarasad s t a t i o a s fast 
i a f l a a s o d by araniaa a i s i s a or a l l l l a a ) . 
a l l caaa las w*f asalrxad for la 22a coataat; 
saaplas col lactad i a tk* f i r s t sarsay sac* 
a lso saalyzad far aross slpka sad axass bata. 
Saaplas sar* obtaiaad by Ekaaa dr*4«*. 
patarsaa dradaa, or by aaad. Sackacoaad ta 
aalaas aara 0 .«-2 .1 p e l / " II- * P^i'f 
aacraa*!. aross alpka bactaroaad aas 3.1-13 
pCi/4 p . * pCi/a aaaraaa) , aad arass beta 
bactaroaad aas 15-«s p c i / f |aa a t l / a 
ataraaal . 1*is-st*a Colorado l ia*c s*dis*nt i 
•taraaad 10 pci/tt grass alpaa, S3 pCi/aj f r o s s 
bats , aad 1.1 aCi/c t a ; sadiaeat i a a a l i a t a l y 
b*l*s araaiaa a l l l s aaarsaad a t pCi/f f r e s s 
alpka, f aCi/if areas bata, aad «.« fCiAf t a . 
Oaarall aaarafas for tba Colorado Bast* s*r* 
11 pCi/f gross alpka, • • pci^« grass bata, 
•ad 2-a p c i / f t a . aboat aot o f a l l s a d U a s t s 
saaplad agaalad backaraaad l a v a l s , aad M« 
•*r* aatsaaa 1 aad a.S tiaax bactgroaad. Tka 
stady skoss tkat Lak* *aad ( la ac i /g grass 
a lpta , K pCi/g gross b«ta, 2 . 4 pci '9 •*> kas 
baas tk* f iaa l repository for aast af tka 
co i tas iaa ted aadiaaats. Proposals for f a t a l * 
stady laelad* a s a l y s i s cf kottos s*-dla*at 
cocas froa lak* l*ad to dataraiaa Pa coataats 
o f sad l saa t s d*posit«d bafor* aad aftar tk* 
adaost of • s t a s s l t * sraaiaa s ia iag aad 
a i l l i a g , aad a stady of tk* d i s t r i b a t i o a of 
dissolved <a ia riacr «at*r, sesp*sd*d aal 
bottoa sad ia ta t s , aad aaaatic biota. ( I l l ) 

Total Ion Coacaatratioa 

*a 22« 

ntatint; niu.zw.; « • : « ; : SED:«»TS ; tasiirii; 
IISTES, xaDioaCTift; tasTts, mvsrtiaL; trrrrs; 
opaxiisx easus; POLLVTIOS, »ITEP; t u : i i K ; 
fltXO STOOItS 

• * i c , » . ' - . I.J. Francis, sad P. Ciloebo, 
Xookkavaa la t iona l laboratory, nptoa, ST. 

Ckaractarizatioa of Traack *at*c at tk* saiay 
Plats to*-L*f«l ladioaetta* last* 9itp>sal S i t* . 
Ill 
!IL-ao»»r.-22«-)« ; u m 1 t H n t of l o « - U f * l 
•adioactiv* l a s t * , n.f. Cartar, a .a . t a g k l s s i , 
aad 1. »akn (Eds.I , Procawdiags of < lyapos isa , 
a t laata . It, Ray J3-27, I9T7. p*rgaao« Praas, 
Pas fork, *T, Pol. 2 , (pp. 7a7-T«l(, i j i « pp. 
(t(L-antE<;-22ai*l.(lf77, l a | 

Carrastly tk* Oaitad Statas S*ol9gical Ssra*y 
i s coadseting a stady of tk* kydragaological 
•ad gaockaaical bakaaior of coasarc ia l ly 
oparatad loa- l*a*l radloactlr* aaat* i i sposa l 
s l t a a . Tka data co l l ec ted (roe tkl* stady 
v i l l b* asad to as iabl l sk drltaria for 
s e l e c t i o n of n«» s i t a s for disposal of 
radloact lr* aaates. as part o f tkl* s t sdy , 
n u t sa sp le s free trancbas at tka eaier 
Plata, taatacky s l t a aara analysed a t 
(rookbsean fat lonal laboratory to d«t*raine 
tk* soarc* teras of tk* radlonscl ides and 
other eoaponents In sol at loa I s the trenekes. 
Procadstea for c a l l a c t l o a and f i l t r a t i o n of 
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<15»> w a t ­
t s * sasploss aadex sarn ie eoaditlons at* 
described. TB* saaples act* aaalyzad (or 
laaraaaic , radlockas lca l , sad oraaaic 
c*a*t l t*«ats . To* Isocaaaic eea lTs l* 
iac lades the B**s*r*a*at* of pa. spec i f i c 
coassctasc* . a l l » l l » i t y . and a e r l o e s emtio** 
aad a* l eas . Tk« reaioeecl idea «*r* M U « > 4 
by tk* areas alpba. gross bate , t r i t i a a . as* 
gaaBa a c t i v i t i e s , fol low** by s p e c i f i c 
a*es*r*s**ts of s t coat iaa 90 ass; platoaisa 
i sotopes . Tk* ocaaaica wax* * i t r*c t*d , 
coac*atrtt*4, as* i d e n t i f i e d by «•* 
cbraaataaxaakf/aass i p K t m r U T -
Coaslserafele e a a a t i t l a s at orass ics sac* 
detect** i a a l l of tb* teases, waters saepied. 
Spec i f i c exeaaics sear* foead la BOS* of tka 
traacbas: bocaaax, t b * a c h a t e coaposiUoa of 
tke tcaack eaters vac*. Ik* praaaaca of a 
aariatT of orcaaic coapaasds ia traack n u t 
sagaest tkat tk«T sap s lay aa iapottaat cola 
ia tb* ttaaspact of radloesc l ldra . (tatkl 

S i i t y - o s * orsaaic caapoaats identi f ied ia tcaack 
eater saaplas ac* list**! ia tabslar fora. 

pi ; Spec i f i c Cossoetase* 

as 2*1; Ca 1T»; Cs » » ; l a S»; la 65; aa 22; Co 
*•; « ?; St 90; Pa 23»; Pa 239; p , 2*0 

•ISTtS, LOa-LETTl: TtSJCEES; a»ST! DISPQS1L; 
SIT! 5T»*JULelCI: a»?SS; SIEP*.5S; FIIT»»T:0*; 
ersaaic coapoatps: pi; siinu.5; SPECIPIC 
COS!WCTe»CE; U f a l ' t l T T ; I f l O S : ;»T:0»S; »L?SI 
utrrciss: »«?« n m c u s ; TUTI**.-. tmn-io». 
CIMI; STrOaTing »8; StPHITtOS PSOCESSES; 
SrECTfWSTIT: TtSP»»riJ*E; CttSICll iMiTSIS; 
• loiacasatsm: IESIWES: caicius: rioa: i m i n ; ais»Kins; «aac*sEsi; porkssias; 
SSOITB; PLITOlTJg 23»; PHTOallS 23?: fLUTyllT. 
2*1; lSE>TC:ff!f 2*1; CES:n.1 13-*; »»»•;»»«» W; 
n » c « ; SODIS* 22; <->§«LT *c; IE»CR»TES; 
».?r3»7CiiDt «rs«»Tlo»: r i f i t STUDIES 

<1M> 
Se i se , n . J . , k.J. Prancis , and ?. Coloebo, 
Brootbaveit ffatioaal Laboratory, tfpton, »T. 

Stedy ^f Treacn Sacer at Low-L*v*I n«diojcrive 
•est* Disposal S i t e s . [21 

C0»r-T(l*2}; l u t u l l suclear Society Inr . t l 
Beating, 0coc**dtngs i f a Syepositsa, Sac Diego, 
C». Jan* 11-22, W l , (p. ' 7 | |CO»»-"'M«22) : 
Tsaasact iaiva of tK« %aartr«n Stf-lvar ^OT^^T; 
JH:". {T»7«, Jmtai 

Th« 1 .5 . '«o log ica l 5»t»«j has b»ar. »85;ir.»l 
tk« task of 0011801117 4<ca for 4»»*lt>pin) 
^rritcri* for tka a*l»ctioA of na* shallow 
lanl barial s i t e s , la part of this a f far t , 
arootkavaft 9atioa«l I^koratorr i s conducting 
a sta4r to cH«r*etwri2* tr»-r.ck a l tars ac 
i inoa*- « m t i r . i l lapoaal s i t e s . r .aals ar* 
to 1«ft»« aoare* taras of rattooact Has ml 
otkac aolotas, to 4atact a t enaractariia tk* 
ral loaacl i*** atoa<> iroaaaaawr ftov p»'»«, 
a>4 t o laser i t * pkfslcal-ckaakeal «»<i 
b lo loa ica l pcopartiaa Ckat control 
rfSloaacl iaa aoaaaaat in tk* aroand. staplas 
kat* baan eollaetad froa Wfaf f l a t s , rr, ai>4 
fast f a l l ap , I T , unlar anaiic e o a i i t l o n s «n1 
baaa boas aaslrsad for p«, fk, apaci f ic 
caa lar t i r i tT / &*K, aajor aniona ana cat iona, 
q t j i s alpka, acosa bata, a 1, faaaa sc«ti, ;c 
to, *n<l Pa isotopaa. aosol t* *ko» »h«t tkar* 
at* latna 4iffarane*s ir. tka cospoaitton of 
aatar froa difforaat tranekas. H 1 
coseaat rat ions of 2 s 10(f»M-7 » 'Off** 
pCl/1 *ar* fount in a l l aaaplas; Co *0 , Sr 

99, i s l c s 13T >*ra foaaa ia aost s s a ; l j < , 
aa4 Pa [coaeaatcatioa ap to 2 x I0t»»») 
pCi/11 »a« foaad ia aaaacal saaplas . 
Coasisacabla f*aa t i t i a s (ap to «000 k f / l | of 
alaxolTwa oraaaics , a a i a l j a l c s a a l s . 
a l ipkat ic a ad axoaatic a c i i s . pktkalatas, 
aaipatas . aaa t r i h s t / l rbospfcat* »*r* foasS 
ia tcaack u t t c i . a l so isolatoA a*c* 
co loa ias of kotk aaroblc aad aaaarobic 
(aost l* tacalat iaat baccatia. Praliaiaary 
• spariaaata for aaasarisa batck H"s af 
s«Iactad radioaaclidas aaaar aaosic 
co&ditioas aaa* kaaa darioaad aal ar* baiaa 
cociactad oa tcaeck satac and s o i l saap las . 

Total loft tocca" trat ioe 

8 J; Sr 99; Co ««: Cs 13*; Pa 

Disposal s i r e ; rtEaciES: saaraCE a i m s ; csoaas 
akTEt; CSESICkl PtOPEITIES; P9TSICIL PaOPEaTIES; 
ttnawvcLZBt SISMTIO*.- pa: Ek: caTioas; t a i s a s ; 
TtlTlaa; MSIOtCTITITT; STIOXTnS; PLOTOSITO 
KOtOPES; OKMIC «SPO«»S: ICI3S; BtCTEtll; 
SOILS: S1IPLES: DISTtlsaTies COErPICIEST; 
akSttS, LOC-LETEI.; tlSTI BtSPOSlL: FIELD 
STlDtES; UtOSlTOET ST<r3IES 

aas t , S . a . , 7 .S. Gaotoaical Sarrar, llbaqaar^aa, 
i s . 

ois^osal at n r t s i a s R i l l f f f laant aa%r Grants, 
ae» «*zico. (1) 

S«olo<;ical Sactaf Pcofess ioss i Pap*( •?*-[>•. 
'Volooic S«r»«r **s»arck 1«S| , (pp. o-J^e -
0 - 3 7 a | . ( t * « i | 

Disposal of araaioa a i l l affluent st U « 
l^acocda Toapany ni^ciutar A i l l , 4 a i IV of 
Gctr'c, tn, kaeaae a problai soon attar tk« 
a i l l vas constr-ict*-! in iaS2. R«1i3activa 
c o t t s s i a a n t s in th« » » S M typica l lr incltf-la 
2.S3 z '0 (»-» | s c i / a l i r o s s alpnt, '.*. 1 i 
10(f -5 | aCi / s l natural 0, 2.73 x 13(»-«| 
sCi /al Tk 213, ut 4.42 I 13<Z-7| nCi/al Sa 
22a; otkar s ignif icant cbafical c^nstitaants 
inclad* 13S9 ppa ' 1 . i*V ppa ST. 10*>0 ppa 
va, and 103 ppa 15) . Sarfaca a«thods of 
disposal • • » fonnj to b* bazarlois to tk* 
^otabl* ground a«t»r, so in]*?t i9s >f th« 
•ast* into an «r.as*t aon-p^tabl* * i i if#r 
b«io* tk* a*in aa-tifars *«s invest igated, 
ai t* , tt .* aSSiSt«t .C* Of tk* ; i . S . " r o l o q i C i l 
Sarv*v «r.d th« ^t4t* Engineer. ?rincipal 
a<]aLf*rs ir. tk* r«>]ioa ar* tb* San kndras 
l i ae s tona , tb* anderlriaq ? l o n * i * sandst^n* 
(both P*rai«n>, «nd a l l avian *nl bssalt 
C2aat*rnarr) alon'] tb* Pio Sar. J9S*. I 
disposal »*'.! ««« dc i l lad to * tapta if 2S11 
f t and eor*l c o m i n i K i s i f b»l.i» »»i f t ; th* 
inject ion i n t * r n l «<s t«t>e*n Wi and UJJ 
f t in tne n«**ta •,l«nc» and San f s i l r o 
saabars of tb* T«so foraation, with sal*ct*d 
lonas in that intaraal oan*p*rforatad. 
La/ara of sudatoae, l iaaatona, anhydrit*, and 
Ifpaoa froa 63% to a^o ft act aa • barrier to 
tke apaard (low of waste ( W i l s . »n i r i t i a l 
intact ioa tes t tadi - i tad tbat wartlcal 
laaka9* ia neg l ig ib le , bat tkat on* or sore 
fau l t s in tk* acta create barriers t o la tera l 
s i g r s t l o n , possibly leading to bdildap of 
pressor* in tk* Jtsposal zone. Passible 
e f f e c t s vara kot aeassrable d^* ft k s l t s in 
inject ion at c r i t i c a l t i a e s . Indications *r« 
tkat tka wall w i l l not take »5t« tban 1101 
g s l / a i n Ij gravity i n a c t i o n ; apparent 
c o e f f i c i e n t of tranaaiaaabll it y of tke 
sandstones in the lover Teao 1* fO,3QQ 
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<1»1> CO»T. 
oa l /day / f t . l o e t i s e i a l e c t t o a of a i l l 
e f f l e ea t beoa- :«c*eber 1S6C. IIMI 

Depth to l a t e r Tabic; stratioraphic t»ait 
Thickness; Transs iss iv i ty 

•ELLS. IIJECTIoa; OfKIUS; SILLS; EPfLIIMTS. 
HOIID; lOOCrtIS: STDaOlOGT; CSOLOST; 
ST»»?ICI»PBT; COIES; USTE OBPOSIL; BISTES. 
LCI-LSISL; ITSTES, LIQUID; PIOLTS: PIPLD STBJIFS 

• e s t e t a , I . B . , o . i . s a i l , and J .S . Cooaan. 
leynolds Electr ica l aa4 Engineeriao Co. , l a c . 
Las Teoas, a t ; Eev irooeentel Soeitorino and 
Sspport Laboratory, Las **q*3, BT. 

Deepvell Disposal of Tcaassraalc Coataaiaatad 
Lifaid t a s t e at t ee Bevada Test S l t a . 121 

coir-7« 1020; l a s t s Sana^aaant ' i t . I . e . post 
(Ed.), Proceedings of a Syaposisa, Tacsoa. IE, 
October 5-6, ir» B j , (pp. 1»B-T*«l. 310 pp. 
(COir-TS10201.('"la, October) 

This paper d i scasses tke disposal o f 
l a« - l eve l l iqa id aastes a t tke Bavada Test 
Site (faces Plat | via i s ] e c t i o a into aa o i l 
nacieat seapoas detonation cavity , s ince the 
tota l f i s s ion product of testiDO at tke Tacca 

f l a t area prior t» Jai f 1»TS aas orec t .» I 
13(S>«| Ci p l u 5.a I 19(E»«| r i i t 
act ivat ion ptodectx. tke e f f e c t s of added 
l o e - l e v e l aastes are f e l t t o be a laos t 
aaaessaxable. Lav-lev*I l i e r i l traaseraalc 
aastes faost lv Pa 2M) aaaetatad by the D M 
• i p e r i a e t t a l fare I M C tke e a r t h e n boeadary 
of ITS are co l lec ted i s a 25,aM s a l koldiea 
task a s t i l they caa be tra assorted by tost 
track to tke disposal v e i l , taet iae 
easiroaaeatal aoeitociae: i s carried oe t by 
the already es i s t l sa j ITS s s r o i l l a a c e 
proeraa. iac ladUo 21 ctat iaaoas a i r saapl iae 
and 51 groead aad serface nater saapl iag 
s i t e s . Tke kydroesoloajy of tke Tecca Plat 
Basis kas bees e i t e e s i v e l y s t a l l e d by tke 
BSCS. Estiaated i l e a « t eesstea for 
9:oand*ater throsah tke Ceaesoic t a f f s 
eatorlyiae: tke »TS, i a t e tke e a l e c l y l e s 
aaa i fer , sad ia to tbe laareosa va l l ey ekere 
i t i s ssed i s a g r i c a l t e r e , i s frost several 
tkoasaad to a boot 2 a i l l i e s yrs . 
ippre i lae te iy z i . 000 g a l of coatas iasted 
vater kas bees paaped doaa hole sa> f a r . (LIB) 

IIU.S, IBJECTI3B; I1STES, TOIsat i l lC; B1STES, 
LIOOIO: Eipiosioas, lacieit; CIIITIES; u s r r s , 
LOa-LEIEL; BkSTE DISPOSaL; PUrrOltJS; ITOtOlVlCT; 
1 3 J i n i 5 ; JI0I0IOCLI0E B l S U T t O a ; PIELB STaVIES; 
PtDICTXOBS 
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l U i t t f i . S . « . . I . J . S a n a . I.C. Soatsoa. tad 
» - • . Cast lack. S a t t a U « - r a c i t i c Soctkaast 
labocatorias . t l ck la sd . CI. 

• • ( • • 4 s for E r t i M t i i f Traaspart Soda I 
Paraaatars tvc laoiaaal Cioaadaatac Systaas. |3( 

•S l i - ITIT; 15 pp.fiaTai 

Tbis r»part < u « t t < > aatkods dasalopad (?c 
a s t i a a t i s a of disparsioa sad socptioa 
coa-ff iciaats far » U t aa a ra-iloaa! s ea l* , 
«f w t u af tkair cocto la t loas aitk • • a l l y 
•aasarabla a o l l aaraawtars. la t k i s papar, 
p-araaability •»» ca«s*a a s tW icdapaadaat 
t a r i a b l * fa* ta» satsratad ion* of tba 
Saafac< aaaafac. f ipariaaatal la ta for 
dariaatloa o f disparsioa ooaf f i c iaats aara 
obtaia*>4 Ccsa calaaa s tad ias at lys iaatar asd 
taak fa ta s a i l astasias ctadsctad t» a 
pcaaiaas i s s a s t l s a t i o a . t isparsioa 
coaff i c l a a t s fraa < a a n s tadias vara 
0 . f 2 s - » . a o 3 l ca(T>2)/»U for taak a o l l «a4 
•-0424-a. t taQ cart>2) /a i* foe lys iaatar s o i l . 
Saacafa aa loc i t l a s aaca 4.220-0.0M«« c a / s i n 
ia taak fata s a i l a ad 0 . 0 H - 0 . 1 0 * ca /a i* i s 
l y s i s a t a t s o i l . I aacoad s t a i y , sf taa 
distr lbat las i sf Sc s o t at i t s csaff t c i a a t s . 
•*•« data Craw % tost a a l l s . 
T c a s s a l s s l b i l i t y n l m fcoa SO to 2.5 I 
13ft>Sl l t d * 21/day a s * pataaablUt ias tens 
! . « « t « 1IH ft/day • « • obtaiaad ia tkasv 
• a l l s . Tka) data co l lactad aata cocralatad 
wis I i c«ac rasrass ios aa* lys i s a s ia s a 
s p a t i a l l y datsloya-i coapstar proaraa, o:s?»F. 
Sirty-foar patcaat of tka aariatioa ia tka 
St sorptios cea t f i c iaa t was accocatad far by 
v a r i a b i l i t y la tka c o e n c t a d parsaa t i l l t y . 
v a c o f disparsioa asd sorptioa coaff ic iaat 
d i s i e l b a t i o a s at* « ! • * • . f u e l 

Paraasb i l i ty ; Saapaaa> t a l o e l t y ; Traasaiss ia i ty 

St «0 

cospartt Moo- iaJ: aoott": 5 » m ) i ; t i t n r t i c u 
s m o l t s ; eo»TTOK; « r s : 9!Spcts los : a c o i r n s : 
SOILS: S»TW»»Tt9 XOSt: JI05»t SITEt: SBH',»; 
s w o r n * * ; l»»»s«lss iftTT: so»p?:o> 

<«*a> 
l l l a a . i . s _ , i . L . Caldaall , aad > . ! . al 1 la , 
Socoay Sobi l Oi l Ceapaay, l a c , S a l l a s . Tl. 

Parabola iiodals fat Melaar losjiaa;. (?) 

Socisty of Patroiaaa ' a i i s a a r s Joarcal, 
1M-112. | i * « s , Jsavy 

tt i s coacl idac tkat katacooaaaoas bol*~ol» 
aodals at* bast s s l 'ad fot oaaaral aa» if 
a s r i a k i l i t y t> porosity aa aall ax la 
borakala aad fataation f t« i4s i s r a q a i c i . 
If s l a p l l r l t y i s a s s a a t i s l a lat - lea- typa 
aodal s l tk raaovabla rods for porosity cfcaaga 
Is saparlac to tk« layarH aolal of 
(skkaraako. Tka la t t i ea ' typa *O<<«1 »aa as«4 
to staalstarf sa»4*t«aa forast ioas . V a t l s of 
ao4al coastraet laa ar* i l t a a . l a s a l t s of 
staa-ly-stata aaasaraaaat cf tkaraal &aett<*a 
coaat rata a s t fsmctioa «f soarca-^atactor 
apaeiaa ar« pcaaaata*. [<"»*1 

m raaia* aa4 aiscasstoa of karabola '/aopliraical 
aa4alia7 aa4 tas t taa . (OH/CUI 

•otnoits; ciopiTStctl ssurtn; •.lien-. 
POtOSITT; etOLOGIC mtUkTJOti; a t i s T l t t ; 
(TM11LIC r iOf ; StoOVP I t T E t ; 1»«35TO»t!; 
t i io inicr . jTooin 

<«5> 
l a t a t s , O.S., 3o« ckasical Caapaay, l a a l y t i c a l 
La>»:atatias. 9 i« l*a4 . SI. 

Loa-Laaal S o l U i f i a d casta Caaractarixatioa: 
Tka S c i a s t i f i c Sasix for Pkysical a t i :kaaical 
Tartirg. ( t | 

COkf- ' f l t l l : Sdaaca ? M « r l y i a 4 Ia4ia«et iaa 
•as tr Saaaajaaaat. rrocaaaiats of a Sysposiaa, 
aastoc , « . aoaaabar 2«-Daoasbac 1, 1«7»- |pp. 
3«-35J. T" pp. ccMf-^alia a).H»T«i 

1 i iacass toa of tka af fac t s • • spacif iad 
paraaatax* aad a t a s t i a f proajtaa for 
ckaxactacixatioa af s o t M laaj-laaal raCaasta 
i s ptaaajatad. Vacasajtacs caasi*ara< ata-. 
laackabi l iey; aariroaaaatal . ckaaical aad 
bast s t a b i l i t y ; s traaatk: spareitic 
t « 4 i o a c t i r i t y ; r a d i a t i s a s t a b i l i t y ; spac i f i c 
araa i ty ; a a i t a c s i t y ; sbapa aad s i z a . ?aa 
t a s t i s f proijcaa i s oasiajaad t o aaaarat« 
parforaaaca c c i t a r i a asaar "tka aorst 
poss ible coadi t iosx* , a s aali as tka "aost 
l ika ly casa". I casa i s nta for tka aaai to 
staAdatdiza tka tastiaa; for tka asciaas 
paraaatarx aad to daaalop aaidal iaas foe tka 
dataraisat^oc of acoaptabla a t l a a s tt sack 
pax«a»»»r £»D1» 

> tabla ;rars*ttiao aar ioss aatarial 
ckaractaris*ics of s o l i d , loa-laval vast* is 
icclsdad- Listad i s aaotkas tabta ara tka 
a&aircttaastal forr»s a e t i v a at a disposal s i t a . 

•»ST£S . ICS-LITM.; a iSTTS, SOLID; LEI--.I«<5; 
m i l O J n r ; PSTSICIL P I 3 ? t B 7 l t S : CktBICH 
piopErrrrs; OILSITZOI; piesicriois: L>BoytT/5r 
STTOIEi; IWItrS 

iayasa, I . , R. Taaasoto, aad r. Iso«», ryots 
I t i v a r s i t y , Dapattsaat of Saaitary ;a9iaaaria<}, 
(yote , Japaa. 

taalaatiom of tka Sai ioact i»a 1astas disposal 
la to tk* D*»f Ocaac. (3) 

•caltk Ptysie* JJ:22 T -2»0. (U7T, s*ptaa^•>^) 

a hazard assasaaast i s <zi*aa for daap saa 
disposal of l oa - lava l radioactiaa so l id 
aastas which or ia iaata froa asclaac poaac 
r%actors ia Japaa. T̂ a aodal tattas accoaat 
of laackia.4 cbacactar i s t i ca >>f radi iaacl idas 
fcos aastas so l id i faad aita eaaaat. T«o 
cadionacl idas , Cs l)'* tad Co * S , n t t 
typ ica l ly i i f faras t laackiaa ekaraetar i s t i e s 
nzm: salactad far tka aaalsat iaa of rka 
aodal. itaxiaas sad avwraaa e^acaatratiosa of 
tHs radioaaclidas la aa sppar aiiad ocaas 
layar vara ast iaatad aad atf l saa dosas fot 
india idsal* aad popslat too dosas for Japaaasa 
paopla «a>r« calwalatad. la octac to avalaa** 
• a aacartaiaty of paraaatars la tka aodal, a 
s a a s i t l r i t y aaa lys la ass patfotsad. Tka 
dlseasaiosa laclada: aklck pa rasa tar ia aa 
a<taatloc of tka aodal aos t af facta taa 
avaraoa caacaatrat ios of radlosaelidas i s 
appar sisad layar aad, to akat daaraa tka 
f lactaat loa of parasatacs daa to tna 
aar l s t i o* of aaaironaaatal factors affacta 
tka coseaatratioa. Soaarally, tk* aoat 
s a s s i t l r v paraaatar i s tba daptk of tka saa 
rkar* tka so l id i f i ad sas tas soa l l fca 
dapositad. Tba coacsat rs t ias of 
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< 1 « > C3*T. 
radioaecl ides in the serfac* ««t*r i s not 
s e n s i t i v e l y affected by the vert ica l 
d i f fus ion c o e f f i c i e n t . I b t t l H l > | 

act iv i ty concentrations of Cs IT" sad Co SO i s 
tk* sarfac* ocean layer and cnlcaleted 
population doses are given in tab l e s : two graphs 
show tk* concentration d i s t r iba t ious in swrface 
layers . 

»»ST» OTSPOStL; R l tn tD sBalTSTS: RnSTES. 
LOR-LETEl: HODCLS: LUCRTBG; CERMTS; 
SCLtDIflCsTIOB: BIST-S . SOLID; MBHTIOf DOSS; 
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<1*7> 
Saets le , L . , and ». D* Jong he, e n , Sol , Belgian. 

Invest igatiaas on tk« Rovsaent of Radioactive 
s*bstanc*s ia th* Croand. Part 3. Practical 
aspects of th* Proqraa and wbysiockeaicel 
Coasiderat ioas. (1) 

TID-762R; Groaad Disposal of fadioect ive Rasta>s, 
j . v - Sorgan, J r . , at a l (Eds.) , Proceedings of a 
2nd Conference, Ckalv. River, Canada, septesber 
26-2*. I W t , (pp. T*»-210). 13S pp. 
rr:9- T *2S) . f1»'-2. Barca) 

This paper presents a coatineatioa of 
expetiseBts t o s iaa la te aeteral s o i l aad 
qroaadwater coadit ioas at a shallow land 
bntial s i t e ift a popalons n « in order to 
d*t«rain* aigratioa and adsorption of 
radioaic l ides ia s o l e t i o a . Testing Mas don* 
an s o i l s aad groundwater to deterain* those 
oaraaeters to be incorporated ic the 
laboratory experiaeats . It Mas foand that 
scraping away a neat-surface organic layer 
for i a s t a l l a t i o a of storage tanks aad barial 
of draos will dras t ica l ly redace s t r o t t i a s no 
adsorption capacity* Xnsolabilizatior. t a s t s 
were then required to redare tt« p o s s i b i l i t y 
that s tront i sa Bight r --ach the Aataral 
enviroaaent with i t s inpaired a b i l i t y to 
adsorb the s t roc t lau . Dti tr ibat ioa 
coe f f i c i ent s are given for Cs, 5r, and *.n in 
different cheaical aadia, e . g . , deatnerelized 
water, tap water, aad groond water, for 
denlearalized water at a pH of a for Sr »nd 
Cs and a pR of 3 for f a , the id valves range 1 
froa 0.6 to 22 s l / g (Sri , 2B.0 to 22ft.0 a l / g 
(Cs), and 9.0 to 2aa.O al /g (Cti). Tap aater 
at pR 7.7 for Sr and Cs aad at pH 3 and 7.7 
for E« skowad < i l « i tanging ( i n 1.7-3«..0 
a l / j (Sr i , 22.O-31B.0 a l / g (Cs) , 0.0-22*.0 
• 1/7 (E* « pi D , aad 22 ".0-801.1 a l /g (En 
at pa 7 .7 ) , m qroaad water the dis tr ibut ion 
coe f f i c i en t s of Cs at pa • and pR 3 »er* 2. 3 
to 3S.0 al /g and i . s to 12.0 a l / g , 
respect ive ly . Reaa valaes for Cc at pH » • 
11 . • with a standard deviation of ft.1 aad at 
pR 3, id aaoants to S. 2 with a standard 
davlatioa of 2.36, sr skowad Id valaes of 
O.al to HO.O al /g at pR 7, aad ahovad no 
absorption at pR 1. Eurociue Id ' s ranged 
froa 0.0 to 3100.0 a l /g for OH » and 17.0 t o 
2*0.0 a l / g for pR 1. The aean r e l a t i v e 
v e l o c i t i e s for Cs, Sr, and Ea with reapect to 
the groand water ve loc i ty vera calculated at 
pR a and pR 1. Cesiua had re la t ive 
v e l o c i t i e s of 0.021 at pK a and 0.0»> for pH 
3. Strontiaa valaes ware 0.31 at pH a 
(Static conditon), 0. It* tdynaaic condi t ion) , 
and 1.0 at pR 3. Europina tagistared 0.0 for 
pR * and 0.0063 at pR 3. The dai ly leaching 
rat* • » 10(t-«) g/sg ca/day. (Clt) (CSP) 

CootLnaatloa of a detai led atady of a 
prospective shallow land barial s i t * . p3/c»B) 

Dis tr i ta t ioa Coeff ic ient: P>: leaching Sat* 

s r ; cs: Ea 
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Batta l ia-Paci f ic Jocthwest Laboratories, 
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?opal i t ioa nose Coaaitawat 9a* to Sadiaactiv* 
9el**s^s fra* laclear Power Plant S i t e s ia 1975. 
P» 
P»L-2»3'5; 127 pp. (M'7 , October) 

Popalation radiation doaa coee i taeats have 
been es t iaated froa reported radioaadid* 
re leases froa coaaerc ia l power reactors 
operating daring 1"""5. f i f ty-yaar dose 
coaa ' taeats froa one year eiposare were 
calcalated froa both l i g s i d aad ataosph*ric 
re leases for foar popalation grovps - i n f a r t , 
c h i l d , teeaager, aad edalt - res iding betveeo 
2 and 80 ka froa each s i t * , d e s a l t s are 
given in the fora of tables showing the dose 
coas i taea t s for both l iga id and airborne 
pathways for each age groap and >rgaa. a l so 
iacladed for each s i t e i s a histogras showing 
th« fraction of th» to ta l popalation within 
tae 2 to BO KB region arowad each s i t e 
receiviag varioos average dose coaaitaeats 
froa the airborne pathways. 3* s i t e s and S3 
reactors were s tadied . The ar i thaet ic aean 
for total dose fros l iga id pathways was 2.0 
p*rson-rea per s i t e , and the a*aa for 
airborne pathways was 3 3 person-res per s i t e . 
Total dose cosai taeats for a l l s i t e r for 
1075 are e s t i sa ted at 76 p*rsoa-res via 
llqwid pathways and 1300 p*rsou-r*a via the 
airborne pathvays. Doses froa l iga id 
pathways ranged froa zero and near-xero for 
Ront ice l lo , RR and Dresden, IL re leases to 16 
persoo-rea for Qaad-Ciey, XL aad la 
person-tea for Rite Ri le Point, RT, aainly 
froa Cs 13a and Cs 137, Ooses froa airborne 
pathways ranged froa 3 I 10(E-S) peraoa-rea 
for Cook, Rt to 7 s o parson-rea at Ri l ls tone 
Point, CT and 360 person-ran at Dresden, 
sajor contr ibi tors at these s i t e s sere le 
133, l e 1T>, and ir BR. This sttdy yields an 
average individual dose eoaaitaent of 0.02 
a i l l i r e a . (lath; (IKH) 

Cs 137; Cs 13»; Is 133; l« 13S; Ir R-) 
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<1*9> 
Barber, <*,., and v. (Translator) Ragent, Station 
Central* d' lgroaoaie . Vera a l l l a s . Prance, 

Radioeleaant Inf i l t ra t ion forecast at th* Una 
of th* Ploaghad Layer la Jgr ie i l tora l s o i l a . (2) 



SITIMIKITlt. TttBSPOST 

<1«9> 

<U9> COST. 
Cill-tr-««3'»: retention u l Bxantion. of 
Radioactive Ion* i s S e l l s , Proceedings of an 
Ieteraat loeal Col lsqeiae , Saclay. France, 
October 1C-1I. t N 2 . (II 
pp.) (OBEL-tr-MB?). (19«3J 

Infi ltrative! of radioaacl ides la agx lca l tera l 
s o i l s e»d foracastiag their aoveaeat l a the 
s e l l s *r« discessed. sorrt ioe of 
radioaeclides asr laereesa foe a short peeled 
dee to v . e s s e s sad trees or decrease o n e a 
loaa period oaca the e laaeat s are i a tha 
sabso i l . I t i s d i f f i c a l t t o forecast Sr 90 
asd cs 13T shea so la s i t e data i s avai lable 
o» aocaallr c a l t i v a t e * a c U s . Bovever. aa 
e s t i a a t e of has each of each radioe leseat 
a i g r t t e s each rear l a the sppernost sabso i l 
froa a ploegked layer vbose v e r t i c a l 
d i s t r i t a t i o s of radioe leeents i s sa i tora say 
be aaae. ta seedy s o i l s nitk l o * exchange 
capac i t i e s the ra t io represeating Sr 
•0/aichsaeeaMe Ca ia the s o i l , as s a i l as 
the sr 9 0 ^ a rat io i a plants soald at f i r s t 
he greater thaa i a ara i l l eeeoas s o i l s . This 
i s • ssas iag a large aaoeat of ezchaaeeeble Ca 
i s t i e arg i l laceoes s o i l aad the 
coe t te iae t ioa patteras ia the tao s o i l s ere 
i d e a t i c a l . Bevever, losses of sr 90 dee to 
drainage aoald be sore inteaso ia saady s o i l . 
I t appears d i t d e a l t t o forecast vhich s o i l 
voold have a higher acceaolatioa l i a * . 
mother pcables la forecast lag a r i s e s shea 
vatar a i th a high C.C03 coo teat i s ascd for 
irr igat ion; Sr 90 i s accaealated ia an 
exchangeable fors s i tkoat any r i s e ia the 
exchangeable Ca l e v e l , l oo t attack aay caese 
a d i U t i o a of Sr 90 ia aa addi t ioaal aaoeat 
of s l f t e s i b l e Ca. Bat th« attack i s not 
aaifora aad c*a sot be taken in to accoaat 
ahaa se t t ing the aoras for the aaiiaaa 
peraiss ib le coataaiaatioa pattern before as 
ia depth atedy can be doaa. (»r>») 

Sr 90; Cs 1J T 
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<110> 
Boadiatti , E . I . , Oak Bidge Batioael Laboratory, 
Oak Bidge, TS. 

ketlaide Eleaeatn ia tgaat lc aad Terrestr ia l 
Eevlceaeeats. (II 

0BB1-SM1; tavlrenaeatal Sciences Olvislon 
kanaal Progress I v port for Period Ending 
Septesbet 30, 191B, <pp. « « - « • ) , 197 pp.(19T9, 
kprill 

t sejor esphaaia of research at the 
Eavlronaeatal Sciences Oivtsioe on the 
actinide eleaaats for the past t so years has 
ceatared aa Pond 3?13, tha forser (ap to 
19751 f inal vaste s e t t l i n g basin for oak 
Bidge national laboratory, Bella a coaplata 
Interpretation of the behavior of tka 
aet in ldes in the pond s t i l l regalcea 
addlt loacl data, several iaportaat patterns 
appear, f i r s t , 0 concentration in the 
so lat ia pkase i s s i a l l a r to other natgral , 
hard vatec syateas vlth closed drainaqos. 
This indicates that tke t^noi* phase of eke 
pond i s at v g s l l l b r U n vlth 0 in tke 
seiHnent, nlthongh the exact nntsre of tk* 
factors control l ing eolat ion l e v e l s are 
aaknova. Ihl la so lable 0 concentrations 
avenged 1.1 X I0(t-») na, pa, t a , and Ca 

coaceatrat ioas vera 10|E*«| to T3(E*BI lover . 
Fletoaiaa coeceatrat ions averaeed 9 .5 I 
IOfE-11) aR, sh i l e ka aad Ca cosceatrat ioas 
vase both aboat 3 I 10(E-12) a s . The ka(II l ) 
aad Ce(III) solar c o a c e x r a t i o a s vere a laos t 
i d e a t i c a l va i l * Cx/ha radioact iv i ty ra t io s 
•ere aboat 23 /1 . THe average p« 
coaceatratioe, «a* oaly a factor of » loaer 
t ian tke valae predicted by sater s a l e b i l i t y . 
Sarpr is ieg ly , ka aad Ca aass l e v e l s vere 
loser teas Pa l e v e l s . Ia additioa to the 
ab io t i c data on Pond 3$ 13, data for agnatic 
aad t e r r e s t r i a l biota are being es tabl i shed. 
Saal l aaaaals free tke poad's shoreline and 
frogs froa tke pond shoved that r e l a t i v e to 
sediaeat or skorel iae s o i l s , i s aad Ca are 
enriched over Fa i s internal t i s s i e s . ka 
ongoing stsdy of f i s h accaeelat iaas of 
a c t i e i d e * iadicates that f isk with direct 
c o a t e d vitk the s e d i s e t t s contain Bote 
ac t ia ides thaa f isk physicel ly i so lated froa 
the sediaeat bat ir. contact vith the pond 
vater co leen . Oka ass of the cooperative 
aetabol i ss data being ofctaieed i s t o as t iaa te 
dose t o bone fioa ckroaic ezposexe to Pa 
coataalaated s o i l , i s ( rev i se s coaparisoes 
of pa aad Th ia the s h i t e Oat Creek 
f loodplaia , the acceas lat ioa behavior by 
s a a l l aaaaals r e l a t i v e to s o i l vas very 
s i s i l a r . Coeseoaeatly, i f i t i s asssaed that 
tke l i f e t i a e a c c a a a l a t l a of Fa fros 
coctaainated ao i l aeald be coaperable to 
nateral Th, aad tkat appropriate dose 
c a l c a l a t i o n s can be aade. Ihea the 
EPk-proposed s o i l Pa screeaiag leve l of 0 .2 
aCi/sg • (top 1 cs depth! *es applied to the 
r e s e l t s of a l i t e ra tare evalaatian vhicb 
indicated tkat people accaaaWte in t j of 
bose ash, 0 .21 of tke Tb 232 In 1 g of 
"typical s o i l ' , a eaziava dose rate of ' - 7 

arad/yr froa PaO vs fovad to be accroed in 
skeletoaa of i s d i v i d e e l s ezposed tkroa<;koet 
their l i f e t i a e s . This dose c i t e i s belov tk* 
3 arail/yr EFk oa ide l ine . Conparttive nlaat 
aptake bekavior of P«, la , Tk, aad 0 froe 
s o i l coetaainated vi tk tkese a l e s e n t s has 
a l s o been stadied s i sea I9s s . l e s a l t s shov 
tkat 0 i s sore avai lable t o pleats thai Th, 
Fa, aad ka. Stadias under greenhouse 
conditions desoastrate s i s i l a r trends. In a 
stady coeparing plant aptake of aided 
traassranics (Fa 239, Cs 2ee) vitk ittligvaous 
traassraaics (?u 239, ta 2e1) , i t >•> found 
tkat abost tvo years vere needed befoc* 
freshly added i sotopes showed s i a i l t r vptate 
to isotopes present in so i l for 35 years. 
(tatb) (tkR) 

Total Ion Concentration 

Fa 238; Ca 2a»: Fa 239: kn 2 s l ; Tk 232; 3 
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<1T1> 
Sooth, U.S. , oak l idge Bat tonal Laboratory, 3ak 
Bldge, TB. 

* Syateaa t a a l y s l s RodaL for Calcalating 
•adiosacl ide Traasport Bet vtea Ivcelving Inters 
and totton Sedlsents . (31 

0BBl-TS>»T51; J3 pp. (191*. tpr l l t 
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IIVllOBSESTIL Tv»BSFOJT 

<ITI> corr. 
t foar-cospartBeat sy s t eas aaaiys is eodel was 
developed to predict dyaaaic transfer b i t i w i 
receiving water aad bot toe aed least toe ep t o 
(0 radloa eel i d e s . The eodel vas ased t o 
generate too t a t l e s , aee rroviding factors by 
which observed e q s i l i b r i e a ted ieeac l ide 
coaceatratioas ia water cae ha e a l t l p l i e d to 
c o r n e t traasfer to sediBeats , the o t t e r 
coataleiag: r a t i o * of a q a l l i a c i a a radianeclide 
coeceatret ioas ia sed laeat s divided by the 
corresponding receiving water conceatrattoas; 
t a i l xecoed tabla caa be ased t o ca lca lata 
•r taraal doses to aaa froa f i shing, 
snsbatking, aad a l ike . 9aa to shortage of 
hard data, soee aaaerical anises for 
peraseters had to be iafcrrad froa 
aipariaaatal procadaras or derations of 
e i per l e a s t s , aad a»ae ka»« the saa* valae for 
every radioacel ide aad ara independent o f 
eaviroaaeatal coadi t ioas Decease ao data ara 
ava i lab le . Therefore, tba r e s e l l s presented 
ara la tk« fora of a s e n s i t i v i t y stady. 
Basalts indicate tkat aegject o f sed iaes t 
ia taract ioas prodacas aa overest ieate of the 
t o t a l potaatial dosa t o sac by overest iaet iag 
recativiag watar concentrations, which i a tarn 
overes t i s s t e s potaat ia l desas froa aajor 
pathaeys (drinking water or eating f i sh) 
d irec t ly re la t iag to taa receiviag water 
concentration. This aoald not be the caca 
where aaposara to radionacl ides ia sadiaaats 
i s tba c r i t i c a l pathway. Tke r e s n l t s for Cs 
H i skoa tkat neglect ing sadisaat 
iataract ioas coold r e s e l t la potaat ia l doses 
approziaately • t i aas too klgk fera Cs 137 in 
potabla astar aad adibic fisb froa lakes ia 
tke aortkaast. la addi t ion , increasing tka 
ltd velee of • sadiaant froa 27,900 to 
270,000, akich ra f lac t s aeesored variat ioas 
bataaaa verioss freshwater eavironaeats , 
increases t k i s factor froa approi ieate ly a to 
approxlnntely 25. (IKR) 
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Boarg, a.C.B., and i.H. Ei lb? , vashlngton s tate 
University, Trace Elaaant Laboratory, nuclear 
Badtatioa Center, Pallwan, »». 

Isotopic Exchange of Zinc 65 with Stable Zinc 
adsorbed on Deference Clay minerals. (3) 

Saocfcisiea at Cosaockiaica acta 
hO:1573-157*.(1976) 

Tke d i s tr ibnt ion of s t a b l e Jinc bataeen clay 
and aatar phases >a* datersined for sasples 
of l l l l t a , a o n t s o r i l l o n i t e , aad ( n o l l n i t e of 
low organic content asing Zn 65 as a tracer. 
The aisarals aata studied wlthont separation 
Into fract ions of var ioss part ic le s i r e , t i l 
par t i c l e s sere larger tkan 0.1 on in 
dlaaetar. l a t i o s of Zn 65 ( l i t s p e c i f i c 
a c t i v i t i e s in the s o l i d phase to that tr, tke 
sgeeoes phase sera o. 6« • or ' 0.17 for 
i l l l t e , 1.1» » or - 0 . 3 } for a o a t a o r i l l o n i t e , 
aad 1.07 » or - 0.2* for keol ia l te (95* 
confidence U n i t ) . Tkas for each c l a y , after 
seeking for 1 kr, tke s p e c i f i c a c t i v i t y of 
the so l id phase >as aqaal (at th* 95* 
confidence H a i t i to that of tka aqaeoo* 
phase. Zinc In solat lon Is in eqal l ibr laa 
s l th zinc adsorbed on tke c lar par t i c l e s ; 
froa tke standpoint of tk is type of t e s t , the 

s p e c i f i c a c t i v i t y approach to tke transport 
of In 65 (III at tke aater re lere ice clay 
interface i s an l i d . Tke re s a l t s of t h i s 
xtedy are addit ional nvldeace that observed 
changes la Zn 65 s p e c i f i c a c t i v i t y a t the 
sediaeat-aater interface ara dee to factors 
other tkas tke a iaere l i t s e l f . :oeaaalr 
accepted ceases of sack chaaqes are tke 
preseace of s table l i t e i a forms o t ter thaa 
Za t i l l i a tke aqeeoa* phase, aad the 
presence of organic aatter ia tke s e d l a e a t s . 
( I K ) 

Zn 65 
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Sredeboeft, J . 0 . . aa.4 3.F. r iadar , S.S. 
'Saoloqical Sarvey, Lakeeood, CD; O.S. Seo loe ica l 
Saraejr, i t l i n q t o o , Tk. 

9ass Transport iB rioaiaq Sroaadwatar. 12) 

l a t er (esoarces Research 9 (11: Mn-210. (1973, 
• ebrury) 

The aass traasport eqaatiOB an-? tke eqaation 
of aotion have been coafled and sol ee l 
aaawrically asiaa f l n l t * difference 
tecBBianss for a satarated isotheraal 
groeadsater systeB in vkich there are no 
cbeaical react ions , a case history of 
groondvater coBtasiBatioa at Eraaseicfc, 
' eorg ia , i H a n ' r a t e s the ase of t k i s physical 
chealcel aodal la predlct iag and c o a t r o l l i a g 
the fatare aoaesent of coBtaaiaaats. The 
principal artesiaa agaifar ia tha Sraasnick 
area i s cosposed of perseable zones ia tke 
Ocola aad aederlyinT l i ae s tones of Claiborne 
age. Three of these zones are: apper 
aater-bearing zona, 'kick i s approxiaately 
100 ft thick aad l e a t r a l l y contains 
freshaater; the loaei aater-beariag zone, 
•hick ranges in th i ck ie s s froa approziBately 
20 to 1*0 f t and ahicc geaeral ly contains 
freshwater; and the brackish water zone, 
which anderl ies the lower zone. The aztent 
of the agaifer i s wirtnally anknown. 
(hath) {CSD 

One o." the f i r s t widely ased forealat lons of 
aass traasport eqaations in poross sedia . I t i s 
c lear and cosprakenslwe. a very asafal case 
history i s IncWded. (Dii/oO) 

nOfECTIOS; »ISPE»SI»ITT; C0TP0TES C09ES; 
S«T0«»TI0I; hQOirEIS, CQwpnlD; tlOOID a t T E t ; 
COITkRIHTIOB; CO«TklI«hIT TIHSPOtT; 
TREOimCIL ST0DIES; EQOaTIiJIS; "»»S; !10DELS, 
FIHTHEBITICIL; BhSS t h L t l C E ; UITEI TIBLE; 
r.EOlOCIC rOtRITIOIS 

<17S> 
Brown, B.J. , Isochea, Inc. l lchland, i t . 

Rigration Charactar1st lea of ladioaael ldas 
throagh SedlBents Underlying t in Retford 
•enervation. (2) 

COBT-670S12; STI/?OB/156; Disposal of 
ladioact lve t a s t e s Into tha Sroand, rroceedlngs 
of a Syaposina, Tiatina, i n s t r l a , flay 29-Jana 2 , 
1967. International atonic Energy nian-ry, 
Vienna, t s s t r l a (pp. 215-22*' , 666 pp. 
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<n»> co»t. 
CCOiT-570512. S T I / M 8 / 1 S 6 I . ( 1 « T . J u e c l 

The a i g r e t i o a c h a r a c t e r i s t i c s t a d s p a t i a l 
d i s t r i b u t i o n o f r a d i o n u c l i d e s i a t k e 
s e e l a e n t s a h d e r l y i f t a t k e Beuford ? e s e r v a t i o n 
v e r e d e t e t a l u e d f c o a f i e l d e o o i t o r i e g a a j 
l a b o r a t o r y s t a d i a s . S e d i a e n t s a a p l e s t k e t 
v e r e o b t a i n e d by c o r * d r i l l i n g a l o « -
i n t e r B e & i a t e - l e v e l r a d i o a c t i v e l i q u i d wast* 
d i s p o s a l f a c i l i t y a t t k e t i a e o f i t s 
d e c o s a l s s l o n i a g . aad r e p e a t e d t e a y e a r s 
l a t e r , aboard over "»*.«« ef the l o a g - l i v e i 
r a d i o n u c l i d e s t o be c o n t a i n e d w i t h i n t h e 
upper t e a a a t a c s of t k e 60 a a t a r t k i c k vado?e 
t o n * u n d e r l y i n g tk* f a c i l i t y . I l l 
t a d i o a a c l i d e s e i t h h a l f l i v e s o f l e s s t h a n 
o a a y e a r , a c c e p t r a t h e a i a s 10J aad s t r o n t i u a 
* 0 . decayed t o b a l o a a i a i a a a d e t e c t a b l e 
l i a i t s b a f o c * t i t ; r a a c k a d t h e r e g i o n a l 
g r o u a d v s t e r t a b i c . Tka r e l a t i v e peraanency 
of f i x a t i o n o f tka l o n g - l i v e d c a d i o a s c l i d a s 
• a s a t t a s t a d t o by l a b o r a t o r y l e a c h i n g 
s t a d i a s , E q e i i i b r i e a c o e f f i c i e n t aad s o i l 
c o l a a a t a s t s i n d i c a t e d t k a t tka t r a c e U O I I M 
o f s t c o a t i a a 90 s a d c e s i e l tJ7 t k a t a e r e 
l a a c k a d froa s a d i a a a t s u n d e r l y i n g tl_> 
d i s p o s a l f a c i l i t y aara r e s o r b e d i n the 
s a t s r a t a d z o a a b e l o v t h e a e t e c t a b l e , 
a u t b e a i e a 1 0 * . t e c h a e t i u a " * . a a d t t i t i a a 
• a r e n o t r e a d i l y s o r b e d o a s a d i e e n t s . The 
a o v e a e n t of t h a s a n u c l i d e * aas t r a c e d f o r 
d i s t a n c e s of ap t o f i f t e e n a i l e s by r o u t i n e 
a a a l y s i s of a e l l a a t e r s a e p l e s . (hath) <RT) 

T h i s s t a d y of r a d i o o a c l i d e a i g r a t i o n 
c h a r a c t e r i s t i c s i a t h e s e d i s e n t s u n d e r l y i n g t h e 
Baaford B e s e r v a t i o n c o a l d have a p p l i c a t i o n s i n 
p r e d i c t i n g s i a i l a r a i g r a t i o a p r o p e r t i e s o f v a s t e 
a a c l i d a s a t o t h e r l o » - i n t e r n e d l a t e - l e v e l 
r a d i o a c t i v e l i q u i d d i s p o s a l s i t e s . (DS/RT) 

O i s t r i b a t i o a C o e f f i c i e n t 

Sr 9 0 ; Cs 137; Bo 10«; Co 6 0 ; I 12S; C 1U 

tlCIOmCLIOf "IGBJTIOS; D1STPIB0TIOH 
cotrricierr; BASTE DISPOSAL; BASTES, LO»-LSVEL; 

f tSTES, t»TMBBDI»TE-lEvEL: »»STES, LIQUID; 
StDIBBeTS; UDOSE ZOIE; gOTSWMB: ST*0ITTH!I; 
TlCBUgTIBB; TtlTIDII; TfSIOH; COBALT: lODIBS; 
CtlBOB; sADtQailCLIDES; TZ?.'.3 STUDIES; U903»TT>»! 
STUDIES 

<115> 
C h r i s t e n s o n , c.»., and R . 5 . T h o a a s , lo% A l a s o s 
S c i e n t i f i c l a b o r a t o r y , lot l l a s o s . • • . 

ffoveseat o f P l u t o n i a n through Los Al*aos T'iff . 
<2I 

T1D-T$28; Ground D i s p o s a l o f B a d i o a c t i v e a a s t e s , 
J . I . " o r g a n . J r . . a t a l ( E d s - ) . » r o c e e d i n g s of » 
2nd C o n f e r e n c e , Chalk R i v e r , Canada, S e p t e e b e r 
2 t - 2 « , 1 H 1 , ( p p . 2 * » - 2 8 1 | . «1S p p . 
( T I D - 7 « 2 « » . < 1 » « 2 , "archl 

Aaaoni-. c i t r a t e and o t h e 
• a s t a s o l a t i o a s "era d i s p 
p i t s a t Los U . e o e S c l e n t 
b e g i n n i n g d a r i n g t h e v e r a 
P r o j e c t . T h i s p r a c t i c e » 
f o a r p i t s r e g u l a r l y ap an 
r e s a l t s of a d e t a i l e d c o r 
s a a p l i a g , and v o l u a e t t l e 
s t u d y a r e p r e s e n t e d i n ta 
f o o t d e e p i n v e s t i g a t i o n p 
nearby the f o r a e r p i t s aa 
l a c k k o l a s a e r a d r i l l e d f 
l o c a t i o n s c o i n c i d i n g v l t b 
f o r a a r s a e p s n e p i t . Core 

r p l a t o n l u a b e a r i n g 
osed o f in s e e p a g e 
i f l c Laboratory 
on t h e Manhattan 

a s c a r r i e d on i n t o 
t i l 1 » M . The 
i n g , l i q u i d 
s o l s t a r e c o n t e n t 
i s r e p o r t , A t h i r t y 
i t M S c o n s t r u c t e d 
d h o r i z o n t a l t h r e e 
toa t h e p i t t o 

t h e c e n t e r o f a 
s a a p l e s taken f r o a 

t h e s e h o l e s « e c e a n a l y z e d ( o r g r a s s a lpha 
a c t i v i t y . The h o l e s v e r e e a s e l u i t h 2 1 / s 
i n c h p l a s t i c p i p e aad gcoead t u f f a a s 
b a c k f i l l e d i a t o t h e ana a l a r s?*c9 by a i r 
i n j e c t i o n *ni the h o l e s were s e a l e d at t h e 
e n d s a l o n g t h e o e t s i i e o f the c a s i n g , a t 
e a c h s e l e c t e d depth a p a i r o ' h o l e s Here 
d r i l l e d : one f o r i n s t a l l a t i o n of a a o i s t u r e 
p r o b e , t h e o t h e r f o r t h e i n s t a l l a t i o n o f a 
v a c u u s -rap s t a p l i n g d a v i c e d e s i g n e d t o 
e v a c u a t e a o i s t a r e f r o a th« r a d i a n s a c c o a a l i a g 
t h e h o l e s . The r e s a l t s of t h e a l p h a a c t i v i t y 
i n v e s t i g a t i o n r e v e a l e d t a a t t h e a l p h a 
a c t i v i t y i n g e n e r a l d e c r e a s e d v i t h i n c r e a s i n g 
d e p t h o f 28 f e e t l a r g e l y through f r a c t u r e s i a 
t h e t u f f . L o c a l i z e d a l p h a a c t i v i t y a n o a a l i e s 
v e r a found t o be a s s o c i a t e d v i t h c r e v i c e s i n 
t h e t u f f . The r e s u l t s cf t h e a o i s t a r e s t a d y 
p r e s e n t e d in t a b u l a r f o r a s u b s t a n t i a t e s t h e 
o b s e r v a t i o n t h a t f l o a o f w a s t e s o l u t i o n s at 
d e p t h o c c u r c h i e f l y a l o n g f r a c t u r e s and 
c r e v i c e s i n t h e t u f f . Tap a a t e r and v a s t e 
s o l u t i o n s v e t e added t o the pits f o r 
e x p e r i a e n t a t i o n p u r p o s e s d a r i n g t h e s t u d y . 
(JC) 

The r e p o r t p r e s e n t s d e t a i l e d v o l t a e t r i c a o i s t u r e 
data i n t h e v i c i n i t y o f t h e Los A l a s o s 
S c i e n t i f i c L a b o r a t o r y v a s t e b u r i a l s i t e and 
p r o v i d e s i n s i g h t a s t o the n a t a r e of snbsor f&ce 
P l u t o n i a n a i g r a t i o n . (Dn/JC) 

B y d r a a l i c C o n d u c t i v i t y ; I o n Exchange C a p a c i t y ; 
r o l a a e t r i c l a t e r Content 

?LTT0«T0!I; SOILS; TU»»S; CUTS; StlLOST; SaSTES, 
MCIOICTTtl; SEEPhSE PITS; PEBSEaBILrTT; 
SH3I0TOCLIDE J I 5 B » T I 3 I ; SITE EthLMTTO*-. 
srDeOLOGT; n i S i r a i i r S D zo»E; E S j c f i a E S ; P I E L D 
STUDIES 

<V6> 
> > t s o n . a . t . , and D . S . P e t e r s o n , i lanforj 
E n g i n e e r i n g D e r e l o p a e n t L a r o r a t o r y , H e s t i n g h o u s e 
Stanford Cospany, S i c h l i n d . a»-

Tennassee and Cuaberland 9 i v a r B a s i n s 
t a d i o n u c l i d e T r a n s p o r t - a Case s t u d y . (3 ) 

» E D l - S * - ! 0 8 7 ; CO«E-760«22; P r o c e e d i n g s of an 
h a e r i c a n n u c l e a r S o c i e t y C o n f a r e a c e . T o r o n t o , 
O n t a r i o , Canada, June 1 3 - t » , t g 7 « , (3 p p . ) . { n 7 6 ) 

Ranford r - g i n e e r i n g 3 e v e l o p a e n t Laboratory 
h a s deva.- ' i 'ed a c o a p a t e c code to s i a u l a t e t h e 
e l e a e n t s of t a d i a n u c l i d e t t a n s p ^ r t in o r d e r 
t o e v a l u a t e t h e c u a u l a t i r a e n r i r o a a e n t a l 
i a p a c t o f n u c l e a r f a c i l i t i e s in o r near the 
year 2000 , ani h a s a p p l i e d i t t o the 
T e n n e s s e e and Cuaberland Diver b a s i n s . 
F a c t o r s c o n s i d e r e d i n c l u d e : pl<iae r i s e and 
s t a c k h e i g h t , p l u a e d e p l e t i o n p r o c e s s e s , 1 r y 
and v a t d e p o s i t i o n , decay r a t e s , s u r f a c e 
d e p o s i t i o n and l o n g - t e r n b u i l d - u p . a s t i a a t e s 
of r a d i o n u c l i d e b u r d e n s a s s o c i a t e d v i t h 
suspended s e d i s e n t , s e d i a e a t d e p o s i t i o n , 
d i s s o l v e d i o n s , a s v e i l a s c o n c e n t r a t i o n s i a 
l o c a l l a k e s , ponds , r e s e r v o i r s , and l o c a l l y 
r e c h a r g e d s h a l l o v groundwater . Th> r e s u l t s 
i n d i c a t e r a d i a t i o n d o s e s and dose c o n s i t a e a t s 
l o v e r then t h o s e e n c o u n t e r e d ta n a t u r e . (L<H) 

XO0ELS; HQSELS, IUTK»«»TIC»L; JO* PUT El CODES; 
DOSE COIUIXTftEKTS; B I S K S , O n i U l l E : HTDJ3LOT.T; 
m0I0»0CLIDE «ir,«IT£OV; (TmSpRElE; HI,EPS; 
SEDI"E»TS; H U E S ; SOUfiCE (1TC*S; TREOBETICJl 
STHDIES: E»tIBO»(IE«T.L IIIPaCTS; *P»L0EITS, 
HIUBOPai; DErOSlTlO*; -.lOtllD f l T t H ; 
CO*CEPTH*TI0a3; BiDttTIDI COSE; fPEDICTIOBS 
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?iii!ora!jr»i TB»»SPOST 

Cuguid, J . O . , oak S i d g e B a t i c a e l L a b o r a t o r y . 
• B v i r o n e e B t a l s c i e n c e s D i v i s i o n , Oak E i d g e . T«-

* y d r o l o g i e T r a n s p o r t o f R a d i o n u c l i d e s ftoa 
Low- lewe l B a s t e B u r i a l Grounds. (1) 

E n v i r o n e e n t a l s c i e n c e s D i v i s i o n P u b l i c a t i o n 
»0V»; 21 p p . CL"?? 

T h i s p a p e r r e v i e w s and sumaar ixes 
o b s e r v a t i o n s o f h y d r o l o g i c and c h e m i c a l 
b e h a v i o r a t s h a l l o w l a n d b u r i a l grounds 
r e s u l t i n g , from, b u r i a l o p e r a t i o n s . I t . 
f i n e - g r a i n e d g e o l o g i c f o r m a t i o n s and i n s o i l s 
i n humid r e g i o n s , p e r c h i n g o f the mater t a b l e 
can b e produced by t r e n c h e x c a v a t i o n a n ! 
f i l l i n g w i th m a t e r i a l t o r e permeable than t b e 
s u r r o u n d i n g s o i l and r i . e k , r e s u l t i n g i n 
t r e n c h o v e r f l o w a n d / o r Trcsndwater mounding 
be low o r w i t h i n t h e w a s t e . Examples a r e 
c i t e d from s a n i t a r y l a n d : ' i l l s i a I l l i n o i s , 
b a n a l g r o a n s a a t Oak Bidge n a t i o n a l 
L a b o r a t o r y ( 0 8 S L ) . t h e Savannah e i v e r 
L a b o r a t o r y , and t e s t T e l l e y , ST. I n t h e 
u n s a t u r a t e d x o n e , l a r g e r pore s p a c e s where no 
f l o w o c c u r s a c t a s s i n k s for d i f f u s i n g 
r a d i o n u c l i d e s , w h i l e t h e t a l k o f s a t v r a t e d 
f low i s i n t h e l a r g e r p o r e s and f r a c t u r e s . 
C h e w i c a l f a c t o r s l e a d i n g to i n c r e a s e d 
r a d i o n u c l i d e n o b i l i t y a r e d i s c u s s e d - t t 
I B U L , Cs 137 h a s been found i n a f c a c t a c e 
a v e r no a f r o e i t s s o s r e e i n an a r e a where 
i t s a d s o r p t i o n c o e f f i c i e n t i s aboat 1 x 
10(E»U) , probably due t o water f low throng!! 
t h e f c a c t u t e . S o r p t i o n o f Sr 90 and Co 63 i s 
i o n i c and s t r o n g l y r e l a t e d t o pS and 
- o n p e t i n g c a t i o n s , bnt Co 60 near 
i n t e r « e u i « t e - l e v e l w a s t e d i s p o s a l a r e a s a t 
19f h a s been foand t o be t r a n s p o r t e d a s a 
c h e l a t e wi th o c g a n i c s , n a i n l y ZDTA fron 
d e c o n t a m i n a t i o n o p e r a t i o n s . R e l a t i v e l y 
n o M l e Pu(*S) and D u ( M were found in one 
c a s e i n t r e n c h o v e r f l o w water at cpur. a t a 
c o n c e n t r a t i o n of abont 3S a i s / m i n / 1 : t h i s n y 
have r e s u l t e d f r o e oxidatiOT. t y beta 
i r r a d i a t i o n i n the w a s t e , model ing 
r a d i o n u c l i d e t r a n s p o r t in s a t u r a t e d and 
u n s a t u r a t e d f l o w s y s t e a s i s d i s c u s s e d . I t i s 
c o n c l u d e d t h a t c u r r e n t groundwater t r a n s p o r t 
n o d e l s a r e a d e q u a t e for use in i n v e s t i g a t i o n s 
of b u r i e d r a d i o a c t i v e w a s t e , a l t h o u g h 
c h e w i c a l n e c h e n i s a s a r e not w e l l u n d e r s t o o d , 
s i t e - s p e c i f i c d i s t r i b u t i o n e f f i c i e n t s can 
be u s e d f o r a d e g u a t e s i m u l a t i o n s . 
U n s a t u r a t e d and f r a c t u r e d a e d i a cannot a t 
p r e s e n t be s i m u l a t e d r e l i a b l y . (1**0 

BODELS; KTDSOLOGT; rt»OC»SSISTST; Bt?BI»L; BASTES, 
ICw-LETtt; SADIOBnCLIDE KIGRATIO*; PERCHED 
» • ? * » ; SAT0»ATS0 I0BE; OBSATORATED 20BE; 
»E»IEBS; DISPOSAL SITS; COBPISKS; CKLrtlCA!. 
EBOPEBTIES: MELD STTDISS 

<17«> 
Sugu id , J . O . , Oak Ridg.i l a ' i c i i l L a b o r a t o r y , oak 
Ridge , 11. 

annual P r o g r e s s Report of B u r i a l Ground S t u d i e s 
a t Oak Ridge n a t i o n a l Laboratory : Per iod ending 
September 1 0 , 1 9 7 5 . (2) 

0 R B L - 5 U 1 ; Environmental S c i e n c e s D i v i s i o n 
P u b l i c a t i o n Bo. » * 5 ; 5v. p p . (1976, October) 

T h i s r e p o r t s u e w a t i v . e s r e s e a r c h f i n d i n g s 
d u r i n g r e p o r t year 197% for b u r i a l grounds i t 
HIIL. Co 6 l ) - o r g a n i e c o a p l e x e a which had been 
d e t e c t e d in ground water near Seepage Trench 
1 were s e p a r a t e d in e o l u a n s u s i n g 
Sephedex(G-IO) chromatographic g e l s , y i e l d i n g 

two f r a c t i o n s , one g r e a t e r t h a n 7 g o S I , one 
l e s s , a c t i v i t y a e e s e r e e e a t s showed t h a t 
a p p r o x i a a t e l y 851 o f t h e Co was i s the 
f r a c t i o n l e s s than 7 0 0 H». Tme complex s a y 
i n v o l v e a n a t u r a l o r g a n i c compound such a s 
f u l v i c a c i d o r g a l l i c a c i d , o r say r e p r e s e n t 
c h e l a t i o n w i t h EDTa. P r i n c i p l e r a d i o n u c l i d e s 
p r e s e n t i n groead w a t e r t e a r S e r i a l Groaad a 
a r e Sr 90 and S 2 . I v e r a g e c o n c e n t r a t i o n s o f 
s r 90 a t t h i s s i t e f o r t h e y e a r raaged f r o a 
3 . 9 T l O f v - t l t o S . a X * ) ( E - 6 ) e C i / a l . 
c a l c a l a t i o a s «.£ Sr 9 0 d i s c h a r g e f r o a S e r i a l 
Ground « i n t o s h i t e Oak Creek p r e d i c t a 
d e c r e a s e a c c o a e a a y i n g d e c r e a s e in 
p r e c i p i t a t i o n . Stream m o n i t o r i n g d a t a for 
197U-7S do n o t bear t h i s o a t . t h u s e i t h e r t h e 
w o e i t a r i n g d a t a a u s t be i n c o r r e c t o c a new. 
a s y e t a a d e t e c e i a e d S c 90 s o u r c e a a s t b e 
p r e s e n t . s o a i t o r i a g a t t h i t e Oak Baa shows 
no e q u i v a l e n t S r 90 i n c r e a s e , s u g g e s t i n g a 
a a l f u n c t i o n o f t h e s t r e a m m o n i t o r i n g s t a t i o n . 
Bo d a t a were a v a i l a b l e cm t h e e f f e c t s o f 
r e c e n t drainage- improvmmmats a t B u r i a l Ground 
1 . S a a p l i a g o f s e e p s a l o n g t h e s o u t h e d g e o f 
B u r i a l Gtoand 5 y i e l d e d a v e r a g e 
c o n c e n t r a t i o n s o f t r i t i u m o f 0 . 2 u C i / n l aad 
Sr ">0 a v e r a g e c o n c e n t r a t i o n s o f 1 X 1 9 ( 8 - 5 1 
w C i / a l . Two s a m p l e s from t h e emns o f 
i n c l i n e d t r e n c h e s aweraged 7 . 1 X 10IE-51 
u C i / m l . d u e t o t h e " b a t h t u b e f f e c t " . 
D e t a i l e d a n a l y s i s o f a l p h a a c t i v i t y in water 
f r o a Trench 8 } s h o v e d t h e p r e s e n c e o f Cm 24a 
( c o n c e n t r a t i o n 3 . 2 X 10 (E-7) a c i / a l l and Pu 
2 3 * ( c o n c e n t r a t i o n 3 . 2 I 10IB-9J u C i / a l ) . 
".ensures were t a k e n t o reduce the volume o f 
water moving through t h e b u r i a l gro-ind. * 3 i c 
t r e n c h e s were cowered w i t h p o l y v i n y l c h l o r i d e 
s h e e t s ; a t t h e t ime o f the r e p o r t n o data had 
been o b t a i n e d on t h e i r e f f e c t i v e n e s s . D e s i g n 
o f a b e n t o n i t « - 5 h a l e a i x t e c e f o r n e a r - s u r f a c e 
s e a l i n g o f b u r i a l grounds was c o a p l e t t d . 
a p p r o x i a a t e l y 10* b e n t o n i t e b e i n g needed f o r 
a d e g u a t e s e a l i n g . Two comj , t e r c o d e s 
• o d e l i n g water movement and r a d i o n u c l i d e 
t r a n s p o r t through p o r o u s a u d i t were 
c o m p l e t e d . They a r e c u r r e n t l y b e i n g a p p l i e d 
t o s t u d i e s c f w a s t e b e h a v i o r i n Trench 7 . 
(LEH) 

D e n s i t y : P e r m e a b i l i t y ; v o l u m e t r i c t i t e r Content 

Co 6 0 ; Sr 9 0 ; H 3 ; Pu 2 3 9 ; Pu 2J«; Sb 12$; Cs 
137; cm 1»»; km 2»1 

G»0a»D WATER; TRIBCHES; 3 i a i » l ; DSAHAIE: 
BEJTORITE; COSPHTER. _ 0 0 S 5 : WASIS DISPOSAL; 
VO»ITORI«C-; F3ECIPTTATIOS. IZTEOSOfniCAL; SEAL 
SATESIALS; ASPaHTS: DISCHARGE; JASTES, 
BADIOACTlyS; ST3EA»S; BADIOKUCLIDE tlcftATIOB; 
uTTEHSIOIl; STSOHTIflK; CESIUM; TBITI'IH; 
PLtlTOBIHn; SEEPAGE; PIELD STODIBS 

<179> 
Duguid , J . o . , Oak Bldge n a t i o n a l Labora tory , Oak 
R i d c e , T». 

Groundwater T r a n s p o r t i f R a d i o n u c l i d e s from 
i : r i e J Waste; A Case n t o - T <t Oak Bidge 
n a t i o n a l L a b o r a t o r y . (1) 

»ASH-1332[7a) ; P r o c e e d i n g s of t h e Second Arc 
Environmental P r o t e c t i o n C o n f e r e n c e , 
Albuguergue , »."!, A p r i l 1 6 - 1 9 , 1974 , » o l . 1, (pp . 
511-529) ( » A - ; H - U 1 2 : T » ) ) . ( ! 9 7 » , J u l y ) 

S t u d i e s show t h a t of t h e 5 b u r i a l grounds 
used in t h e p a s t , the l o w - l e v e l s o l i d w a s t e 
b u r i a l ground i< a t 0R»L I s c u r r e n t l y the main 
c o n t r i b u t o r of r a d i o n u c l i d e s t o the l o c a l 
ground water . » . l e » « t t o n of t h e water t a b l e 
o c c u r r e d a f t o r vastw d l a p o s a l at the b u r i a l 

http://suewativ.es
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<f>9> COMT. 
ground c e a s e d i n W - Set-segment d i s p o s a l 
o f a n c a n t a m i c a t - d f i l l om the. s i t e t o d e p t h s 
o f mp t o 20 f e e t i n c r e a s e d s e r f a c e 
p e r m e a b i l i t y , a s w e l l a s e l e v a t i o n . The 
i n c r e a s e d i n f i l t r a t i o n r a t e end topography 
r a i s e d t h e w a t e r t a b i c even h i g h e r - Leaching 
r a t e s o f t h e b u r i e d v a s t * i n c r e a s e d ; 
p r e s e n t l y 1-2 C i of Sr *0 a r e t r a n s p o r t e d 
from t U b e r i a i <?rownd a n n u a l l y . D i s p o s a l o f 
a a c o a t a a i n a t e d f i l l was d i s c o n t i n u e d i n J o i y 
1*73. t i t t l e i n f o r m a t i o n is a v a i l a b l e a b o a t 
t h e t y p e s , c o n c e n t r a t i o n s , l o c a t i o n s , sad 
g * * a t i t i e s o f r e d i o n m c i i d e s bee l e d a t the 
s i t e , s i a c e a l l r e c o r d s were a c c i d e n t a l l y 
d e s t r o y e d . Sr 90 i s t h e main r a d i o n u c l i d e 
r e l e a s e d froa t h e s i t e ; s n a i l a a o a n t ^ of Cs 
137 t e n d t o be f i x e d i c t h e s o i l or b e d r o c k . 
Sr 40 in the g r o e at! water r a n g e s from 
0 - 2 - 3 6 . * d p e / m l , w i th a v e r a g e s o f l « . e i p s / m i 
and 1 1 . 0 dpm/ml f o r t h e w e s t e r n and e a s t e r n 
p o e t i o n s o f t h e d r a i n a g e b a s i n , r e s p e c t i v e l y . 
S u r f a c e s e e p s formed by t h e "faatatvb e f f e c t " 
o f i n c l i n e d w a s t e t r e n c h e s c o n t a i n nore t h a n 
»0Q dpm/ml Sr * C . s t u d i e s are c u r r e n t l y 
b e i n g conducted t o d e t e r m i n e eag in*»er i£g 
methods t h a t w i l l redmce r a d i o n u c l i d e 
d i s c h a r g e f r o e t h i s b u r i a l 9round- (LSS) 

Leaching B a t e ; T o t a l Ion C o n c e n t r a t i o n 

Sr «0 ; Cs 137 

T t W C S ' S ; 6 I W I D WATSS; STtOtTlTO; CESIHR; 
LFICBIVG; 9AOXOI0CLIDE SXClaTXOV; ?CEfEABI-ITT; 
• ATM TABLE; MATsAGE BASI5S ; ttASTES, 
•A3I0ACTTTE: SEEPAGE; FIELD STTDTES 

<'!S0> 
Ougoid, J . O . , and !t. B e e v e s , 0 a * Ridge n a t i o n * ! 
L a b o r a t o r y , Environmental S c i e n c e s D i v i s i o n , 3a* 
P i i g e , TW. 

A Comparison o f Bass Transpor t i s in 5 a v e r a g e ar.j 
T r a n s i e n t R a i n f a l l Boundary C o n d i t i o n s . O) 

F i n i t e E l e m e n t s in Hater B e s o u r c e s , P r o c e e d i n g s 
of an I n t e r n a t i o n a l C o n f e r e n c e , P r i n c e t o n , * J , 
J u l y l * ? * , (11 p p . ) , *00 pp. (1^ 7 «* J^iyT 

A s a t u r a t e d - u n s a t o r a t * » d zone c o d e i s a p p l i e d 
t o t r i t i u m t r a n s p o r t main ly in u n s a t u r a t e d 
z o n e s usin<? t i a e dependent r a i n f a l l boundary 
c o n d i t i o n s . S o a e d i f f i c u l t y was encounter*-* 
d i e t o t h e s a a l l d i s p e r s i o n c o e f t i c i e n t s . 
(00) 

fioo'i i l l o s t r e e i o o on t h e u s e o f t h e a u t h o r ' s 
code on mass t r a n s p o r t g i v e n i n OftSL-ttWd. 

TmSATOSlTED ZO»E; SATSMTET* ?nv»; A9»ECTI0»; 
otsptssrai; RADIOACTIVE QECAT; TRITTH."; 
RACIOHtJCLIDE SICRATIO"; P8ECIP ITATI0", 
HtTEO80tOO;^%L; B0DEL5, rtATaWATJCA.,; 
THEORETICAL ST0DIES 

< iai> 
E l p r - i c e , ft.H., C I - R i c h , and %~. " a r t e n s , 
King F a i s a l U n i v e r s i t y , Department of s o i l s and 
l a t e r , * I - H a a s * , 3aodi Arab ia ; F i r g i n i a 
P o l y t e c h n i c I n s t i t u t e and S t a t e flniveraity. 
Department o f Agronomy, B l a e k s b j r g , FA. 

E f f e c t o f Temperature and Hydroxy Aluminum 
I a t e r U y e r * on t h e A d s o r p t i o n of Trace 
V a d i o a c t i * e Cesium by S e d i m e n t s "ear 

73 

« » t e r - C o o l e d S a c l e a t E e ^ c t s r s . ( t» 

water B e s o e r c t s Research l 3*2) : 3 7 5 - J * 3 . p « T T . 
a p r i l ) 

X J u n c t i o n a l r e l a t i o n s h i p between t h e 
a d s o r p t i o n of t r a c e c o n c e n t r a t i o n s of ces ium 
and t e m p e r a t u r e Has d e r i e e d aad the e f f e c t o f 
hydroxy Al i a t e r l a y e r s en such a r e l a t i o n s h i p 
was e s t a b l i s h e d - The e f f e c t o f t e m p e r a t u r e 
oa i on e x c h a n g e f o r r e f e r e n c e a i n e r a l s i s 
w e l l e s t a b l i s h e d . However, s a i l s vary fron 
t i e r e f e r e n c e m i n e r a l s s o the i>n e x c h a n g e 
r e s a l t s s a y n o t be c o a p l e r t e l y a p p l i c a b l e . 
Sany s o i l s a r e a c i d i c a ad the » o i l c l a y s 
u s u a l l y d e v e l o p *isla•»**•• of p o s i t i v e l y 
charged a y i r o v r « lo» i - ' • • polya-e>ric g r o u p s 
which p » ; t j . » i l y f i l l t h e i n t e r l a v e r s p a c e , 
T l t i se p c l y a e r i c jro- ips d r a s t i c a l l y i e r r e a s e 
t h e c a t i o n •*xch#age c a p a c i t y . The s o i l c l a y 
o f i n t e r e s t i s the i u t e r ^ r a i i * n t 2 * . t - I : 2 
l a y e r s i l i c a t e s . F i r s t a t s e a r e t i c a l 
d e v e l o p a a r t i=» p r e s e n t e d and t h e e ^ - s i l i b z i u * 
i i i t r t b i t i o n c o e f f i c i e n t was de-ri»eS_ 
Sediment s a r p l e s were *a^tea f r o n r i v e r s near 
t h e Savannah ? i * e i ? l a r . t . S e i i a e n t s w i th 
high, g u a r t z c o n t e n t have a low c a t i o n 
exchaiv^e c o e f f i c i e n t , and t h o s e with low 
q e a r t x c o a t e s t , a h igh c a t i o n exchange 
c o e f f i c i e n t . The A^ai l i*ri«;» d i s t r i b u t i o n 
c o e f f i c i e n t (Ed*) i s low f o r low c a t i o n 
exchange c o e f f i c i e n t and high foe a h i g h 
c a t i o n e x c h a n g e c o e f f i c i e n t . r » e v a i i e s ran-?* 
from t 8 . 3 t o t J O . 1 . Semovin? t h e a l aydroxy 
l a y e r i n c r e a s e s t h e Ed* on an a v e r a g e o f 
2 3 6 1 . i n t h e p r e s e n c e of the * i h y i r o x y 
l a y e r s t emperature w i l l era use Ts s o r p t i o n t? 
d e c r e a s e . T h i s r e l a t i o n s h i p i ^ I i n ^ » j . ?r.« 
•HChanis i i s a s s o c i a t e w i th t h e -{33*> 
compet ing for the s a a e c c ^ i t i o u s •.- tne c l a y 
l a t t i c e . (»37, 

ACIDS. CATI08 »*CctWiiE C;?aCtT?; CUTS; 
COSPLFT'S; DISpOShL SZ??; SOi-'ArrO^S; E3!j:Lr3BIfS 
CO-iSTaST; TIIIL-TOS; I 0 * S ; LhS03*TO9T STTSIES; 
LATTICE; SAMPLES; 5E0I*E«TS; S3ILS; rS1peSAT7?E; 
SISTRISTJT105 

Emery, P . I . , 3 . C . K l i ? f * t , aad » . c . . * - . » « : , 
3 a t t e l l e - P a c x f i c northwest L a b o r a t o r i e s , 

. ' 5 - i ch iand , m . 

The E c o l o g i c a l 9 e h a » i r r of P l u f o s i a t as J 
A n e r i c i u n in a Freshwater Ecosys t em: Phase T, 
L i m n o l o g i c a l C h a r a c t e c n a t ion ant I s o t y p i c 
d i s t r i b u t i o n . (») 

3«Wl-l*»^: (Part 2) ; P a c i f i c *oct)»wA3t L a O o r a t i r * 
Annual Report f o r H 7 u . P a r t 2. S c i l ^ i i e a l 
S c i e n c e s , S . E . ?a*ighan, *t a l , [op, ^ t - ^ ^ j , 23^ 
nn. (BUHL-I^^:, Part 2) .(Tg7L» r r>«c-aberj 

A s h a l l o w f r e s h w a t e r w a s t e j ; s p o s a l pond was 
examined t o d e t e r a i n e t h e d u t r i h u t i o n of 
p t u t o n i u a and t a e r i c i u s t o p l a n t s , a n t a a l s , 
and s e d i m e n t s a s s o c i a t e d with the pond. 
Plutonium p r o c e s s i n g v a s t e s have been 
d i s c h a r g e d i n t o the pond for about 30 y e a r s . 
The mean c o n c e n t r a t i o n s at M 2 3 4 , P<i 2 31 and 
» 0 , and Am 2» 1 vece l 1 ?* , t g s , and * i p C i / 7 
dry w e i g h t , r e s p e c t i v e l y , l e v e l s of Pu arvA 
Am in i n t e r s t i t i a l v a t e r were l ow , between 
0 . S and M pCi /g dry w e i g h t of mediae.. , and 
e x i s t mainly in car i o n i c or n o n i o n i c f o r i . 
C o n c e n t r a t i o n s of Pu and ha in the pond water 
were about 0 . 0 1 and 1.1 p C i / 1 , r e i p t c t i v e l y , 
and wetw a s s o c i a t e d m a i n l y v i t h p a r t i c u l a t e s . 
Decomposing a l g a e a r e t h e p r i n c i p a l 
c o n c e n t r a t o r s of P l u t o n i u m and a s e r i c i u m , but 
t h e remain ing b i o t a e x h i b i t e d Lov«c 



<182> 
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EBTIBOSSEITll TSIBSPOBT 

<1!2> COST. 
c o n c e n t r a t i o n s , l a t i o s o f Pa 238 t o Pa 2 3 9 , 
2ao a i d >a 2 m / P a a r e g e n e r a l l y h i g h e r i a t h e 
b i o t a t h e n i n t k s e d i s e n t s , b a t a r c l o s e r i a 
t h e . p o n d n t « . (MB) fJTQ 

Only I n d i r e c t l y r t l i t » J t o s h a l l o w land fcarlal 
i a t h a t Lt d i a c a s s e s t h e a o v e e e a t o f a a a r i c i a a 
aad p l a t o a i a a i a t k e h y d r o s p h e r e sad a p t a k * b j 
fciota aad s e d i s e n l s . (DB/C1BI 

Pa 211- Pa 2 3 9 : Pa 2B0; l a 2B' 

aiBTOBIOB: aBEBICIOS 2 a l ; SSDIBEBTS; ISOTOPE 
B1TT0S; POBDS; BI0T1; PISB; BPT1EE; B1STE 
DISPQS1L; DISPOSIL SITE; MILD STUDIES: 
FBESBB1TEP SISTERS; BXCB0OBS1BISBS; BISTES, 
T»HS711»TC 

' 1 8 3 > 
r i n l a y s o n , » - » . . B n i v e r s l t y of s a s b i n g t O B , 
S e a t t l e , » l . 

B e t e c Boveeent ir. D e s i c c a t e d S o i l s . (2) 

I n t e r n a t i o n a l C o a f a c a n c * o a F i n i t e E l a a a a t s in 
Bater t e s o o r c e s . P r o c e e d i n g s o f a C o n f e r e n c e , 
P r i n c e t o n , BJ, J e l y 1 9 7 6 , (SOO p p . ) . ( 1 9 7 6 , J e l y ) 

T k i s paper i s a d d r e s s e d t o a n d e r s t a a d l a g t k e 
a e t f c e e a t l c a l d l f f l c a l t l e s I n v o l v e d i a very 
dry ( d e s e r t ) en s a t e r a t e d z o n e s and t o f i n d i n g 
s e t h o d s t o o v e r c o s e t b e a . Oae d i a e n s i o n a l 
a y d r a s l v c f l o v and a a s s t r a n a p o r t a c e 
t r e a t e d . (00) 

I s e f n l a n a l y s i s of a o r e a e a t of m t e r i n 
a n s i t a r a t e d z o n e s and n a a e r i c a l p r o b l e a s f o r 
o s a t e r a t e d f l o » a r e d i s c a s s e d . (Dft/00) 

OfSlTOBlTED tOIE: IDTECTIOB; DISPEBSIOB; 
DESESTS; BQBEBICll BETBOPJ; SOLBBILITT; 
TREOPETICll STUDIES; i .DIOBBCLIDE BIGBITIOI; 
SOIL TB1ISP0BT 

<18»> 
r o v l e r , E . B . , B . l . P o l l e r , and E.B. E s s l a g t o a , 
Loa l l a a o s S c i e n t i f i c L a b o r a t o r y , Los l l a e o s , 
• B. 

Ckaracteristics ef Bastes and Soi ls Bhicfc affect 
Transport of Badioaselides Through the Soi l and 
Their Belatiorahip to Baste Ranageaent, Jsly 1, 
1976 to Saptaibar 30, 1977. (3j 

• 0tE«/'C»-012';-, 11-7311-P8; 42 pp. (197B, Janet 

In order to properly evalaate aaste handling, 
storage, and barial pract ices tfce rate and 
degree of eoveaent of radioactive aacl ides 
tbr->ogb s o i l s and otfcar geologic sedia east 
be discerned. Reported on are Los l lanos 
s c i e n t i f i c Laboratory e f f o r t s ia t k i s arm 
fros Jaly 1976 to Septeeber 1977. 
Prel iaisary raaalts indicate tkat in a 
foar-nostfc period of vast* storage no 
sorption of platoalaa anil only s l i ght 
sorption of aaarlelaa by s o i l s jeeorred alien 
tkey aero interacted aitk a ran aaste, and 
aboat SO* of tke so labie araaias ran sorbed 
by tke s i l l s , for treated aaste no increase 
in tka concentration of pletonlns *as 
observed derl ig tke ease tine period, l l s o 
characterized by physical ani" ckesical 
properties van tke aaste ead v n e W s o l l 
eo la t ions , lore seek i s enacted to be done 
on t k i s project and farther -^ordination nitfc 

other natioaal laboratories a i l l oocac. (BDT) 

Tfce appendices coataia radioefceaical procedore'., 
c s e e i c e l aaa ly t i ca l pcocedaces, s t a t i s t i c * ! 
e v e l s a t i o e , r a d i o c h e a i o l data, ckeaicai asd 
physical data, and an annotated bibliography. 

Pa 2 3 8 ; Pa 2 2 9 ; Pa 2 * 0 ; ha 2 « 1 ; t 238 ; 0 2 3 5 ; 0 
236; 0 2 3 3 : a 23S 

SOIFTIGB; BECiOCK; SOILS; SIJTES, • lOIOlCTIVS: 
EIDXOBBCLXDE BTSBMIOB; PBTSICIL PtOPElTIES; 
CHESIC1L PSOPESTIES; B1STI STOBaCE: B1STE 
U I l G Z a E I T : FIELD STUDIES 

<18S> 
ftancis, C.B. , Oak Eidge national LabexaOry, 
Eavircnaental Sciences Div i s ion , Oak a ldge , TB. 

Boveeeat of Badiostrontias i s S o i l s . (1) 

TTD-2756a; tadiostront iaa Boveaeet In S o i l s and 
Uptake in P lants . B.S. Departaeat - ' Energy, 
Technical Is forsnt ion Center, Oak 'ids'". "*• "•>. 
2. IPP. 18-»2) , 131 pp. (TID-2756e).{1978) 

The aoveeent of Sr 90 i n s o i l s i s discassed 
v i th esphasis on transport aecnaaisBS and 
proper Beasaresest of these seckaalsas . fke 
processes by afcieh Sr 90 notes in the s o i l 
are: 1| aass f l oe ; 2 | di f fusion; 3) 
eechaelcal s i z ing; «l b io log ica l transfer . 
t o r s o i l s that are noacaltiaated and 
sandy-acidic radionuclide s igcat los i s 
control led by the a ass flov sechanisa. 
Di f fss ioa becoaes sore inportant in s o i l s 
v i t h heavier textares , seek as clayey s o i l s . 
Only in a g r i c s l t s r a l s o i l s dees aoveaent as a 
r e s a l t of sechanics l a i l ing appear t o be 
s i g n i f i c a n t . Bio log ica l traasfer i s the 
l e a s t anderstoc! of tfce processes goveraleg 
redionecl ide s igrat ion . Tfce ver t i ca l rata of 
aoveaent in the s o i l appears t o be i a d i r e c t l y 
re la ted t o both the ezchaageable ca lc iaa 
content and catioa-ercbaage capacity of the 
s o i l . Iddiag f e r t i l i z e r s increases both 
paraseters and as a conseqoenee decreases Sr 
90 soveaent. On the other hand, ezcess ive 
treatnent s i t b f e r t i l i z e r s essences the 
aoveaent of s r 90 part lealar ly for s o i l s v i th 
cation-exebaage c a p a c i t i e s 'I l e ss than 10 
aeg/100 g. s t ront ia s s i l l d l f f s s e fas ter 
vnun s o i l vater and s a l t contest increase. 
Tfce d i f fas ion rate of s t ront ios decreases as 
tka organic natter and pB decrease. 
apparently transport i s controlled eore by 
advectios and dispersion v i th i s the carrier 
f i e l d thaa adsorptios-desorption exchanges 
v i th s o i l a a t r i i . Bodels aad Pick's 
d i f fas ion egeatlon are isclndad in the 
preaestat log . (101) 
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TID-275**; 131 pp. (1978( 



'truotntrru tni5W»: 

<1*6> 

<1»»> COBI. 
I c r i t i c a l c«* i« i of tke resale* of easy 
international inves t iga t ions of tke c h e s i s t t y 
of radiostroat iea ia the s o i l and of tke 
factors tkat a f f ec t i t s a v a i l a b i l i t y t o 
plaata i a ptasftatfta. Covered in tke 
d i s c i s s i o n i s the d l s t r lbe t lon of fa l lout 
s t roat laa 90 ia s o i l prof Has , aovaaaat of s r 
90 la s o i l s , atront les s o i l caactioa 
ptodscts , plaat apt at a of s tcoat iaa fros 
n a t t i e s t av ia t ions , strontf aa aptake by 
plaats as laflaeaced bf s o i l propert ies , and 
s o i l aseedsents e f f ec t ing Sc 90 a p t . / * by 
p laats . T»o chapters i o tka book kave bam 
abstracted separate ly . ( B T | 

SOILS; SOSP»IO»; 1CTDS, OS-UHC; arosPBESE: 
CKCIVR: caTio* EICHIISE cipicitt: catittcii 
r t O P M T I t S ; C U T S ; DIPPOSIOT; DtSTflBBTTOs; 
CQOITIOfS: FIELD STUDIES; ' I K N 3 > ; CPOQID 
M i l l ; 1 3 M C I C I 0 S ; iPf lLTMTIOB; IOI EXCHMSE: 
C m O I S ; Ll iOMTOtT STS9IES; BO.'STOIC; pR; 
PITSICU. PSOPOTISS; PLIITS; 8PTME; STEOaTIlH; 
ftEZOBOCLIBt a lSIaTTOI; SOILS; IETTESS 

ftprill 

a three diaensloael f i a 
baa bean developed foe 
sataratad end l u i t i n t 
s-aelZ aoshosogeneoas sn 
bas ins , The snigseness 
i t s i ac lvs ioa of tka ua 
basis-aide sod*I tkat c 
cotttiaad a ad aacoa fined 
ander both oatacal and 
Tft* integrated e q s t t i o a 
tfce l iae - saocess ive -ove 
Tke aodal a l l ovs say 9a 
shape aad as? configsra 
bosndary ccoditio&s. I 

i t a d i f farasc* aodel 
the trestaent of 
ad transient fl ov i a 
isotropic geologic 
of tka aodal l i a s i s 

satacatad zone ia a 
aa a lso handle both 
altar* ted s i a i f e r s 

developed condi t ions . 
of f lo» i s solved by 

rrelazatioa tecknigae. 
s e r a l i t e i cegloa 
tioa of t ine-variant 
ketM 

1 s ign i f i cant paper, oo» c l a s s i c , tkat s t i f l e s 
tke hydraulic floa ia aataratsd aad aasaterated 
xoaets in to a s ia9ia forsa le t ioo aad so lves tba 
cesajitant aetbeaatieel agas t io s s s s i s ? f i n i t e 
C< fferer.ee techniques. (Dg/0O) 

7»S*t». ,»TS» IOSE; SkTOelTEC ZOJE; »«IS0TB0PT; 
•nrwaoLic rw«; GIOOID »»TIB ; »QI»TI3»S: 
TEEOEcTTCll S'UDIES; C0"P3TEE CODES; SOOELS, 
•UTSEnlTICkL; HUtrEES; l l t ! E T«9LE: »»•[» 
PBSSSITBE; I»fJLT«»TrO» 
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Stroatiaa So i l reaction Prodocts. (21 

T l f W H n ; tadlostcontiaa soveaent in s o i l s and 
Uptake i s Plants . U.S. Depectaect of Energy, 
Technical la forsat ion Car.ter. Oak » i l g e , TJ, Ch. 
3 , (pp. «3-«2) . » 1 PP- (TID-27«n) . {1978) 

Concepts and tkeories of a tro t t la s s o i l 
react ions are presented in th i s d iscass ion. 
Early bypotbeses pat forth the idea tkat 
re laases of s trcat laa t o neutral or a lkal ine 
s o i l s voald caasa tfte s t rcnt ias to be sorbed 
onto and/or copracipitated by the s o i l 
carbonates. Catar- iaso lo t l e pkospkstes, 
s i l i c a c a s , aad s v l f a t e s vera sa^qested by 
otkar kypotbeses as tke reason *trontias m 
k a l i i s tba s o i l . In acid s o i l strontiaa 
retent ion i s tkoaqht t o be the rasa l t of 
several processes: i rrevers ib le sorption 
onto icon and alaolnas sesqaioc ides , 
occ las ioa by s o i l organic Batter, and tke 
d i f f s s i o n into iateelayer clay a inera l s . 
Stadias on a variety of s o i l s indicate tkat 
contrary to sos t accepted ».h'm^ht aor* than 
tot of atrontina i s held in exchangeable 
f o r t s . The aicaptlcn to th i s finding la tke 
Coastal Plain s o i l s froa tke soath^astern 
Halted States ahich aay ret air, as aach an *>0t 
in a aoaexckaaqeatile fora, ft good disfraaaion 
of organlc^aattec raact ioc prod«c*s ar.1 plant 
aptaka aitk respect to t i s e i s a l t o 
prasantad. (»0»> 

S0IPTI0I; kCIDS, 0»»;»fIC; Cl»T3; DlrflJSIOI; 
f l l lTIOl; BOBIC SCIOS; I0» EKCKtlCE; HCOtLS; 
PUITS; ttDIOPOCLIDE lIStkTICI; PttClflTlTlOt, 
CBHICIL; SOILS; TBEOiETICIL STITBrSJ: OPTACE; 
•rrins 

Praaxa, ! . » . , TED, Those a .1. Batson research 
Center, Torktoan Haiqhts, IT. 

Tkrao-OiMBslonal, Transient, 
SatOTSted-Oasstsratei) rlo> in a '.roondaat«c 
•as ia , (2) 

»»ter (asoareaa »asaarck 1(21!1»7-J«5.(1971, 

<189> 
raks i , E . . 
I n s t i t u t e , 
Japan. 

Kyoto nnxvecslty, aesearck Reactsr 
Kaaatori-cko, sennan-^an, Osaka, 

faalnat ioc of a Coafcited sorption iodel for 
Peccriblna Cesiga Transport in a Sa i l . (2) 

S e a m Physics 25(») :55'5-S62. (1973, ictofceri 

k tatheaat ica l sodel i s presented and 
evaluates in the descript ion of cartas 
reaction and transport ir. eke s o i l . The 
sodel i s derived so tke tao ata?es; fast 
adsorption-4e*orption based an ion exchange, 
and slo> reaction res tr ic ted by i i f fas ior . 0! 
<reslss i n v o the l a t t i c e of ainerals are taker, 
into account. » so lot icn for these agnations 
i s provided by the f i n i t e i i f f e r e a c e aethod 
vith qtfasil inearization tecbni i^e. ft 
nawrica i analysis i s a lso pr^vii^-1. 70 aid 
in the evaluation of th# s o l e l , coln*u 
erperiaer.ts vera run. ft colosr. containing 
fir.e <\>SAIIZ isni with a0< porosity ani a 
dispars i ' . . coef f ic ient ef 11.1 s^ ca/hr v i s 
osed. Th > breaktkcoaqb carves IrHicate tha 
t v e s t a g e aodal i s quite capable of 
describing the eff luent concentration 
distr ibut ion of the ces iar solaciorts for both 
adsorption and desorptton. This aolal Is 
f l ex ib le and say be aJacted to incorporate 
tba sar tos s traasforaation aechanlsis of 
otfcar radiODuclide sorption TI a s o i l . (»D»i 

porosi ty; Dlspersioa Coefficient 
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sisPEisiyrTy; saMTio.S; IOI ticnxiiii; 
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' 1 ? 3 * TOIT. 
T r V V fPart 'A| : " a m ' a r y re.-?is*»ri!'.i Aap*c»e 
of tfc* A t o o l c raer-jy t a ^ a B t r y . Proceed ie.*fs *r 4 
^ e a i a a r , C i a c l n c a - i , , 0" , ^#*-*»»«r *--'»• » V / , , 
*pp. V*-',*) fTTS-"' , , ' T . Par t U i . f i ? * , ' . . 4c*9&*r> 

* * t * o r 4 l o ? i s t a b**Toa* i a r * r * a t * 4 iz. • fe* 
problem of e a a t * l l a p o a a ; e l t k e r • h * c t i » 
« taoB4b*r* i * aa*-* as * v e h i c l e for tH* 
t r e s a p o r t arci { i f f a a i o n of * a a t * p o f i r u or 
•H*« t k e 4 i f i?«*nl of w a s t e * l a t o »*>•• o*t*r 
a * ' l * B C»£ fc* ikOWS CO 4;p*n4 OB «t»CSpH»CKC 
pro*r*a**--,. Ac area of o»rvc*r& i s i t 
co»ft*c»f*r. w i t h a a a t * • l i a p o s a l i n op** p i t * , 
s i n c e * H* r a * e i ? e v a p o r a t i o n f r o n s « r . p i t s 
t » at*o*ph*r » - £ • * * « l e n t , r*^4««*r.f «I l y , r fc» 
: i » * of acy kin'; of M * * : U 1 M » * C ap (vy ! i * 
at«o«pfc*r* i t c e n t r a l 1 * 4 fcy tfc*. i n i t i a l 
g r a d i e n t i f t i e p r o p e r t y ar.4 t t * a tr*r . f tk o f 
• h* « i r »«rb«l»t*r~, s*la4 v a r i a b i l i t y , 
t a r b a l e a c e , I I c o c t r o l l * 4 l a r - p l y by * » r t i c * I 
4 t a o ? p h * r i c t e a p e r e t t r * «jr* J i e t t * . ? k i s 
t i r b i l e a c e c**. be c l a n i . i ? i e 4 I n t o f o o t 
r«w?ia*e of •»4B * i * 4 s p * * 6 ar.4 t t # ( M l 
a t a b i l i r y a t 4 «r# kao«a a* tk* '<r«>oitUi*: . 
t a r b a l e a c * T y f * s * . T l a a s i c a l t k * o r i * s of 
c o n t a c t Ion «r.4 a * i o 4 y a a a i c boas-Jar y l a y e r 
c o n c l i 4 * • p r o p e r t y i s 4lvr>*rne4 aos t r a p i t l y 
•fc*n: tarb»t*aca> i n ? * n a t t y t s i r * a t « ? s t ; 
^*o;r*e o ? t k * r a e i s t a b i l i t y i s l e a a t ; •**» 
» i M spe'*4 i = i r e j t e s t ; 4 M • * -j£a4ieT»* of 
I N * property i* ?r»a t*« t . . 7k*s* rfc*ort*»s 
* l s o »ry t o account f o r l a c ^ i r f * f f * c t x 
t«arh a s ro*/]bne&» of rjroicf s u r f a c e a c ! M * ^ 
of - l e p o a t n o f . or a t s o r p t t o r . or. * !;* i x o n M -
To -1*t*f« in* t h e e v a p o r a t i o n r a t * , tfce 
n * c - « M t f 1 « r * •*• e c o l l * c » * ' ! 4ft-! 
c a t e n a t i o n s by tt-.r** c o i ( l « « * r , » * r ? B«-*fco4r» 
» * r * perforaeM. Tfc* t h r e e •*f*.o*ts *r»-: 
tfft.atfcer *.»c*a» e v a p o i a t i o i ^Jir.; *T.". 
^ e o l - t f i c a l ",i»r»*y • n ^ o r i t i o s ; 4t*i is*- of i n * 
or »->r* " M S A *r«nnoort" t h * o c i » s . Tr. »h» 
f i n M nt«4jf ** *4> ^i-l-i*, < r»If ipror. 'j* t 
t p p o i c h »*i «r,«»'l 4 i * t o s « 4 l l l i y * of fh* 
f i t s , «n.i t a * > u l l y r,«tqr* of tl»»? s q r r o u a l t r . ) 
f#rr4 iR »hich i4y r*i»s* 4 i s p * r s i o r . p f f** - ' * . 
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'".rdtir * - » - / t>.p. H * m l o f f # *r<1 .r .n. P«4c«:-, 
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i tar in* P o l l o t i o n B o l l * t i n ?(11> : !** . - !A7 . f 1074, 
Ocf>b*r| 

S a a p l a s o f b * n t a o p * l a ( j i c f i*h> ir .v*rt*brat<**/ 
and s a l i e n t * aar* c o l l a c t» 4 in t h * i * n * r « l 
ar*a of 4a«p«atar 4 i a p o « « l » l t a No. 10ft o f f 
• * » fork l l ^ b t «no a n a l y z d for heavy a « t a l a . 
5 p * c l a a n * of aiTTHOll l O S t t a T a , »En»T0lliJ»tI5 
AMAfOS, RkLOSkOROPSTS RAOOCKXff, 
STBAPBOBHacBOS KATPI, GEITOV QU10fIE0EII3, 
5KRTdLA# BT^OPRfR RT^OfTX, ana 5TEPHA»0LEP3T•> 
HISPrOQS « c * analrx*') for A-j, * * , C4 r Cr, 
c » , fi^. H i , f b , «n4 Zo. 1 c o v p a r i a o n o f ff̂  
l n v a l f i n f a s c i a f roa A, tnSTKATA . o l l # c t * 4 
a t « i t « Bo. 106 ano In ap«cla*fia r o l l a c t a A 
o f f (Tap* rfatt*raa i n 1071-72 « B ^ u i a a i 
«ao*«'1 a i f i l a t r* laaa ( 0 , o 2 ppa for an 
a v o r a i * l a n g t b of *1 c%\ ; h*ca<ia* o f f a t a 
l ack o f v a r i a t i o n , th« o t h a r v a l o a * for 

^**^«at«r f l a k - *Toa;»f 
a ta* . l*a ir . 'S icata* t t a ' 
fcava I*aa « * t a l i t . a**-, 
f r o a tfc* c o a t i a * a t a l a t 
i t t * i * e of a i d water 45-5 
ta i c .7 a*4* t o 1 * t * c a i £ * 
l i t k f o e t c a a a p o r * of a 
* : o t t * a l t a c t a f r o * a a r f a 
A c a l y s i a t t s*<lis*t .t aa 
t t a e 1-2'^ p ? « , Cr C-l*.. 
^pa, • ; l * a a tha» ' . a p 
•*-' .- l« p^m, a t * I& 1 ? . ^ 
c o l l e c t i o n a »ay p r o v i - l * 
a c c i a « X a t t « n of a * t a i s 
o ^ t a t i o c ; *r.4 * * r c t ^ « c 
t u *«4aor. *:a«lf T a l l e r 

s t a l l o t Cotca-atra* l o a 

•.*. s * s a a i ! * » • * * 11 
taoa a i t a c*fr«r 
-ia*p«ar«c f i a t aay 
La t t a c a * thmz, tfcos* 

I f . » 4 1 t * i o f t a ! 
a a r f a c * * « a i a r * 
i f t k e y aay act 4 1 * 

a*¥y • • r r a l s an* ot^»»r 
ca a a t e r s t o I c p t t f . 
e p l e s shoa*1 14 I * t c 
7 p»« , C» 6 , ^ - 2 ^ . * 
p« t o M . i ppa , ?t> 
- a 7 . ^ (*?•- Fatara 
l a t a oa p o s s i t l e 

l a * t o o c e a t i i*po-s« T . 
* « 5 0 c t s * « « t c i t : 

f I3R; RETALS; CAS»T7^; RE^ ZZ?*- ' * • » ; I l f ; 
THJC^:i«; r i P P E * ; ItCKBt; SEA DISP-^A. ; BAS 
•OJPACr^lCTXfE; SI^POSA^ S IT?; BASTES, 
:B3?:rr tr» t ; e ' rar i ; - - s c r r » r i A ; s ; rHE^rcAi. 
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< I't 2> 
Hae<j^MoBp B , , A k t t e b o l a i e r I t o a - * - . r f i i , 
* t o c k h o l » r S»*--leii. 

C a l c u l a t i o f i s o f B a c t l ^ * *»*jrat |oo 11 Focfc ar.-! 
Pocoaa * * 4 l a , 7 * a * t c * t * 4 by B a t e r . (2) 

«f-Pf-T7-5Jft%: ft» pp. W l , <;ep»*ab«r J»» 

Soa# p b y s i o i l *n{ a a t b e s a t i c a l ao-!*Ls * o 
<; ia»r, f o - Bi ' jc^t ioe . of n ^ C l i l e x in roc^ an J 
porous a e c i a p * t * t r a t a l by » a t * r . Th* c a i a s 
Coaii't*r#'J a t * t t * c s a l convecr.ior. 4 i* t o tf.» 
(Sacay a**' f r o a c a l i o a c t i v * s o u r c e s u l 
r c a n s p o r t 4 u * to t h * h y l r a a l i c ?r«4i*r.*' 
co t .n*c t*1 w i t h t » * l e o i r a p b i c s t r i c t i r * . Ta»-
•o«!*l f o t *h*raa l c o o r e c t i OR I S h i g h l y 
* i B p l t f t * 4 b a t La coc . t t*cv*t i*» c o a p a r e l t o 
tb< o f t e n aa<i< a l i a b a t i c a s s a a p t i o n vn ica 
l i a i t s cor .v«c t ion e f f e c t s t o 4 r e g i o n 
Cfcaractetix»*4 by a hi^h r a t i o b*ta**n buoyant 
aft'l r i a c o o s f o r c a i , 7 t * p i * i o a < t r i c h e i l arti 
cotE**ooa>4in<} ' j ra - l i en t s a t * c a l c « l a t * > l by 
a n a l y t i c a l a * t h o l s . I t i s ^aovn t h a t ' h * 
s o l at i or, a a r e s t r o r . i l y d e ^ e M e n t apon t.\» 
v a r i a t i o n o f the p e r a c a b i l i t y a i f h l e p f h . 
Th# s p e c i a l f a a t a r e i of a l g r a t i o n in c r a c k s 
aC* ^ t a o i a o . ^ 
( i e r e l o p e a ' 
for t r a n u 
t k * ^tOVfl't 
appropriate 
5 * * 4 * 1 * i a p o i 
i l t s caa e ! , \i 

C O B 0 1 r - r pro*|raa, fllBITE, *a» 
c a l c u l a t i o n * . T i a e s 

**»\t rv«cli.<1fts t o 
•r t a t e i »»ir.T 
i -resent a t i n 
'» ' a a r j i n s ^ r e 

TKEriamC*L ST-lCieS; RADXOBTICLIOf llftPATrOB; 
ROCprS; lePOSITOBT: BODELS, "ATIfESATrCAL; 
PERREABXtTTT; POBOSTTT; DEPTH; TKEftBAL 
PIOPEPTIES; COBfKTXOB; ?I BE PACTOB; 
OISTBUdTIOB COEfFtCtEBT; F?ACni»ES; LF.ACHI*'; 
WO0BO WAtEt; 3EB3TTT; E3HATXOB5; <!0«p1Tri» 
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Ha-jaft, ?.c.., and F.J* Rin*r, Doir Cheaical 
Coapany, Rocky Flata o i r la ion , 6ol4«n, CO. 
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<ISJ> -ft. 
CtDL-»aO j 2 1 - 0 0 B . ZBtarae l t a p e r - : 1* f p . | 1 " ! . 
Jea* i t ) 

h s t e d y ea* s t d a r t a t e a t o aaemare t b e 
U i d t i ) e f f e c t s of I r c o m < oa l o c k y f l a t * 
e a s t e s . Tht i s o t o p e o f i B t e r e s t u t b e t e s t s 
• a e p l e r o a i e e . a l s o , two s o a r c e s o f e a t e r 
•rare s e e d ; srosmd e a t e r f r o a i r e o (pe of 
» . H i and e s t r e a t e d e a t e r c o l l e c t e d from t i e 
t a c k y r u t s s a s r c a * (PS o ( ' . ' H . a f t e r e3 
i e y s o f l e e c t l a e . , t h e i r c o n t n h a t a s 
• vereoe- p l e t o a i a a * a s i x i b r * * s s o l e b i l l t v of 
1 . 1 1 s o / 1 u i em a v e r a g e ( I of l l . O . The 
a o c t y F l a t s a a t * r had an average p l a t c n i a a 
< e ) a i l l b r U s a o l s b l l t t y of 0 . » 9 a } / l l t d an 
%VetB«« PS Of ft. V. Process treataeat pla&t 
• a s t e e bad en a ^ s i l l b t i e a v a l e * o f 0.01 nf/l 
and a p i of 1 2 . 0 . Tha mext l o v e s t 
c o a c a a t r e t i O B o f p l e t o n i e s o c c a r r e d i e a 
e a s t * aroap c o B s i s t l B a of l a s a l a t i o n , end 
mead ead s l a a r a s l d s e s frra the c a s t i s o 
f a r a s c a s omd r e d a c t i o n p r o c e s s . The v a l s e s 
f r o a t h i s qrosp a a t a 0 . 0 5 a q / 1 aad p* r « c i » 
o f 4 . 4 t o « . a . Tb* s i s c * l l a f t e o u s v a s t * of 
nh* B a i t a x o t p < ? l « i s , metmls , c o a t e s t l b l e s ) 
U < a e l a t o s l a s a a a l l i b t i a a s o l u b i l i t y o f 
a p o a t 0.%t a a / 1 and a p i of 8 . 1 . P o t 
g r a p h i t e v a s t e s f roa prodmction c a s t i r ? 
• o l d , the p l a t c a t a a s o l a t i l l t y i s T l . o i o 
a-j /I a i t b pa of i . i . r r o a t k a data a 
d i s t i n c t s o l e b i l i t y and p i c o r r e l a t i o n i s 
d i s c e r n e d — t h o s * v a s t e s « i t b l ov a o l s t l l l t y 
I > T « r e l a t i v e l y hiah *>B v a l e e s . The r e a s o n 
f o r l o v pH v a l a a s of t h e g r a p h i t e v a s t a s i s 
e t t r i b s t e d t o t k * B i t r i c a c i d l e a c h l i v e r . 
p r i o r t o d i s c a r d . x l t h o a a h the <7tsp<ii'* i s 
• a s b a d « i t b a i t a r , s o t a l l tbe c i t r i c a c i d i s 
r « s o v * d . It t h * i n f o r s s t i o n i s t o ba 
• s t e n d e d bavnad p l s t o n i a e s o l u b i l i t y t o the 
b a h i v l o r o f p la ton la f t i n tba e n v i r o n a e n t , 
mora i n f o r a a t l o a on l a a c h a d p l a l o n i n a s p e c i e s 
and exchange b e h a v i o r v l t b th# s a i l ir, 
n « c » s s s r y . ("3*1 

P» 

Po 

C1HT»r«1E»?; C .ST»*I»»? :3B; c v n i i n »»T»?; 
L«BOS»r>BT STBDTIS; II»CHIB<;; pH; PIUTOIIIJ" 
C U P T I I D S ; i i D i o n c L i s t m « n f n » ; i c t n s i t f T r : 
» l 3 T e 0ISPO3»L; V»ST!>, Lr>*-ItVSL; VIC?!";, 
5",LrD: i i i s r i s , » « o t o » r T r » t 

<i r .»> 
H i - j l i n s , r,,n.r Lavranca Li»araor»» L a h o r a f o r y , 
L l v ^ r a o r a , CA, 

R f a l - i a t i o n of *(>a flroand-wat«r c ^ n t i s i n a f J o r . 
Htrard f r o s 'Indarirour.d Bvir.laar Z x p l o s i o r . a . (n) 

•loarnal o f ^aopby&ical Paowarcb 

T o r . t t s i n a t i o n of i ro jr . 1 a a t e r a s a r a s a l t of 
undt*riroaad nuc laar a x p l o i l o a has b«*r. 
a t o t t L r a d daa t o t b a format ion of s i l i c a 
7 l a « « br tba « « p l o s i o n , and tha ion arcl>sfl<i« 
p r o p a r t i a s of t k « f i s s i o n p r o d a c t s in a a r t h 
• i n a r a l s *n4 r a t a r . K i t a s t of s i l i c a - ' « « » 
around d a t o n a t i o n araa i s a p p r o i i a a t a d tiy 1'. 
» ( f « t / 3 ) f t , abara I i s tha aaoant o f r.uclaar 
a x p l o v i a a d a t o n a t a d i n k i l o ton a q u t » « l a s t s . 
Tka p a r a i a t a c s I d a n t i f l a d a s l a f l a a n c i n q Ion 
t r a n s p o r t ara fa) t a a c s p s c i t r o f t k a 
s l n a r a l s t o undarijo Ion a j e h a n g a , (t> t b » 
d i a t r i b o f . I o n of a a r i o o s i o n i c a p a c i a a , and 
( e ) t k a k i n a t l c s at i o n t r a n s p o r t . Tba 
o c c o r r a n c a and na'.ura of arjulfara i s raa iaaad 
i n l a n a r t l t a r a s . Osta a n prasantad on tha 

c i f . a c i t i . a i aad d t s t c i b m t t o s c^a!f i c t a i ' . s o f 
s a a a r a l a a i i aad a t a a r a l t a p * * for e a s t a a , 
s t x o t t t s a , y t t r i a a , p l a t a a i a a , r a r i a a , a a s 
r s t b a a i a a . I l a t b l (JTI 

S l s c a s s i O B i t l i s i t a S t o tba k p d r o l o a i c a l i a p a c t 
of a&dararoaad n a c l a i r l a t o a a t i o a s . S i s a i f i c a a t 
data a r a praaaatad on t b « d i s t r i b a t i o a 
c o a f f i ^ i a n t a of v a r t o a s a i a a r a l s t^r f t s s i o ; : 
p r o d a c t a . | 5 » / J T ) 

O t s t t x b a t i o a C o a f f l c i a n t : Xo& Tschas-ra C a p a c i t y 

-iFocsa t i T E i : c o i T i i i i i i T n i : f i n n s t o a j , 
• I C L I l ? ; «»BTofaCllOES; 5«CI0»7CtI se a : « « » n » ; 
JOILS; miEtiLS: :o» cr:at*:c c«f»crrr; 

<fa^> 
3 O K , T . J . , J . u . e . s t a a a r t , aBd J . t . n a t t a a y , 
I s i a a r s i t y of saskatcbawaf t , S a s k a t c k a a a s 
t a s t i t a t a of P a d o l o o y , S a s k i t o o c , S a s k a t c b a v a a , 
Caaada. 

l a t l - i c B c a o f tka C b a s i c a l Pora of narcary on i t s 
I d s o r p t i o a ar.d I b l l i t y t o laaek tbroaab S o i l s . 
(21 

J o a r s a l of t b t i r o s a a n t a l O a a l i t y 
1 ( ) | : » a i - a a i . | i « m 

Th* a d s o r p t i o n of H-j i n t u o d i f f a r a a t s o i l s 
i s d i s c u s s e d , when a a r c a r y e n t e r s t h e S O L I 
p r o f i l e i t s a y be a d s o r b e d , p c a c i p i t a t a d , 
a o l a t i l i z e d , l s i c t e d o r t a b « a ap by p l a a t 
c o o t s . The p r i a a t y p r o c e s s I s i d s o r p t i o a and 
i t a s u s l l y d e t e r a i & e s boa s a c k a e r c i r y 
r e a a i n s i c t k a s o i l s o l a t i o a . k i s o r p t o n of 
a e r c a c y i s daorndant on tba c h e e i c a l s p e c i e s 
o f K9, tbe a s c a n t in"* cbaaic4 .1 n i t a r e of 
i n o r g a n i c and oraar s o i l c o l l o i d s , s o i l pa , 
and *ha typa of c a t i o n s on t b e exchange 
c o m p l e x , ffkicb o f t b a s a f a c t o r s i a a o s t 
i s p o r t a n t i s d i f f i c a l t to d a t e r a i n e , n o n e v e r , 
t k * a d s o r p t i o n i o g e n e r a l c*n be d e s c r i b e d in 
t a r s a o f tba Lanasnir e q a i t i a n . Twt s o i l s 
v a r a s a l a c t a d for tha e x p e r l s e n t a , an o r t h i c 
Dark C b e t i o z a e i c t s q u i t b l o a s y sand and an 
O r t h i c Black Cherooxemic Oxbow l o a a . Tbe 
t s i a i t h s o i l hA<i a ptt o f ( . 6 in the *»pper 1^ 
ca a l o n o » i t k »«,.'>J s a n d , ">. 1« s i l t . O.Dt 
c l a y and a c a t i o n axebanae c a p a c i t y of 1 . 2 3 
aa«j / i00 i . S i a i l a r c h a c i c t a r i s i t i c a f o r r h* 
Oxboa s o i l a r a : pH, 7 . 6 ; 11.1%: 1 0 . I t ; a ? . a t ; 
and It.d •*• ) / • 10 Q <j, r e s pace 1 r e t f. rk* 
p e r c e n t o r g a n i c carbon in t b a i s j a i t h i s 0.T* 
and in the Oxbaa i s 2 . 1 " . Por each s o i l , 
v a l u e s o f a d s o r p t i o n maxiaa d e c r e a s e d f r o s 
H<JC1S t o PS» t o RUC v i t k tha h l ^ b a s t n l i i s 
o c c o r l n ? in t h e Oxtov (2.BT5 K3CU. »I« P5»; 
*0f. a<j/o MC vs 3 2 1 ; 3 0 * : 20 oaAj 
r a s p e c e i v e l f ) doe to tfea oratster c l a y and 
o r g a n i c carbon c o n t e n t . In both a o i l s th'* 
• a d o r i t y of t h a R<j ramainad i n tba 0 - 1 0 ca 
l a y e r and 11t or l a s s ni v a s l a a c b a d . 
t a c o v a c y of t k e H<j in tha h s q u t t h s o i l t a n g e d 
f r o s tl.Ot f o r tba lf«c to B0.ft tar ttt 
H c c n . ?n t h a Oxbov moi l 7 9 . » ( v i s r a c o v a t e d 
f r o a t k * OIC and 9 1 . l t v ia r e c o v e r e d t o t t b e 
HgClJ, e x t r a c t i o n e i p e r l a e n t e shoe l i t t l e 
( 0 . 3 ( 1 coo Id be e x t r a c t e d by CtC12, « a * 0 i c , 
fDT», o t DT?». x e s a l t s i n d i c a t e t h a t tka 
Oxbov s o i l l o s t l a s s K<j thtoa<]b 
v o l a t i l i s a t i o n t k a * d i d tk* k s a s i t h s o i l due 
t o i t s a b i l i t y t o a d s o r b a c a a t e c a s o s n t s . 

(»r>») 

pn; <!tain S i x a D i s t r i b u t i o n ; r a t i o n Exchange 
C a p a c i t y 

IDSOIrTJOB; ClTIO* KCKAISt CIPtCITT; CrlERlCei. 
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< H 5 > C01T. 
f W R i t i B ; C U T S : COO-PIEIES; O K H I C COBPOOIDS; 
pa; ChTWlS: tUOiTIOIS; SOILS, W a B : SOILS. 
S X 9 T LOIS; MSTES, l O H l B I O t C T t t E : BEBCOIT 
COSFOTIDS: LUQUTOIT STUDIES 

<19*> 
gol ly . D . I . , t i l P.I . Pet.sk*, P»Io ( I t o 
Leboratories of Isotopes, Earth Sciences 
sect ion, Palo l l t o , CI. 

Transport of Dissolved rbeaical Coateaiaaats ia 
crcuadveter Systess . (3) 

C0IP-««3S>1; Sesolr Bo. 110; ! m ] l Tost S i t* , 
Eckel. t .B . ( M . I , Proceedings of the Techaical 
Sessions of tk* l«th Inneal b e t i n g of the Socky 
fountain sact ioa , Geological Society of kaerica. 
Las Vegas, IT, Hay 11->*, 1966. Zoological 
society of anerica. l a c , so alder. CO, (pp. 
1 7 i - i » 3 | , 290 pp. (1»«*. Bay) 

Oae dieeasional half-space 
dispersive-coavectlve uedinn a a a l y t i c a l 
so la t ioas foe coetaainaat transport for tvo 
different boundary condit ions are derived. 
One case i s constant concentration a t the 
or ig in , the other i s decaying concentration 
at tke origin, (oae sobcase i s natural 
radioactive decay, the other t ehees* i s 
natural decay comlaed vi th a r t i f i c i a l decay 
due to s lx ing eitk inpat d i l a t a n t l . (Oil 

analytical so la t ioas presented are outdated, not 
very or ig ina l , and better corrent treataeats 
e s i s t , e . g . . Sear Book. (DB/O0| 

DISFEISIOI; CB00BD BITEB; EQMTIOaS; 
aitioncLini nidation; BOREBICIL RETROOS; 
BODELS, RITKER1TICIL; TBEOIETICIL STUDIES 

<197> 
Bslek, J . J . C . , t . E . t e l seneaer , sad I .E . 
Brovuell, Bat te l l e -Pac i f i c l o t thves t 
Laboratories, l a t e r and land tesoarces 
Departaast, Richland, • » . 

I Stady of Soil l a t er Potential and Teaperatare 
in Banford So i l s . (1| 

BISL-1712; 23 pp. (1973| 

This docaaent describes ia de ta i l tke 
construction aad i n s t a l l a t i o n of a s t r ing of 
taarsocoaple psyckroaaters and diode 
teaperatare transducer! In the s o i l betaeen 
the surface end tke eater tabic on the 
Ranford leaervatlon. The r e m i t s of f i f teen 
souths of data gathering trot these 
l a s t t a t e a t s indicate that aoistare novenent 
in the s o i l prof i l e . If any, la e i t r e e e l y 
anal l . (lath) 

f ie ld experlaeats using thereocoaple 
psychroseters and dloda teaperatare traasdscara, 
Ssefel sad rare f i e ld data, contributes t o the 
understanding of the ansataratad xoue at 1BIL. 
(0»/00) 

Bolsters Potential ; Toleaetric la ter Content; 
Orals S l i e Distrlbatioa 

OlllfBIITID (OBI; CI PILL* IT POTISTHU 
THFIIITOtl; f l l tD STUDIES; nYDMBLIC PLOI; 
SOIL*; IBSTIOREBTS; ROISTOIt 

<198> 
maphrey, T.S. , aad P.R. TUgey . BS aad 3 Idaho, 
Inc. , Idaho F a l l s , ID. 

The Sebsarface aigrat loe o f Radionuclides at tke 
Radioactive Baste Raaageaa-et Caaplex. 1976-1977. 
PI 

T l» r -11"M; »« pp. (1978, October) 

Forty-semes coca saaplat sere co l l ec ted fros 
e s e l l s oa the » > L tadioact ive Baste 
Baaaaeaent Coaplex, along e i tk saaples of 
parched eatar froa s e l l 77-2 aad ssbplt 
saaples co l l ec ted by dr i t e - t eb« . 
S t a t i s t i c a l l y s i g a i f i c a a t eeoeats of 
redioact iTi ty ear* i n i t i a l l y indicated in 17 
of 303 analyses , lease l y s i s of s a t a r i a l 
correspond lag, to 1a of the 17 pos i t ive 
r e s e l t s f a i l e d t o conf lrs the orig inal 
analyses; o f the cenainiag three, one i n s 
canfiraed, and i n s u f f i c i e n t sa t er ia l M I 
avai lable t o repeat the other tea. The 
inconsistency of the re s a l t s snggests that 
sons of tke or ig ina l saaples nay have beaa 
contaaiaated in preparation and/or ana lys i s , 
analyses vara for Pa 231, Pa 239, Pa 2»0, la 
2*1, Sr 90, Ce 1«a, Cs 137, aad Co 60. In 
a l l v e i l saaples , radionuclide concentrations 
vera belov to (E-SI o c i / g . Evalaation of the 
data does not indicate radlosaclide 
a igrat ioa . Sost of tha radioanclides have 
bsaa containad vi tkin too feat of tke beried 
eaate , bat trace aaonnta occer dovn to s ix 
f e a t . Pit 2 , vkich provided Boat of the 
trench saap les , s a s fl&scad i s t i t s p r i i j --
1962 before the vaste had bean covered, aad 
nay kave been the soarca of sose of t h i s 
s igrat ion . There i s ao conclasive evidence 
of radionuclide n ig ta t ion into the underlying 
Snake l iver Plaia agaifer; the concentrations 
and locat ions of radionucl ides detected l o 
not c o n s t i t a t e a hazard to the s ? a i f e t , and 
v i th corrent protective aeasares, farther 
s igrat ion of radionuclides ia suf f i c i ent 
quant i t ies to be a fata re hazard i s not 
expected, (lath) (LIB) 

Total Ion ConceatratioB 

Pa 23S; Ps 239: Pa 2 * 0 ; l a 211 ; Sr 90; S l e t ; Cs 
137; Co 60 

PEICRED "1TEI; COIES; IIDIOIOCLIHIS; 
C O m a i P l T I O I ; IIDI0B0CLIDE BISI1TI0I; IQDIPf lS; 
SIBFLES; SIRPLIRG; STkTISTICS; PITS; TIEICBES; 
BkSYtS, T le lSOIIBIC; I ISTES, LOB-LevEL; IISTES, 
SOLID; BOBITOItIG; SITE SORVEILLIICE; FIELD 
STUDIES 

<199> 
Basain, L., J.R. latasxek, I. Butcblnson, and R. 
taklen. Be* Tom State Oeperteeat of l e a l t h . 
Division of Laboratories aad lesaareh, Albany, 
B i . 

Chealcel aad Isdiocheaical Character of a 
Lov-Level Radioactive l i t t t Burial S i t . . (21 

COIF-770S12; leaageaent of Lov-Level ladloaet lva 
Basts, R.B. Carter, I . I . l o g . l s s l , snd I . labs 
( I d s . ) , Proceedings of a Sysooslae, I t l a n t s , 
6a, Ray 23-27, 1977. Pergaaos Press, Res fork, 
IT, Ch. «, (pp. S83-900), 1211 pp. 
(COBf-770512).{1979) 

TU* priasry objec t ives of t h i s study of the 
radioactive saata buria l groaad at Best 
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iniMunni mision 
<19»> 

< i « > a » T . 
Tal ley , IT • « • : ( l | t a ident i fy 
e a t a t i t a t i v e l y i s hec ia l trench**, secfnce 
aid e*4*r*Toanc waters, **d e i r tk* 
n i l a l K l U u that ere of greatest 
U g a i f leasee ta Ira*** keeltk, end (21 to 
obtain ckeaical aad radiocheaical data 
• m t t l i l Cor predict ive *o4*li*g of 
radieaaclt** k j n m t fro* tk* b r r i a l 
treackea t o tk* ons i te aad vCCsitc 
•evtroaaes t . • • * * * » * « * t s a m performed o» 
•.reach-sat**; aass las for gross-alpha, and 
gross -se t* a c t i v i t y •*< (or • 3 , C 1». sr 40 
**« 2* otb*r radloa*c l t t*s . Of tk***, • 3 
•ad Sc M *»r* tk* *ost abeedeat. 
ladloavcl id** coaceatrat ioas i » i i t t t peaped 
ott o f trench 5 i* 1975 were ( 1 * * C i / * l | : 
• (1310 1.5C-2.20. St 90 1 .37-1 . •» X 10(E-»I, 
fn 23« 5.1-51 I 10(«-7 | . t* 239. 2»0 3 .5-15.5 
% 1»fs>7>, C« 137 1.07-3.81 X 1 0 ( t - 5 ) , F* 5* 
• . 3 - 1 1 . 5 X 10fE-t) , «*d * i 61 5 . 0 - 9 . 1 I 
1 0 ( t - 5 | . c*rbo**te- or bicarboaata-c 1« 
reached l***ls a* kigk as 7 X 10(E-S) wCl/al. 
Concentration* la a given tt**ck **t* f a i r l y 
constant {to a* ordar of aae*i t«d* | , altkoagk 
i so lated larger variat ion* ex i s t ed . Tkss, 
tk* n d i o n v c l i d * coneentratioas in tk* 
trenches caa b* ckaract*r tea* s a f f i c i a n t l y 
for **tk**at lcal s l e a l a t i e a s tadias a s a s tep 
torsrd iod*l d*v*lepaent. se tera la iag tk* 
concribatloa of tk* radioeacl ide fro* tk* 
trea>?he* t o sarfac* *at*r i s coaplicated by 
weapon* f a l l o a t aad tk* *«*tby pr*s*nc* of 
tk* foal reprocessing p laat , abiek have 
rel**s«d sack of tk* serfac* coat ta iaat ioa 
pr«5^nt i* tka local «awironeef»t. ;&apl*s of 
trcach gas trapped «nd*r tka s o i l caps war* 
also co l l ec ted fro* several s a i l pointr. 
ta4lack*aic*l asa lya i s yielded aneipectedly 
high l e v e l s of C 1*. *p t o 9.6 X 10(E-5l 
• c i / c * c*. Tkes* «**pl*s a lso contained ap 
to ( S t Cta. Except for water overt lo» froa 
tka tranckes. tke largest ancoetrolled 
re lease ffaa tk* tr*ack*s to tk* enwlronsent 
•ay b* fro* escaping gases . ( t*tk | (LIB) 

Total l o * Concentration 

« 3; St 10; C* 117; C 1*; 7a 23»; Pa 234; fa 
2*0; »* 94; s i »3 

P I S M » L 51TX; M I M l , SMLLCf; TIMCHES; 
H 0 I 0 H C L I » I H I 6 H T 1 0 I ; B l T E i ; UDIOlCTITITf; 
f l r r t S S ; C l * » t » I S ; ST»0»TIO* 9 0 ; HOtOIOCLIOtS; 
C0«Ct*T(*TI0»S; l E T I l l E ; PL1101IIIH 2 3 * ; 
r W f a n S * 2 3 9 ; FIOTOIIOH 3 » 0 ; CtSXBR 1 3 7 ; H O I 
• 9 - IICKE1 6 3 ; SSIPICE >1TEI£; «»SES; SELLS; 
r iE lO STOKES 

<200> 
I none, T . , Department of Sanitary tnglnacrlng, 
(yoto, Japan. 

fredict ioa of *adioaic l id* if igratios in Otoant 
la ter at tk* Japs* i toa i c Energy tesaarek 
t n s t l t s t * . (31 

COl»-o70512; S7I/POT-156; Disposal of 
• e d i s i e t l f * fast** into tk* Croand, Proc**dir,g* 
of a syepos lse , yiaana, nastr la , Ray 29-J«n« 2, 
19*7. l a t erns t iona l t t o s i c Eseray lijency, 
11**lt , ( M t r l * , (pp. 164-1T7), lit pp.(1v<7, 
J«a*| 

tk* sotpt ioa and e igrat ion of tk* principal 
lona-l ived f l salon prod act* in s o i l and rocks 
ear* s t a l l e d in dec tk* condi t ion! of • *o*lna 
f i l t r a t i o n s t r e s s , laboratory i n n s t i a a t i o n * 
of tk* sorption properties of s o i l s snd roets 
•at* p e t f o t u d en *aapl*s (of disturbed and 
M t w i t s tr ictor*l ebtalned by d r i l l i n g . Th* 

acc***latio* af a c t i t i t y ia tb* s o l i d pkase 
>as foaadi to proceed s lowly , akirk led to 
coasldatabla a c t i v i t y *scapi*9 ia tk* 
f i l t r a t e , f i e l d x tad i** of rad ias t roe t i s* 
a i e r a t i o e indicated the p a s s i b l i l i t y af 
applyias tk* fsndaieata l concepts af ioa 
esckaae* tkaacy to c a l c a l a t i a a tk* *a*****t 
o f tke s o l a t i a * front. Tk* poss ible 
re la t ions* ip betseta labocat_»ry 
•iccaceaaoa***. d i s t r iba t iaa c « * f f i c i « * t s and 
actaal s t ra ta a f f e c t i v e poros i t i e s aad 
f i l t r a t i o n c o e f f i c i e n t s «*r* a lso broaakc oat 
by tk* f i e l d x t t d l c s . It *as caacladad tkat 
tk* aost anifor* d i s t r l b a t i o e aad aigrat ia* 
af radiaaacl ides (vk.-a i s e s sac ia ted «itk 
casta* iaetiop. af tke aval l a s t nait vols**) 
occars throeah korixo*v*l dispecs ioa of tke 
wastes. This cas a* broaakt *bo*t i* poroas 
vater-feaarlaa horizons. Tk* aost sa i tab lc 
water-bearing io**s far disposal ef 
radioact ive s o l a t i o a s eere tho .ght to be 
d«*p-lyiag kecizoas of r e l i c water and tke 
l oca l s t r acta res of s t a t i c zones. (ST) 

* xtady of tke sarpt ioa and aigratioa of 
d i s so lved , long-l ivad f i s s i o a products in s o i l 
and rocks. I t i s applicable to s i t e s e l ec t ion 
for disposal of radioact ive so la t ions and to 
leakage probleas. (DS/BTJ 

Septk to Setae Tebl* 

S r ; Cs; »« 

IkBIOIOClIDE S I C M T l O a ; ; SOSPTIOJ; S O U S ; 
riLT»s?:s»; TO* n a n u s ! ; rr;oirrios; CESHH; 
lOrBEIIDd; SOCXS; PIELD STUDIES 

<201> 
T*Oke, y . , Departamt of Sanitary EagineerU), 
n/oco, Japaa. 

Prediction e f tad ioasc l ide digcation in Srosnd 
aater at tke Japan i t o a i c Energy leaearck 
l a s t i t a t * . (:i 

COir-670512; STC/PIW-15*; Disposal of 
ladioaet ive l a s t e s in to tk* traand. Proceedings 
of a Syaposiaa, Tieana, ( « s t r l s , lay 21-Jant 2, 
19C7. International i t o a i c Enacgy kgency. 
Ties**, t a s t r i a , (pp. 149-213), 666 pp. (19<S7, 
Jan*) 

aadlonsclide s igrat ion in groandsatar at tke 
Japan i t o e i c Energy vaseatck rns t i ta t* in 
nortkwestern Japan was predicted fro* f l* ld 
groandvster neasareseats . Tke tkeory of th* 
ve loc i ty of * r*dio»aclid* in gro*nd«*t*r 
baing ralatad to tka grosndsatar ve loc i ty and 
tke dispersion of radlo*acl id*s being 
pradletabl* fro* tke groa«d*st*r dispersion 
•a s applied. Tka sarfac* s*dl**nts at tke 
s i t * ar* s t r a t i f i e d sand aad laaa tkat slop* 
aboat 10 dagr*** toward tk* r i c l f i c 0c**s. 
ctosndwatar flow was i s d i r a c t l y d*t*r*in*d by 
Dsrcy's lav (via per***bi l t iy and 
•*e ivat*r - l*** l ( l a id •**s*r***nt«) and 
d irec t ly a*ssar*l by tA* p o i a t - d i l s t i o n 
aetkod. Valves of tke d l s t r l b a t l o a 
coe f f i c i en t of rarioas radlonaclid** **r* 
obtaiaad by ssasereaeat af tke •**« action 
constants of tb* sand aad/er direct 
coepadson of water aad radioncHld* t r t « l 
(by passing a radionuclide in ground I I M I 
thtoagh a a o i l colaan). Digratlon m t * s war* 
obtained r*l*t iv* to groand**t*r by 
•abs t i ta t ing v« l i*s for tb* foraatlan 
porosity, forsatioa dansi ty , and nacl id* 
d ls tr ibat lon eo*f f i e l** ta Into a *<tk**atlcal 
erpraasion. Strontlaa was foand to aov* nt 
1.11 */d*y In th* raglon of klgk groondvitar 



<201> 

! ITI t3I1ESTIL TPHSPOST 

<201> COST. 
flow. 1 poss ible loca t ion for a radioactive 
waste berial s i t a foe tit* laboratory was a l s o 
sagaeste*. (aath) (ST) 

The sttdy caa be «sed to pr i t t oat the type of 
aeasaresents aaccssarr for predicting 
radioeaclide aigratioa ia grcaadeeter. natch i s 
iapoctant to waste s i t e s e l e c t i o n . (DS/IT1 

Sydraslic condact ia i ty; Depth to Vater Table; 
porosity; Density; o l s t r i b a t i o a Coef f ic ient ; Ion 
Exchange Capacity 

SC ' 0 ; Cs 13B; Co; I 

•aCIOllCUSE SIGBaTIQ*; STSOnTIOS: CESIOS; 
SSOOID *a"E»: DISTIIBOTIOS CCErrTCTEsT; B a T " 
TnBLE; SEDI*.E(TS; I H I S ; HTDMULIC TtLQClTT; 
MELD STOOIES 

<202> 
Inoie, y . , S. *orisava, and T. (Translator) 
Ohtani, Kyoto oa ivers i ty , Facelty of 
Engineering, Kyoto* Japan. 

!tige*tioa of Padioactive snc l ides ia a 3odel 
Sail Tank. | 3 | 

0ls-7*-1!>7 : 2 pp.; 197e r a i l Divis ional Seeting, 
• ihoe ^enshiryotn ^nkU. (pp. 9"»).(197ni 

* a>iel s o i l ted coaposed of 306 kg of 
soistened sand (density 2.65 <j/co cm, avenge 
-jrain s i ze 9.51 a » co l l ec ted i t the Tokai 
Laboratory of the Japan i t o a i c *aerqy 
Research Ins t i tu te was placed in a 105 x »3 x 
55 ca vinyl chloride tank* to fori a 50 c t 
deep layer vith an averaqc pore ra t io of 
35.«v,. h cyl inder of ra'-ionoclide/ceaeat 
aatrix containing 5 eCi St 10, 5 »<"i •:» H i , 
100 iCi Co 60, 0.01 »Ci rt 59, 2.5 oCi «n 5», 
5 act Zn 61, and • sCi ag 110a »ts wet cured 
for 7 days and placed in the s o i l . after 229 
days, cesa l t s shoved that Sr 90 and i t s T H 
daughter vete the only cadionaclides leacned; 
of the two, T 90 e lg te ted f a s t e r . The 
v e l o c i t i e s of these nacl ides are believed to 
be accelerated by the presence of other 
e l e a e a t s , sach as c a l c i a a . It was concladad 
that the s o i l d i s t r ibut ion of radionuclides 
can b* es t iaated to a certain extent froo 
their d is tr ibat ion c o e f f i c i e n t s . (LKR) 

Density; Porosity 

Sr 90 ; I 90; Cs 137; Co (>0; 
kg 119a 

fe 59; no « ; Z« *5; 

HOM'.Z; LIIOMTOIT STUDIES; Si«0S; CI UMTS; 
• •tfOIUCLZDV. ntSMTIOB; DISTKllOTIOl; STKOsTIIJII; 
TIT HOB; SOJtS; MTES; BaSTE DISPOUL; »J5TE 
9»»»Hflf»T 

<203> 
Jeter , » . » . , J . 0 . l a r t l a , and D.r. Sebstx, 
Taledyne Isotopes, aestwood, (J . 

The rtlgratloa of G'seoas Radionaclides throagh 
Soil Overlying 1 Oianlae Cc* Deposit; * 
Rodaling Stady. (3) 

0J»I-»7(77|; I»l-«611-»I0; •« pp. (1977, Itigast 
15) 

This stody presents s ever i l one-din-nolonal 
aathesatlcal eodels to also late the 

d i s t r iba t ion of cadieaecl lde" ia s o i l 
overlying aca.ai.aat or* depos i t s , a s a* atteapt 
t o deterniee the f e a s i b i l i t y of araaiaa ace 
detec t ioa by reaote seeceea ica i aethods. Tea 
aodels assaae a hoeogeaeoos, »- a ad f a - f e e * 
s o i l overlying a piaaar araaiaa deposit 1 a 
thick aad of i n f i n i t e hcrlxoatel e s t e a t . e i t k 
«.%«. vaol aad 20* eaaaat ioa. Croead water 
• f l e e t s ere aat COB s ide red. The s teady-s tate 
d i f f a s i o c aodel shoes that ta 222 ( h a l f - l i f e 
3 . * days) and ssext of i t s daughter peed ac t s 
weald be detectable several teas of se tae* 
fro* a eraaiaa depos i t ; t b i s range eoeld 
a c t a a l l y be shortened by the sashing e f f e c t 
o f tn eeaeratad v l t h i a the over ly ia l s o i l , 
Kc (S aoeld oaly be aaceiaal ly tetactsbla ia 
the i eeediate v i c i n i t y *f the ace , an* ia 
sha l loe depos i t s "oald ba aasked by d i f t a f i a s 
of ataospheric rx i a t e the s a i l ; I* 113 eos ld 
t e detectable at half the caage of fa 222. 
Steady-state and trans ient Bedels sere ssed 
t e evalaate the e f f e c t of s a i l gas aat iea as 
a traasport s e c h a s i s s . loag-tera s o i l gas 
not ions on the order of I s i0(E-ei c s / s a c 
co*Id iacraase gaseeas radioactive isotope 
a c t i v i t i e s several orders of aagnitade aad 
great ly increase the d e t e c t a b i l i t y of a. 
t h i s hypothesis shoeld be explored farther. 
1 transient aaaecical soda I to s l a a l a t e 
baroaetric inf laeacex on la 222 aigcat ioa 
ind ica te s that raar-sarface e f f e c t s ace p i e s 
or ainas I K for ba roe* tr ie f l e c taa t ioas of 
S-10 a i l l i b a r s aspl i tade , ehich eoeld net 
af fect the d e t e c t a b i l i t y of araaiaa. (LSI) 

r-";r", TS7"T'»rT-?t: ^r : i : ; H.Z:*SI'.-:JZ±; 
Oil l lO*; OS'S; CtOCBIHISTfT; aigOl; MVSaTyj 
PtODIICTS; C»S»S; ItTPTOS; KJOS; XI9!0!1CLI»E 
!liet»TI0»; BIf»OSIO»; TSZOKTIChL sr«3IES 

<20»> 
Kasasbiro, c . , T. Tanaka, T. Taaachi, aad I. 
Takahasht, Kyoto datvers i ty , Kyoto, J«;*n. 

Tests for Behaviors it iladiaaetive tedia* Sax ir. 
S o i l s . Part 2. (3| 

Bal lat in of the I n s t t t a t e ef I toaic Eneray, 
Kyoto University , pp. t 3 ; CtfL-tr-aSS3; 2 
pp. (19-1) 

Tests of the transport properties of 
radioactivo iodine yas ia a s o i l colaaa vere 
condncted «sing saaples of standard sand 
ifroa Toyoara), coarse river s e a l , f ine river 
sand, aad aoantaia s o i l (cleyl packed in 
a l a s s pipes, air containlrg the iodine gas 
• a s fad tbroagh the pipes at a f u e l f loe 
rate and I 1J1 conceatratlon at se lec ted 
points was sonitvred as ln i ee Kef 
s c i a t i l l s t l o a coaster a i th lead z o l l i a a t o r . 
The absolate gaaatity of iodine was 
detersined by an Iodine aatry eethed. The 
orig inal data aire interpolate! t o obtain the 
spat ia l d i s t r ibat ioa of iediae eoaeeatratioe 
at any given t l a e . Teat r e s e l l s are given, 
• a s a l t s indicate there are 2 types of iodine 
• {sorpt ion; one e a s i l y desocbable (aseased 
for convenience o be of the Deary type) , the 
other desorbable only ai th d i f f i e a l t y . Tae 
U t t e r i s considered to be a type ia which 
• o'.-rptlon probability la proportional to 
duration of contact with the gas, and aa 
agnation i * given elaborating th i s 
re la t ionship , according to taW egaatlan, 
adsorption Increases as long as the sapply of 
iodine gas l a s t s ; however, in the as tae l 
t e s t , a sataration af fect was observed, in 
s p i t * of t b i s , tha transport of iodlna gas in 
• o i l * can be well described by the egaation, 
(IKH) 
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M 9 M I T O I ; CkSCS; U M i l T U T ST*»?ES: •1L0CMS; 
M n o c t n i S T t f : s i n s : C U T S : sa>u : 

C H c n t u t m s ; wtsottimw: BQTorrs: m a s . 
e r rant n c i i : i g n i t N S : I U B K U R B K M T T O P ; 
ISOISZ 131 

<20S> 
lacy, »-J— 0** tioaa ea t ia * * ! laboratory. Oat 
t i * * * , T>. 

M b K U f t l n t < tisaeejal toaort • * s**pee*> f i t 
Llaai* l u t > - Skate C t l u i Ksaeriaeat. (21 

waL-zaiS: 2« r a v i n s ' . M m M q 

Tke resalt* of a laaarttory celaaa •seeriaeat 
e t l l i x i * * caaasasea skale aa* 
Ut *ca«4 i * t * - la *« l l ie.t i« assess free) tka 
s * * * * * * aits at OWL are sreaeate* ia tk is 
resect. Tha t a n * relate J ekjectivaa at tfcls 
steey aaca t a * * * * lee Betk*«el*e,y lat 
pt*4ict i*a at beeektkeeeak at reaioaaclites 
fraa tka seal* eetectal, tk« ec**r of 
asoaemc* at tarn prieclpal ra*i**ecli*«s ia 
tke bce*Jttace*aa, am* tka leacfcakility at 
sorb** ra4ioaacli«es fcaa tto ska la fraa 
t a f l l t r e t i a * Balearic aatax* aa< fleeta* 
«eeu«>*t*r. I t »»« *st* t i iske* tkat 
braaxt&ruv-i* alaat a* F5**ic>M t ; -!*• 
•oeltacia*. at ceaiea 137 activity aa* tka 
obsecsaaee at sioaificaet r i a l * i» affleeet 
casiaa i l l ac t iv i ty . Tk* oraer of 
aceektkreaek aaa skews to ka ratkaaiaa as* 
rare aartk aleeeats, f a l l aaa* by s t r a t i a a 
as* casiaa. leackiae; at tka ssterata* sa i l 
calaaa ky ta aaa tar caeaale* tka fee* 
rataatiaa capability at tka Cocas**** Skala. 
f i f t y calaaa aelaaaa of f raxkseter aas aaakla 
ta raaava aora tka* oaa percent ef tka socbe* 
rai ioaaclUes. Tka capability of tka skal* 
aas aksaraa* ta ka f.l i H ft«»l tarn per 
area. Tk* pear cataatloa a . catkaaiaa »as 
attr ibate* t a tka fecseties at saiaaic 
conpleies. IJCJ 

Tka rasalts af tkts stair resreseet ta iapertant 
saarca af iaa axebaso* a»4 damezlftloa data 
relaveet ta tka Ot*l barial faci l i ty aa veil as 
ta otker aitaa ai tk s ia i la t litkoloay. (SX/JC) 

Tea tickanae Capacity: Total loa Coaeaatrttioa 

ta 10*; C« 137; Sr 90; Sara fartk* 

insotnioa; J t m c f P I T S ; sitLts; C IT IOS 
tK*.fts4t CktnCTTT; CITIO* COtCtmkTtOS- CtS10«; 
STIOBTIIR; l a m r a i M : Cl»TJ; EfflUrrrS; IIJTES, 
i tDiQtcTit i ; Ltkcaite: tkSTts, 
r r r n a t a i t r t ' U r r i . ; «wo»»c i r» i S S S U T I O I ; 
IHOtlTOtT STOItS 

Unas, 1 . 1 . , V.t. Tkorvie, »** t .S. Ssst, 
Oeiverslty at •Isaesots, St, »*»!, I I . 

tffec* »f Selective Dissolution, Electrolytes, 
••rat ion, at* S tar i l lxat ie* on Taeksatisa •« 
lot ft loa by Sells. (2) 

Jeera*! of tsvlroasentsl Qu i l t? 
4 ^ l ^ ! ' • ' - « • ' ' ^ ' * T , ' , »pt i i - j *e* ) 

Tka astast tkat Teenaetlee *» ta serbed fros 
•eeeos* solstlos by 11 Mll-ckeraeterite* 

aiaaasaaa soils i s eaxarala**. also soeptios 
aackaaiaas ar* elecieate*. TackaaUaa 9* i s 
a parsistaat ctUoeecllae aitk a k a l f - l l f a of 
2.1 ( M(C«S| rases * * * i s eceeac** at a rata 
of aboat ta e«/*ay/B*. Tackaatiaa caa 
petastUally aatac tka •asiroaaaat frao faal 
aaltsoam, faal claaaia* 4afactx, caolaat 
aystaa laaks. aaclaar aal iciaa, aa< fa l last 
froo aaclaar <atacatioas. rk* yaysical aai 
ckoaical arooartiaa. af tka sa i l saaylaa aara 
actacaia**, bat tka aiaaraleay aas l a f t i a a 
fasaral forsat. Tka tiaa s i l t ka« aica. 
kaol iai ta. aaartx, ami b>?asaara, Tka f iaa 
clay aas aaialy aootaocilloaito altk saaa 
aica a«4 kaollaita. 3aly tka sicollat 
sakaarfaca, Ziaaaraaa sarfaca, aa< laajaa 11 * 
aat sorb « K of tka tc «9 (3* aci/)|) aUad to 
aa aaaaoaa solatlaa at 2S Aaaraas C aaar a 3 
ta 5 aaak aorio*. aaasaraaaat af tka »• 
aotoc* as* attar yialaa* ao asakl* sacatiaa 
as am t raate. Tka soils tkat * i« sot sorb 
• K af tka tc •» ka< a kifk oraaaic caataat 
aa* ky a l issolatioa traataaat aitk H202 oa 
oaa of tka kiafc oroaaic soils tk* aoratioa 
raactiaa aas steoaa*. By iacraasiaa tka 
aaoaat of Tc 9* to 3,00a nCi/« i t >*s sko«a 
tkat tk* 30 aci/a sas bales tka sorftioa 
caaacity of aoat of tk* s t i l s kecaas* tka 
3,000 acl/a aas a l t iaately sorba* t-> tke •»% 
laaal . tka »pacific act iv i ty of I t M U 
17.2 sCi/« Tc. ksioa ascaaaaa ssy also b* a 
serptiaa aackaaiss akaa Tc t i i i s i te* ia 
saall aaaatitias as TcO*-. tka *lo» k iaat ic* 
of sorptioa soaoasts tkat tk* rasoaal froa 
solatia* i:y ta ralata* to oicrobial 
activity. Tkis • « * sab*t<«ati«t«4 *fc«f> 
raaoaal stoyoa* after tka soi l *as 
s t a r i l i x a l . Tk* f i ea l ata*y oa aatatioa 
sko**4 asaarebic ccaaitiaas are set reqaicaj 
for re ** to b* sorb** by soils. (*St| 

Ccai* s u a Distribatioa; Catioa txebaa^a 
Capacity; ps.; Sigratioa ta t * 

?c »« 

l i t ; I r f l MITICltS; 1SXOSS; C1TI0SS: CIZSICIL 
PtOrmtES; CUDDItS; OtSktIC COSPMIDS; 
OXtbtttOC; pB; fCTSICkL PtOtUTIfS; Sl l . r - I . IM, 
MHOWCICtt; SOUS, CUTCT S»»0; SOUS, SI WO; 
SOUS, SHOT CUT; TEBPttkTDtt; TtSB rtCTOf; 
HOl I f lTC; ROmOttUOSITE: SPfCIPIC ICTIfRT; 
so tmos; L i tonio iT srooits 

<20T> 
Last, C.V., P.S. taalay, as* D.e. »c»»o, 
kt laatic I tekJUld Raafer* Cospasy, ticklaad, 
a*. 

soil soistar* Traasport Dariao tka 197»-1975 as* 
1971-1*76 tatar Taars. (2| 

H I I -ST-U* : 133 pp.(1»7», Daeaakar) 

Tka rata aa* dir«eilo« «f soil soistar* 
sofaa«st is Raafor* sa*ia*sts »•» ** t * re iae* 
for tk* 1»7»-ia7s aa* 1«75-1«76 * * t * r rears. 
Tke data for tkese **t*ralaatloas «*r* 
obtain** fro* tso latfl* lysis«t*cs located oa 
tko 200 kras plataaa sear tke caster of tke 
• • • for* teserasUea. Darlao tk* 14i«.i«i$ 
eater year, seteeric soistsre percolate* to a 
ieptk of 2.5 saters «itk a peak soistsre 
costeat of 10.4 relsee-pereest. Tkis 
pircoletlOB earelopa »•» eliminated by 
evaporatioa dotta« tke kot dry sssser of 
1475. Tke 1975-l»76 rater year ks* asly 70 
percent of tke tarsal precipitation; tkas, 
tk* parcolatios envelope »•* ssall • * * 
penetrate* to a deotk ef only tso seters. 
Revever, in spit* of tkts shsllov dtptk and 
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<207> 

<vn* COR. 
lo« to la s* of atalstaca, tha paccolat ios 
aaaalopa «aa »ot a l ia inatad by tka aad of tka 
aatac yaor b t c u n of Isaac aaasoaal 
taspacstscas aad kiakac kaaidity dsciaa tka 
arylaq saasoa. fo i s taco caataatt of sadiaaats 
ia tka »-1» aatac daatk canal shea** ao 
co la t i** cfcaaq* tkrosghoat tka t*o aatac 
yaaes , and ao aols tae* accaaalatad at tka 
bottoa of tk« l y s i a a t a c s . akick i a l i c a t a s 
thaci i s ao Jaap paccolatioa of aataoclc 
aolataca a t t k i a s i t a , sad ao cackacq* to tka 
acaaadsatac. ( lata) 

lafocaatloa oa tka aaaicoaaaatal ckacac tac i s t i c s 
of tka saafocd skal lo* l a i d , caa ioac t i ia aasta 
bacial acaa i s peasant ad. (M/Sei 

Tolaaatcic la tar Coataat 

SOILS; SIDIaBsTS; BOIStOM; haTt*.; PtlCOtlTXOI: 
ET1P0UTX0I; BTMOUCT; 6100ID l»Tt»; 
nectHTitioa, miotoiocicii; r m i STOOIES 

<20»> 
Labacka, J . , aaa I . T O B U , Gloaay l a s t y t i t 
Soraictsa, Katoiica, Polaad. 

Is* of l iquid S c i a t i l l a t o c s foe Datacsisation of 
(la 11M) C»T1, la2(S 35)0*, 1(1 1251 Oti l ixad as 
Tracaca l a Stadias o( »ina la tac i t u t t a . (3) 

;c7 is da i i u t i U t d'Sygiaat da* U n a s 
32(2) ;7»-»3. (1977) 

I ea> aatbod of aaasscisg cadioactiva tcacars 
asad i a groaad aatac s tad ias i s prison tad. 
Tka a c t i v i t y of tha tcacacs (la 11*s)ZDTl, 
•a2(S 35)0*, sad K(I 125) aas aaasscad by 
l iqa id s c i a t i l l o a a t c y , a l losing qr*at«r 
s a a s i t i r i t j tkaa capoctad pcat ioasly in tka 
l i taca taca . S a a s i t l i i t y of tka aatkod i s 
2.82 epa/pci foe la 11»i)e»TI, 1.77 cpa/pci 
foe fa2(S 35)0«, tad 1.33 cpa/pCi for X(X 
1251; aUlaaa dotactabla concentration* aca 
1.53 I 10(1-13) Ci/ca da , 3.12 X 10(1-13) 
c l / c u da, aad » .S I 10(1-13) Ci/ca da, 
raspact i ta ly . |Ia 11»a)Itt» aas asod ia a 
p o e t i c a l t a s t o f tka balaaca of n t a c s 
t i i i u l to aa aadargcoMd coal s l l a a s a t t l i a g 
t»ak; c«co*«cy of tr icar ia t h i s cssa •*.» 
15S. Loasas aaca a t tr ibs tad to laikaga of 
«nt*r \atoaoh pocas aai f i ssaxas i s tha cock 
aad by torn* socp+ios. Ist iaatad ***c*g* f l o * 
t iaa foe latar tkcoaqk tka working* aas 32 
daj«. tka aatkod caa ba ssad foe 
aaasscaaaats of tks a igtat ion sad balascs of 
aatacs is*d foe hydr**lic stowing, *at*c 
balaaca la tka caaa of atl l lTiaa, nla* 
•orkiags l o f t i f tat coal extraction aa 
asd*cgco**d s e t t l i n g tasks , or foe any 
hydroloqic s t i l i a s esquiring datoct ios o< 
tcacaea at wary lo* eoaeantretlon*. (1KB) 

t n t s l loa Coacostcatioa 

la 11«a; S 35; I 12S 

f l h c n S ; OIOOfD l i n t ; ITOiOlOOT; I R I M l ; 
sncTiomnr, SCIITIUATIOI; rm» STVDIIS 

<20»> 
laddlce t te , Q.W., * . » . todg*r, ».I- rtsadbaea, 
•ad » . * . l o t t o a , »10tl4» toaax aaa l i g h t 
Coapaay, m i l l , r i ; n c l a a c Safety l * soe ia t*s , 
• i tbasd i , ID. 

saaqastad oaaat i ty aad Coactatcatioa Limits t o 
ba kppliad to lay tsotopas l a Shallow Load 
• a c i a l . | 3 | 

CO1T-T70512; Baaaoaaaat of Loa-lawal Radioactive 
aasta . • . « . Cactar, a . 1 . • e g k i s s i , aaa B. laka 
r t a s . l , Ptoceadlags of a Sysposisa, t t l a a t a , 

•». Bay 23-27, 1«T7. racqaaoa Pcass, Ma lock, 
IT. Ck. 10. (pp. 1073-111S), 121* pp. 
JCOBP-7T051H- 0 » 7 T 1 

Tkis papac iatcodacaa a aatkololoay to 
•aaalop i so top ic l i a i t s , axpeassad both a s 
fjsaati t ias aad coacaatcat ioas , foe tka 
disposal of l o a - l s a a l ca l ioac t iaa aastas v ia 
skal laa l a i d b a c i a l . Thasa H a l t s aaca 
daaalopad far tao kypotkatical s i t a s . osa i a 
a kaaid caaioa, tfca otkac i a a dcy acaa. l a 
tka ca lca lat ioaa i t has baa* assaaad that 2 .0 
X 10(I>») ca a of l a s t s t i l l ba bsciad oaax 
70 yaacs: doasity of tha aasta i s assaaad t o 
ba 1200 kf/ca a aad tka coacaatcatio* to ba 1 
aCi/aa, a i r l a a a -total aaaatity of 
cadioact iv i ty of 2 . * X W|B*3| CI. Tha 
ealaasa pat hi ays coasidacad aca: pacaoaal 
iatxas ioa (axcaratioa. iakalat ioa, 
i s g a s t i o a ) , aatacal i a t e a s i o * ( l i i d aad .aatac 
aceaioa of tha bacial s i t a l . abaoca- . -Vat s 
(sacttqaakas aad aataoc l a p a c t s l , aad s i t a 
opaxatloaal l o s s a s ( sp i l laa* caaal t i sa ia a l e 
oe aatac coataaiaat ioa , aad fcoaadntac 
tcaaspoct of cadioaaclida *—t*^» to a 
•a taccoscsa ) . I t i s assaaad tkat opacat ioas l 
control of tka s i t a i s l i f t ad aftac 100 
yaaea. Tha l i s i t i a q coacsatcat ioas ( ia 
n C i / « ) for eack i s»t=r? s s z s i i s r : • t i l t i c 
l i a i t i a a patkaay foe aack eaa ba siaaacixad 
as f o l l o a s : • 3 » 5 X 10(t»9) by fract ional 
sp i l laqa t o aatac (dcy s i t a ) , 5 I 10 (t»5) by 
s i t o ealaasa to acoaadaatac fkaaid a i t a ) : Co 
60 • * X 10(i»7) by fract ional sp i l laqa t o 
•atoe (dcy s i t s ) , • X 10(I»») by fcactjloaal 
sp i l laqa to aatac (haald s i t o ) ; Se 9* • 3 X 
10(t>5) by fract ional sp i l l aqa to i i t a e (dcy 
s i t o ) , 3 X 10 (F»S) by feact ioaa l spi l laqa of 
la tae (kaaid s i t a ) ; I 12* - . 3 X 10(1-3) by 
s i t a ealaasa t o qcoaadoatac {dcy s i t o ) , 2 by 
s i t a ealaasa to qcoiadaatac (kaaid a i t a | ; Cs 
137 • 2 X 10(S>7) by fcac t ioaa l sp i l laga t o 
•atac (dcy s i t a ) , 2 X 10(f*S) by fcae t ioaa l 
spi l laqa to lata.- (ksaid s i t a ) ; Pa 230 - 900 
by viad acosioa (dcy s i t a ) , 900 by aiad 
acosioa (kaaid s i t a ) ; Pa 239 « 500 by aiad 
(oc u t a c ) acosioa (dey a i t a ) , 500 by i lad 
•rosion (kssid s i t a ) ; Pa 2*0 • ssaa as Pa 
239; Pa 2*1 - 9 X 10(t»7) by fract ional 
apil laqa t o a i c (dey s i t a ) , 9 X 10(t*7) by 
fcact ioaal sp i l laqa to aie (kaaid s i t a ) ; Pa 
2*2 • saso as Pa 239, 2*0; la 2*1 • »00 by 
watac acosioa (dey s i t a ) , 500 by food qeoaa 
oa s i t a (kaaid s i t a ) ; I s 2*3 • "00 by food 
groan oa s i t a (dcy s i t a ) , 400 by food qeosa 
oa s i t a (ksaid s i t s ) ; Ca 2*2 • t X 10(K5) by 
frsc t ioha l sp i l l aga to aic (dey s i t * ) , a X 
10 (OS) by fcact ioaal s p i l l a a s to a ic (kaaid 
s i t a ) ; Ca 2»» • 3 X 10(1*5) by (eact ioaal 
sp i l lag* t o a i c (dcy s i t * ) , 3 X 10(«»5) by 
fract ional s p i l l a g s to aic (baaid s i t s ) . Tka 
t a s a l t * of t h i s stady sko* tkat Isotopic sad 
coacaateatioa l i a i t a t i e a s , v l tb oas oc t i o 
poss ibls a i c c p t i o n s , do not H a l t tha 
• l a b i l i t y of a s l s t i a g o s pioposat shal lot 
lead bsc ia l s i t a s . Tka l i s i t i a g aod* foe 
oparstioa of a s i t * i s aoe* apt to b* tk* 
n a s a l i p l l U g * of **t*c l* l s aa tkay aca 
eacaifad aad kaodlad at tk* s i t * rath*r tka* 
tk* aacap* of baeisd a c t i f i t y fee* tk* s i t o . 
(IK") 

tx tsns ia* tabal ir d*t* 1* pcofidad i* tk* t a i t . 
So* a l so 0 . 1 . ioddicott* , *t ( 1 . , "S«gqi*tad 
Coacaateatioa U * l t s for i k a l l o * uad lae ia l of 
tad ioasc lU** ," fy*posi*s last* n u a g a i t a t 'It, 
Tocson, I I , larch, 197i. 
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• H T M , I O S - I E V I L ; ram. s a u i m ; 
coacBRiatiiMS: i i » i o n c i i » B S : O * I I M B S I T U . 
n f o s i i c rkiaWai: RELEASE L I U T S : o i s r o s u S I T E ; 
IBTttBSIOB: RSCavaTIOR; I I I I 1 R 1 0 I ; IBCESTIOB; 
IlCSIOf; UKBQHEB: SETEORITRS: iCCIDBSTS; 
tOLUTIM, R1TER; N U R t « , »W; SKrlSE; 
CROOTD BRTII; lCBICeT.TBBB; TBSOBETICaL STUDIES; 
MBMCTIOIS; meCOaRCBkTIOIS 

<ne> 
Leddlcotte, « . « . , E.C. Tarastxec, » . » . Rodger, 
B.L. Preadbere;, ead I .E . Rortoe, r lor ida Pooer 
» d t,lgkt Coapany, U a a i . IX; t u l H k tos i c 
Electr ic Coepaay: • • c l e a r Safety a s s o c i a t e s , 
ftetkesda, IB. 
Seggvsted Coaeaatratloa L i e i t s for s u i l o * xaad 
Ser ia l of l ad iosec l ides . ( 3 | 

Casta Meageeeet sad ree l Cycles •*« , i . e . past 
| l d . ) , Proceedings of a Syaposiea, Tacsoa, RZ, 
tarck » - » , l p l , (Dp. l * a - i l » ) , ««* pp. i m « 

ka exteat ioa at work dose t o t t » e 
hypothetical s i t e s , oaa i a a kseid region, 
the other a dry regioa i c reported oa ia t h i s 
paper. la tka t i n t paper coaceatratioa of 
1* key iaotopaa »aa saggested. Tka 
teckalgses asad i a tka preparation of tkat 
papar sere: to es tabl i sh protect ioa c r i t a r i a 
f.-.r l *4 lv i*ae l s •»»* for ?op3 l s t i ' »« : *•., 
evalaate a s e r i e s of says by shich tka barlad 
radioact iv i ty eight coee in contact a i tk 
individuals oc popalatioaa; aad to c a l c s l a t e 
tka l i a i t i a g eoacaatcatioa for aack patheay 
foe aack isotope which aoald aaat tka 
protect ioa c r i t a c i a . la tka second papac tka 
basic approach of tka f l e e t «as reviaaad aad 
reaf f i reed . Tka protectlca cr i tar ioa applied 
t o l ad iv idsa l s ka» been Bade oor« 
r e s t r i c t i v e , aad tka study aaa ex-tended to 
over 100 iaotopas vlth practical 
s i gn i f i cance , tacladad ia tka analys i s eas 
tka a t fac t of daagkter prodacta, conclusions 
froa t k i a •steaded stady ara: sebsecface 
• i gra t ioa of radioact iv i ty iato attar ia 
•a l e sor taa t ; tka H a l t i n g pathways for a l l 
laotopaa of iaportaacw ara aot s i t e 
dependent; tkara ia ao aaad for n c oc BP» to 
key tka ir prograes for developeeat of sea H o * 
laod barial cr i tar ia or rege lat loas t o tka 
coaptation of hydrogeological i n v e s t i g a t l o s s 
i a proaraaa; ao traaaaraaic appaara t o 
regs lre a U a i t ioaar tkaa a fa« kaadcad 
sanocarlea/gran; packaging aad s o l i d i f i c a t i o n 
of taactac waste* can o»ly ba l a a t l f i a d for 
tka pocalbla a l t iga t ioa of traaaport 
accldaata; a l l routinely rtoduced aol ld 
wastee at reactors should e a s i l y aaet 
coaceatret ioa l i a i t * acceptable for shallow 
laad bar la l . ((Of) 

lassapt loae and data ara coo pi led ia exteaetve 
tab les . 

lOII l t ; CORTsXBttfT; 0IJPOJJI SITE; 
tlUIOIRSeJTK. EIrOSOnt »*TW»T; SROOIO BRTtt; 
StOLOar; RTMtOlOST; BODtLS; UOIOEOCLIOBS; 
IICIOnCLIDI «I0MTXOf; SOIlt: BUTE OfSpOStL; 
f u n ui 's iaar; BISTIS, nnoicT-rt; urns. 
SOLID; ftSTIS, H9HIS; TRIOtrTIOL STOPIfS; 
tICO»«f»8»TI(3fS 

Uboratocios aad Baaaarck. t lbaar . >T. 

Sodaliaq 9t Kadieaaclida »Meat ' -a fcoa a 
ioa-Mral tadioact ira l a s t a l a r i a l S i t « . (3) 

Baaltk Pkyaics 3»:3»-aa. ( I ' l l , Jaaaaryl 

1 s i a p l i f i o d aatkaaatical aodal foe aaalrxiag 
ta« aiorat ioo ot laackata aad radioactiaa 
aatar ia l coataiaad ia radioact iaa aast« 
bacia l traackaa kax baca daaalopad. Tke 
aodal i s daavlopad foe aopl icat ioa to tka 
>«st Tallay barial s i t * oc t o a i t as a i tk 
a i a i l a c e o a d i t i o a s . Tka s o i l ia tka bacial 
araa c o n s i s t s of a 29-a s trata a of a i l t y 
t i l l , a aacT fiaa 9raia«d, katacofaaaoas 
aiztara of c lay aad s i l t akick c o a t a i a s aiaoc 
asoaats of saad aad s toaa . I t i s daasa. 
coapact, aad ao i s t . i d i f faraat ia l aqaatioa 
dasccibiaa tka d i s t c iba t ioa aad aoaaaaats of 
radioisotopas i s a a a l y t i c a l l y so lved, 
assaaiaa a coaataat f l a t of tcaack aatac 
i a f i l t c a t i a f iato % satacatad pocoos aadiaa 
abick i * aot aa a^ai fac . Tka ca lculated 
l a t e r a l a igrat loa for t d t i a a as t r i t i a t e d 
aatee aacees sa i l aitk tka f i e ld 
aaasaraaasts , aslaa a r e a l i s t i c aalaa of tka 
aater v e l o c i t y aad aa adyasted dispecsioe 
c o e f f i c i a a t . for s troat iaa . kovaTar, tke 
c e s a l t s f i t i a aa laord iaatr ly aaa l l 
d i s t c iba t ioa c o a f f i c i e a t . Bigratioa ia s i l t y 
t i l l appears to be i a s i o n i f i c a s t ra la t ia* t o 
tbe projected 1900-yr storaea t i a a , dae 
pr iaar l ly t o loa p e r a e a U l i t y aad radioactive 
decay, (aetb) p i f ) 

SODZXS, -ItBESlTIClL; (1STB STOI1SE; 
SlDIOiOClIOE BICtmOB; BtSTCS, L0*-lt1tl; 
THIOiETI'-il ST3DIES: BOtl l l ; Lite Bit ES; 
TtEBCEBS; EQOkfZOfS; OISTB IBIITIOI; P0B3SITT; 
TBITtOR; StOOIO WEB; 0ISR1SIO* C3EPrlCIE(T; 
STEOBTI0R: PISTCMVTIOB COCrPICIEST: TILL; 
SILTS; PtSBEkMLITT; BtSIOKTIfE DBCkT 

<212> 
•Urino, I . | . 

Diatcibatloa of Coataataants In Poroas Bedla 
Moa. (2) 

la ter lasoarces Research 10(5) : H H - « 0 t » . (1»T», 
October) 

Tkis paper presents a sa tneaat ica l aaalyais 
of d i s sers ioa « d adaorptio* of a radioact ive 
coataaisaat i a a koaooeaaoas aad i so ton ic 
poroa* hal l -space oaa dieensional aadiaa al th 
steady aa id lrec t ioaa l f l o e . Boundary 
condition at origin i s iapoeed oa the 
concentre t ioe , and sources ecpoaeatlal ia 
t i a a are treated. 1 br ief rerlee of tke 
analyt ica l n t t done on coataaiaaat transport 
op to lata i s included. (00) 

Sood brief saaascy oa analyt ica l sock oa 
coataaiaaat t ten sport in hal f -space 
o e e - d i s e s s i s a s l geoeetry. Oses coneeatratian 
boeadacy coadlt ieaa a t or l o i n . Treats 
expoaeatial soarces » i th e g s l l l b r l u atd 
no»-eaaiJibri»e adaacptloa. (Bl/00) 
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<2t3> 
<Mrkhaa, O . D . , K.8- P v p h a i . and T . 9 . F i l e r , 
m a d i o l o g i c a l mad Environmenta l S c i e n c e s 
L a b o r a t o r y , Idaho F a l l s , 1 0 ; Los A l e a o s 
S c i e n t i f i c L a b o r a t o r y . Los l U i o e , i s . 

Platoai .ua and A a e r i c i u a C o n t a m i n a t i o n M A C a 
T c a n s a r a n i c S t o r a g e area i n S o e t h e a s t e c n Idaho . 
<2J 

j o u r n a l o f E n v i r o n a e n t a l Q u a l i t y 
7 O) -. *22-%28. ( 1 9 7 8 , J u l y - S e p t e m b e r ) 

Froe 195* through 1 9 7 0 , t r a n s m r a n i c w * s t e 
f r o a t h e »ocky F l a t s f a c i l i t y near Golden , 
C o l o r a d o , * a s s h i p p e d t o t h e I d a h o s a t i o a a l 
E n g i n e e r i n g Laboratory and b u r i e d i n t h e 
S u b s u r f a c e D i s p o s a l a r e a PDA) a t the 
R a d i o a c t i v e B a s t e flanageaent Complex. S o i l 
s a a p l e s c o l l e c t e d near t h e SO* i n d i c a t e t h a t 
t h s s t o r a g e has r e s u l t e d in t r a n s u r a n i c 
c o n t a a i n a t i o n o a t s i d e t h e SDH p e r i a e t e r . 
l a x i a e m c o o c e a t c a t i o n s i a s m r f a c e s o i l s (3 -k 
c a | o c c u r r e d i n t h e d r a i n a g e d e p r e s s i o n n e a r 
t h e p e r / i s e t e r o f t h e SDA and " e r e 2,0*% nCi 
\m 2 9 1 / s q a , 1 ,377 nCi P»i 2 3 9 / s g a , aftd 32 
nCi Pa 2 3 9 / s g a . Contaminat ion o u t s i d e t h i s 
d r a i n a g e c h a n n e l was l o v e r * - i h a s p r i m a r i l y 
spread i n t h e n o r t h e a s t - s o u t h w e s t d i r e c t i o n s . 
The a a x i a u s d i s t a n c e s f r o a the S3A p e c i a e t e r 
t h a t above background c o n c e n t r a t i o n s o f Aa 
2 * 1 , Pa 2 3 9 , and Pa 239 c o u l d be d e t e c t e d 
Mere a p p c o x i e a t e l y 2 , 5 0 0 , 2 , 9 0 0 , ».r.l » ,000 a , 
r e s p e c t i v e l y ' S u r f a c e - ^ i * r r u n o f f i n 1962 
and 1949 and wind t r a n s p o r t appear t o b e t h e 
p r i s a r v nechanisaf ; which t r a n s p o r t e d tt;*** 

uiCii>1<& <hi\. Ot Li*«* ii>», 7'av f e i l i v a i —oil. 
a i g r a t i o n of Pa 231 f r o a 0-9 c i t o t h * *-•, c a 
depth was s i g n i f i c a n t l y g r e a t e r t h a n t h a t f o r 
P>i 239 ( P * 0 . 0 0 1 ) . R i d e s and g a s t o r i n t e s t i n a l 
t r a c t s o f d e e r Bice (PExOSYSOTS BASICOLATOS) 
had h i g h e r c o n c e n t r a t i o n s of t r a n s u r a n i c s 
th*i l u n g s or c a r c a s s e s . I n g e s t i o n appeared 
to be a aore i n p o r t a n t e e c h a n i s a than 
i n h a l a t i o n i n t h e i n t a k e cf t r a n s u r a n i c s i n t o 
the l e e r n i c e . The Ha 2a 1/?u 239 r a t i o in 
t h e c a r c a s s was s i g n i f i c a r t l y (P*0.02> h i g h e r 
*h*n t h e r a t i o in s o i l i n d i c a t i n g a g r e a t e r 
uptake o f An 2*1 i n t o d e e r s i c e . The data 
i n d i c a t e t h a t Pa 2 3 9 , Pu 239 , and Aa 2*1 nay 
behave d i f f e r e n t l y in the t e r r e s t r i a l 
e n v i r o n a e n t . (Auth) 
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D i v i s i o n , Las V e g a s , * v . 

tnvironaental T r i t i a a O z i d a t i o n in S u r f a c e S o i l . 
(•I 

F n v i c o n a e n t a l s c l e r . e e and Techno logy 
1 2 ( 9 ) : V > 0 - 5 9 3 . < 1 9 i s , Hay) 

The r e s u l t s of l a b o r a t o r y e i p e r i a e i v t s t o 
d e t e r a l n e t h e r e a c t i o n s i t » , r a t e , and aethod 
of o x i d a t i o n of e l e a e n t s l t r l t i u a <T2 or fT) 
to t r i t i a t e d water (HTO) are p r e s e n t e d . Th» 
i n v e s t i g a t i o n wan i n i t i a t a d a s a r e s u l t of 
p r e v i o u s l y p u b l i s h e d d a t a s u g g e s t i n g t h a t 
rapid o i l d a t l o n o c c u r r e d in g r o v t h c h a e b e r s 
c o n t a i n i n g l e t t u c e p l a n t s , p r i o r t o t h e 

l e t t u c e p l a n t e x p e r i m e n t s t h e o x i d a t i o n o f 
e l e a e n t a l t r i t i e a i n n a t u r a l s y s t e a s « i s 
c o n s i d e r e d n e g l i g i b l e . Tme s i t e , r a t e and 
o x i d a t i o n a e t h o d was i n v e s t i g a t e d by 
i n t r o d act i o n o f • i e e e a t e l t r i t i u m i n t o c l o s e d 
s y s t e m s c o n t a i n i n g a t t a c h e d l e a v e s o f l i v i n g 
p l a n t s , d e t a c h e d l e a v e s , e a t e r * a e r a t e d 
e a t e r * water oa f i l t e r paper , h y d r o c h l o r i c 
a c i d , s o d i u a h y d r o x i d e * hemic m a t e r i a l , 
s t e r i l i z e d s o i l * and m a t a r a l s o i l . 
C o n v e r s i o n of e l e m e n t a l t r i t i u m t o t r i t i a t e d 
mater was l e s s than f o a r p e r c e n t in a l l 
s y s t e m s e x c e p t f o r t h e natmral s o i l s y s t e a 
where 100* o x i d a t i o n w a s o b s e r v e d . Based on 
t h e s e r e s a l t s , a s o i l m i c r o b i a l o x i d a t i o n was 
c o n c l u d e d t o be t h e method . The s o i l p r o f i l e 
d a t a s u g g e s t t h e r e a c t i c a t o b e a s u r f a c e 
s o i l phenomenon. The c en v e r s i o n r a t e s i n 
n a t u r a l s o i l a c r e of t h e o r d e r o f t w e n t y 
p e r c e n t p e r h o a r . (JC| 

Although e l e m e n t a l t r i t i u m i s r a r e l y a component 
in box i a l t r e n c h c o n t e n t s * t r e n c h water 
e v a p o r a t o r y s y s t e a s aav iBtrodi*ce i t i n t o the 
s u r f a c e e n v i r o n a e n t . (D3/JC| 
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TBITIU1; SOTLS; OXIDATI0S; »LAftTS; 
srcaoosiAsisHs: rzzi. BBMocsssrr.; EVAPORATION; 
tIPTir:!:; WASTES, GASEOOS; LABOBATOBT ST70IES 

l e a n s , J . L . , D.A. C r e r a r , and J . o . D u g i i d , 
P r i n c e t o n U n i v e r s i t y , O e p a r t a e a t of ^ o l o g i c a l 
and G e o p h y s i c a l S c i e n c e s , P r i n c e t o n , * J ; 
B a t t e l l e Cold abas L a b o r a t o r i e s , Energy and 
E n v i r o n a e n t a l S y s t e m s A s s e s s s e n t S e r t i a n , 
C o l n a t o s , OH. 

Migrat ion of R a d i o a c t i v e H a s t e s : S a d i o n u : l i i « 
1 o b i i i 2 a t i o n by C o a p l e i i n g A g e n t s . (1) 

Science 200:1*f7-K»<j 1. (1979, j a f t e 33) 

Cor.can t e a t i o n s o f Co 60 
i n the s o i l a t Oak Eidg 
(OPRL) aroubd s e e p a g e t 
h a s been found i n c o o c e 
1 0 ( E * 5 | d p a / g in t h e s o 
i n the H a t e r . Trae»« -3 
Pa hav» al*'> been «5***"r 
t r o a t h e » r ^ i o i t r e n c h 
f;»M«i t o be t r a n s p o r t e d 
o r g a n i c c a s p l e i e d ior> a 
m i g r a t i n g Co 60 was a d s 
E x p e r i a e n t a l l y aeasurad 
c o e f f i c i e n t s for Co 60 
s h a l e were 7 . o x lO(S*u 
a t pH 6 . 7 and 1 2 . 1 , r e s 
p r e s e n c e o f EDTA t h e va 
2 . 9 and 0. 9 . A n a l y s e s 
t h e Conasanga i n d i c a t e d 
r e a d i l y exchange wi th c 
Only * to 10* of Co 60 
r e s i n . Other i o n - e i c h * 
t h e s t r e n g t h of Co «3 c 
n i t r a t e , b i c a r b o n a t e , c 
o r t h o p h o s p h a t e , pyropho 
• e t a p h o s p h a t e was i n s u f 
i o r t - e x c h a n g e behavior * 
o b s e r v e d , Gel f i l t r a t i 
used t o d e t e r a i n e which 
c h e l a t e * v e r « r e s p o n s i b 
Th«* p r o f i l e produced in 
t e t r a a e t h y l e s t e r of ED 
a g e n t . T h i s c h e l a t e i s 
d e f o n t a e i n a t i o n o p e r a t i 
f a c i l i t i n s . Other auch 
a g e n t s d e t e c t e d v e r * pa 
a c i d and o t h e r a o n o - an 

• e r e r e c e n t l y foanA 
e n a t i o n a l L a b o r a t o r y 
ranch *- The i s o t o p e 
n t r a t i o n s ap t o 
i l and 0 ( Z * 3 | i p e / a i 
f T, ? « , " i , I R , and 
t.-?j in wafer or s o i l 

*. C o M l t n l vas 
f r o a t h e tr^nci i »^ an 

nd a p o r t i o n of the 
orbed by i n o x i d e s . 
d i s t r i b i t i o n 

in weathered Conasauga 
} and 1 . 12 x 13 (£•<*> 
p e c t i v e l y . Zn th** 
l u e s v<»re reduced t o 
of f i l t e r * ! water f r o a 

t h a t t i *0 d i d not 
a t i o n * e x c h a n j e r t s i n s . 
i s adsorbed by the 
n-je a n a l y s e s showel 
o a ^ l e x e s v i t n s u l f a t e , 
a r b o n a t e , c h l o r i d e , 
s p h a t e and 
f i c i e n t t o produce t h e 
l u t i o n o f Co 63 
on c a r o a a t o g r a p h y vas 

of the s y n t h e t i c 
le f o r a o b i l i x a t i o n . 
d U a t e d *hat t h e 
TA vas t h e a o b i l . x i n g 

c o a a o n l y used in 
on.i at n u c l e a r 

weaker a o h i l k r i n g 
l a i t i c a c i d , p h t h a l i c 
d d l c a r b o x r l i c a c i d s . 

http://Platoai.ua
http://scler.ee
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EOT* i s very pers is tent i t the u t a n l 
environsest because i t i s r e s i s t a n t t o 
radiation 4*COB pos i t ion , thermally very 
s t a b l e , and slowly biodegradable. 
Signif icant eoaceotrat ioos of EOT* have 
already bean detected. To lessen the e f fec t 
of mobilization aftec treat ing low- and 
intermediate-level waste, the w*st* so lut ion 
cottld t e treated to renove tbe che la te . «iov) 

Oistcibutioa Coeff ic ient; pH; percent Resorption 

Co «=> 

ACIDS; hCIDS, DSGhBIC; 4DS03FTIOW; NTS XIX; 
CaTIOBS; C09PLEXES; C O S T A B I V I T I O S ; DISP0S1L 
SITE: DISTBIBQTXOV cocrrrciffff; ro* EI"CH*»<;E; 
ItaCHIfC; pR; BBDIOSUCLXDE SKBaTTQ*; tESXBS; 
HIST! DISPOSnL; BaSTE EUH1GSRST; BkSTES, 
IBTEa*.tOI»TE-LE*EL; BhSTES. tOB-LSTSL; COBALT; 
SBALES; FIELD STODIES 

<216> 
Beans, J . L - , D. A. C r e r a r , and J . O . Dugoid , 
P r i n c e t o n Q n i v e r s i t y , Department o f G e o l o g i c a l 
and G e o p h y s i c a l S c i e n c e s , P r i n c e t o n , « J ; oak 
9 i d g e n a t i o n a l L a b o r a t o r y , Environmenta l 
S c i e n c e s D i v i s i o n , Oak S i e g e , ?*-

Chemical Hechanisms of C o b a l t 40 T r a n s p o r t in 
Ground B a t e r *r«= Tr.^crse-11.* • •= Uff-l t i c - i * 
Bes t* Trencn ' : f i - j - ^ i i a =*puct, t o t P e r i o d 
Ending Jan* 30 , 1975 . (1) 

0 8 » t - T B - 5 3 « 9 ; Environmenta l S c i e n c e s D i v i s i o n 
f u b l i c a t i o n 9*0 ; 39. p p . ( 1 9 ^ 6 , Bovesber ) 

Cobal t 60 t r a n s p o r t and a b s o r p t i o n 
mechanisms, were i n v e s t i g a t e d i n a s e e p eA 
• e t e r s e a s t of t r e n c h ? i n the 383L 
r e s t r i c t e d a r e a . C o n c e n t r a t i o n s of Co CO ir. 
t h e s o i l and e a t e r were 10[E»«) t o 10(E»6» 
dpn/g and 1 0 ( S O ) d p a / m l . T r a n s p o r t o c c u r r e d 
mainly by o r g a n i c c o m p l e x e s which r e d u c e the 
sed iment a d s o r p t i o n c a p a c i t y f o r t h e 
r a d i o n u c l i d e . The i o n i c , weakly c o n p l e x e d Co 
60 was absorbed by t h e nanganese o x i d e s in 
the Coosauga s h a l e , a l s o the o r g a n i c 
c o m p l e x e s were absorbed t o a l e s s e r e x t e n t by 
iron s e s g u i b x i d e s in b o t h the s h a l e and s o i l , 
When n e i t h e r c o n p l e x i n g a g e n t s a r e p r e s e n t , 
e o t i l i z a t i o n woald be n e g l i v a b l e b e c a u s e the 
sed iment a b s o r p t i o n c a p a c i t y f o r i n o r g a n i c 
f o r e s of Co 40 i s higfc. C a l c u l a t i o n s have 
shown t h a t 8 5 * 9 9 * of Co 6 0 i s absorbed by 
Rn02 and 2-15% by r« s e s g a i o x i d e c . tn 
d e t e r a i n i n g the t r a n s p o r t and a d s o r p t i o n 
m e c h a n i s e s a computer progran d e l i n e a t i n g the 
c h e i i c a l e q u i l i b r i u m of t h e ground water was 
u s e d . I t c a l c u l a t e d e g u l U b r l u n a c t i v i t i e s 
and c o n c e n t r a t i o n s of 95 aqueous s p e c i e s and 
s a t u r a t i o n s t a t e of a s i n i i a r nuaber of 
connon s i n e r a l s or a s o r p h o u s s o l i d s . S i n c e 
o r g a n i c c o m p l e t i n g c h a r a c t e r i s t i c s of 
t r a n s i t i o n n e t a l s and t r a m s t t r s n i c s are 
s i m i l a r t o t h o s e of Co 6 0 , the s t a d y s a y be 
a p p l i e d t o p l u t o o i u s and ether a l p h a 
e a i t t e . s . T r a c e s of Sb l / > and v a r i o u s 
t r e a s a r a n l c s were d e t e c t e d in t h e s o i l around 
t h e s e e p . T h i s method w i l l p r o v i d e i n s i g h t 
i n t o t r a n s p o r t avrchanisms and u l t i m a t e l y h e l p 
c o n t r e l t h e s o v e n e n t of r a d i o n u c l i d e s in 
d i s p o s a l a r e a . <B0V> 

I n t e n s i v e t a b u l a r data a r e p r e s e n t e d . 

oB; t r a i n S i t e D i s t r i b u t i o n ; Ton Exchange 
Capaci ty 

COBTaSIBaTIOS; 5309*0 » a t * 3 ; I0» EXCBlBSE: pH; 
3ADIOSOCLX0E HIG»ATI0B; ??ISCIES; B&STSS, 
tBTEsHEDtaTE-LEtEL; 1BSTES, BaDlOnCTITE; BiSTES. 
LIQOID; BELLS; BaBGlBESS COIPOOIDS: PMTICLE 
SIZE; BSSXVS; iSTOBS; SHALES; OBJBBXC COSPOJBDS: 
RCIDS; ChTIOBS; CBEH.TES; HOB CQ3?0aBt>S; 
COHPUTE2 PBOCSiaS; SEPaBhTIOB P30CESSES; 
CHEStChL IBILTSIS; SOILS; CLVES: COSPLEIE3; 
51WOC3B3ISTET; tfEOLOGT; HT3ML3GT; SEEPBGE; 
HELD STUDIES 

<217> 
S i l l e r , J . B . , and 3.E. Se i t eae i er , i . S . 
Departsent of Agricultere, agricultural 3 e search 
Service, So i l and Hater Conservation *esearch 
Division, S e i t s v i i l e , s o . 

The Leaching of Radiostrontiua and Badioceslua 
through S o i l s . (2) 

Soil Science Society of laer ica , proceedings 
27:1*1-1**. 11963) 

Sr 90 and Cs 137 are hazardous, i o c j - l i v e l , 
nuclear f i s s i o n products. Experiaests were 
conducted in the greenhouse to i e t cr s iae 
t t e i r dove ward aovesent in s o i l s under 
i t tensive leaching. The f ive s o i l s (Borfolk, 
E-'acerstown, Hiasi , Port C o l l i n s , and ttuntley 
ser ies ) se l ec ted for the invest igat ion 
represented a wide range of so i l properties, 
s-i": *t-.*l l i a c i i c ; *.:*»-ifTrT,t.3 M W i s U i -* ' > 
in#-h»«= »zi 100 inches at deiooize'? water, 
0.OO5B BaCl, and 0.005B C*C12. Cation 
exchange capacity, pR caiciua carbor.»te 
ego iva l ec t , and organic matter were 
paraneters of interes t for each s o i l . There 
was l i t t l e downward sovenent of Cs 13» whe^ 
the s o i l s received the applications of 
deionized water, *aCi, or CaC12. Radioactive 
assays of the s o i l columns shovel that 96.( 
to 100% of the Cs 134 was in the surface two 
layers of the s o i l columns (average depth l .u 
inches) after 300 inches of leaching. The 
s l ight sovesent of cesiua i s the test s o i l s 
i s due to the low exchange a b i l i t y of 
absorbed Cs and f ixat ion in a non*x=hangeahle 
form. In the leaching experiment with Sr, 
the CaCi2 produced the greatest soveaent at 
Sr 39 and deionized water th* least . The 
aasiaus distance Sr 33 penetr«te1 into the 
s o i l s when leachel with 10 inches of water 
was 1.3 i rches , ani with ^00 inches of water 
the distance v*s * . i inches. Ta general, 
there was sore movexent of Sr 49 in th^ 
Rorfolk s o i l and l e a s t in the H>intl*y, with 
the other s , i l s being interaedi-tte. The 
rJif f ecence in noreaent tet w«<n the two sol i s 
i s the iar je difference in the exchange 
capacity, other factors important in the 
soveaent of sr are: pK, organic la t ter 
content, composition of the exchangeable 
cat ions , and predominate type of clay 
a ineral . Possible factors affect inj 
migration of Sr and Cs are: free-zing and 
thawing, presence of macroscopic cracks, 
wetting and dryir.j c y c l e s , and the tiurrowin; 
of earthworms and other small animals, 
(auth) (BDV) 

pH; Cation Exchange Capacitj 

sr *9; Ca l la 
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<218> 
notisewa, S - , I . Iuoue. I . Vadachi, and K. Kato. 
gyoto University* Faculty of Engineering, 
Departaeat of sanitary Engineering, Kyoto, 
Jepaa; Japan atomic Energy Sesearch I n s t i t e t e , 
Tokai Establishment, Health P h v s £ c s Sect ion. 
Tokai. Jtpaa. 

•ad io log ice l Ssfety i s s e s s s e a t foe a Low-Level 
sadioactive Solid waste Storage Fac i l i t y : 
?rel iainary Sisk Evilaatioa ly Be i iab i l i ty 
Techniques. f2l 

aealth Physics 35{6| :81">-83».(197a, Deceabert 

the a p p l i c a b i l i t y o f r e l i a b i l i t y techniques 
was ezasined t o deteraiae the qaantitatiwe 
r i sks which aoald be caused by a low-level 
radioactive s o l i d eas t e storage f a c i l i t y . 
Fault trees and event trees acre defined 
based on aaay relevant ascaaptions to achieve 
ta*> average occarraace rate of rare accidents 
which coald lead to potent ia l hazards to the 
general pabl ic . The aaoaot of radioact iv i ty 
•hick voald be transported ia to the 
envlronaont froa a storage f a c i l i t y vas 
calculated using a s s e r t i o n and/or e s t i a a t e s 
of the aagnitade of each accident, together 
with the e s t i a a t e s of probability of 
occurrence, and vas nsed as an iodez for 
neasaring the potential r i sks . Soae valuable 
r e s a l t s were obtained in t h i s study nnder the 
l i a i t s considered. These are as fol low?: 
(1) S e l i a M l i t y techniques are e f f e c t i v e and 
proaising for achieving the quantitative 
ri=~- -It* -o s tor ing c«dis»«?tive wastes in •» 

•J3.1t* p « C » ; S .^tuL'SviK i ' l - . i l i - x ~z~ '*••-••} i'-~ 
p e r i o d s : (21 The s a i n f a i l a r e s a s s o c i a t e d 
v i t h an a c c i d e n t a r e s a u e a t l z e d and l i s t e d : 
(3) The a d v a n t a g e s and d i s a d v a n t a g e s of t v o 
t y p e s o f w a s t e package s t o r a g e r o o a s and t h e 
a e o u n t s o f r a d i o a c t i v i t y which would be 
r e l e a s e d a c c i d e n t a l l y f r o a t h e a a r e a l s o 
s u a a a r i z e d and l i s t e d ; and («) The 
i a p r o v e a e n t s d e s i r e d f o r a s t o r a g e f a c i l t y 
a r e proposed f r o a a r a d i o l o g i c a l s a f e t y 
a s p e c t . ( l a t h ) 

T R E O S E T I C I L S T I J O I E S ; S A F E T Y ; EVALMIIOW,- WASTES, 
L 1 » - L E V E L ; WASTE STOBAGE; WASTES, S O L I D ; 
ACCIDESTS; DlZl tD AaALTSIS; MDIOSICtlOE 
w i S I I T i n i ; BQDELS, IHtHEHiTICtL; FtCKAGIIG; 
l?»C»TS<:; CESIUS 137 
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n a a l e e , T . , and G. Dagan, Co lorado S t a t e 
U n i v e r s i t y , Fort C o l l i n : . , CO; T e l - l v i v 
U n i v a r s i t y , I s r a e l . 

H y d r a u l i c C o n d u c t i v i t y of S o i l s : U n i f i e d 
Approach t o the s t a t i s t i c a l B o d e l s . (2) 

s o i l S c i e n c e S o c i e t y o f A a e r i c a Journa l 
• 2 : 3 » 2 - 3 » 5 . (1*78) 

Kode l s f o r d e s c r i b i n g h y d r a u l i c c o n d u c t i v i t y 
of i i a s a t a r a t e d poroas a e d i a are d e r i v e d 
s y a t e s s t l c a l l y a s i n g s o e a cowaon s t a t i s t i c a l 
p r l a c i p l e s . D e r i v a t i o n o f t h e s e a o d e l s i s 
p r e s e n t e d in f u l l t h e o r e t i c a l d e t a i l v i t h the 
a a t h e a a t l e a l d a t a i l . F o r a g l a s d e r i v e d f r o a 
t h e s e a e t h o d s a r e c l a s s i f i e d i n t o threw 
c a t e ' j r l e s : (1) u n i v e r s a l f o r a u l a * 
independent o f the s o i l t y n e which r e s u l t 
f roa a t t r e a w l y s i a p l l f y l n i ) a s s u a p t i o n s ; (2) 
f o r a a l a s v i t h one d e g r e e of f r e a i l o e ; and (3) 
f o r a a l a s v i t h two d e g r e e s of f r a e d o a . 
E e p l r l c e l d e t e r a i n a t l o n o f p s r a i e t e r s w i l l be 
d o n e . (WDT) 

8i}0ATIOIS; FLUID HtCHinir.5: BTDaODmBICS: 

RODZLS, BATBEBATICAL; PBEDICTIOBS; T«E3BETICAL 
STUDIES: OaSATOTATID ZOIE; SOILS; atDSAULIC 
COJDHCTIWITT; STITISTICS 

<220> 
S e l s o n , J . L . . Baaford L a b o r a t o r i e s . . a e r a t i o n , 
S i c h l a n d , 8 1 . 

S e c e a t S t a d i e s a t Banford on S o i l and a i n e r a l 
S a n c t i o n s ia Waste D i s p o s a l . ( 1 | 

Ground 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 , B . J . 
Kaufaaa ( E d . ) , P r o c e e d i n g s o f a C o n f e r e n c e , 
B e r k e l e y , c a , August 2 5 - 2 7 , 1954 . 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 , CI , (pp . 7 0 - 1 2 1 . 1(8 
p p . ( 1 9 6 1 . J a l y ) 

E e s a l t s o f s t a d i e s oa t h e r e a c t i o n s between 
Baaford s o i l s and f i s s i o n prod a c t s a r e 
r e p o r t e d . The e z p e r i v e n t s were done in t h e 
l a b o r a t o r y and appropi i a t e f i e l d s t a d i e s were 
a l s o d o n e . T e s p e r a t a r e was t h e f i r s t 
v a r i a b l e s t a d i e d . Columns r a n g i n g f roa 18 
d e g r e e C t o 83 d e g r e e C were s e t up and i t 
was foaad t h a t a s t h e h y d r a t i o n of t h e 
c o e p l e a e a t a r y i on d e c r e a s e s , i n c r e a s e d 
t e a p e r a t a r e b e c o a e s b e n e f i c i a l t o 
r a d i o n u c l i d e o p t a k e . I n t h i s c a s e i t c o a l d 
b e p r e d i c t e d t h a t Cs i o n uptake would be 
a a z i a u a a t t h e l o w e r t e a p e c a t a r e s b e c a u s e i t 
i s t h e l e a s t h y d r a t e d o f t h e coaaon i o n s . 
Proa s t u d y i n g v ^ r i i S i '•> v a l u e s at - i i f :«r-f rt 
r ? = j * ; r a t a r e s i t was t-jt. :?l l , « : ... i ^ : : * c l y 
t o b e adsorbed i a q u a n t i t i e s 25 t i n e s g r e a t e r 
i f an r a t h e r than Ca i s p r e s e n t , When Bg i s 
i n c r e a s e d by 10 t i n e s S r s o r p t i o n i s 
d e c r e a s e d by 3 . 6 t i a e s . i t h i g h pB v a l u e s 
t h e r e i s n o d e c r e a s e of S r s o r p t i o n . Rowever, 
wher. Ba i s p r e s e n t t h e pR e f f e c t i s l e s s than 
i t i s whan fa i s p r e s e n t . The l e n g t h and 
d i a a e t e r o f t h e c o l a a n s used was i n v e s t i g a t e d 
t o s e e which i s wore i a p o r t a n t . 3y c o a p a r i n g 
b r e a k t h r o a g h c u r v e s i t was found t h a t l e n g t h 
was a c r e i a p o r t a n t . a nodal waste c r i b was 
l o c a t e d in u n i f o r a f i n e sand 9 . 3 f e e t above 
the water t a b l e . Break through at t h e 50% 
l e v e l of s r 85 was a c h i e v e d a t 6710 g a l l o n s 
and 5X breakthrough was a t 5170 g a l l o n s . The 
l a t t e r i s h i g h e r t h a n t e a t h e o r e t i c a l 
i n d i c a t i n g q u a l i t a t i v e a g r e e a e n t w i t h t h e 
c o l u n n l e n g t h d a t a . I t v a s noted i n a 
a i n e r a l r e a c t i o n s s t u d y t h a t c a l c i t e of 3 . 0 5 
t o 0 . 2 5 aa g r a i n s i z e reaoved 6 1 . 2 * 
s t r o a t i u a . High pH f a v o r s s u c h a r e a o v a l 
r a t e a s d o e s a l ov f low r a t e , » ! t h r a t e s of 
10 a l / s q c a / h r t h e d e c o n t a a i n a t i o n f a j t o r can 
ba a s high a s 10 ( » • < ) . The a i n e r a l 
c l i n o p t l l o l i t e was found t o be u s e f u l a t pH 
v a l u e s as low a s 1 . 0 and o n l y I t s e s 20* o f 
i t s c a p a c i t y froa pK 12 t o 1. (IDT) 

Temperature; 
v a t e r T a M e ; 

Sr 85 

D i s t r i b u t i o n C o e f f i c i e n t ; Depth t o 
pH; S r a i n S i z e D i s t r i b u t i o n 
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K e l s o n , F . f . , and a . k . Haney, c e ^ e r a l F l a c t r l c 
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<22t> COST. 
Company, aantord A t o n i c P r o d u c t s O p e r a t i o n . 
5 i c h l a n d . «A-

Analog S i m u l a t i o n of Hanford Ground water Flaw. 
131 

d e t e n t i o n and 3 i g c a t i o n o f aad ^ a c t i v e t o e s in 
S o i l s , P r o c e e d i n g s of an I n t e r n a t i o n a l 
Co l loqu ium. S a c l a y , P r a n c e , Octot-er Tfc-tfi, 1 9 6 2 , 
[pp. 1 3 1 - 7 3 8 ) - ( 1 9 6 3 ) 

The f i r s t p h a s e s o f deve lopment of an 
e l e c t r i c a n a l o g f o r ground water flow a t t h e 
Hanfoed P e s e r v a t i o n a t e p i e s e n t e d , 
U l t i m a t e l y t h i s a n a l o g w i l l be used t o answer 
q u e s t i o n s a b o u t how and where r a d i o n u c l i d e s 
• i g c a t e i n t h e s o i l . The a n a l o g method 
a l l o w s f o r s o l u t i o n of t h e f low problem u s i n g 
i r r e g u l a r b o u n d a r i e s and varying 
p e r m e a b i l i t i e s . P a r t i a l d i f f e c e n i a l 
e q u a t i o n s are used t o s o l v e t h e f l o « 
e g n a t i o n s and t o f i n d t h e e q u i v a l e n t e l e c t r i c 
network e q u a t i o n c o e f f i c e i i t t s . One of t h e 
problems in u s i n g t h i s Method i s a c c u r a t e 
knowledge of t h e p e r m e a b i l i t y in t h e a r e a o f 
s t u d y . To t h a t end measurements a r e t e i n y 
d e v e l o p e d and t e s t e d . Problems s t i l l e x i s t 
but a r e b e i n g r e s o l v e d , (10*1 
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BASTE DISPOSAL; BASTE HASAGES5BT; WASTES, 
TU?*?^"5T*7r- !MSL; BASTES, 1IQ1IP; KAST7S, 

<222> 
S i s f c i t a , H. , ?. T a y l o r , G . 7 . A l e x a n d e r , and f.?.. 
Larson* U n i v e r s i t y of C a l i f o r n i a , l a b o r a t o r y of 
Nuclear l e d i c i n e and R a d i a t i o n B i o l o g y , Los 
A n g e l e s , CA. 

I n f l u e n c e of S t a b l e Cesium and Potass ium or. *.ne 
R e a c t i o n s o f Cesium 137 and Potass ium 42 in 
S o i l s and Clay H i n e r a l s , ( l ) 

S o i l S c i e n c e 9 c ; 1 « 7 - 1 9 7 , ( i u « 2 , J u l y - D e c e s b e r ) 

E x p e r i m e n t ! were c o n t a c t e d t o s t u d y the 
i n f l u e n c e of s t a b l e Cs and ic on t h e r e a c t i o n s 
of t r a c e r q u a n t i t i e s of Cs I V and fc u2 in 
s o i l r . and c l a y m i n e r a l s , us ing an e q u i l i b r i u m 
b a t e s method. The c a t i o n exchange: r a p a c i t y 
a t v a r i o u s pH v a l u e s were l i s t e d Cor t h * 
c l a y s . Tracer g a a n t i t i e s of M t h : s 137 , - 1 
X 92 w*?re s t r o n g l y s o r h e d in s o i l s and c l a y 
m i n e r a l s , C e s l u t was more s t r o n g l y sorbed 
than K, S i n c e the i n i t i a l t c « c » q u a n t i t i e s 
o f c a r r i e r - f r e e Cs I V were very s t r o n j i y 
s o r t e d , t h e s e q u e n c e of the a d d i t i v e , of the 
t r a c e r r a d i o i s o t o p e in r e l a t i o n to the 
a d d i t i o n o f s t a b l e Cs and r de termined fh» 
l e v e l a t which e q u i l i b r i u m was a t t t i r . e d . The 
a b s o l u t e a moor*, of Cs and K s o r p t i o n depended 
Oft t h e kind of c l a y minera l and s o i l . C e s t u i 
s o r p t i o n r e l a t i v e t o F was g r e a t e r in C a - ; l a y 
than i n R - M - c l a y . The c o n c e n t r a t i o n of the 
s t a b l e Cs and K p r e s e n t was a l s o ar. important: 
f a c t o r , the n t h e t r a c e r CR 1*7 was d i I n t e l 
t o a n e g l i g i b l e f r a c t i o n of the t o t a l Cr, in 
s o l u t i o n , on ly a n e g l i g i b l e f r a c t i o n i f c» 
' 1 7 van s o r b e d . Tn eg i i imo lar m i x t u r e s of "s 
and k f t h e s o r p t i o n of Cs r e l a t i v e *o IC 
d e c r e a s e d am t h e I o n i c c o n c e n t r a t i o n 
i n c r e a s e d . As a c o r o l l a r y *-*» f h i s e f f e c t , 
under condit ion*- , of low t o n i c c o n c e n t r a t i o n , 
s t a b l e Ci was «ueh more * f f e r * l v * than it in 
r e l e a s i n g Cs 117 f r o * s o i l s . 'n h igh 
c o n c e n t r a t i o n , however . It m*y he in c r M i n 
s o i l s , a s e f f e c t i v e a s s t a b l e ".si. (Aurh> (»!>•> 

C a t i w . ~xch*r.g« C a p a c i t y ; z* 

Cs 12>; F az 

S???7rOS; SEJTOIITE: CAtrCHS; I0< STC!H*JE 
CAPJCITT; I E A C H : * ? : '-A3O3AT03T S*7>iE3; ? ? ; 
9ADio»7CLir? »:cB«rros. - S - T L J ; a * s r t ? : 5 ? * » S A : 

<223> 
O r c o t t , S - J . , I- 9&oc, 3. J f ie ia , * i ! ». J . 
K a a f i a n , U n i v e r s i t y of C a l i f o r n i a , d i v i s i o n *i 
C i v i l E n g i n e e r i n g arid r r n g a t i o n , B e r k e l e y , C A . 

rly-Jraolic and Zon-Sxchanje Pitenosern in t>.* 
I n d e r g r o u n i ^o««aen* af ? » i i o s t r o n t i a a . {3> 

Tt^-^ST" ( ? a r t TAJ ; S a n i t a r y Eagv-waring A s p e c t s 
Ot the A t o n i c ^nerjy T a i a s t r y , ? C 3 c * e d i a i s af \ 
Seminar , C i n c i n n a t i , OH, December •J- 1 3 , l 3 *^S, 
(pp. T i t - 2 U J lTro-"'51" r. Part l» l . (1<*5*. October} 

Theory and e x p e r i x « ^ t a l r « t s a l t s a r e cr»>sent«»i 
for f low of a two d e n s i t y l i q - j i i s y s t e m in ar. 
a q u i f e r ar.d t h e r e l a t e i i o n ercs*n^<». 
F a c t o r s c o n s i d e r e d t o inf lu-»ace the w i e i ? ? t 
o f r a d i o a c t i v e '-tastes a c e : l i f f ^ r e n r e in 
d e n s i t y be tween the i n T e c t e ? a n ' i i s o L a c * ! 
l i c a i d s caas ir .^ an i n t r u s i o n » e l : ^ : f i s s a r - ^ s ; 
s o l u t i o n "i v i t i e s ; and r * ? i o o s yi h n h 
p e r a * ^ « t i l i r y . A 1' • \ i l * i d i s c > * c s i j n i s 
; . - - i S J t - » - : - » w ^ » » ^ . - . ; - ; • . . . - ' _ . - = 1 , - - . - . 
r.atur** of i a a i n * r ;i->w t a c o a j z ^ com?I»:i 
s ? s t ^ a of intercon.-.ect«? 1 - r a p i l l i r i e s s.-d t i . -
d i^pers ior . o f a L i j i i l i r . t e r f ^ c e . rt i-z 
toond that t h e s'.-e^p^r Sr«?a'<thr >uih c ir ver» 
r e s u l t from a h o a o ^ n o u s t^lii ->t rel%-. l * ^ ; * 
r.igh p e r n e a b i i i t y . T b » » med i i *j>ild he »ac^ 
s a t i s f a c t o r y for a 1 lrxposa I f o r w i t i a n . 7h«-» 
model used i n t o * e x o e r i a e n t s i s ".h* 
fiele*5"r.aw model of Two- f l a i l Pl>w. T h i i 
mOflel w^s u s e d to d e t e r » » r e t h e m^Tnitais a n : 
r e l a t i v e s i 3 r . i l ie*r .ce of d e n s i t y t i l t i r . 7 \n\ 
t o e v a l u a t e t h e a p p i i c a c t l i t y of the 
Hele-Shaw v i s c o o s f l o * model t> *he 3 -1* . / jf 
g r o s s v e l o c i t y v a n a ' i ^ n c r e a t e ! by th*» 
e t i r . t e n c e o f A d i f f e r e n c e in d e - . s i r i e s 
between in ] e c t e , i and d i s p l a c e l l i j a i ^ s . 
S i n c e tKe p o s i * Ion ~>i the b o i n l a r y betv*jer. 
t h e two f l ' i i d s i s . - o n t i n i a i l y s . i i f t i o j -ri« 
f low p a t t e r n of *:„•; i n t # r ! a c i ^ l l i ^ ' i i l *\r. 
r e s o l v e d i n t o two independent •>• 1 0 - 5 , * 
" l o n g t t q U r . a l t r a n 5-1 a t « cy a ̂ > t *. o ?." *\*. \ 
" r e t a t i o n ^ l t i l t i n ; mot i-r*1'*. r^.^.-e r* J *<*r" 
presumed l i n e a r anl c j - i l d i** * td - '. '• y 
a l q e b r - i i c a l d i t i o r . for \ g e i e r ^ l -sold' n v . . 
The d e n s i t y t i lt ir.-? i s c« late-1 to ta* 
f ->r«ation p a r a i e t T ^ m l can ^ j ^ m M i * 
s i g n i f i c a n t l y f o th* i n . i ' i i t a ' e ti 
unc«»rgroa*d waste t r a v e l . Th.«> T h e a i s t ; y sf 
xor. exchar . i e i s cor . s ide r-*! in ^ e n e r * l 
t a e o r e t . c a l t * r » s . C o n s i i e r e l t^ h^ 
impor tant in c o n t r o l l i n g t a ' proper ty i r e : 
t h e d e g r e e -if ccimini** •, en of t h e me' . iaa , th** 
pr*s«r .ce of o t h e r c*f i ^ i w , and -»art i ; a l a r If 
hydrogen i ^ n . With a f a v o r a h l ^ e g a i l i b n n 
r e l a * t v e l y s t e e p brea'x * hrou-jh . : i r v e s c e s s i l t , 
A f t a t t e n l r . ; of \ break rhrojgh c u r v e \*i t> 
e i t h e r an ur . fa?or^Me *-qu 11 i b r i 11 c o n s t a n t ->z 
t o a f a i l u r e - t o a c h i e v e • i n t i i b c t i i m between 
t h e 1 ig ' i i • and *ol i ! p h a s e r , woiM *ias* 1 

i n e f f i c i * r . t a t i l i u t i o n oi r.Hm i»n**if:nan'io 
*"ompf»n»nt >f th»> %*.->: \i+ :%pacity i f < 
f o n a t i o o . T* n r . f u n d t hi* ion-ei-rr. \* ,*• 
may iocre^j** f̂ *' .-.?. o r a g * c a p a c i t / of ^ •<»! t -n 
by t e n f o l d . The s t o r a g e c a p a c i t y tt * 
format ion w i l l be d e t e r m i n e * b» rha 
btwaht hroujh of the Mrtt« \* t he maximal 
^ e r m t s s i M " concert • z \ * i en. »hen t h e 
cadwaatps ^aft a fl«i»c»ivw a f f i n i t y foe t>." 
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<223> COIT. 
exchange aadlaa the concentration front nay 
be sharp aad a eore coaplete a t i l i z a t i o a of 
exchange capacity aada p o n i b l e . then th« 
cadiocaataaiaaat i s aat s e l e c t i v e l y sorted 
tka radvast* v i l l trave l fartfcac ia to 
foraat ioa . fSDV| 

Cood peasant at ioa of tkaocat ical f i e ld acckaaic 
and ioa-exchaage considerations i s g i v e s . 

BlthlTBtOBCB DISTSIBBTIOI; C1PILUIT STtBCTBlE; 
n m t l U R ; DlrPOSIOB; DISPttSIfITT: 
DISTBIBOTIOB: •YMODTBIBTCS; IlrTLTIkTIOP; I0« 
ElCUfCt; IkBOMTOM rrOBIES; SaXIBBB 
P E N I S S I B L E c o c c c t n t T i o i ; BCDEIS; P U B I C T I O I S ; 
a a o t - r i a n i m t a c T i o B S ; s o n s ; Tacotrnck i 
STUDIES; * I S T E DISPOSIL; B I S K S , IIQOID 

<22a> 
Parsons, P. J . , ntoeic Energy at Caaada U n i t e d , 
ckalk l i v e r , Ontario, caaada. 

Bigratloa fees a Disposal of tadiosct iva Liquid 
i a Saads. (1) 

Bealtk Physics 9:333-302. (19C3) 

k algration stsdy sas doaa oa radioactive 
wastes that eere disposad of ia a p i t at tka 
ckalk l i v e r Project . Tka p i t i s ia a lo« 
lying araa aitk aaay lakas aad svaeps. Sand 
»BI* t i l l covet badrock terraces aad tka s o i l s 
ara sortad i a t o bands oriaatad along tka 
terrace witk tka coarser aatarlal lying over 
tka innar regions and tka finer aatarlal 
dapositad soar tka oatac l i a i t s of tkc 
tarraea. Ia soaa placas tka saad i s SO f t 
tkick. Tka s a i l kas a l o t peraeabil i ty of 2 
ce ft /so, ft/day aad tke aaad ka* a cation 
exchange capacity of 1 aat/100 ag. Tka t o t a l 
a c t i v i t y froa a l l aasta eolation «as 
ast iaatad to ba 1000 t o 1*00 Ci of eixed 
f i s s i o n prod acta, akick contains TOO to 1000 
Ci of sr 90 and 200 to 300 Ci of Cs 137. To 
traca tka s igra t loa of tka radioaaclidas ia 
s o i l and groandrater, s t a s i a s vara takan in 
an arc approxieatlag a f lot Una of aatar 
t i tk transverse Unas t o dtteralaa tka cross 
saet ioa of tka aiorat ioa . Stroat ias 90 rms 
feasd t o vsry fraa xero naar tka p i t to 2.5» 
C i / t t at 325 f t froa tke ( i t and i t 
d is 'a i shed t o naar «ero again at 450 f t froa 
tt>a p i t . Casino 13? retained in tke sand 
neaeatk tka p i t akare tke concentration aas 
0.05 eCi/g and dinlnisked aitk daptk to 1.0 
aCl/q. I t tka vater tab le tke contaainatlon 
dropped another 2 orders ef otgnito^e. 
Saepllag a l s o sko*«d tkat la 104 noted aaay 
froo tka pi t rapidly aitk tka groundwater. 
It i s postalatad tks t tke i s l o t noted c lo se 
to tke sarface of tke satar table taking a 
•ore d i rec t rente across tke terrace tkan tke 
Sr *0 . le thealea entered tke sartace aater 
after a 3-yr aadergroaad nitrat ion. 
Stroat ias aigratad HO f t after tke f i r s t 
year and in tka f i v e ssbsegeent years only 
160 f t . i t t k i i r a t i tke aaxlaaa anticipated 
concentration of Sr i" aataring tka sttaaa i s 
i . i i 10(1-7) s c i / s l . wkUe tke area i s far 
froa tke ideal disposal araa e i t h the akallo* 
rater table and lo» cation capacity, i t i s 
noteworthy tkat 1000 Ci kat aigratad only 600 
yardt. (»0») 
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•iSTE OIStOSIL; PISTES, II0IIB; fsSIES, 
MDHMCTIPE; rBBSBVlTn ST ST ESS 
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P h i l l i p s , S . J . , Bat ta l ia -Pac i f i c lortkvest 
Laboratories, Bicklaad, Ik . 

Boaitorlag aad Pkysical Cbaracterizatioa o f 
Basatarated Zone Transport. (2) 

BBBL-2377-2: Baclsar Baste laaageeeet Oaerterly 
Progress laport , kpril tkroagk Jane, 1977, * . | . 
P i a t t (Coap.), fpp. 11.1 - 1 1 . 3 | , SI pp. 
IBBBL-2377-J» . 119T7, Bovea ban 

The project reported on i s charged aitk 
developing aoaitoriag iastraaastat ioa sys t eas 
and barial s ed ia - sas te cbaracterixation 
aetkoda to evalaate l o t - l e v e l radvaste 
a igxat los froa bar ia l s i t e s . Evslsation of 
several s p e c i f i c traasdecer and nonltoring 
sys t eas capable of acceasiag f la id and vapor 
pkase aater and radaaste transport throegk 
barial aadia i s one task. Tka systea i s t s 
be esr.d la an arid rejioa aadar tka 
Skl.»arface in part ia l ly satarated c o a l i t i o n s . 
Tvo sys teas balng evalaated ara: a keat 
d i s s ipat ion caraaic block aad a tkereocoeple 
psyckroaeter. rartkar stadias on s o i l 
ckaaistry aad s o i l physics ara being dona. 
Baae l i n e s kava been deteraiaed for f l a i d 
r o t e n t i t i t y , coadect iv i ty , pi aoiatare 
percentage, sa terat ioe paste ckeaical 
c o a p o s l t i o s , cation exchange capacity, 
organic carbon content , ca lc iaa carbonate 
content , par t i c l e s i x e d i s t r ibs t i on , and 
s e l e c t i v i t y constants . In eapir ica l 
s e l e c t i v i t y constant aitk a correction tarn 
s a s derived. Tests aaiag synthetic 
groundwaters vera done to evaleate tke 
d l s t r i b s t i o a c o e f f l c i e a t s . Stadias kave «1»"> 
bean started to so lve one-space flaid f lax 
and diaparsivi ty in one-to-oae aodals s s iag 
transport in i sotropic hoaogeneosa a a t e r i a l s . 
f i e l d aoaitoriag ayateaa are being placed in 
an ares nbxt to a retired barial f a c i l i t y . 
Iastraaents t o aaasara evapotraaspiratios aad 
teaperatare flnx nre expactad to aid i n 
qaantifying energy and aass balance of 
shal loa land easts barial s i t a e . (»0f| 

CJtTXOB EXCIalOE Ck»nCITT; COBTkllllBIT; 
C0IT»8II»TI0I; DISPOSH SITE; BOOkTIOfS; flELO 
STTO1IS; MOP ID BaTtl; CHCT0B CtlBOtlTt; 
ISOTOPES; IHOPITOIT STODItS; BOSITOtZSS; 
•DDKS; PkKICLt SIZE; PaDXDIOCLIDB «IS«»TI0»; 
XOC«-n0I0 TITE11CTI0PS; SCILS; TlfBCRtS; 
<nrs»TO»»TEi, zo»»; PISTE n i • •a tar i r ; P ISTES, 
LOP-LETEL 
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P h i l l i p s , S.J. (Project Bannger), 
( a t t e l l e - P a e i f l c (ortkvast Laboraiorlef, 
( i ck land, f t . 

Sr 90s la 106: Cs 137 
Monitoring and Physical Characterization of 
Onsatarated tone Transport. (3) 
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<22*> COST. 
PwX-2377-3: k c l t t t l a s t * Ra as. ease at Qeerterly 
Pcoaress l i ^ t t , , Jely tkroegk septoaber 1977. 
1 .1 . H a l t . (pp. U 1 - t 1 . i | . 1HH, Pebxaaryl 

Tk« o b j e c t i v e o f t k l s project l a t o develop 
eoa l toc iee lastroeeatatiOB sys teas aa< boxial 
eedla-vaste ckaractecixat ioa aetkods to 
evaluate t e e • i e r e t i o a of c o a t e s i a e e t s froa 
disposal a t taa for l o e - l e v e l s o l i d vast* . 
Tka project kas bees sabdivlted l a t o 3 task*: 
Laboratory kaa lys i e . Physical Bodeliag, aad 
Plaid) l o a i t o t i a a asd Data Evalsat ioa. 
s t a d i a s i e c l a d e , aaoaa others , I - rey 
d l f f r a c t l o s analyses of 2 aanaric laafocd 
sed i sea t* aad axaalauatioa of l a , t, Ca, an* 
Rq ion excaaaoe reactloa* i a tka m i l . Data 
kaa beee obtaiaed t o evaleate tka t o t a l 
d i f f s s i v i t y a a* ceatr ibet ieas of vapor- a ad 
l iaaia-pkaso c o a s t i t o a a t s . Pkysicel eodels 
of coataaiaaat tcaaspoct keve boaa 
coestracted, aad aavicoaaoatal aad 
sabterraeeea paraaetere o f aasta baria l a i taa 
( l a c l s d i s ? pocoas aodia f l e a , tkaraal Inert ia 
aad f lax , aad evapotranspiratioat aco boiaa 
aaaltoced l a a i t a . a draft docaaaat 
deecrlbiaa t k e o r e t l c a l , aaaacieal a a a l y s i s , 
laboratory aaalyats , aad ia « i ta aoel tor iaa 
kas baaa a r i t t o a sad i n i t i a l l y revieved. 

H A U L , SRILU»; CITIOIS; CUTS; aeit ttcnwet-. 
K J O I H I T I ; H U D STODIK; LktOtkTOkT S T J l i e S ; 
BODELS; ROIITOIIBC; SOILS; SHOUTED ZOIE; "aSTE 
DISCOS!!,; t k S T M , KM-ICVEL; SISTES, SOLID; 
RaSTES, t lOrOlCTITE: R N M i a S ; EOtUTXOIS; M I 
EXCMRCE; SEDIBERTS; TBEOPETXCU STUDIES; RETIERS 

<227> 
Predic, 6 . I . , aad ».». gaadall , o . s . Geological 
Servey, klbaay, IT. 

Sroead-aater Rydrology aad Sebevrface aiaratioa 
of Radioisotope* a t a Loe-Leeel Sol id 
tadioactlve-Baate Disposal S i ta , Beet Vallvy, 
•a* Tack. (2| 

CORf-770512; Raaageeent of l o v - l e v e l l ad ioac t i fa 
l a s t s , H.V. Cattar, I .k . Roakissl, aad B. (aka 
( Ida . ) , Proceedings of s SyapoaieB, i t l a e t e , 
51 , Ray 23-27, 1977. poraaaon Press, ««« york, 
•T, Ch. » , (pp. 853-882), 12 W pp. 
<COB»-770512|.(1979| 

Barial tranches foe disposal of so l id 
radioact ive aasta at • •a t Valley, BT, aco 
aicaaatad ia t i l l that ha a very lo* kydcaallc 
conductivity (about 5 X 10(t-a) c e / s e c ) . 
m e t e r s * aad root tabaa aitk c k e e i e a l l y 
oxldixed and/or tedacea a o i l ia tka i t a a l l a 
aitaad 3 to » .5 a belov aataral land aacfaea. 
Pcaltaiaacy s i e e l a t l o a e of pressure kead* 
• i tk a d i g i t a l aodel suggest tkat kydraelic 
condect lvity i a • • order of eegeitede greater 
ia tba fractarad t i l l near laad ear face tka it 
at greatex daptfc. Rjydraellc gradiesta aco 
pcedoainaatly dovn»ard, aaaa baaaatb aaa l l 
v a l l e y s , fka a peat pact of a body of 
•aderlying laces tr tne a i l t ia ensatsrated; ia 
tee loaar , aataratad part , alo» lataral f lo» 
aay occac. I t ia aatlaatad tkat otac aOO 
yaaca aoald ba xaqaicad fox aatat aoaiaf 
doaarard aad l a t a r t l l y froa tka troaeka* to 
caaek ta t toca l lk Crook, taa aaaraat atcaaa. 
la tka aider traackaa, aatar bagan to balld 
ap l a 1*71, oaorflooad brief ly in 1 V S , aad 
aaa paapad oat la 1*7S-7(. fatar lara la toaa 
abxaptly daxiig aa]or rt iaatoiaa la a l j -1*14 , 
indleat laa rapid i a f l l t r a t l o a tkcoaab crack* 
la tka eoaar a a t a t l a l . fka *** traneka* ka«a 
aaifttaiaed l a v , attbla aator l a r a l a , parkapa 

s <22«> 

bocaaso of tk ic toy , "»ora coapact covoc and 
l o s s aasta sott'la^aot: crossar* kaada boar 
tkosa traackaa a, a,'lo». l o c a l l y appcoaeklaf 
xaro, patkipo Stctasa of a l i a k t l > f l l t r a t l o a 
aad l i o i t o d XirAaarfaca stoca«a. tao 
kaadcod f t * t r cocas f c o s tka 1475 t o s t 
d r i l l i a a , aoatly fcos kolas a i t k i a S a of 
aoaiaal traack boaadaxias. wmn aaalrxad foe 
t 3 . l a aaarly a l l ko las , paak t r l t i a s 
coacaatcatioaa ( a a u r a l l y 19(E-5) to 10IE-3I 
aCi/al aero foaad a i t k i a 3 a of laad sarfaca 
aad aco attribatod t o aarfaoa coataa laat ioa . 
Coacaatcatioas docliaad rapidly a i tk daptk 
• i t k i a tka fractaxad t i l l ; sacoadaxy poafcs 
foaad at aboat » • l a tkxo* kolas ara 
attc ibated to l a t a c a l aiacatioa froa 
traackas. Trit iaa coacaatcatioaa aoca 
aaaacally lasa tkaa 10(E-«I aCi/al i a tka 
aaaltarad t i l l baloo tka oaidixod fractaroa. 
otkoc radioisotopas sore detected oaly aeax 
laad sec face . s tap les fcos tke a a l l a of 
ska l loe fxactacas ceaealed ao accaaa l i t ioa of 
radioisotopes , experieaee sad data aaa i lab la 
tktoaok 1976 laaoastxata tkat aadec tke 
coadi t loes e x l s t i a f a t l a s t f a l l a y , 
cadloisotopas ace fax l eas l ike ly t o caack 
tke oaviLoaaeBt by sabs erf ace seepage than by 
satacatloa asd oaecfloa ot tke t t e a c k t s , 
•kick caa occac akea tkece i s sabs taa t ia l 
teceerge tkcooak cracks i a tke eo*ec . 
(satkl ( irs i 

Bydcaalic Coadactirity; Ti ta l loa Coaceatcatloa 

» 3 

n S I C R S ; BOt l l l , SlklLOS; OlSPOSit SITE; Til l . ; 
ttDtkOUC C0IC3CTKITT; PaaCTDIfS; BOOTS; 
aTMlOXXC BE1D; ITDtlOLIC OlaDIEIT; SILTS; 
SEDIBEITS; BTDMOIIC PIOS; SEEPICI; CORES; 
TEITXOR; S01NCC CORTkRinnOI; RiDIOIVCLIOES; 
tiDioaociioe stctsTioa; creiriofS; EIELD STOMES 

<226> 
Pactyaaa, a . c , loa l laaea S c i e a t i f l c 
laboratory, Lo* l l a s o s , *S. 

stora taaoff asd Transport of lad ioaac l ides ia 
OP caayoa, Loa klaaoa coaaty, **» Raxiso. !2I 

U-S7a» ; a pp. (197a, October) 

Efflaeats froa tka aaata tceataeat plaat a t 
lo* i l saoe s c i e n t i f i c laboratory's Teebaical 
kcaa 21 are releaaad iato DP Caayoa. Tie 
cadioaecl ides reeaiaiaa ia tke e f f l a e a t s aca 
boaad t o stceaa-ekaanel sediaeat* abick ace 
la ter carritd oat of tka caayoa by s tore 
raaoff. 1 stady »ss aada to deteraiae tke 
caaoff a o l j s a , tka saapeaded-sadiaeat load, 
aad tke aaoant of radioact iv i ty carried oat 
of DP Caayoa by s tore caaoff. Taciao tke 
saaaer of 19»7, prac ip l tat ioe casalted ia 23 
raaoff events tkat carried approxiaately 
»»,000 i f of saapeadad aadiaeats oat it tke 
canyon ia approxiaately 36,(99 e a a of aater. 
l e s s tkaa 7* aCi of aroas alpka e a l t t a c and 
approiiaafely *0,100 sCi of eross beta »er* 
cairieA oat of tka caayea in ao la t ion . Tke 
saapeadad sedlaaata carried oat approxiaately 
70 a d of 9coae alpka e a l t t e r e and 
appioxieately 11,300 aCi of frees beta 
e a i t t e r e . I.boat 31,000 aCi of Sr 90 l a f t tka 
caayoa in ao lat ioo , aa did traefca of Pa 23( , 
Pa 239, aad la 2(1 , (letk> 

Sr 90; fa 23(; pa 2)9; »a 2*1 

ROforp; t u r r s , tiooro,- ttsftf , t o t - u r n ; 
unoaoctiot RX«U«OI-, trnoniTS; titTt 
TREITRIirr; SfDXItRTf; STItMS; iLPfl PtRTICLIS; 
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<22e> c o i r . 
• m u m a i s ; n r i r m n o t , aTTEOtoLocicti; 
S T I O I T T H • • : HOTGSIBI 239; PLno i i ra 23 i ; 
i n t x c n i 2*i; i o » s : t a c t s ; n t n c i e S H E - . 
OMITX: SILTS; SUES; CMfBS; CUTS: 
souiBiLiTT: FTBLD STVSIES 

<22»> 
pertyaea, 1 .0 . J . I . eackkol^, asd I . E . 
aakoasoa, Los l l aaos S c i e a t i f l c laboratory, Los 
l laaoa, I I . 

Cheelcal Oaalitr of Eff laaats asd t h e i r 
latleoaca oa la t er Qaality i a a s b a l l o s koai fer . 

m 
M-6S9»-pf; alaaaalcal aid Saeiroaaeatal 
tesearck Proeraa foe the LkSl Health M e i s i o s , 
jmary-Btcaaber 1970, (pp. M-911. (1977, Jely) 

I a d e s t r i s l I l e a l * e f f l e e a t s vara Hack, rood 
to a craok i f t a r t r e a t s e s t for reaoaal of 
•oat of tba radioactive c o a s t i t s e a t s . The 
atroaa aatar aad aator l a a shal lot aea i f er 
fad by the straaa a*re s t a l l e d froo 19<3 to 
197s to Jetareiae ehaaaas i a •a tec e a a l i t y . 
I t aaa feea* that tke ralaaaa of a f f l a a a t a 
la to tka straaa kas dearaded tka a a a l l t y of 
•atar ia tka i f a l t a r , ft direct ra la t ioaah ip 
bataaaa r e l a t i v e n o n M of m r i o e s ioaa ia 
tka af f laaata , sack aa ca lc laa , sasBes i sa , 
sodiea ck loc ide , t i t r a t e s , aaa d isso lved 
s o l i d s , tad tka iacreaees i a oecarraaca of 
rack of tkosa iaaa ia tka aeaifer aatar 
a r i s t a . Oaly a d l l e t l o e factor froa stora 
raaoff a l tars coaceatrat ioas . fo b a i l ! ap of 
ckaaicals ia Oceanian i a t t c a t i a a tkat rapid 
teraover of aatar ia * tor aaa H a l t s t o t a l 
c l i n i c a l coacaatrat ioas . (CU) 

Indirectly r e l a t e ! to akalloa land b a r i a l . 
(DVCftB) 

pi 

I l l t t J , LIQIID; i Q 9 i m S ; OIODID fkTE*; 
COITllIMITS; ErrLOEVTS, CIEHCll; pB; 5TIE18S; 
la iorf ; u s T t s , i t o o s m i i ; n m STOBIES 

<230> 
tertyaan, I . D . , 1. Sarde, aad I . patara, l o s 
llaaoa s c i a a t l f i c laboratory, Los l l a a o a , I I . 

loaaaast of rlalda aad P l s t o i l i B froa Skafts a t 
l o s I laaos , f a s l a i l e a . (2) 

H-13TB-IJ; a pp. (1971, Jaaa) 

Tka aovaaaat of f l a i l s sad p« froa un, 
Pletoalee Processus r s c i l l t y s t a t e s disposad 
la skaf ts dr i l lad la to rkyal i ta t a f f vara 
stadiad l a t er aer ia l aid t s s t c o i d i t l o i s . 
Darlao. aorsal vsaratioas af the m a t s 
t raa t sa i t p i n t a t USL, a P e ( 0 l | l s ladee i s 
s lMd altk cataat aad disposed as a pasta 
la to skaf tc . fader these coadi t ioas tkara 
•as ao ladicat loa of aoroaaat of f i e l d s i a t o 
tka ta f f ; koverer, tkara sea aoaa s o f s s e a t of 
pasta la to opea j o i s t s that iatarsactad tfca 
skaf t s . I s a spse la l t o s t , 2.9 X 10(1*3) L 
of Pa (Oil 3 aledae (pa eoataat 1.1 Z 10(S-«) 
Cli altkoat caaoit ass pat la to aa 
e i p e r i i e a t a l sksf t la too batekss; L S I 
10(t>l> l s o n disposed oa larck 29, 19*1, 
a i l 1,» x 10 ( t » ) L oa say 13, 19M. Coras 
•ere recovered froa 3 •axmr.adlif t o s t kolas 
•boat 9 soetbs after the atady keaaa t o 

Pa •oaasaat froa tka aladaa. Tka 
coras skasad Pa 239 30 ca froa tka shaft a t 
a .6 -5 .5 a daptk; pa 239 aa* detectable oat to 
«0 ca at S-S.S a. Tkia dlftaraaca i s laa to 
tka laxea e se sa t of r« 239 la tka s lataa 
( 9 0 1 | , rather tkaa t o l i f faraacaa i a 
e loxat iea behavior. P l a i d s i a tka sladee 
carrlod traco aaosat* (1 .1 X 19(E-t) Ci) of 
Pa froa tko shaf t , bat aa investory iaUeatad 
•era tkaa "!t raaaiaad abaorbad or attached 
t o tba slaaaa i a tka s h a f t . Tka aajar 
aackaalsa for pa transport froa tka s lsdoe 
aaa f l a i l soaaaaat i a t o tka ta f f . f a s t kolas 
d r i l l a d adjacaat t o a csaoat-pasta f i l l a d 
shaft i sd i ca to* ao l o s s of f l o i d s i a t o tha 
t a f f froa hydratioa of tka ceeaat-peste 
a i r t e r e . Thas, aaaaaaat or traasporc of 
coataaiaaata i a aary aa U t a l y Decease of tka 
lack o f f l o i d a . (US) 

Pa 23t ; Pa 239 

TlfTS; IfTOLITES; ICBCOgTS BOCKS; S U K f S ; 
cmrB; ctotms; suns; otsiosu- srrt; 
STOUCE, CEOL0CIC; BOtEHOLES; CAMS; J0RTS; 
piBTomm 239; n m n n 230; i iDXoncr. ist 
naaaxxoa: P i n s STSOIES; WSTE Disposal* I I S T E 
UllCEIrST 

<231> 
taacon, 0 . , CE», caatar d't tadas saclaairaa da 
Cadaracko, Franco. 

Backaaisss of l a l i o a c t i a a OaataalaatloB la 
Coasolidatad Iaparsaabla locks or locks of Tory 
Le> Parsaabi l l ty . (2) 

STI/P9B/1S6; Disposal af ladioact ira l a s t a s i a t o 
tka Croasd, Procaadiaos of a Syaposiaa, f iaaas , 
ftastria. Bay 29 - jaaa 2 , T » 7 . Xatarsatioaal 
fttoaic laorgy laaacy, l i a a a a , kaatrla, (pp. 
179-199), a(C pp. (STI/Pn/1$<) • (19*7, Jaaa) 

Tha aeoekaaical s tadiaa of ra l ioac t iva 
caataaiaat ioa carrlad oat s o far kaaa bass 
aala ly eoacaraad a i tk graaalar rocks (clay 
aad s o i l ) i a n i c k , aaiaa t o tka i a f i l t r a t i o a 
of aatar, tha radio isotopss ara r a t a l s * ! by 
aicroaraiaa or s i c r o c r y s t a l s of c l a y , l a t a 
c i r c s l a t i o a of radioact l fa a f f l a e a t s caa a l a s 
a f fact coasolidatad rocks aklck ara 
laparaasbla or of *ary loa psraeabl l i ty . rka 
rotaatioa pkeBaaaaa are tkaa d l f f a r s s t , s i s c a 
tfcay occar aalaly oa tka sarfaca. l a ordar 
t o dotaralBO tka capacity of a body t o ra ta l s 
a alTBB radioisotopa, as* i s sate of tka 
d l s t r i b s t i o a c o a f f i c i o a t or Ed. This »«lao, 
•kick i s ckaractarl*t<c of fraaalar rock for 
a 9 l f sa radioiaotopo, i s so t charac ter i s t i c 
of a ceassl idatod rock, fo aara, kossTar, 
doaisad a l a s arpraaaiaa tka aar lat ioa of 
t h i s U aaasarad s s a f •act io* of tha 
tklckaosa o f paaatratioa (o) of tka l i « i d 
aad of tka dlseas loa off tka rock, akick • • • 
sxpariBSBtslly t a r i f l o d by saaaarl ia tka Xd 
as a f s s e t i o a of tka l l a a a t a r s of tka trains 
i a tko rock, s i a l l s r l y i t kaa feoaa foaad 
that t h i s aaaaarad Kl lacroaaas l l i a a r l y a i tk 
tka • p a e i f i e sarfaca o f tko rook. Tkas, tka 
Ed l o o s l o t roprosaat a pkyslo-ckealcal 
ckarae tor l s t i c rkaa appliod to roots of rsry 
l o a p s c s M b l l i t y , s iaeo i t i s I s s o i l a a t i p o i 
( t a l i s i t s s a l tba s p e c i f i c sarfaca. 
• o c o r d l i f l y , at a l taraa t l ra coacopt has boos 
tef laed for aptaka by rosks of t h i s s a t t r o , 
i . e . the airfaco a i s t r l b a t l o a c o o f f i e i s i t , or 
XI (S). Xfperiaace bas shoOB that t h i s f a l s e 
o f M(S) aas eoastsat aa l ebaractac l s t i c o f a 
rock asd • radioisotope for • s p e c i f i c 
coatact t i l e . The sat her describee the 
•etkods e s e l te a s o e r t a i i the r e t e i t i o i 



t m i o n n m n u n o R 
<«»> 

<2S1> COCT. 
s t a b i l i t y of tke r a l i o i s o t o p * on tike tack and 
the k i n e t i c stedy o f i t s e i f f s s lom. (Beth) 

troceaeres; tec ehole rock distxUwtiom 
c o e f f i c i e n t s ara o e t l l a e d . ( H / j e ) 

B i s t r i h s t i o a c o e f f i c i e n t 

C» 1J7; S t *B 

iKotmoa; MstBiaann joemcirrr; locrs: 
cnccn imr; curs; w n s , IIBTOICTXVZ; 
mmtl l tLITT; STBIOIOCT; CEOIOCT; BtDIOBKUBt 
BIOMTIOB: TBEOlRICU STfDIB 

<232> 
t h o l e s , a . * . , Geeerel E l e c t r i c Coeposy, Baaford 
ktonic rrodecta Operation, Bicklaad, « t . 

l a s t * Characteris t ics G o w n i n g Pixatlae. in 
s e l l s . p i 

TIb-7550; Fixation of Bodioactivlty 1 B Stable, 
Solid S e l l a , proceedings e f a Conf erase* , 
Bal t laeca , IB, Jean 19-21, 1957, B.S. kteaic 
energy Coaai<ulos, Oat Bide*, T». (pp. 1-3) , 102 
pp. r»t»--F550). (1»58, torch) 

Beseerch condacted oa the f ixat ion of 
radioisotopes oa s o i l s a t Raaford i s detailed 
i a t k i s report, l a s t e s s t a l l e d ( a l l i s t o tke 
categor ies 9ea*ral ly clasaad as low- leve l aad 
i a t e r e e d i e t e - l e f e l aaate eo la t ions . Tke 
e q e i l i b r i e e aptake en s o i l s of aost of tke 
i s o t o p e s stndied eas foaad to be grea t ly 
infinanced by tke p» ef tke s y s t e s . Tke 
adsorptloa o f c e s i s a , s t r e a t i s a , y t t r i e s , aad 
cer laa froa d i s t i l l e d •ater s o l a t i o a a i s sack 
greater afcaa tke e g e i l i b r i o a system i s 
a l k a l i e s tfcan aken i t i s ia tke ac id range. 
Reeford vnste fo lnt lons destined f o r groand 
discharge are aeetral ixad t o a pB of » to 11. 
Tke adsorption »>y s o i l of ra tkea ias , 
p la toa l sa , aad s i rcon i s s i s leas s e n s i t i v e to 
pB cknagea over a aide range, nltfcssik belse 
a pS of 2, e g e l l i h r l s n ^xchasge of '.fcese loss 
oa s o i l also sadergoes a aarked decreaae. 
Tke a g e i l l b r l e e exchange, ti, ( a l so kaosn as 
the d i s t r iba t ioa coeff ic ient* of a t tent ion ia 
d i s t i l l e d rater for c a l c i a s oa t o i l ia a at 
pR 5.0 increasing t o 130 i t p l • ! . Ces i s -
skoes a soseekat l e s s earned e f t v s t havlaq a 
Kd valee of 90 at p i 5.0 aid a Hi va l se of 
2*0 at pi 11. tke i e f l s enee of pE oa tke 
eqel l lbriee-excbnngc e o n s u a t s of y t t r i e * mi 
cer laa I s sore coaplez, i f tk Id vnla<*s 
reaching a aaxleea greater tkaa 1000 beteean 
p3 0 t o i aad a saeoad sexiesa a t pB 12. 
Tkese Kd valeee are a l l goatee for a cation 
concentration of 10 ft-*) a, The in f laeeca of 
p« on tke e g e l l i b r l s e exchange of otkar 
polyeoleat l o s s seek as plntoalea, rathenWs, 
aad xircoalaa i s coapltested by otker 
react ions ssck as cheeses in os ids t ion s t a t e 
aad polyser foraation. Tkess Ions display a 
aai iaea aga l l lbr l so etchange ia s o i l * froa 
d i s t i l l e d aster s o l e t i o a s betaeea pR * aad pR 
( and a second eeileaa abore pa 12. for 
s y s t e e e la ehick tke t o t a l asoaat o f cat ions 
i s the eolation toes aot exceed 0 ,1 pereeat 
of tke to ta l exchange capacity of tke s o i l , 
so inflaence of cation concentration on tke 
e g a l l l b r i e n ezennnge i s observed, bet at 
Talees decceaae (ken tke total ca t ion 
concentration l a tke eolat ion exceeds the 
H a l t , Per tke cations s t a l l e d , increases la 
tke t o t s l concentration o f d isso lved s a l t s 
decrease tke e g e l l i b r i s a exchange coastaata 
a l t * s o i l * . Tk* presence of otker specie* of 
cat ions bas no appreciable e f f e c t oa Hi 

vaj.ee*> ootaiaod for a c a t i o s i f tke t o t a l 
aaoeat ef a l l c a t i o n s peasant i s l e s s tkan 
0.1*. o f tke s o i l aa tera t ioe capac i ty , the 
preeaac* of a laaiaaa coapoasds s i e a i f i c a a t l y 
e f f e c t s tbe egmil ibrlan exchange e f carta i a 
I so topes , sack as s t r o n t l s n . Bate Indicates 
t b e occerreace of a* l a t e r e c t i oa betveee 
a lee laaa and tbe s t r e e t u a l e a , rather tkaa 
aay reaction of a laaiaaa e l t h ion-exchange 
s i t e s . Pkespkate e s s baas foaad to increase 
tke Id valaes for s txoat iaa dae to a s h i f t ia 
exchange react ion e g s i l i b r i a e a s a r e s a l t of 
a phosphate react ion witk adsorbed s troat iaa 
that e i tker tends t o h iad ic i t s reptaceseat 
by otker l o s s or permit a the adsorptioa of 
addit ional s t r o a t i a a . part 

pR; Distr lbat ioa Coeff ic ient 

Ca; t ; Sr; Be; Pa; t r ; 3r 

PS; SILTS; ILOeTBVI; knTOBS; CltlOSS; IOB 
Bicaipex: DisTtlBono* cotrftcrtBT: nrarros: 
SOUS; CBEBXCkl PBOPEBTIKS: XIKOBTBB; BkSTBS, 
•kKoactivi; BISTCS, loa-Ltrn.: Bastis, 
nrrE»»rDl»Tr-it»»X; fission PMOBCTS; tuoottot t 
RtDlR; BIDICBVCLtOt BIOBtTIOB 

<233> 
Bkodos, 0 . x . , Seaeral e l e c t r i c coapaay, Banford 
t t o s i c Prodects Operation, l l c h U a d , »»-

The e f f e c t of pB oa eke Optake of asd ieec t ine 
Isotopes froa SolatioB by a s o i l . (1) 

Soil Science soc ie ty of »nerica, Proceedlaos 
21;3»S-3*2.(1957) 

Experiments t o def ine tke e f f e c t of pB oa the 
mptake of several i spor taat radioaacl ides by 
s o i l s >ere perforaed and the r e s s l t s 
reported, ca l cereoes s e b e o i l s fosad at tke 
Banford innervation s e r a reacted with 
notations contBialsa l e s s tksa f x 10.S-9) 
a o l e s per l i t e r ef s e l e c t e d radionjc l ldes . 
Par t i c l e s i z e d i s t r i b u t i o n reported as 
percest by m i g h t w*s a s f e l l o e s : i f greater 
tbaa 2 aa d i s a s t e r , f t 2-0 .2 a s , 10« 
0 .22-0 .02 s s , 61 0 .02-0 .002 , aad 2< l eas thaa 
0.002 an. Tke e f f e c t of high eoaeeatrar.ions 
of coapetisg ions eas a l s o i aaes t iga ted . 
Oistribation eoe f f i c l ea ta for Ca, S r , Pa, Bs, 
T, I t . IB. and Ce are reported over tke 
en t i re pB range. The adsorption (Kd greater 
thaa 200) of C* sas shorn sot to be 
appreciably af fected by ehaage ia pB beteeet 
a aad 10. The optimal pi for s t r o s t i s e 
sptake res observed t o be epproaieately 19, 
aad a rapid drop In d i a t r i b a t i o e coe f f i c i ent 
eas noted a* the pB *es loeered, Tbe 
polyvaleat rad iossc l idea . Pa, Ce, t r , Bb, T, 
and »«, rare obnarved t e have sax i ssa 
d i s t r iba t ioa c o e f f i c i e n t s in tbe * t o ( pB 
raage. kbove ps », d i s ' r i b n t l o s c o e f f i c i e a t s 
sore observed to be red need, the addltioa of 
r e l a t i v e l y large concentrat ions of ceepetiag 
l o s s seek a* sodiss ma* sea* t o great ly 
inh ib i t the s o i l aptake o f both atroat l sa and 
c e s l a s . In tbe case of e t r o a t l e * , s l t r s t e 
IOB e s s sees t o redace the Interference o f 
sod la a H t h s t r o a t i a a . (*nf») (JC| 

rery good ia foraat ios of d i s t r iba t ioa 
coe f f i c i ent data for Baafot* Besaxvatioa s o i l s 
l a d s d l a g valses a s a faaet loa of pB i s 
presented. (M/JC) 

pa; Dlstrlkatlva Coeff ic ientj lea (xeksage 
capacity; Oraia Size Ointrlbation 

Sr 90s Cs W; r s 239; l a 1 0 ( ; T 9 1 ; C' ! • • ; t r 
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«3I> 
t i m o n n r u Ttusporr 

<2H> can. 
95: lb 95 
i i M m n : t o n n m o f coswiciirr; SOILS: 
CIHOIS; atste aisrosit: (aSKS, •loioicnvt; 
cncantsTiT: c m o i coacerrMTiDf; nvteoairrr; 
i»ctaran.»E • ICHTIOB: U I O R T O I T s m s 

lcbertsos. J . * - . * . S . Geological Servey, eater 
l t « m a i Blvisioe, Seslo tack, C I . 

I n t c i a l Badelisa of Sebserfsce ladioactiva 
Solete Transport free fas t * Soaeaeo roads at tke 
Mako Satioael taaiaaetiaa Laboratory. (2) 

100-220$''; ascs 0p«a r i l e Seport 74-71T; «• 
t M W r l , Jaeearyt 

aeseees ceeeicel ead lee-bevel radioactive 
offleaats base baaa disposed to seeeaae peats 
at XfEL- Ifea soletlees percolate dosa to«cd 
tke Saakt t i *ac r laia lee i fer (125 a belee) 
tkroeah iaterlayered basalt* aa< 
eaceesolideted cediseats asd aa extensive 
zaa« of peeked aatac layer aboat »0 a 
basest k tte peads. 1 tkree-aeaaeat aaaatical 
aodel is developed to siaalata taa systes, 
iactediaa effects of coavectioa, dispersion, 
edsorptiea sad radioactive decay. Tka f i r s t 
seseast need a oaa diaeasioaal (vertical) ead 
analytic eolation, tka second aeeeeat aas a 
too diseeeioaal la tara l asaarical solstlee, 
aad tka tkfrd eeejeaat asaa a oaa dleaasieeal 
aaaarical aolatioa foe ladspesdeat discrete 
vortical eoloaa systess. remi ts agree 
adeeeetely »itk tka etai lable f ie ld data. 
Tka floa ef aroendvater l a tka nasi far is 
aboat 5-25 f t par day. laf i l t ra t iaa froa tka 
fast laactoc iree (TJ11 ponds kas facaad at 
laast 2 perefced n t « bodies baaaatk tka T i l . 
I saall osa is pvrched oa taa basalt layer 
aboat 50 ft bale* tka sarfaoa. Tka aecoed, 
aad sack laroar body occats ea a layer of 
clay aad s i l t aitkia tka raaalt afcoat « 9 f t 
kalo* tka asrfsce. Tka effects of tka 
perched aater apoa distribatioa of 
radloaaclUa* la dlscssaed. Tka nabsarfaca 
zystaa baaaatk taa T i l ponds aas divided Uto 
3 seaaeats. Tke f i r s t , priaarl ly f ie sarfaca 
Uyer of a l lev ia l eediaeats froa tka Bio lost 
l iver , is cosposed of a kcteroeeeoss ai i tere 
of clays, s i l t s , saada, aad travel* . 
?oro*lty raafee f ro j 2S-*5S aad 
perevnMUtiea raaae froa 1 to 10,OCO aal/sa 
f t . Tke average vert ical k versa l ie 
coedectivlty appears to be aboat 1 ft /day. 
Saaaaat 2 occeples a seqaeace of basalt 
layers betaaaa tka sarface a l lavia l sadiaaats 
aad tke aaia percklas layer at a deptk of tao 
f t . Tbe aisa, akape, aad transient babavior 
it parcbad eater at T i t ssaoast tkat tkn 
kydrsalie ceedectivity of tkaaa pa'ttcslar 
basalts aiekt be relat ive ly lev, parkas* 10 
ft /day. Tke effective porosity is probably 5 
to 1S». Tea tkird eefaaat la absat 100 f t 
tblck asd is aade ap of approaiaately 75 f t 
of aajor sadlaeat layers, 220 f t of basalt, 
aad a aislaee af 5 f t of aiaor aediaaat 
layers, ejo| <JTB» 

la adeeeate aieaUtioa (of vbicb tkere is alaost 
sow ia tke fleld» of vertical traasport of 
radiocoatasiessts tkroaak layered eaeaterated 
(one iiclsdlae tka later act lea of percked vatar 
fable altk tke •laratory process. Coed sesea.y 
of aedelliaa paraaetera for n t U (M/DOI fee 
also aobertssa, J . I , , 100-1207* (19751. 

Paptk to water Table; «ydrat l ie Coadactlvity; 
rereelty; Stretisrapblc Oalt Tkiekaesa; 

Peraaakility 

sr 90; • 3; Cs 137 

latecno*; BisrctsmTr; itso*mo>: I IKOICTIVE 
•cctt: n s a n u T i * toat: rracu* n r a ; caarrrn 
CObtS; R M STaBTTS; SZBICI rXTS; TeotBTICbL 
srwns: a o m n m ; nrki r u u ; •TNOMCI; 
BISTIIMTIOS: •kSTC blStOSU; VaSTCS, U Q « n ; 
m m , •aMOkCTXTE; SOILS; CUTS; S U M ; SILTS: 
SS1TXLS; mSTCS, LOa-LERL; lUIOraCLIOE 
VGI1TIO* 

<235> 
•obertsoa, J . a . , «.s. Saolefical Sarvey. later 
teaoarces sivisioa, idako ra i ls . » . 

• i f i t a l SodelUf of tadioactive aad Cheaical 
taste Traasport ia tba Saake Uver Ha ls laaifer 
at tba vatioeel Eaactor Teatiaa statlaa, Idako. 
01 
IPO-2205*; ai pp.(1*7«, sayi 

3 i a i t a l (aaeericall sodeliag is applied ta 
tke eater aad caataaiaaat traasport la tea 
Saake l iver r ia ls laaifer eeiae f ia i te 
differeace aatkods. Siealatioa iaclades 
effects of coavectioa, dlspersiee, 
adaorptioa, a ad radioactive decay. 
Bispersivities tkat f i ve best f i t to f ield 
data ace calculated, ladioceataaiaaats 
coasidered are t r i t i a a aad stroatias •">. 
Ckloride ia alaa considered. 

Siaalatioa of kydraalie flea reeiaa asl 
cadiocoataaiaaat traasport for tke I I U asisa 
f i a i t e difference aatkods. Saaaary of 
kydrooaolooic paraaeters applicable. 
Coaprekessive aad tkoroack rafereace, earraatly 
applicable, (B«/O0| 

Bispersica COnfficieat 

• 3; Sr 90; CI 

•lDI0(0CLIPt IIC11TTOI; »»TtCTI0I; BISrCkSIOl; 
IDSOtmOV; Ik»XC4CTt*E BECll; S1T011TJB MBt; 
IQairnS; "OEMICUl KEtBOoS; rO«*tTE* CODES; 
rrno STODIES; Di;rnsiaf coiryicitaT, 
L O K X T O B I M L ; 1ECB116E; m T I B I ; STIOfTXBa 90; 
•O0ELS, I ITHII ITICU.; TIEOIETtCll ST00IES 

<23t> 
Bobertsoa, J .B. , O.s. Seolsyical Sarvey, Idabo 
r a i l s , TO. 

Haer ical eodeliaa of febserfac* tadioactive 
Solste Traasport f:ee oasts *»wt*q/* roads at tke 
Idake (atlamsl EBfiaeeriaf Laboratory Si te , 
Idako. (2) 

I0O-1207a. Saaaarlaa of tka Idabo •atleaal 
La9iaeeria4 Laboratory Site Icoloaicel 
laforaitioa laet iaf , O.B, aarkbaa ( t d . | , (p. 
« » , *» pp. (I»O-12079).(197», Jaly 101 

laaaeas ckealcal aad los-lavsl radioactive 
of fleaste kava beer, diseased to eeepeae poads 
aiace 1952 at tka Idabo fatioaal Eafiaoariaf 
Laboratory f i t s . Tba solatioaa percolate 
toaard tka Saske l iver Wala afaifar (135 a 
belov) tfcroafb later- la pared basalts aad 
aacoaselidated eediesets aad aa extaaal.va 
coas of froead vater percaed ea a eediaaatary 
layer aboat *0 a baaaatk tke poada. I 
tkree-seeaaat raaerical sodel vas developed 



smcMmru nwsmr 
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<«*> con. 
to staalate tea cystaa, lacleeiat • ( facts of 
coeaactioe, kysrotysaalc dissersioe, 
radioactive decay, eat adaorptiee. Tfte f i r s t 
seeeeat saos aa aa l r t ica l solatia* t o 
siealate txaassort frae tke peats to t te 25-e 
ta les, pttcfcil satoc lass, esaaaiae steady 
vert ical flee tkreasfc • 15-e loaf , satacatoe, 
aoaof oaaas coleae. Tee a acne* saaaaait 
sioalates tso-Uaaaaioaal fcaclseeul 
tseaseert i a tke peccked aster body eaiae 
fialte-Ciffereece eetkoaa. aassaiaf coaplete 
vert ical slrles s i te vert ical leekaae tree 
tfca kottea. tfca tk i rd seeaeat of tka aalol 
slaalatas tactical solsta tteaasaort f taa tfca 
pate bad aatar body toaerd tfca aaaifer, fcf 
sssasiaf sasetecetee' bat steady; satar f la* ia 
a series of caatiaaoas aoefcoaoaoaaees, 
iaeeaoetaat. t a r t i ca l coloaae. Tat traaseort 
efaatiee is solved ay a "kop-scotck" 
f iaite-differeaca aefcass fox sack colsaa. 
Siaalated aydraelics aai aalate aifratioa 
pattscas for a l l asBatata eazeo adeeaately 
si tk i is i ted f ie ld data. Taa aoial ess bo 
ssed to project aabsarfaea distrlkstioas of 
aasto aolataa aatar a variety of assaeej 
coalitioaa far taa fatare. Utfcoaea cslocide 
sad t r l t i a a reached tfca aealfer several years 
a«o, taa aotal aselysis ial icatos tfcat tfca 
aora easily socked ablates, sack as Cs l i t 
•as Sr » * . vosld aot raacfc tfca a f i i f a r sader 
ereseet coatitioas ia detectable 
caacaatratloLs sltfcia 150 years. (Coepleta 
Tastl 

Sot also tobertsrs, J .B. . IDO-220S'' (1«T7j 

•0DH.S, laramncu.; BISTBS, inssTti i i ; 
t u n s , Lo>-iiftL; sxcncf MTS; tons-, 
•gerrtts: B*SILTS: sfteiatBTS; CBOBBS a i m ; 
COBVKTIOB: cis»t»sioa; atsteoTuaxcs: 
MKOtcfXTi aacit; sotmoi; tiHosociiat 
aie*»Tloi; i t w i s i : BTPMBIXCS: C I U K M S ; 
TBXTXBB; c tsm m : snomax *o ; TWOS rr taa 
STtBIH 

<23a> 
•soars, 4 . * . . sad s. ariafct. Prod c (a r t 
isaoclates, r a c , lav Tart, I t . 

eselysis of Bator csataaiaatiea Iaclaeat i a 
Cray, Balae. H I 

assort to BSIM far Caatrect so. fa-a i -MaT; « i 
pp.1197s, Barest 

Tao local freoadaatar sdakiaa sspelf la a 
toaa l a Baiao kas baas csedeaaed kacaasa of 
tfca araaaaca of saaaral kaosa carciaoaaaa i a 
aiaaif least coacsatratleas. Tha erased aatar 
coataaiaatioa is taesfkt to fca related to tea 
aiaratloa of spilled or leaked cleaalee 
aolaaats froa • aasta stsraee sal preceaalea. 
f a c i l i t y locatoi laaotlataly eperaaieat of 
tao coBtaaiasted sel ls. Tkla resort areaaatb 
a ssasary of tfca coataaiaatioa ovaat aaa 
iaclatoss a l i s t of tfca avarcas of iaforaatiaa 
ased i a taa ovalaatisa, a profile of tka 
s«ste f a c i l i t y , a deacrlptlea of taa local 
kyoraoaolofical aad eaviteaoaatal ceadiMoas, 
a dlscessioa of tfca coataaisatioa cfcrosoioav, 
a deecrlstloe of taa f i o U iaaastisatioas of 
tka lacUaat , asi aa ovalaatios af taa 
iacUoat aitfc raspoct to i t s aatar i t y aaa 
aaaao* to kaaaa fcoaltk sat taa aavireasoat. 
Tao prlaciaal coataaiaaats ia this iaciaaat 
aora 1,1,1 trickloroatkaaa, 
trickloroatfcylaaa, as* ttaatfcyl sa l f iaa . tJC> 

9 < iaoUcatioaa tkis laciotat aoaaa aitk 
rasaact to fcasarooss assto tispossl site 
salactias aaa oooratioaal aracotara* aro vary 
asaropriata to ral ioacti ta aasto disposal si tas. 
IPB/JCJ 

Baatk to satar Tahls; Byiraslic Cosisctiaity; 
p i ; ayaraalic Tolocity; Sttstiarsakic Salt 
Tkickssss 

sons; T i u : kaoims, iiccarifcs; otstitc 
COBTOOBM; MSTBS, BOBtkk. CICTItt; I R I T L 
CBMBOrOBB; TtlCBXOtOrTSJSI; H U M , WtStt 
TIUTBXBT; BIIRBTL SBLTIkt; c g t l i n i H I O i ; 
kCC7BfStS; T1BKS; SOkSBBTS; COBTkBIBkBT 
TtktSfOtt; etOOBO l l t t t ; D B I I I K I K R ; BCfCtBS 

<23T> 
•oi iar . J . , r. Biastorsla, tad a. aaricfcal, Cl«, 
flatoaita neoBctioa Coatar, aarsoala, rraaea. 

Coaparatifa Stady of tko Bakariar i a Soil 
•aJioactito Basts sol idi f iot by Tsriaaa 
frocossas. (3) 

C0tr-«7«tJ; S t r / P M / I M ; Bispoatl ol 
•adloactlta * * s t * s i»»o tka eroaad, rcecoadiaas 
of a Syapostss, Tiaaaa, l as t r ia . Bay J»-J«t I , 
14*7. la^anatiaeal ttoaie Baarsy lotscy, 
f iaaaa, laat r la , (pp. )*3-*O0l, *«« pp. 
(C0BT-«-»»5iJ, ST I / ro t / IM t . (1*«7, Bay 2* - .Ha* 
2) 

Tko proeosalaa of radiaactlva ra»t» kss alros 
risa to • carta la tsabar of latossiro stadias 
of ladastrial projocts. t i tc i f i ca t loa , 
•acapsslstio* ia sitseaa, asd s o I U l f lcatloa 
coastltata tkroa selatloss to tko profelas of 
storlas raiioactlta assta. 1 coaparstlTa 
stady is soda of tko soksfior of rasta 
aroessso* by tkoao tkroo sat bods la a 
specific soil aaf aadot partlcslai 
ataojpfcaric cosdltloas. Oatk) 

i r « ; t i t««; e* 1««; Cs 1J7; s r • « ; Sr »0 

flTtiriCITXOB; UYBBflS; IPClPSSUTIOf; CWttTS; 
SOIL*; r i m STOIItS; IkOIOIBCLDf I tanTIOt; 
BUTTS, BIDIOtCTITB 

<23»> 
Boaars, T . C , Port, Bacoa asd Baals Otak lac. , 
Salt take Ci ty , 0T. 

aiaratloa of *adiotsclide Cfcaias ia sraaadsatar. 
P» 
Bsclasr Tocbaoloay » 0 | J > : J « • » » . |1*7», octobsr) 

tsprassleas ata developed for tka sailsaa 
coscoatzatioea sad disckaraa rates of 
radioaaclide ckalaa alacatlas tkcos«fc tfca 
aroead via tko aroead aatar patkaay. 
Bsaressioss are presaatod for taa-aeabor 
cksiss tkst aaaatify tke recoecaatratlo" 
• f foct i s torss of diseasioalass asrsaetsrs, 
Tko diaosfloaUas paraaotera are esad to 
deoeeatrate tfca iaterrelstioasklps kotaeoa 
tko basic asellea sad sssoraisa eodiaa 
parasatara. tke sessitoso of tko 
rocoacoatcatios effect tor tea tklrd soaker 
of tkree-aosfcor ckaias is aaafsstaly 
described ky tke tse-ae after eiprassloaa, 
•scopt tks rseee of racoscaotracloa i s 
aitrsdod. k sssts iataatery eostslsisf 1 X 
1»(•«*) CI of Tk 210 aad * • 22( i s ased as aa 
eceaple of rsdiaeacllde ceeoacoatratioa. Tfco 
ckaia 0 21»-Tk 230-ta 22* is listed ss as 
esssolo of a tkree-aaskor decay ckalt. 



<2»> 
*ttnoncarii. TBIBSPOBT 

<2»> cart. 
( M M i t in 

•inovccLin aicasnoa: stocsp a i t u ; aucara 
noaacTS; faaaaencu sraoris; Bgeinoas: 
aisrrrsio* coarrncnar. laaHraacau.; 
coancttoa: aoamoa: m m n n I K H ; n u m 
2M; ramiea 23»; uaiaa 22c; incuse : 

coaccminoas: RCOBCBBTBI?H>B 

l O f i i i U . B.S., aa« T. t m r t , Oat Bltea 
letioaal Laboratory, Beeltfc ffcysUs Biaislea, 
Cak l U a e . t » . 

R M i m l Bekeaier ef c o i n 137. |21 

Bealtk Physics 1B:SsT-ST7. (l«Ta, Bay) 

Cesiaa 137 aeveaaat fcy raaeff, t r w i t i , aat 
ia f l l txat iea free • s i l t - b a a s e l l la 
I H H i m is e te t ie t , aaa a aathaaatical 
aetel fa t secliee eraaieeel l a m i s 
sanaa la i . 1 (Of tecreese ia ret iat iea 
essaas (aa seasexsa' e l ta a «B servey eater) 
free earfeca taesaHot Ca 137 eccers aerie* 
tka f i r s t seaea aoatka felloeiaa ascllae 
aeplicstlea. lest of tha applies 'ratiecesiea 
is {seat ia tka apper 3 ca aa i l layer or Ma 
Was erofet aaey. I t i a coed-ited tkat 
coistearaale eresioaal laaaas of Ca 137 coala 
•tccar, pertieelerly ttam srpeset araaa ( i . e . , 
baaa s o i l ) . Total arasiaa laser talae of 
M . l i 10(l-J) tyeee/sac foe tka 2 yr 
ezaerlaeatatlea periot • • » Mater tkaa 
espectat aat aoeeeaet t i f fa tas t ia 
t letr ibat iaa tkaa socaal for tka area. I t 
alas appears tkat tka specific lass af Ca 137 
reflacte tka aaaaoaal aarlatiee ia tka 
eeesltete af tka erosiea latex aat tka esteat 
of aeestatlve coast far a pertlcelar 
locatioe. l a eapirical parakellc eeaetioe 
ateaeately tescrlbos retloaeclite loss over a 
taa yeec periof, althaeas aa eieeaaatial 
easel baaad aa tka Ca 137 ia tka sa i l profile 
appears to alee aoca eeaerel resslts. 
l a f i l t ra t laa rata far a tee-year paries foe 
e l lea ia l Captiaa s i l t laaa sail raaest froa 
M « to N i n . (latk) (Br) (CSf) 

Tkia etety ia aaafal far ckaracterlsatiee ef 
retioaeclite ^ekavler ia ssrfaca saapa froa 
akalloe seate barial a i tas . (BB/BT1 

la f i l t ra t laa l a t a ; trsslos lata 

C» 117 

M0SI0I; SOtlS; SODCLS, •ITBBMTTCal; 
iamniTioa; CUTS; cgaiTiim; iipioasniot 
aiannoa; naarr; ntemr.Tioe, 
amot»MeTC»i; taaratnci. front* 

<2»1> 
loetsee, B.C., sat B.J. t a n a , Battalia-Pacific 
Bsctbesat lakerbterlas, fatar sat lest tesoercea 
•apartasat, ttehlaat, at. 

frparlsaatal Seppsct Stetlee far tka Placet aaf 
Traaaport assslav IT) 

t m - i 7 i a ; »«pp. (1«T2) 

t fraap af sappert stasia• eeetectet terlse 
teaolepeaet ef a trseepert ostel far taa 
Batleeeelitee ia Sails pretraa is feacrlbet 
la tkls ropuit. Serptlee parasatata asla« 

celaea aa* batch tasts ara ceaperet. 
Ckaaical ietaractioa af sa ia saelyset. 
• letr iket loa eaafficiaata far straatlaa ara 

Caaf txelt eata aa ckaaical ckaractarlstlca af 
soils i s saafect area. Ittaapta at 
esaerelixstioa a f raaalts ara partiaUy 
aaiLiaafal aaa lasUacU<a la taa csaplstity af 
tka BoaaUisf af ckasleal ckaractarlstica. 
Paysoi 

sistrisatioa caafficiaat 

aasotmoa: •inoaaci.iM BBtunoi: •gaixzoas; 
tataxcai fBOPnms; m u stasias; uaoutoir 
STBBIXS; icTiTKiDa taufsss 

<2S2> 
Sanaaak aivar iakaratory, Ukaa, SC. 

Fixatioa of Caataa ay Sai ls. | t | 

BTST-75-125-3; Saaasaak l iaar Lasacatary 
Oaartaxly Baport, aasta aaaaaaaaat, 
•» ly Saptasaar, 1»T5. (pp. a» | . • • pp. 
B)PST-75-12S-3). r»»7S| 

Inaaratocy ataaiaa aaiaa Sasaaaak Biaar Plaat 
a a i l la41c. ta a f f a c t i n rataatiaa af Cs 137 
oocars ia taa plaat'a barial aroaata. aa aa 
i a i t i a l tast aiaa sa i l calaaaa caatalalaf 2 
iaefcea af Ca 137 «o i l aaa IS iackas af 
aacaataaisataa sai ls saaa flaakaa aitk 
aacoajtasiaata* axsaaarstar. Dtfcar tasts fas 
aaparaata aitb Ca 137 la ta aa i l eolaaaa. 
Praliaisary raaalts ia i icata tast aaparaata 
raaaeaa a i l parsaability by aora tkaa « « . 
LaacUaf by fraasiaatar aavaf taa iaatosa 
ealy a iackas ia tka so i l colaas. afcaa 3* 
iacbaa af r t ia (afalTalaat l , sas as«4 laatsad 
ef la iscbas the laoxape aa*e4 aaly • iaekaa. 
Batbeaiaa ess also aaaa ia tka stasy; tka 
a e i l retalaal l i t t l e or aa esaatltiee af tkat 
ieetope. |BBT| 

ca 137; aa IBS 

m m o i ; c«sin; cotTtinaBT; aisroski sits; 
UBOUTOBT STtKSS; PBMUBLTrT; tlBIOBBCUBt 
noaiTiet; soiu; «ao«s» trrst; SISTB DXSPOSIL; 
BBSTBS, IIPIOICTITB; BUTtS, UQSIB 

<2»3> 
Savaaaak t lvar Hbetatory, ftlkae, SC. 

la tar ia saaafaaeat ef Plaat Sastee: 
tasireaasaul ttfecta. {•) 
•P*T-7e-12V3. S* pp. (1P7») 

• saaairy ef tbe stasias eaataeta* at tka 
sawaaaak Biaar r iant ta praalct seta seat sf 
raaleaaclieej taraaaft tfce eaakyaralesie 
aaaiKasa at th is s i te . Staiiee laslata tte 
•arptisa ef sr «• by aal ls at taa el te aa4 
aaiaaaat e f aereary fees taa kar ia l eraeas. 
Batbeaatlcl eesala are beisf teaelepaf to 
| 1 | estisata aster flea asa" presable paths 
tteeajb asjslfer aat <2| praeict traaaaert af 
certaia raaiasaelUas. Clatki (ft) 

satteeatleal aetata eaaalaaat fat tka prataetiaa 
ef ret leaesl i ts tnaaaact fcy sacfaes aat 

fceaatratar ace asset ss release af l l a a i t s fraa 
lab-leeel l i f a i l aaata tsat t . Statlee ea taa 

affects ef lea aicbeaee, aieaeaoaa aiaeails aat 



i i i i t M U H H nasstotr 

»s <2S3> 

<i*3> eo*r. 
clay say ba asalicabla. l i a i a a l data ataaaataa. 
|bV3t) 
bistrihatloa casfficisat 

Sr 00 

• IKOHCI .XMS: ewaaa M T H ; soamoa: sons: 
MOVXs, I kTBauZCU: MKOSfJEUM aTCUTIOl; 
•Btosu. arts m m , H M - u n i : tints. 
mm-, tmats; H u m i u u s u m s 

<2aa> 
Savaaaaa U n i laberstsry, Ukaa, s c 

•ataatiaa at raalaa m by S a u n k altar n u t 
sai ls . |ai 

WSV-1S-12S-2: savaaaaa * laat laboratory 
Oaaztorly * * • * * * . , lasts lasaaraaat, arcU- 'aaa 
• •7 * . (•*>. «vaa| {*ss*-7a-125-2|.{1«7«, Octobar) 

1 raaias at ssaarisaatal tacbaitsss aad 
caaalta af a atady at tba rataatloa of Ca 137 
by Saasssak Uaar Plast {Sin «ai2a. 
• istr ibst iaa C M t C l d M U dstaraiaad foe s*» 
soils sara 10 0-5) far Ca 137, attk H I 
rstaat ias. Istastlsaiioaa afcovat tkat sadlaa 
tsas toad to raCaca taa s d l ' s distrisstisa 
csattlciaat foe Ca. act iv i ty at saaaraata 
l iaa id aaal aaa 1.7 s r i / s l . ( « | 

rsfhasis l a oa biak-tesal U a K aaatas. 
lasaaar M ' a tataraiaad ar* at i l l apalicakla t e 
akallss laad kariui . rM/JTl 

bistriaatloa Cosffleiaat 

Ca 137 

SOlmof: ItKOsVCUbsS: SOIIS; OXSTtnitlO* 
cotmcuaT; soozti: ctsia* O T : c u o a i s m : 
r m t i M ; at*rts, n e a - u * n ; tasns, LIO«I»: 
U*O**TOBT i»»rrs 

<2»5> 
Sekaals, ».L., aaa i . l _ ' a l t a r , O.J. Itosic 
taaray Caaalaslsa, Idaho r a i l s , IB, 

Trit latad Satar Distribatisa ta Oasataratad 
sai la. (J| 

sail Sciaaca t0»r>>:*3-»T. O0»», Jaly) 

1 atady af tka awaaaat af aatac i * taa 
aasatsratad aoi l saaa aa aviaaacad ky tka 
disttisstiaa af t r i t i a a iatrodocad by 
taiaaatac la arasaataf. ftady af aai l 
aasslas takaa at tkraa lacal l t lae ladicatsd 
that 71 ta SOS of taa t r l t l a a araaaat aaa 
faaat l a tha aaaac 100 ea aa i l kaloa taa 
troaad aarzaca. Oaly 3»5f of tka taaaat of 
t r l t l a a aatiaatad ca kaaa aaaa iatrodtcaf ky 
raia save • IS yaar par i * * aaa feaad ta to 
acaaaat la tka s a i l . Tka raalaaal aatar 
takla l a aaarsrlaacaly 200 a kalaa tks <t*d 
aarfaea. Oraia alaa t is t i ibst ioa fat tka 
ao i l akaaa clay rsaolaa f rs* 10-O2I, * i l t 
ra t f laa fro* Sl -Tol , a** * • * * rasalaa fraa 
1 -3H. fatal faraslty af taa a i l t aaaalas 
esllsstss * *s ftao M . M ta aa.1V (CM) |C»f) 

Tkla ataty eaa ba ka ' j fa l la tkat I t llaeaaaaa 
taa aaiaaaat af t r i t i a a la tka art I aa aa 
ladieatac of attar aaaaaaat la tka aaaataratad 
rata raaalclaf fraa r a l a f a l l . Tkla eaa ka 

calatat ta tka aoaaaaat af t r i t l a tad aatar 
fbraad aaaa raia aatar caaaa lata caataet aitk 
raAiaacMaa aast* U ahallaa laa« kacial c i tas . 
oayoai 
Graia Siaa aiatriftatioa; *a»tk ta aatar tabla; 
BaraaitT 

• 3 
aoskTaursa xosc; ctoaro a v i i : sons: stantac: 
( I B I O I s m : M O O S , n ronancu: 
uHoaacuBi aiEBinoa: n n m i l : tonstTt; 
son. taaosaott; r f tctmtt ioa, «etmoMcictt: 
rtu-k snntis 

<2a*> 
ScaalUa. r . , ». Uaaab. a at ». Oaisflaa, 
aaaaaaaastalt fa r Saaaaaarkaaaa, Kablaax, earaaa 
laaaral Saaaklic. 

Saawl laaariaaata aa r la ia Flaa la tka 
Traaaitiaa tnm fraa Oaaatarata* ta Sataratea 
Sa i l . {3| 

COaT-C7«S12; sn/r tO-tSa; atayoail af 
taaioactiT* Castas la ta tka Ccaaaa, fracaaoiaas 
af a Syaaastaa, Viaaaa, l aa t r i a , lay 2*-Jaaa 2. 
19C7. xataraatioaal i toaic taaray saaaey, 
f iaaaa. laa t r ia , (aa. 151- K 0 | , aaa ap.(19a7, 
Jaaal 

l a f l l t r a t i aa af aatar i a tka aasatacttaa a o l l 
aaaa aa< kodsaatal aaraafiaa ia tka 
sataratal aaaa vara aaalyaaa aitk aaa* aadala 
acala^ to rasaakla a l laa la l alaia coaJitioas. 
Saacial laraa alaaa lyaiaatars* aaaatiaaatal 
tma«ka ai tk alaaa aal la , aas aaall diaaatar 
caaaac aaa alaaa aaaaaat^akaa vara aaaa aa 
aaaala. Tka t radaa of l i a a U fraata aaa 
•ccoaaliakad wit a i t ta -a lo la t flaaraaeaat 
4ya. Zafl l trat laa Uraaak tka aarataa Mm 
of asaaroatly koaaaaaaoaa ao4ia •»•» foaaa to 
6a aoaaikly t t n i m apaa raaaoa 
iakaaaaaiaitias tkat aara i i f f i c a l t to 
liaeara. traariaaata aeeaapllakai la a 
flaos-aallaa aeaal tcaaak f l l l a a aitk 
aaaiaa»fiaa saaJ raaaalaa taa poaai»i:ity of 
kariseacal f lsa ia a siaalataa eaafiaaf 
aaalfar tkat oaaaiataa oatiraly of capillary 
aaaa aitk lasafflciaat aalatara for • 
aatarataa xoaa to aeeaaalata. farlatioaa ta 
flaa i t atrat Iliad 1 aaads aara akaarvad aa a 
raaalt of aarsaakility diffaraacaa bat>a*a 
tka lat ia idaal atr iat ioaa. tka kaigkt af tka 
capillary fr iraa aad aoUtatt dlatribatloa 
altkia i t aara foaad to aa iaaartaat 
paraaatara for tka daacrlptiaa of alarat ioi 
pracasaaa af lloaida. I t aas eaaeladad tkat 
raalytical traataaat af l i f a l d f lo * 1* aaary 
caaa aaa aot yat aoasibla, aaaa ia 
koaaamaoaa aadia. (katkl (tT» 

1 seals saaal atady of f la ld flo» U aai l aitk 
soseibla rslavasea to sabaarfaes radloaaelUa 
aiar i t iaa U al lavial alaia aaliaaata. l a 
a lasl f ieai t avsarScsl data aara prasaatad. 

•slaaatrlc tatar Csataat 

B M U ; C t m i a t T •F t tCmic l o f i n M ; tlTS* 
T l U t ; UDZ0«tCU»f I I A I T I D I ; l i fTlTftTIOf; 
m C O U T I M ; silbS; LkaontOtl STaslSS 

<»T> 
farsa, t.i., aid i .e . fasts** , aat ta l la - rae l f ie 

http://aa.1V


<2«T> »« 
s i f i n i m t i i TBISJPOVT 

<2%T> COST. 
Bortevest labocatortae. Batex aad last Besoerees 
B ^ n t m t . U c U u l , »» 

petCOL Bs*r*s Bana l . |3| 

BS3L-17M: SO pp- (W3) 

I k * report describes tee e m praaxaa aad 
procaieros oa koe ta aaa t t . reicot i s a 
aee-diaeasloaal coetsBiaaet treaspert eeiel 
fee evaleetiea ef the ckeaical peraseters 
repaired as least t a the sere aoaaral 
ceataeiaaat traaeaert cad*. {OOJ 

• Mrkiaa a a 1*1 to describe tka cbeeicel 
ieteractiees ef radieactiv* caataaiaaats ei tk 
sails aatar diffaraat a* aai ioaic coatest 
cosditieas. 600* refereace aad iatrodsctio* 
iats tka ceeeteiity at tk* sob-Jed- (VaVOOi 

i m m o i i lasttMTios; c n n a i noi imis; 
ecMTiMs; c w i i u com: m i l i e u •nans; 
TBtoatTIClL STBBRS; ta»IOBBa.ISC BICtkTIOS; 
Boons 

<2*s> 
Serae, ff.j., B.C. toataee, aai B. I . Ceckrea, 
Battalia-Pacific Bortkoest lebecstori**, Batar 
asd taa* Besoerces Beearteaat, Bickla*e. s i . 

rsperieeetal Betkods fee Okteiaiaa rncoL Sedel 
lapet aai Terificatiea seta. (1» 

teal-1721; )« pp.|1*/l)) 

raperlaeetal proceder** to deteraiae soaa of 
tks ckaaical kydreeeeloaicel psraeecars 
affect las tk* coataaiaaat iataractiea sitk 
sails ara described, (aoag tka pacaswters 
•c* catisa eickaeee capacities, effective 
porosities, sai l esckeaee selectivity 
coast-sate. {00) 

Belatively alabacata aspariaaatal procederea 
tkat are s t i l l applicable ata described, seed 
tefereacee ea teckaleeas. |W/T»» 

laa Xrcfceeee Capacity; selectivity Coofficieat; 
Porosity 

iSSOIPTIOB; CBT.BXCII PtOPf'-TM; TlVWaTOIT 
STBBttS; SOILS: BTMOLQeT; CBJ.-- I ; tlMOBBCLISt 
•tsitrioi; Bootis 

<2**> 
SkaUtk, B.O., Tesderfcllt Balvarsity, Depsrtseet 
of pkysics, Basfcvilie, TV. 

I staiy aa tka Beveeeat ef le t leaeelidee Tkroeek 
Setarstei Poroaa Bedl*. (31 

B.S. Ttosis; 105 pp. ( i H t , Jaaesfy) 

Tka sscessslelaess vf tka sebeerfece 
eavirosoeat fat lisaesal of radioactive east* 
reeelres tkat tka faslof ic sal bydroloelc 
cfcarecters at tka l l t ke lo f lc eudlea k* 
c laar l f eederoteod. f r e i actio* of patastlal 
radloaacllde eierettee cassises kaeeledes ef 
tka t i t * patters aai rate of eeveeeet ef tke 
beet f l s l i , tke dlspereivtty of tke boot 
aailaa as sai l as i t s poto»cbillty aai 
pereeity. Baaaaast af r a i l eo*?! l i e * three** 
a eeeUra i s affected by tk* l*e-e*xb**ee 
prapertles.af ta* eedloo, the ekeaieal 
eoeseeitles ef tke traaspartlae eatere, aai 

tka redieaocliee-s physical aa i cbaaleal . 
properties. Badioeeclle*> eiaratiee is 
aaaisteaa sas siaelatai oslsf taraa saaestoe* 
sad aa lavarted t i / * - » p * t aa t l array. VeLae 
tka aaraUea lata obtaiaai . t k * t iaaa 
rassirai far aceattkraaek af s* •» aai ca as 
•are faeei ta Be B.S «a« * .2 tiaas tkat af 
at tar . Boaals ce*i«ssi Car «resai aatec ( l ea 
iac la ie i s a d easels, e lectr ical e e i i l a . 
vlscBBS f l a U aolelav aa i aaalytical aeoals. 
I« l 

• is t r iset iea Coafficieet; craU Site 
Mstr ioat ioa; Porosity: •isaersiea Coefficiaat 

sr • * ; ca sS; Ca S3 

llBIOSVCXIPt I Z z x n s B ; 10B tICSSKt: 
BaniTBBOBSB BtsnmrioB: BISPTBSIOB; 
SkBaSTORS; BTaMVIBUICS: SkTBBaTtB SOW; 
POBOSXTT: PktTTCU SUB; BODtU; 6»XBE»1ST1T; 
UBOtirOBI STaaTCS 

<259> 
siapaoa, I . S . , B.S. eeelaaical servay, 
•asklaetea, BC. 

Ihvestieatioas as tae Beaasest of ta i i aac t i * * 
Sekstaacas is tka Cresai. Part 1 . ceobyireloay 
aai Saaeral Ceasiseratieas. (3| 

TIB- '«2»: -«eaai pisposal ef asiioactive Bastes, 
J .V Berg«a, J r . , at a l (Bis . ) , FreceeiUas ef a 
2ai C>afor*ace, Ckalk l i n e , Caaaia, Seataeka: 
2»-2«, W 1 , |pp. t*S-15«) , «K pp. ( I H 2 , Bacck) 

laaastisatiaaa aara caaesctai at tee aasta 
karial sitea to ieteralae ta ekat iasraa aa 
aaaireaaaat af lea cesteiaeaat (a s i te 
aaterlsia sestly ky peraeekle saai| aty ka 
asad far tk* disposal af relatively iasolakle 
easts a* eppesai to a s i te eick as 
eniroseast of kiak ceatsiasast for tka 
disposal ef estreated or relatively solekla 
easts. I setkei aas developed' to stedy tka 
velocities aad eettrcas ef ereesiseter at 
each a i ta . Tke eetked et i l ises a eetal take 
eacssed ve i l iato abick a radiaties detector 
is lowered. Tke detector eeaserae tk* ssoast 
of a tracer isotope ekick kas beta is]ected 
iato tfc* froaaieeter aai is picked ep by a 
caealcally reactive ceetise ea tke sacface ef 
tke sel l tab*. Tka asosst af tracer picked 
ep is a fives t i e * istervsl i s related to 
•roesieatcc velocity. Utarastively tke take 
coeli be coated eitfc a raiiaisetope aad tke 
aeoest lest to reictioa ei tk a J»»a 
dissolved solid eeal i ia i icate aresadv.ter 
velocity. Tke lead ear tec* is aearly f l a t 
escset fee saall areas eccapiei s* seed isaes 
ep to 10 f t kiefc, see eostly cevaree eitk 
veeetatina. Tke vater tsbl* i s •veryvkece i 
f t or less kale* load ssrfaee, eicept aoier 
tke ieaee. Tk* eater teble slopes 
aortbeastsac* access tba Cacecbeeic s i ts , sad 
•eetfcea.-d across tke resiseatisl area of CfB 
to tk * iseer caasl. 0* tee tarockeoic sad 
en e i tee, tke estee- tsk l ' aradUat reackea s 
assises vale* ef akoet ». 3». Tkta resslts is 
a arotiai eater velocity of aaeet 1 f t /dey. 
i<er*«e a«sifer sreead eater velaclty is tae 
Bel eaai i s akoet S cs or less, (Cost (C*r) 

Brief ilsceeeiae of faeters sffectiaf eabeerface 
aisratiee ef raiiooeatssiaasts. proposes set tod 
for sot act lea e re te in te r f loe velocities, 
directlee, ealot iaf las, e t c (M/ctp) 

Boptk to estsr Tablet ByiraaUc tradleet 

HOTOrtl; SBOVn B»TBt; SI ( M l CLdTf; StBIBeVTS; 



<2S»> 

i i m o m m i tius*o*r 

<«•> eon. 
raninnt; m s m i R i tins snwis 

Stal*r> «•» - . «-»- t c r i . aaa » . L Sckroibar, 
f . s . I v l t a bsoslatsrr CosaSsstos. U r i e l * * of 
S i t * ssrstv art tavlroosaatal aaaXrsls, 
•astslssic f « t — r i t S K t l a , U r t l n t w . K . 

M h n d l f a U p t t t o fin* I M - t m l Sasta: k 
Oaaacfcc Ovasaiaa. (3» 

CMT-TI4S32: • m i i i i a u t of U * - b n l taoUaactia* 
•acta, • . * . cartas, a . * . • » § • ! — 1 . aa* s- Oka 
f t t s . | . rtarasliaoj aC a Hasaalaa. a t laa ts , 
U , Bar 2 W » , tTT7. t K a a a W a n , aaw lack, 
• t , Ck. 10, Of. U « * - * * 7 2 l , M l * op. 

•9m o»3*c*i«* • ( tfcias «ta«7 aw to ovaiaat* 
aasaricalSp tfea aaast t i t f t r at cattoasclMa 
aisrat ia* to cartais t m a j a i sanaotsrs, as 
rs latal to aaalloa laa- loasl rsf iasct ta* 
aasta ftarial * * * » * . T i ls s ta i r ca«M farm 
t a * basis far ostakllskla* atta koaasarias. 
Tkraa kn*****iu*» a a l l taps* sac* c a n U t n i 
la tba aaslasas: clap, s i l t , aa i aotiaa 
aaaa. la a U l t l o * , *val***.la*s aca iaclaaa* 
far typical looss aa< t i l l aalla tkse Blab*. 
as f a * * * at asistis*. ac potaatisl social 
attaa. K * W U t n l a w a ( aytrssllc 
ceaCaetiaity, ta ta l potasHy, of taetiaa 
parasity aai balk sassity van o*lacta4 far 
aa£k a a l l typo- By*c**lie caassctiaity 
valaas ( la fV«*yt *sa« aora clay. 1.30 I 
10 ( t -M . s i l t : 1 .1* I l l a Y - a , m l : too, 
laaaa: S.M I T * ( t -2 ) , aat t i l l : •».»» I 
10(1-3). Total perositias a*** m 53.0*. 
a * . * * , B2.W, * 5 . W , aat 5 2 . K , raspoctiaaly. 
I f fact laa porasitla* aara 5.0* . « . « , 
M . W , W-Tf, i a ) 2.2B". raspactiaaly. 
kvacaf* balk isasity * • ! • « * | U «a/cs cat 
ataatai aaca clay: 1.02, s i l t : 1.T3, a u 4 : 
l .T». loose: i . « . aa* t i l l : 1.0. Soils 
aata aaaaaal t » ba cooplaaaly sstaraea*. roc 
aaek aa l l typo, tat tiaa-aatyisa. 
coaotatraclaaa of opscific ratiosaclia'as aara 
sataralaoo' at f Ivaa oistaac** froa t b * 
asarea. Ssaalt l tUy aaalpsos aara aorfora** 
for aack soi l typ* by varyta* tka kytraalic 
araaiaat of tka aatac ta i l s n* taa loack 
rata of tka soarc*. Bistdbatloa coof f lcloat 
ralaaa aat ratsrsatlsa <aetan aara o a t * ! * * * 
fat 19 raUaucUaaa la tka J aaia c o l l 
typaa. !«•» calcalataf f « aaaa of tka 
laotoaaa la aaaa a m : Ca 1M • 10, Ca «0 • 
I M , h » l < 2W, Sr 90 • 2 , Ca 137 - 20, H 
21S « MO, la 2*1 • TO, «af f« 23* • 200. 
M*a far s i l t aa i clay aaca u ecaar of 
aaaattato larsar tkaa tka saaf ralaas. 
Mtar ia t laa frctsts la e lar , a l l t , as4 aaaj, 
raaaactlvalT, asra MO, T2v, • • * 01 for ca 
f l * i 3aM, M M , a»« a20 tor Ca M ; M M , 
T2M, aa« • * • for ra 2*1 , w* » • , • • • »a 239: 
TO, T t , aat * war >r M ; **•. T20, ass H for 
Ca 1ST; aaa 2M«, 2M0, la f 100 fat t o 2*1. 
faa aaasiUalt f f i la tr tkat laa eaaff ic laats 
to M aaa laaastiostai far oslr kkt s i l t aa l l 
aa< tfcraa rat iasartHas, tmnut t l i a i tas 
aaallafelo oats. Co»s»s«attM aaalyaas aara 
caSOoetsl kf eaaslaorlSf aklf t i a a aaeay af 
raalaaacllaaa raaaltlaO froa froaaOaacar 
tr*>al aa< kaMsa faa ta loa-arckaaaa vltk 
sai l aartietas. lara raal ist le aialrsw* aara 
sartors**: asls* a tkroo-f s»a*alos» 1 
iiasaralaa aasal. f»**M sVRt) 

vapor OMtalas aatosslaa takslar l a t a , as aall 
aw a* ( H a r i i i asflataf H a i t i sf for** of tk* 
r t f isaos l i * * 

• i n n n i K m u n M : m u , s m u i ; •tstcs. 
los-utix.: sons; cuts; sncs: sans: istss; 
t i l l ; IIMMUC COSaSLlUllI; VOMsTTT; MBSTR: 
HRgMoms; cMXSftnntss: Bnuaiic 
SSUtZST; incmlBC u n ; SIT** t l lU; 
•uniBstio* iuum.iM.wi; pt; ssos** n t r t ; to* 
acHBss: us.-'otCTm scctt: sntu; M M , 
t an tSATKU; m n a t t W »CT«€; CESISB 13»; 
coniTM: i m o n w 2*t; rirrosin i3* ; 
fUTOBTsa 239; i n i M l l a a 90; CBSTM 13T; 
MBiuw 2*i; tstanticu. m a n s 

<252> 
Takaaaski, C , a*« I . | traaalator| Kabats. Svate 
•B lnca l tT , taactac •asoaxek Iss t l ts ts , Kioto, 

Sskaaior of Faaaaar l o t i a t i a Saaa. | H 

Max- tc -swt : c n u - t r > i 2 S : COBT-131012T; 
•acialoalaa, K. •atsaraiasa aal T. Tasjtsoto 
J U s . ( , rtutaaliaoa of a •asaasck loactar 
Xast iuto Syaartaa, kSsatari, Osaka, Japaa, 
onaaai. 2* . 19TJ, | *a. f»- 21| - f t9ta» 

laalaocUva iotlaa «as aas pasaaO tkrasak 10 
tvpas of saat aaaalaa aatar aariaas 
atsaassarie tasfarataraa aas kosUi t las , aaa 
tka rolatiassklp kacaaaa taa aaaaat of lol laa 
loaiof aas tka aasaat afaacbal m aaasvca*. 
TV* afaarka* iodlaa aas tka* saapt ap altk 
4rf a i r or aaaaot aaar altk aatar ta 
sstaralaa tka sasarptlsa stata. lasarptia* 
OacroaaaO a i tk lacraastao toaparatara, tka 
tsermmm* koiaf a*** sxaator aitk iacraaaaO 
kasUi t r . Tka aaallar tka aarUcIa sixa. tk* 
•coatar l a tk* aaasrptiaa. I f tka raaiaa 1 * 
•kick oar* tkaa 90S of tk* loata* l a * i *« is 
assorkoi l a <**!«*«ta* as tka pr*P<Ktloaal 
a«**rptioa roaa, i t s talaa i s 10-350 a*/*? c i 
saa< aa a ssrfac* araa kasls a*4 
•kppcoxlsstolf 1*3 t isss tk* 0.2-9.3 *f/aq ea 
•soeeiatxl aitk *a*osolosslac *«aorptlo* 
f i l a . la aipsrlaaat altk losia* «•* passaA 
tfcroafk a saa< colas* 4**ossti*t*< tka 
prosaaca of tao typos of i o l i a * , r*«0ilT 
dssarkakl* aa4 paorlp 0***raabla. fka faraar 
1 * coaaUaraa ta W Baarv-trp* aOsarptiaa, 
u l tk* la t ta r is assaclataa aitk a f i r s t 
orfar raactloa or as a4a*rka0 c u t * . ( U l l 

Distrikatla* Caatficlaat; *aiat*ra C**ta*t 

10*111; SUBS; IkSOtrtlO*; TCSmiTOH; 
•taorrr; prsotrrro*; rtrticit silt-, etsts: 
•anoMCLTPf «r«»»Tioi; upoottstt srootss 

<2S3> 
fatakaski, k. , T. r**)po, T. Taaackl, aal ». 
Taawka. (rota oaiaaraitp raa t l ta t * af (toslc 
t * * r«r , C*k*sk* 0) l 'afci , Ipata, Jaaaa. 

Traasportatiaa^aUtaf Ckaoetoriatles * f laOlaa 
<a« 1 * rartk Sssplas. f2l 

M * l - t r ' * 9 * 0 ; IS pp. 
9(21t-2TM*k7«) 

•aka* »*toatl 

trtasport * * 4 * 1 . 

too* traasport ckaractanatlca af ioOis* »•» 
1* aartfca * r * lavastls*ta*. Par taa casta 
tkro* t * * * * r * t * r * rsapa* (20-22 fatraa C, 
M-»0 soaroo C, aaf aaar I M «aar*a C| a*4 
tkro* loval* af * * * l « l t r (loss tfca* (OS, 
$ 0 - * M , (•« ab**a 9 M | aara salaetat ta 
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w 
<2S3> 
evmaneariL xiaisroe-r 

<253> COST. 
create alee l i f t m n coatitioBS ay 
coeMaatioa aa aaUs a i tk le*r*sck*a** 
capacity af 0.220 to 0.3C3 aae/f. Tk* 
aaasity of tae aaat* can**! baa 2.«( to 2.05 
oyta ca. Several caaclaakoae fcaa tk* 
aarpti.ee testa arer 1 | t l a aeallec taa a u l a 
alee, taa fraatar taa ats*rpt l *»; 2) tka 
freatar taa iaa-wraaaaa. taa fcaatar taa 
ataacptiea: 3t aa taaaaxmtaca r ises, 
ataarptia* fsaatity tecraaa**; »1 aa kaaiaity 
iacrcases, aaaorptioa toccaaaaa; 5J 
taserptiaa frect iee* foe a i r eeaep aet a t n 
leack tanaaea aitk loavriaf trnperatar* aat 
kaait i ty . Tee aecfcaalw cf aarptioa at tkia 
tiaa aaa pat to aa tetania**. 
TraaeeertPtioa «e*t* aaoaol tfcat taa wloci ty 
of io t i a * is Back aaallar teas tka cacriat 
aaa, skiek iaUcata* t k * a a i l esat eas a 
tare* iet iae aleorptioa capacity. Tear* is 
iaeicatiae taat iot iaa i a claaalfiea lata taa 
types: aaa aback ia tattlf aaaarbabla aat taa 
otkat easily eeseckeM*. also, aa taa aatac 
caataat ia tk% aa i l iacre—a*, taa 
traaeportatiea velocity kacaeas freatar. la 
aaaatiaa ia aa»< to iaacrfaa taa ioeiae fas 
ceaceatratioa ia a polyposes* aaiiaa aat, 
ataa *o l»* t ia taa i *otr*r ic» plaaar, eat 
oee-liseasioaal aote a t specified i a i t i a l aat 
fceeatary ceatitioas, taa aolacaUr t i f faalea 
ceefficiest caa aa calceletee. Ia tfcia aat 
of taata taa t i f feaioa coaffisieat ia 0.03 ef 
ca/aac. I k * t is t r ikat loa coafficiaata r*r** t 
fro* I f to i f M ca c a / * . rraa tkaaa 
•speriaeata taa aokaaioca of lee-aeaaity 
iotlae fas ia aa aaaataraata aatar baa c*s 
practically a* arpceseet ry tka teriaet 
• feat iea. <(Bf) 

Pereeeeillty Costficiest: lea Escfcaaf* Capacity; 
Oiffasioa Coafflciaat; Diatcikatios Ceafficiast 

I U t 

issotmo*: orsTiierrxo* cocrricirrr; towneas: 
ikuxcti; io» txciMet ca i i cm: i x m s w i ; 
tlsOtlTOlY 5T*aXB; St fas; lOCI-PUIS 
IVRIlCTtOIS; VBUmiTtP XOsC; USTZS, castOBS; 
liSTBS, IIDIOtCTITt; I0OIIE 131 

<2M> 
Taasar, » . ! . , O.S. eeolofical saraey, 
•aaklaftea, K . 

Pkyalcsl aas Ckaaical Coatrols aa Diatribatlo* 
sf sa«l«a-22e sal tatea-222 ia areata later aaac 
Sreet Salt Ufca, I rak. (3) 

lataraatlaaal Syepeeiae oa tb» N l m l lasiatioa 
taalrosaeat. Pefcllaket far M l l i a a larak I lea 
Oaiaeralty ky tfc* BBireraity af Cfclcate Press, 
CklCif*, I t , Ck. 1«, (pp. 2S>2?<t, 1000 
•f . CH3» 

T»o areeps of i rr leat ioa aaa stock sails 
eoetfc est aast of traat ( s i t laka, t u k sot* 
statl*< ia aa affect to aatatataat tk* 
*kyai>»l at« ckaaical coattola a* l a 22* aat 
fa 222 t lstr lkattan ia arcaasaatrr. 
aaiaacaaaata aac* aaaa ef Lyatasllc acatiaat, 
aiaaataatat flow valaclty, aatat taaparatsts, 
I*. I k , slssolrel axyaaa, kicackouto, 
41aaalvM ices, aaa karaaatric asaaaat*. 
Calclsa, s t l f i aa , as l fa ta , aaf ekiacUa 
eeaeaatratlaa ralaa* urn avail lkla fat aasa 
aa i l * . te la* laaal* wmzm 9 to < Z W(r-10) 
e/1 for taa aaraaatsr araa (saatk af Croat 
Salt Lata) ae* • to » I »f»-1») c/1 foe tka 
fool* craaa araa toast of tko Uta» . tealae 
ralaaa aara fcaa loss taaa 1 to 29 I 1>(s>13| 
ee/1 at aataastat ••« froa loss tkaa 1 ta I x 

1011-131 f a / 1 at Oooas Cross. Tka 
caaclariaaa af tkia atacy oar* tkat H la 222 
corjaatratioa l a ev i l aatar is eeaeaeaat oa 
tk * caaceatratioB cf a* 22* ia tka 
iaaaUatal" aarxc j f aaiiaaata. 2| lost 
of tka l a 22* rat -» froa ia sl ta aacay of 
Tk 230. Lass tka* 1/1O00 of tk is la i a 
a a U l a . l o b i U t y aay lacraaa* ta 1/100 ia 
t a * fcaaaaoa af aatac ceataiaiaf larfa 
•aaaata af catloa* aa« aasiaf l i t t l * taaOaacy 
to raocaeiaitat* slkallaa aactk tuaaaaate or 
rarr lc kyarocU*. 3) aaticiaaal l a 220 aay 
a i fcat * a i tk aatac f ro* faa l t loaaa, or 
aostraaa soaxcaa. Taa aaaUa fracUaa taads 
to ke coaacat aiaaltaaaaasly ky 
caacacisitatiaa ai tk C»0B3 ac faerie 
tyeroxiaa; t k * la t tar i s l lka ly at iatarfscas 
kataaaa ra-kaariaf, l a * -inifaa aatax af 
lakaaael ar faale caaaa, ami oayaaa-ricfc 
aatars froa eacaaCf* araas aastcaaa. l a 222 
anaaalloa aaaecUtaO aitk aakaaifaca faa l t * 
ac* taa ta a i f rat iea • * rat laa aa< I t s 
laaoUl i ra t ioa by ckaaical caaafaa i s tka 
aaUaaat, aot to Airact rata* si ' iratioa. a 
ralatioa af radoa aaaaali** to iaa l ts kas aot 
a* daaaastratat i s tka araa af staty, 
aoaaaax. {latk) (W»| 

pa; sk; lyaxaalic ecaliaat; Total Catiea 
Coacaatratios; lydraslic Talocity; rorosit j 

la 222; l a 22« 

B M I 222; MDXVr. 220; e ioa l l n i f » : I Q f i r n i ; 
ratus; m u STavns; U I O H T O I T s m i t s ; I I B I T 
«ISES; casB: SBOCRSISTIT; ITM0L0ST: 
•aaTox«ci.Toc Bicimoi 

<255> 
T*sfc*y, J .D. , laaraac* tiaaraeca laboratory, 
Uasraora, CI . 

rral iaiaary laaalts of lapariaaatal lark ia tka 
•asieaaclid* l i f r a t i a * Praorae. tka Sorptiaa 
Ckac^ctar of Taffacaoas lock* ia a ' S t a t i c ' 
facaas •Vyaaaic' l e i * af Taatiaf. (1) 

0CIB-TTM*; IT pp. ( I fT t , Pakraary 2a| 

Irpariaasta aara toaa to exaeiae tka affact 
af "static" aa4 "traaaie* coatitiaas o» tke 
eorpt i ** capacity of aarloas asckaafa aadia 
for S .T (»2 I . Tka "atatic" eoalitiaaa aara 
proaae*4 ky al loaiaf tka rock (aeaia) aaa tka 
f l a U to a i t aaolatarkao. la tka "lyaaaie" 
cas* tka f 1*10 flosaO tkxesok tk* rock. Tk* 
rocka aaaO aaca a aaakar ef aiffereat taf fa 
kat aost of the tasta aara Ooaa ea taa 
Trai l r iaa* Caaoar of tka Ikaatf Caayea Taff. 
l a a soacca of Ir(»2) a eoabiaatloa of 
IScPSJt 2 aa« SCO eae asef. for tka static 
case tka aara teel i te i a t a * t s f f , tka asca 
aecptloa occarrat. also, ta rocks aitk a 
fiaer f ra la a l i a aora sorptio* took plaa*. 
la tka "static" axparlaaits, a ataaty state 
aas reecaal after tea f i r s t kear aceeaciaf a 
ckaractarlatle f l a t top ear** (or la aea I 
lea* . Tfcia eas laterpcatat IM tk * rata ef 
alseoletisa osssllisf tk * sot* ef aarsties. 
Tea attaiaaaat ef * * a l l i k r l a a aaf/er jorptl»a 
capacity ia tka "Oyaaelc* eipariaaats aaa 
ackieaeO oraOaally aal aas aasaaaa to occar 
la tka "stat ic" esperlseat*. tea p i , 
koaaaac, lakiUtaO Sr(«2) aorptloa kecaaaa 
t a * kyacofei lea l a a cojpatltar far saratlea 
sites, la t k * oyssale • * • * , aorptloa ef 
Srf»2) aas croatar is a art esporlaeat 
Oeserlkec akoao tkaa la tfca static ease. Tka 
raaaea for tfcls is tkat la tk* stat ic safe 
tke lea* alaeolvea or laaekoO reaaia 1 * tae 
solatia* a i t caapata aitk tfc* lea af 
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tmnmrami nus ior; 

»• <ISS> 

<2S5> COWT. 
I n t e r e s t . l U r m , i s tke dyaasic e t a * tae 
diaaolsad or leackad l o s s a n flashed fcox 
tke spates aad keace do act coapeca. ffSfl 

( n i l S i s * Dis tr ibat iae; p i 

cinoas; nsniWTiM c o e r n a m : icnovs 
•aos; ia«s: n* n a t m ; ice BXCBISCE 
CIMCITT: llBOtlTOBT STBsItS; D H I U : >•; 
•aa-ntr* ISTBBICTIOBS; Tares; utauiss : 
m u m ; SOSKIM 

T t t U , C . * . , « - S . c o o l o a i c a l S n t r , 

Bote* oa W i w c i l o i ia Pla id p ise by Seoloe ic 
Peatares. {«) 

Tia-TtM; crosad Bisposal of Baaloactlsa Bastes , 
J.B- Bocaaa, A c . , a t a l ( U s . l , Proceedlass of a 
2B* Ceafaieace, Ckalk Blear , Cased*, Septeaber 
24-29, 19*1, (pp. « « - l 7 a i , « 3 5 p * . | t 9 C 2 , larck) 

I t t e a p t s t o explain t a * d l f foresee b a t — * 
dlsparsioa a s aeassred l a t k t laboratory asd 
ia tk* f i a U . creator dispersion i a tka 
( i * U i s e t tc ikated t o sedieaatary s traetaras 
eed otker eeo lop ic iaboaoeaae i t l e s . rkasa 
iakaeoaaaeit ies aakssc* dispersion ay c a s s i a s 
aeter t o aova a t d i f f e r a a t a e l o c i t i e * a t 
d i f f e r e s t p c i a t s e i t k i a a bad. l a t e r a l 
disparsioa w i l l e a s a l t f coa laa t i caUr i . t r i s 
aediaeatary daposit*. Tactical disparaioa 
toads to ba laklb i ted by teddiap ia sack 
depos i t s . P ia ld t a s t s of disparsioa i a 
a l a c i o - f i b * i a t i l a d e p o s i t s at aseford, 
Bsskisatas ata c i tad . i concentrated 
so la t ioa of 100 lbs of ataaiaa dya aas 
dribbled tkroawk a pociod of ebuat 2* kr i a t o 
aa aapaapad s v l l . I t aas f i r s t vietad sp la 
aboat M daps i s t a l i 11,500 f t 
doatoxadlest aa/ tka paak eoacaatratlna 
pasaod i a abost 135 daps . Tka dye aas 
short ly dispersed loaej l tadiael ly o»ei tka 
eajor pact o f tfea diartaace trararsad by tka 
f a s t a s t aatar. fMBI (CSP) 

Jest s t i a a tka s srrsce . (M/C*BI 

»BISOTtO»T; SfBIBtPTS; BISftBSIO*; PPBBBsBIKTr; 
CBOVBB ( M R ; BTMBeTIC »*X0CITT; MUD STOBTES 

<2ST> 
Teoeee, B.C. , OeiaereitT of Borth Carolina, 
Ckapal d i l l , PC. 

t reb les* ia Sorptioa on c l a p Biaerals 
I l l a s t ra ted rttk Data as t»a Spate* 
C s - P a - s o s t s e r l l l o e l t e . (3) 

T I V T « « ; Croead Disposal o f Badleactiae Bastes , 
J .» , Boreaa, j r . , a t a l ( t d s . l , prsceedlaas of s 
2*4 Coefereac*, Ckalk Blver , Caaada, Saptaabar 
20-29, t H t , (pp. 779-197), « $ pp. 
( T I P - H I d i - c m a , Barckl 

B e e t e e r l l l o s l t e , l.t.l. • « . 23, n» traatad 
sltfc K l a a t l l a l l Ca «»s taao*a« aad the* 
triad aad kaatad for 2* krs at 500 dearees c 
t o p a r t l a l l r ea l l spsa tka l a t t i c e . 
Characterist ics of esv^saaa-aacptloa of ee-Be 
sate s t id lad o» botk I ' M traatad aad 
satraatad d a y aaita tka a fa i l lkr iaa colas* 
teckalese at 30 dearees C aad 70 deereea C 
aalaa r< 13* aad Sa 133 tr icar* . Tka eo l saas 

eex* alatad aad tka a l a t a a t s aaalpxad bp 
s e i B t i l l a t i s s apactraaatxp far t o t a l cat iaa 
excaaaf* capacity aad iaa coapaait ioa of tka 
B l sexa i . take*tad aoat.ancilleai.ta bad a 
cat iaa exekaae* capaci ty oC I . J 1 aee /e 
bacfcboae for tka rs-ba systae; aalaas for 
treated aoataari l loBita rseead fraa 0 .73-1.07 
a**/f a t 30 dacraas C aad frsa 0 . i 2 - 1 . 0 t a t 
70 aaataas C for CCCal^co aalaas of 
O.-fO-a.COOS. n s p e c t i a a l p . stadp of aatkalpp 
ckaajpa aarsas clap coapasit ioa iad icata that 
a f tac tka> kaatiap procoas, s i t a s caaaia ia; 
aaa i labla for asckaapa taal to biad c s aora 
atcaaalp. xf s a a l l saoaats of a Cs s a l t ara 
add** t o tka traatad s o a t a o c i l l a a i i e 
saaaaadad ia aatar, tk* sackad Cs radacas tka 
c l a y ' s capacity for aa~t aackaaaa; t o t a l 
aacaaaaa capac i t ia s far Ba raapad fraa 
O.««0-0.7a« aa«/a for 0-0.0992 aa« Cs addad/p 
c l a y . I t i s apacalatad tkat Cs raplacaa I a t 
s i t a s o f so laca lar - sca la •cracks" ia tka c lay 
aaas , aakiao aatry of »a i oas t o tka ' c r a c k s ' 
i a p o s a i a l a . aaotfcar obsaraad aSfact i s tk* 
•pearaat *tizatioa- of Ca aa t a * kaatad c lay 
l a tk* c o l a s * after e l a t i o s aas sappeaaaTy 
coaple ta ; a t C/Go • 0 .005 , rasidaal Cs 
aasdaalaat t o 0.0O19 aaa/9 *as faaad. t t i s 
t o t kaosa ekatkar t k i s affact i s daa t o 
ac taa l f ixat iaa ac aacaly t o astraaaly s l o * 
axcaaao*. I W i 

ca t iaa Excaaapa Capacity 

Cs 1 3 * ; Ba 133 

BOBTSOBXUOBITe; SOtPWOS; CISIBR; BtllOB; 
OLCIBB; PIXITIOB; HDIOIOCLIDt BXCaiTIOB; 
rrsogn-iriTroB; JOB BxcatBO; x a i i c P*3CXSSES; 
UB0BBT0BT ST0OIE3 

<2SB> 
T i f f l i a , L.O., J .T. taoaraaeff, aad « .« . Taylor, 
aprieal taral Ckaaicalv Baasaaaaat takoratocy, 
l a r i c a l t s r e l taviroaaaatal aaa l i t y l a s t i t a t a , 
• a l t s a i l l e l a r i c s l t s r a l Basasrck caatar, 
B a l t s a i l l a , BD. 

•s tay Batal aad Badloaaclida aakaaior i a S o i l s 
aad r i a a t s : 1 Beriaa. f*l 

Baport ; 102 pp . (1973 , Bacasbsrl 

Tba r e s a l t s of aa axtaasiae l i tacatara raaiaa 
oa rtdioaacl ida sad kaary aatal bakaaioc ia 
s o i l - p l a n t s y s t a s s i s prasaatad. ractors 
a f fect lap tka awal labi l i ty of trace e l e e a a t s 
aad radioaaclidas sack as ckeaica l s t a t e , 
s o i l d i s t t i b s t l o a . forsat lo« of orpaaic 
coapleaaa, adaarptlaa onto e iaeral sac (aces , 
pB depaadaaca, s o l e b i l l t y pcodarta of 
aodarataly t o klgfcly so lakla coapoasds, radot 
p o t e n t i a l , s i c r o s l a l pcoeassas, aradatioa of 
cospoaads (roe plast r o o t s , lad 
a*taoro lo9 ics l coadi t ioas ara diacassed at 
lasftfc. Tka paaaral processes of cat ioa 
as-cfcaaaai, d i f fa s ioa , roct sptaka, aa i 
t r a u l o c a t i o a ara de ta i l ed . 01 rcassloas »( 
root sptaka iac l sde deacc ipt ioas of kotk 
pasalra aad ac t ive aptabt aad tka i e f l aeace 
o f o t ldat ioa s tate oa apt ska. l o s s e s s f 
r sd ioaac l ldes or aeta l l a s s f ree p leats by 
loaf saaddlaa, s s t a t i e a , aad J.eeeUM aad 'ka 
foras of traas locat ioa ia tka sylea aad 
pblae* are fiaaa s p e c i f i c a t taat ioa . (JC» 

1 casprekeasiaa raalea of cadlaasclide bekarloc 
ia plant* aad s a i l s i s presastad ia a soaaskst 
coafased fask iea . (DB/JC) 

$r 9 0 ; Cs 137; C* f««; Tk 210; f lit; Bb 210; 
to 210: Co «0; Ba }<t 

http://laaticaUri.tr
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<25»> 

EBVTfOEBEBML TRaESPORT 

< ? » > COBT. 
BPTUE; CBTIOB t I C U K E C l U C I T T ; -CBEBICaX 
PROPERTIES; P U R S ; DIPPOSIOK BIOTI; LEICBTBG; 
CROPS; EETBLS; VaDIOBUCLICE BIGaiTIOl; RETRBS; 
BIDIOBBCLIDES; REVIEWS 

UBIOIBCLIDE BRunoa: VBSBTBBITEB XOBE; SBOOID 
BITER: B0BEL5. B1T8EB«TIC»L; RETIEBS: BIDEOLOGT 

<259> 
T r a v i s , C . C - . Oak Ridge R a t i o n a l l a b o r a t o r y , 
w e a l t h aad S a f e t y R e s e a r c h D i v i s i o n , Oak R i d g e , 
I I . 

B a t h e a a t i c a l D a a c r i p t i o a o f a d s o r p t i o n and 
Transport o f R e a c t i v e S o l a t a a i a S o i l : a Review 
o f S e l e c t e d L i t e r a t u r e . (2) 

OREL-5B03; 67 p p . ( 1 9 7 8 , O c t o b e r ) 

1 r e v i e w on t h e s t a t e - o f - t h e - a r t o f 
d e s c r i b i n g t h a a o v e e e a t ' O f : e a c t i v e s o l a t a s 
through t k a s o i l i s p r e s e n t e d . Tka pa par i s 
d i v i d e d i a t o a s e c t i o n f o r d e f i n i t i o n s of 
p e r t i n e n t t e r e s , a l e c t i o " o a t h e 
d i f f e r e n t i a l a q u a t i o n s d e s c r i b i n g 
c o B v e c t i v e - d i s p e r s i v e s o l s t e t r a n s p o r t i n 
pbroes a e d i e , a s e c t i o n e o n t a i a l n g t h e 
B a t h e a a t i c x l a o d e l a , and a s a c t i o a » i t h a 
r e v l e v o f s e l e c t e d l i t e r a t u r e . T_* t e r e s 
d e f i n e d a r e : ba lk d e n s i t y , p o r o s i t y , poce 
T e l o c i t y , Dercy f l o » v e l o c i t y , T o l a a e t c i c 
a a t a c c o n t e n t , s o i l - w a t e r p o t e n t i a l , 
h y d r a e l i c h e a d , s o i l e o l s t a r e r e t e n t i o n 
c a r v e , and breakthrough c a r v e . Rode l s 
d i s c u s s e d a c e i n t « o c a t e g o r i e s , e q a l l i b i i a a 
a d s o r p t i o n and f i r s t - o r d a i k i n e t i c 
a d s o r p t i o n . Linear a d s o r p t i o n i s o t h e r a , 
r r e n n d l i c h i s o t n e r u , L a u g a u i r i s o t h a r a , and 
L a n g a e i r t w o - s u r f a c e i s o t h e r a a e d e l s a r e 
t h o s e under t h e f o r i e r c a t e g o r y . R e v e r s i b l e 
l i n e a r , t e v e r a i b l e n o n l i n e a c , k i n e t i c 
p c o d a c t , b i l i n e a r a d s o r p t i o n , E l o v i c h , P a n 
and t y r i n g , and conDined e q u i l i b r i u a and 
k i n e t i c n o d a l * a r e of t h a l a t t e r type 
c o n s i d e r e d . A n a l y t i c a l s o l u t i o n s t o t h e 
t r a n s p o r t l O d e l s are o a t l i n e d . (IDT) 

1DSORPTI0R; BREIKTEROOGB DISTRIB0TIOB; 
EOOkTIO"!; B U S ITT; EOOILIBBIUB COBSTaBT; 
RTBR3L0GT; BOOELS, RlTREHnTICIlL; ROISTORL; 
POROSITT; ISOTKERBS: R1DIOB0CLIDE RIGR»TIOR; 
SOILS; REVIEWS 

<260> 
T y n g i , I . * . . , B a t t a l i a - P a c i f i c B o r t h a e s t 
L a b o r a t o r i e s , R i c h l a n d , 9k. 

R a d i o n u c l i d e Transport i n n n s a t o r a t e d 
Groundvater S y s t e a n . (3) 

BBBL-22*5; Unc lear B a s t e Ransgeaent o a a r t e r l y 
P r o g r e s s R e p o r t , October t h r o u g h Deeeaber 1 9 7 $ , 
» . » . P l t t t ( C o a p , ) , (p . 7.1), 12 pp . 
(BBBL-22»5) , 11977, h p r l l ) 

% s t i d y of r a d l o n o c l i d e s o v e s e n t and a i x i n g 
In u n s a t u r a t e d t o n e s o f gronndvater B a s i n s 
h a s been d i v i d e d i n t o t h r e e a r e a s . The 
e e r i e * a! l i t e r a t a r a c o n s i s t s of p a p e r s 
d i a l i n g v i t h r a d i o n u c l i d e t r a n s p o r t and 
a n s a t a r a t e d f l o v a l o n g v i t h v a t a r f l o v and 
v a t e r q u a l i t y i n a s a a t e r a t e d poroas a e d i a . 
Tha second t a s k v i l l b e tha s t a d y of 
e a c b a n i s B S s a c h a s hydras l i e c o n v e c t i o n and 
d i s p e r s i o n , d e c a y , and s o r p t i o n o f 
r a d i o n u c l i d e * . Por t h e f i n a l t a s k a f l o v 
e o d e l and « d i a p e r * ion a o d a l v l l l be 
f o r s u l a t w d f o r p r e d i c t i o n p a r p o s e s . (»B*; 

<261> 
0 . 5 . P n b l i c S e a l t h S e r v i c e . 

B i o l o g i c a l a s p e c t s o f Los L e v e l R a d i o a c t i v i t y i n 
t h e c o l a a b i a ( i v e x . (3) 

I1SH-275; U . S . l t o e i c Energy C o a e i s s i o a S a n i t a r y 
E n g i n e e r i n g c o a f e r e a c e . P r o c e e d i n g s , B a l t i a o r e , 
BO, A p r i l 1 5 - 1 6 , 195* ( p p . 1 S 3 - 1 6 5 | . <195»| 

The O .S . p a b l i c B e a l t h s e r v i c e c o n d i c t e d a 
s t a d y o f t h e C o l a a b i a R i v e r i n t h e v i c i n i t y 
o f »EC o p e r a t i o n s a t Ranford , B a s h i n g t o n 
b e t v e e n 1951 and 1953 t o d e t e r a i a e v a t e r 
q a a l i t y c h a r a c t e r i s t i c s e f t h e s t r e a a p r i o r 
t o i a p o a n d a e n t and t o d e t e r a i n e t h e e f f e c t s 
o f r a d i o a c t i v i t y on t h e p h y s i c a l , c h a a i c a l , 
and b i o l o g i c a l c h a r a c t e r i s t i c s o f s a r f a c e 
w a t e r s , s e v e r a l r e g i o n s a e r e s t a l l e d 
t h r o a g h o e t t h e C o l a a b i a B a s i n , b a t t h e P r i e s t 
R a p i d s t o P e t e r s o n a r e a v a s s e l e c t e d f o r 
d e t a i l e d s b s e r v a t i o B . P h y s i c a l and c h e e i e a l 
e x a a i n a t i o n s i n c l a d e d t h o s e f o r t a r b i d i t y , 
t e e p e r a t a r e , d i s s o l v e d oaygen . a n e m i a , 
n i t r i t e s , n i t r a t e s , p h o s p h a t e s , s u l f a t e s , 
c h l o r i d e s , pH, and t o t a l a l k a l i n i t y . H i n t r a l 
a n a l y s e s vera c o a d a c t e d f o r e l e s e n t s 
n e c e s s a r y t o b i o t i c e e t a b o l i s a , a s v e i l a s 
f o r t h o s e v h i c h any be t o x i c , i s f a r a s 
c o a l d be d e t e r a i n e d , Baaford P l a n t e f f l a e n t s 
had had BO e f f e c t s on t h e p h y s i c a l or 
c h e a i c a l c h a r a c t e r i s t i c s of t h e C o l a a b i a 
R i v e r . R e l a t i v e abundance d a t a f o r p l a n k t o n , 
f i l a a e n t o u s a l g a e , b o t t o a a a l a a l s , and f i s h 
s h o v e d l i t t l e o r no e f f e c t s a s a r e s a l t of 
Harford e f f l u e n t s - , v b e r e d i f f e r e n c e * , 
o c c u r r e d , t h e y c o a l d be a t t r i b u t e d t o 
s e a s o n a l v a r i a t i o n o r t h e i n f l u e n c e of s o r e 
t u r b i d , v a r a e r t r l b a t a r i a s . R a d i o a c t i v i t y 
s e a s a r e s e a t s o f r i v e r v a t e r s h o v e d 
c o n c e n t r a t i o n s of i I 1 0 ( E - i ) to l e s s than 
10 (E-6 ) a C i / g . The p r i n c i p a l r a d i o i s o t o p e s 
i n t h e v a t e r d e e t o Ian ford e f f l a e n t v e r a t h e 
s h o r t - l i v e d b e t a - e a i t t c r s Ca 6 » , Rn 5 6 , Ba 
2 » , ks 7 6 , and S i 3 1 , a l o n g v i t h t h e 
l o n g e r - l i v e d P 32 ( 1 - 2 * o f t h e t o t a l a c t i v i t y 
n e a r t h e p l a n t ) . B i o l o g i c a l s a a p l a s v e r a 
prepared f o r r a d i o l o g i c a l a e a s u r e a e n t by 
d i g e s t i n g the u r g a n i s a s i n n i t r i c a c i d and 
a s h i n g t h e d i g e s t a t e i n a a u f f l e f u r n a c e . 
The r e s i d u e v a s p l a c e d on a 1 in p l a n e h e t and 
c o u n t e d f o r £ - 1 5 B i n ; t h e count v a s c o r r e c t e d 
f o r d e c a y , g e o a e t r y , s c a t t e r , and a b s o r p t i o n . 
R e s u l t s i n d i c a t e d t h a t r i v e r o r g a n i s e s 
c o n c e n t r a t e r a d i o n u c l i d e s t o a g r e a t d e g r e e , 
up t o a l a o s t 1 0 , 0 0 0 t i a a s the t o t a l b e t a 
a c t i v i t y i n t h e e s t e r , p l a n k t o n and 
f i l a e e n t o a s a l g a e c o n c e n t r a t e the a o s t 
r a d i o a c t i v i t y [ r a n g e o f a v g ' s > 2 X 10(E-2) t o 
1 X 1 0 ( 1 - 5 ) u c l / g , s a x . B X 10 (E-2) u C i / g ) ; 
f o l l o w e d by b o t t o s a n i a a l s [ r a n g e o f a v g ' s 
f r o a l e s s than 1 X 10 (E-6 ) to 6 X 10 (E-3) 
u C i / g , s a x , 1 X 10(E-2) u C i / g J , j u v e n i l e f i s h 
( r a n g e of a v g ' o • 6 X 10(E-6) t o 1 X 10(E-3) 
u C i / g , s a x , 8 X 1 0 ( E - 3 | u C i / g ) , and a d u l t 
f i s h [ r a n g e o f a v g ' s • 6 X 10 (E-5) t o 2 X 
1 0 ( E - 3 ) u C i / g , s a x . 7 x 1 0 ( 1 - 3 ) o C i / g ) . 
a c t i v i t y l e v e l s In p l a n k t o n and a l g a e a r e 
d i r e c t l y dependent on tha a c t i v i t y l e v e l s i n 
t h e v a t e r , v h l l e t h o s e of a o s t a g u a t i c 
a n i a a l s a r e dependant upon t h e i r a e t a b o l l c 
r a t e s , V a l u e s f o r b o t t o a a n i a a l * vara 
h i g h e s t a t l o v - v t t e r s t a g e s and h igh v a t a r 
t e a p e r a t a r e * . There v a s a d e c r e a s e v i t h l ov 
v a t e r t e a p e r a t a r e s , e v e n though a c t i v i t y In 
t h e va tar and p l a n k t o n r a a t l n e d h i g h , 
a p p a r e n t l y a o s t a g u a t i c a n i a a l s in tha 
C o l u a b l a c o n c e n t r a t e r a d i o n u c l i d e s through 
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<261> 

<2»1> COIT. 
f e e d i n g n U « than by o t h t c p r o c e s s e s s a c h 
a s a b s o r p t i o n t h r o u g h t h e s k i s o c g i l l s . * t 
Raaford Farcy C r o s s i n g , a o s t o f t h e a c t l a i t y 
i n p l a n k t o n i s f c o a Ba 2 * . I s S t , and S i 3 1 , 
e i t a a s a a l l a a o e n t f c o a * 32: on t h e o t h e r 
n a n l , a c t i v i t y l a f i s h and o t h a c a q a a t i c 
a a i a a l s i s p r i a a r i l y f c o a P 3 2 . T h a t * a c a BO 
i n d i c a t i o n s t h a t r a d i o a c t i v i t y l e v e l s i n t h e 
r i » « r h a v e any a f f e c t oa tha a q a a t i c 
o c g a a f . s a s t h e a s e l v e s ; however , t h e f a c t t h a t 
t h e y c o n c e n t r a t e r a d i o a c t i v i t y t o l e v e l s aaay 
t h o u s a n d s o f t i a e s t h a t i n a a t e c and a c e 
u t i l i z e d t o a c o n s i d e r a b l e d e g r e e by h e a a a s 
aay be s i g n i f i c a n t . ( l a t h i ( U I ) 

pB; T e s p e r a t e r e ; T o t a l I o n c o n c e n t c a t i o a 

Ca « * ; aa 5 6 ; » • 2 S ; a s 7 6 ; S i 3 1 ; P 32 

l l f c B S ; PBTSIC1L FBOFEITIES; CREBICaL 
FBOPEBTIES; TBaPEBBTOBE: p » ; aLULIBITT; 
IITxlTES; IITBITES; FBOSFHTES; 0XT6EB; 
PL1BT.TOB; BIOTI; 1 I61E; IETEITEBRsTES: P I S S ; 
tIDIOkCTlfITT; IISIOEBCUDES; PBOSPBOBOS 3 2 ; 
CQECEBTIBTIOBS; COBCEBTBBTIOB ricTois; rooo 
CB1IBS; EBTItOBBEETtL EIPOSOK FhTSBlT; 
BIDItTIOE BlIaBDS; FIELD STUDIES; LlBOHTCIT 
STUDIES; DISPOS1L SITE 

« « 2 > 
W a l l a c e , I . , K. S e n n i t , E . g . l o e s e y , and H. 
• i s h i t a , u n i v e r s i t y o f C a l i f o r n i a , Los l i g e l e s , 
c » . 

B i o l o g i c a l T c a a s p o c t o f B ad i o u s e l i d e s at 
Lov-Leve l ( a s t e S t o c a g e S i t e s . (21 

BOBE6/CP-0701; hnaaal B e p o c t October 1 , 1977 -
S e p t e a b e r 3 0 , 1 9 7 8 ; 121 p p . ( 1979 , Barch) 

Tha a a j o r o b j e c t i v e o f t h e y e a r s »ork a a s t o 
p r o v i d e background i n t o n a t i o n o n a o n i t o c i n g 
a s p e c t s of l o v - l e v e l v a s t e s t o c a g e 
f a c i l i t i e s . S t a d i a s p e c f o c a a d a c e aa 
f o l l o w s : 1) c a p a b i l i t y f o e a s s a y o f s e v e c a l 
t r a n s a c a n i c s i n s e g a e a c e m d e v e l o p e d a t t a o 
l a b o r a t o r i e s . 2) • f r e q u e u e d i s t r i b u t i o n 
s t u d y o f c a d i o a a c l i d e s aad s t a b l e e l e a e n t s in 
p l a n t s a a s d e v e l o p e d under c e a s o s a b l y a n i f o c s 
c o n d i t i o n s . 3) Reasons f o e a s e v e r a l - f o l d 
range i s t h e c o n c e n t a t i o a s r a t i o s used t o 
p r e d i c t p l a n t uptake o f t t a n s s c a n i c s vera 
d e a o n a t c a t e d . • ) The o b j e c t i v e o f d e v e l o p i n g 
a a o r e a c c a r a t e a o l t i p l e r e g r e s s i o n s o d e l o f 
s o i l p a c a a e t e r s on t h e c o n c e n t r a t i o n r a t i o of 
f i v e d i f f e r e n t t r a n s u c a a i a a a l e s e n t s i n 
p l a n t s i n v o l v e d i n t h e food c h e i n o f san van 
v i g o r o u s l y p u r s e e d . 5) The o b . * c ' i v e of 
d e t e r a l n l s g hov such c a d i o n a c l l d e can be 
a o b i l l x a d by deep r o o t i n g o f p l a n t s f roa 
d e p t h s i n s o i l a a s pat i n t o an e i p e r i a e n t a l 
t e s t . 6) The r e l a t i v e i a p o r t a a c e o f s t a b l e Sr 
vs Ca oa c a d i o s t r c n t l n s t r a n s p o r t and o f 
s t a b l e Cs v s K on r a d i o c e a l a a t r a n s p o r t under 
v a s t e a a n a g e a e n t c o n d i t i o n s m s t a d i e d . 7' 
S e v e r a l a a s t e a a n a g e e e n t s o i l s a c r e 
c h a r a c t e r i z e d a s p r e l i s i n s r y s t e p s t o growing 
p l a n t s on t h o s e s o i l s s i t h s p i k e d l e v e l s of 
r a d i o n n c l i d e s and w i t h a c t u a l v a s t e c h e a i c a l s 
o t h e r v i s e added . i | P s t a r e s t u d i e s planned 
i n c l a d e f i e l d vock a t Baser F l a t s , Kentucky, 
and a r e v i e w and s y n t h e s i s of I n f o r s a t i o a 
r e l a t i n g t o a o d e l s . (hath) («HF) 

BJSTE STOIte i ; BISTBi, LOB-LEVEL; K10IOB9CLI0E 
BISItTIOB; SOILS; CHEBICaL FBOPtETIZS; FRTSXCll 
PtOPEBTIISJ BIS E H LOOT! SiBPLIBO; PLIBTS; 
OFTIKE; ICTIBIDBS, aREBICIOR 2 * 1 ; CBZLITES; 
OBOfTB; FLOTOEIOK 2 3 8 ; FL0TOBI0B 2 3 9 ; FLOTOBKM 
2*0; BETrBBITIB 2 3 7 ; CBBIOR 2 M ; 3TB0VTIUK BS; 

BaDIOCBEBISTET; STeTISTICS; TODELS: BOOTS: 
CaLClOB; PR; ChTIOB EXCH1BGE CaPlCITI; 
MTFeCTIOB; BEVIEWS 

<263> 
S a r d . D . S . , aad e . T . Teh, Oak Bidge B a t i o n a l 
l a b o r a t o r y , E n v i c o n a e B t a l S c i e n c e s D i v i s i o n . Oak 
S i d g e . TB. 

B a t h e a a t i c a l R o d e l l i n g i n l o w - L e v e l B a d i o s c t i v e 
B a s t e B a n a g e a e a t . (31 

COBF-7B1121; S c i e n c e U n d e r l y i n g ( a d i o a c t i v e 
B a s t e B a n a g s a e n t , P c o c a e d i a g s o t a S y a p o s i a a , 
B o s t o n , B I , Boveabec 2 8 - D e c a a b e c 1 , 1978 . (pp. 
7 0 - 7 1 J , 7 7 p p . (COBF-78112 11. (19781 

The r o l e o f e a t h e a a t i c a l n o d e l s i n t h e 
s a n a g e s e n t o f s h a l l o v l y h a c i e d u s e e s Is 
p r e s e n t e d , f o r h a a i d r e g i o n s t h e a o d e l l i a g 
o f t r a n s p o r t p r o c e s s e s ia t h e s o i l s a d i s t h e 
g c o a n d a a t e c r e g i a e s by e g a a t i o n s i s a t o o l 
f o e a a a s t e a a n a g e a e n t prograa . T h i s a o d e l 
a s d o t h e r s s a y be asad ia s e n a g e e e n t 
d e c i s i o n s . Such d e c i s i o n s a c e e i e e p l i f i e d by 
n e a r s a r f a c e s e a l s t o p r e v e n t p r e c i p i t a t i o n 
i n f i l t r a t i o n . E x i s t i n g t u o - d i . a e a s i o n . a l 
f i n i t e a l e s e n t a o i v t a c e and s a t e c i a l 
t r a n s p o r t a o d e l s have bean a o d i f i e d and 
a p p l i e d t o a c o a b i n e d s a t s c a t e d i n f 
u n s a t u r a t e d s y s t e a . («J») 

.'ODELS, BaTBEBaTICiL; W1STBS, LOB-LEBEL; 
D.SPOS1L SITE; TBEBCBES; 1 ISTE SIBIGEBEET; 
RtDIOBUCLIDE SIGBaTIOB; TBE0BETIC1L STUDIES 

<26»> 
( h e e l e r , R . L . , B . J . S a i t h , and a. P. G a l l e g o s , 
Los h l a a o s S c i e n t i f i c L a b o r a t o r y , Los l l a a o s , 
BR. 

» P r e l i m i n a r y E v a l a a t i o n o f t h e P o t e n t i a l for 
P l a t o a l o a B e l e a s e f c o a Bar i l l Grounds a t Los 
l l a s o s S c i e n t i f i c L a b o r a t o r y . (3) 

L1-669S-RS; 19 pp. (1977, r e b n i r y ) 

In t h i s r e p o r t an a n a l y s i s i s sade o f a 
naaber o f n a t a r a l phenomena which c o a l d 
r e s u l t , i n t h e r e l e a a e o f p l u t o n l u a f rou 
r a d i o a c t i v e v a s t e s b u r i e d a t tae Loa l l a a o s 
S c i e n t i f i c Laboratory ( U 5 l | , Backgroand 
i n f o r a a t i o n c o n c e r n i n g tha h i s t o r y and 
p r a c t i c e of r a d i o a c t i v e v a s t e d i s p o s a l a t 
LaSL i s p r o v i d e d . The p o t e n t i a l l a p a c t o f 
b a r i a l o f r a d i o a c t i v e » a s t e a "a »'.e 
e n v i r o n a e n t i s a d d r e s s e d through t h e 
s e c h a n l s a s and r a t e s by vhlck the 
r a d i o n a c l l d e s can e a t e r the e n v i r o n a e n t . 
Only a e c h a n i s s s i n d e p e n d e n t o f haaan " t t l v l t y 
a r e c o n s i d e r e d . They a r e d i v i d e d i n t o t v o 
c l a a s e s , s c a t s and c h r o n i c . Tha ac i ' t e 
r e l e a a e n a c h a n l s s s c o n s i d e r e d a t e 
e a r t h q u a k e s , s e t e o r l t e i a p a c t s , s a d 
t o r n a d o e s . These have bean t y p i f i e d by l ov 
o c c u r r e n c e p r o b a b i l i t i e s [ 1 0 ( B - » | -
1 0 ( E - 7 ) / y r ) . The c h r o n i c s e c h t s i s s s t h a t 
h a v e baa.- c o n s i d e r e d a r e r e l e a s e through 
u p t a k e by p l a n t r o o t s , e i p o s s r e by s o i l 
e r o s i o n , and t r a n s p o r t by s o i l v a t e r . The 
r a t e s o f t h e s e p r o c e s s e s ..re l o v , but any 
r e s u l t i n r a d i o n u c l i d e r e l e a s e o v e r l o n g M a e 
p e r i o d s . The a n a l y s i s of uptake by p l a n t 
c o o t a vas aade u s i n g an e n v l c o a a a a t a l a o d e l 
c u r r e n t l y under d e v e l o p m e n t ; the a o d e l i s 
d i s c u s s e d in s o a e d e t a i l , (autkl 
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<2««> co»r. 
Ippllcable t o ahellov land barlal la that the 
report eddresses aackaaisas throegh Bbisrh 
redloaecl ides aay aatar tka biosphere. (DI/JT) 

F« 231; Pa 219; Pa 2*0: la 2*1; Sr 90 

IICIOIUCLIDE BIGIITIOX; P I R O a m : (OtlkL; 
snEOi ires : TOBIIDOES; EEOSIC*; IIPILTRATIOI; 
-.mnn B I T E I ; m i r s ; u p r t i t ; EMTIQVIEES; 
BODELS; DISPOSL SITE; SOIL TIlSSPOtT: EBOSIOS: 
i a r w i o i : BOOTS; BEti i ts 

p o l l e t a a t coaceatratioa a s a i eac t ioa of t i a 
foe warloaa depthe i a tka a o l l pcof i la . 
( letbl IUII 

BO DELS; IOOELS, U n i U T K I l ; CO*a«TEI CODES; 
C0R1BTI1R TBaBSPOtT; I1D1DMCLIDE RSMTIOI; 
SOU TB1ISPOIT: lOSOtPTIOI; DlfTgSIDI; 
COICEaTJlTIOIS; nSlTftlTZB XOR; EQflTIOIS: 
umirxoi: I I H I I U C COIBK:TITITT; 
WlbElBILITt; PBCCXPITaTIOB, •REOtOLCCIClL; 
rrtpotirtoi: TBIBSPIIITIOX: aoisTtiE COITEBT; 
TtEOIET'-ClL STUDIES: SITE EtaLOlTIOB; IISTE 
0ISPOS1L 

<2«5> 
Bight, L.B. , aad B.S. In ia ievycs . TEH 
Corporatioa, Berkeley. CI. 

> jadloaaclide Traaaport aodel for Shallov Laad 
ser ia l S i taa . (3) 

COir-r>»512: Beaageeeat of lov- leval Badioactlve 
Basts, B.a. car tar . 1 .1 . BogHss l , aai B. takn 
(Eds.l , froceadiaos of a Syaposiaa, I t l s a t a , 
;». (lay 23-27, 1977. Pergaeca Praia, Bee Tort, 
BY. Ck. 10 (pp. 1161-1172J, 12ia pp. 
<CO«P-770512J.|1'>79) 

1 atate-of - the-art caapatat coda has baaa 
developed by TEtl ander EPk spoBsorshlp aad 
ratio* that ca lca la tas tka tranaport of 
pol le tants through a o l i a . Tka coapatar coda 
ca lca latas tba one-dlnensionsl transiant 
raapoaaa of a s o i l colsan t o iBf i l t ra t lag 
vater carrying a pol lataat that interacts 
with tba s o i l . Tba s o i l can i n i t i a l l y 
coataiB a specifiad aaoaat of vatar (0-100* 
of pore volaae) , aad tba sarfaca boundary 
coBditioas can raflact aitkar a fariable 
ra infa l l or a variable pond beigb*. Tkc 
iotaraction incladas botb adsorption aad 
di f fas ion . Tbasa are tka doslnant 
lntaraction aacbanisas for aost heavy aa ta l s ; 
hoaever, tba atractara of tba coda i s aech 
tbtt otbar aacbasisas can b* eas i ly 
iacorporated. Bacaasa of these c a p a b i l i t i a s 
tba coda i s applicable to tba evaleatioa of 
shallov laad bacial s i t e s typ ica l ly u t i l i s e d 
far diaposal of lov - l eve l radioactive aastas . 
The aodal ca l ca la te s tbe concentration (in 
ug/co cal aid tbe f lax (rate of pol lataat 
iotaaa.it through a borlxoatal croas-sactloBal 
area, in eg/iq ca a in) of p o l l a t a s t s in tbe 
soi l colaaa for different depths as a 
fenccioa of t o t a l elapsed t l s e . Tha aodel ia 
coeposed of tvo aajor s ec t ions . Tbe GEOfLO 
sactloB roatas f ie ld doan throagh tae 
unsaturated xone Being a f i n i t e i n f e r e n c e 
eolation of a nonlinear part ial d i f f eren t ia l 
equation abich governs floe in tbls region. 
IBpat reqaireaanta lac l sde s o i l aydraslle 
ckaracter i s t lcs and appropriate boandtry and 
condit ions. Soi l data required inclade s o i l 
density, part ic le surface area, i n i t i a l 
aataratlon, and hydraulic conductivity as, 
;>reaeare bead (pereeab l l l ty ) . f i tb regard t o 
sarfaca boundary coadl t ioas , aaBsal r a i n f a l l , 
araporatios, and traasportation are seeded, 
f i n a l l y , tbe e o i l - p o l l a t t r t interact lae 
aechanisas need to be defined and quanti f ied. 
The values of tkese par Beet era aed the ir 
possible raages can be readily determined by 
field invest igat ion. Tbe aodel can then 
calcaiate flald v e l o c i t i e s and degrees of 
satarst ioa (eoletore coat ant) a* a fa net Ion 
of depth 1L the s o i l colaaa sad of elapsed 
t lae . The second sect ion of the aodel 
(8100111 incorporates the output of OtorLO 
into a f i n i t e difference eolation of tbe 
cuavectlve transport eg at H o e . I l losance i s 
aide tot dispersion and reaction ( e . g . , 
•dforptlon) of tbe pollatant flax and 

<266> 
B i l h i t e . B.L., 
SC. 

Saaaaaab l iaac Laboratory, l iken . 

Ckeelcal speciat lon of Platoaiaa i s the 
•adioect ive t a s t e Ser ia l c roe ad at tbe Saaaaaab 
f iver Pleat . (3) 

KP-1511; 16 pp. (19T8, lagast) 

Cbesical spec ies of Pa in aater and sedlsent 
aaapl i s froe a bacial qcooed aoaltorlag v e i l 
and an alpha aasta burial trench at SIP sere 
Ident i f i ed t o aid in predicting Pe 
d i s t r i b e t i o a sad Biuret ioa. f i ltrariOB of 
aater (pB 7) froa f e l l C-17 throegh f i l t e r s 
f iner than O.aS a bad no s ign i f i cant e f f e c t 
on Pa coatent (32-23.6 p C i / 1 | ; t b a s , sa lable 
Pa in tbe v e i l i n a aalacalar diaaater l e s s 
than 12 k, and i s aot c o l l o i d a l , polyaeric 
Pe. lon-exchaBge resin batch t e s t s 
desonstreted that the aolsble Pa la aboat Si t 
c a t i o a i c . TT1 extraction shoved aboat 2S* of 
the Pa i s Pii(»«l: hexone extract ioa shoaed 
B3* Pa(»6). Uaa thaa 2t of tbe Pa sas 
soluble in xylene; tbe reaaiader (30K) aay be 
P a ( I I I ) . PletoniBB Ed cnlcaleted froa ( a l l 
c-17 > a t a r and sediaeat analyses Is 10(«•»»; 
hosever. Pa reaoval by uacoa'aaieated barial 
ground s o i l ind icates aa egat l lbc iaa Ed of 
60 . Ed va lees for s o i l aaaples feos aa alpha 
vaste baria l treacb vera 3SO-16,O00 (vlth oaa 
except ion , a l l vere over 10001. Icid 
leaching of Pa froa tke a o i l saggesta that i t 
aay be present as a non-polyaerlc hydroxide 
oc eorbed on aa ac id-so lab le s o i l 
c o n s t i t e e n t . Leaching t i t h aaaoaiaa acetate 
• a s froa l a s s thaa 1* to *S, ladicat ing that 
Pa i a sot ioBical ly boand to tbe s o i l . 
Leaching by a 1 I aaaonUa carbonate, 0.01 B 
EDT1 eo lat ion (28 .a-7s .M pg) l a p l i e s that fa 
i s not eorbed on the *oll as a polyaeric 
hydroas ox ide . Sraia aixe diatribatioB of Pa 
ves 11* in sand, lOf in a l l t , and 76* in 
c l a y - s i z e p a r t i c l e s . So i l Pa fros the trench 
t a s not cation-exchanged; 7St of the aol l Pa 
• a s associated s i th a e t a l l l c oxides In the 
s o i l . Ipproxleately 9S of the Pa vas 
contained la the c r y s t a l l l a e s o i l e i t r l i . 
Ion-exchangeable and organic acid fecas of Pa 
aeoanted to only aboat 2. i * each. Tba*, 
about 87* of the Pa in tha s o i l saa i s a 
r e l a t i v e l y laaobl le fora aad v l l l reseln s o , 
except for eoveaeat of s o i l par t i c l e s 
containing Pa. (LIB) 

Srain Sixe Distr ibut ion; Distribatioa Coefficient 

Pa 

B0II1L; TIESCHES; I1TER; IUTES, L0f-1ITIL; 
PL0T0HIIR; SOILS; I1DIOI0CUDE RIWITIOB; 
CBIBICll PIOfUTIES; OXIDES; SOIPTIOi; CUTS; 
S1B0S; SILTS; LltOMTOIT ST0DIES; 0ISP0S1L SITE 

kv 
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<2«T> 
t i l h l t e , E . L , Savannah J iver Laboratory, l iken . 
SC. 

I lodel t o Project Dose-to-«.en froe Earied s o l i d 
l a s t * . (3) 

COIf-T7asi2; seBageaent of Lev-Level radioactive 
• a s t e , B .I . Carter, I . I . Bogkissi . an! 9. Cahn 
I d s I , Proceedings of a SyaposiBe. i t l a a t a , 
SI , say 22-27, t<TT. p^tgaace press, »•» Tort, 
• t , C». • , (pp. 190V101*) , 121» pp. (I«79| 

To plan tor the postoperatioral sarvei ) lance 
tad control of the Ja vacant giver Plant so l id 
• a s t e berial s i t e , a nodal i s beiag developed 
t o s i a a l a t e aoveaent o f radionscl ides froa 
bsricd sol id vas t s throagb the eavironeent to 
m . * pre 11 Binary stady ha* bsan coaple<u.d 
to define poss ib le patksajs for Sr a 0 
soveaent fros bariod s o l i d vsste to san and 
to e s t l a a t e the. potent ia l dose-to-aan. 
Poss ible sr *0 roatss , M n m t ratas , and 
extents of eoveaent thtoagh tap envlroaeent 
are orgeai-ed in a f loe diagrea, ba*ed on 
kaoea or u.ssae.4 peraaeters. Strontisa 40 in 
bariod v^ste say aove t o aaa throsgh a se t of 
aqaatlc petavays (groaad vater, cracks, and 
river) and tkroegh a s « t of t e r r e s t r i a l 
patnvays (vegetation, aninals , and d o s t ) . • 
d irect -contact coapertaeat roprasents 
poatalated condit ions that coald occar only 
if s i n i s a l control of the barial s i t e a«re to 
caas*. ty integrating over the ent ire burial 
groaad, the average rat« at aoicb Sr vosld 
an tat tha attar tabic i s e s t la i t ed f> be 
• boat 0 .» Ci /yr . The saxiaaa Sr 
concentration in groa&d va*er •oold be aboat 
2 I 10(E»3) pel A ( s a i i a s a peraissable 
concentration (BPCl - 3 X 1»(V>1) pCi/L). 
The projected dose to a s ing le individual 
fros drinking e a t e r , i f facestead sspply 
• e l l s sere located in the barial region in 
the year 2000, eoald be about 1.« rea /yr . »t 
the Sr «0 floa rate of 0 .3* a/yr, aboat 2«00 
yr i s repaired for Sr 90 to reach roar Rile 
Creek, the sarface streaa nearest the btr la l 
grosnd. Dating t h i s t l s e , Sr 90 vovli decay 
by a factor of 10 (EOS) to < neg l ig ib le 
l e v e l . The ease holds tree Cor &earby Three 

<26T> 

Bats Creek. Data fros t e s t s nov i n progress 
are cot yet ava i lab le , bat transfer of Sr 90 
to deeper ags i fers and then to the Savannah 
Eiver i s not expected t o be faster tkaa to 
the c r e e l s . To project dose-to-sen for the 
t e r r e s t r i a l pe**.fcveys, data froa other 
i o c e t i o e s vets; tea ieaed tor possible 
application a t Savannah l i ver Plant. 
Projected Sr 90 valves ia selected fool 
i t e s s , i f they were grove, on barial grovel 
s o i l a f ter the year 2100, are based oc 
extrapolat ions of data in tae l i t e r e t a r e by 
esseaing that s troat iaa at depths greater 
than 85 ca v i l l g ive the saee aptake as that 
at 65 c e . For a vorst case condit ion, in 
vhich the barial groesd i s esssee i to be ased 
as a face s i t e , the 73-yr bone dose 
coee.ltMs.ts t o an Individ sal coassaiag corn, 
beef, s i l k , and vater groan or obtained 
oas i te vovld be l .a ree froa vater, 0.5 rea 
each fros aiik and beef, and » rea froa corn. 
•ovever, the e f f ec t of increased depth of 
plsceseat of Sc on tha redaction of pleat 
eptake say have bees anaerest isated, aaking 
coesasptioa of shallov gjcosnd vatar the 
c r i t i c a l path for dose-to-aan. To ref ine 
these project ions , a detai led conceptaal 
Bodel of radiooscl 'de transport has been 
forsa lated , and a coapetar prograa ar i t t en to 
ca l cv la te naclide transport aaoag the 
cospartacnts of the aodel. Several current 
and planned e i p e r i a e n t i l projraas are 
designed to ref ine c s t l a a t a s of aodel 
paraaeters, inc ladiag "xhaaatioa t e s t s , 
lys iae ter t e s t s , and s o i l t e s t s , (hath) [HR) 

RODELS: RODELS, HlTRERlTICel; IISTES, SOLID: 
DISPOSAL SITE: SIDIOJUCLID£ RISMTtOI; BOBIIL. 
SRJLLOS; ST1OITI0B 90; B40MTIOI DOSE; 
t»»I»0»n*IT»L EIPOSOEE Pt-RItT; SI00ID aiTES: 
SOPTICE • ITERS; alSXTTOf IhTE; OPTHE; C50PS; 
1IIR1LS; C0BP0TER M0GR1RS; TRE39ETtClL ST02IES: 
STFEiRS; CREEKS; BIT'BS; ri'LO STODtES; 
ECOLOCIOl ST00IPS 
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<2C8> 
aajeas, l . S . ( M - ) . end »-«- IEd.) t o i l e r . 

Tke l a t era l Radiation Eavireaaeat. (21 

Oaiversity of Chicago Press, Chicago, IL. (19e<| 

Sixty papers on environaeatal radiation 
s o i r e e s and enviroaaeetal eoni tor ieg are 
p n m u d . la address ent i t l ed •Radiation 
aid Other Eavironaental Factors ia Baaaa 
Biology" ay I- Loeery Sobaoa i s a l s o 
lacleded. Tke appendices iac lede s e c t l o e s oa 
aa i s terca l ibrat ion experiaent an 
instraoeatat ioa esed ia etviroaaeatal 
radiat ios aeesereseats , properties of the 
araaiaa aad tkoriae s e r i a l , aad abbreviations 
i » i ia the t « i t . (aTl 

laforaatioa pertinent to (a aaaaatioa froa 
baried aastes aad esr iroasental s o a i t o r i s g of 
• s i t e s i t e s are preseated. tDB/RT| 

ttfitotmtTi BOIXTOBIIG; J I S T H R E I T S ; U D O I : 
IOC'S; SOUS; PUITS: BaCIGIOOID IkDlaTIOl; 
C0S8IC SiDHTIDl; m i l l " * ; TBOBIOR; BIOSPBEBE; 
itiias 

<269> 
aeerback, S . I . , O.K. l e i c k l e , sad E.G. 
Straxness, Oak Ridge l a t i o a a l Laboratory, Oak 
DUge, Tl . 

cnviroaeental Scieaces Division anneal Progress 
teport (or Period Ending Septesber 30, 1978. (31 

OKL-SSOI; 197 pp. (1979, kprll) 

This report describes proaress of research 
condscted at tke Oik Pidge national 
Laboratory Environi eatal Sciences Division 
(ES9) dating FT 19 r». Ireas of research 
c i t a b l e for inclusion in t h i s data base 
Include act ia lde e l e s e n t s in agnatic and 
t e r r e s t r i a l environaents, barial groand 
teckaology, aad eartk sciences s t a d i a s , 
• c t i a ide e l e e e n . . researck at ESD kas 
eapkaslted ab io t i c and b i o t i c s tad ias of 
•as te Sett l ing Pond 3513, prediction of Pa 
uptake by kasan bone, aad cosparat i te plant 
uptake of ac t ia ides fros conteeineted s o i l . 
Barial oroand teckaology e f forts have been 
directed at invest igat ion of Sr 90 i s Ih i te 
Oak Creak, evnlsatioa of interMdiete-Wvel 
•aste p i t s and trenches, evaluation of tke 
e f fec t iveness of preventive and correct ive 
eaassres ia O l d Solid tas te Disposal areas 
(bentonlte s e a l s and ralavater 
a c c a s s l e t i o n s i , sackaniaaa of 
rtdlonsc l ide-sedisent assoc iat ion , ase of 
halocarnon* as groandanter tracera, and 
developnent of kydrologic aodels . k e t i v i t l e s 
of tke Eerrk Sciences Section i t tl 197? 
lncladed: laboratory and f ie ld lencking 
s tadias and laboratory ckaracterixation of 
a s k / s l s a s and feed coals for tke parpose of 
generating inforaatlon to be aaed in the land 
disposal of castas prodocod by the coal 
indastry ftko stored Solids Stady); 
developaent of a s iaple and rapid assay 
technique to e a t l s t t e biological a c t i v i t y in 
a 4 . n i t r i f i c a t i o n reactor; developaent of 
se thesa t i c s l aodals re lat ing to iapacts of 
a ic lear aad coal technologies; and 
experleental eoaparlson of batek and 
ckraaatoaraphic tecknlgaea for dateralnatlon 
of d ls tr lbat ion coef f i c i ents (Id) , [iril) 

KTTIIDEJ; ECOSTSTEHS, »0n»TIC; ECOSTSTEKS, 
TtBIISTtlal; OTSPOSkl SITE; POIDS; SETTITI'! 
POBDS; (!»•; OPTIIE: M0I0I0CIIDES; PLDT0II0R; 

PUITS; SOTL1. IkBlasSCLIOI BI««hTI3B: SOIL 
TBUSPOPT: CBE - : STIOBTIBB 90; a n n i c e 
BISIIS; IkSTES,' TITEIBEBXkTt-LBYtX: HTS; 
TREICrES; SISTES. SOLID: BtBTOBTTE; SBkL 
u t e a i k i s ; a iTt t TktiE; ctoaaa ikTEt: s tB laaats ; 
o . i c s i s ; a i i o c i a a o f s ; BO ORIS.- s n a i l s , 
UTaSBkTTCkL; RDtOLQST; ttCLElt POSER; 
EBtXIOBBEBTIL IS PI CIS; OISTBIBVTIOB COEfTICIErf; 
BETBODS: aiSTE BMkCEBEBT: Ik'.fE BIStOSkL: BkStt 
STORAGE; SITE SEUCTIOB: SITE SIBTEILLkBCE; 
PTELO STUDIES; IkBOBsTORT STBDItS; TEWIETICkL 
STUDIES; i r r i E t s 

<270> 
Bonhote, P .k . , l a t eraa t ioae l ktaaic Snecg-
agency, vieaaa. kastr ia . 

Eaviroaaeatsl Probless Posed by Sastes froa tke 
Sraniaa Ri l l ing Indastry. (aI 

ia t t - IG/33-1*; Oraniaa Ore Processing, 
Proceedings of an advisory Sroep aeetiag, 
•ashington, DC, Boveater 20-24, 197S. 
International atonic Energy agency, Henna, (pp. 
119>12«), 23* pp. ( I l r« -»5 /33-1a) . (1976, 
Decesber) 

Tke enviraaseatal problens posed by vastes 
fros the araaias s i l l i n g indastry are 
receiving attention by tke isdastry r-» by 
national aa tkor i t i e s . U c pol lat ioa fros 
s i l l s i s not a ser ioas rrobles . Relieve 
airborne radioascltda r e l e a s e s es t iaated far 
a s i l l prodocing 96Ot a/a -ce S00 aCi/d 0 , 
270 BCi/d Th 230, 270 .Ci/d la 716. aad 13 X 
10 (E«5| aCi/d Pa 222. l a t er pol lat ioa i s 
potent ia l ly a greater probles , bat aetkods 
are avai lable to treat l iga id e f f l a e a t s 
released froa operational s i l l s so tkat t k e i r 
iapact need sot be s i g n i f i c a n t . Tke probleas 
posed by tke disposal of t a i l i a g s in 
engineered surface m a t e retention sys teas 
are not coaplete ly resolved at the present 
t i a e . sose of these probleas, sack as 
coataeiaated seepage, reveaetat ios , aad 
s t a b i l i z a t i o n , are coaaca to. otkar alneral 
extraction operations. Tka asiqne problass 
a r i s e froa tke long h a l f - l i f e of tke 
radionuclides (notably, Tk 230 and la 7261 
prasent in tke t a i l i n g s , vkick have tke 
potent i s l to lead to radiation ezposare of 
botk present and fetor* populations. Tke 
actsal s igni f icance of these potential 
radiation exposares has aot yet been 
convincingly denonstrete*. Bearing in nind 
tke fact that tkese exposeres ar* ceased by 
natartl radioact iv i ty t o vhich amkind ass 
alvays been exposed, i t i s believed tkat tke 
to ta l radiation detriaent ceased by the 
extraction of sraniss froa oras can be sbovn 
not to be vnjustifiable in relat ion to tke 
benef i ts froa sock extract ion . (loth) (UB| 

8*l lI0n; n l lLI lS; XIIIK; POLIDTIOI, a l l ; 
POLL0TTOI, WITEI; TaiLIICS; TNOIIOft; ItDIOB; 
I»l:»C»HtIT; HtSTE DISPOSkL; IISTE lltaSEREIT; 
•asTE s i o i A c r ; i i s T i s , laoroacTiTE; l a s r z s , 
SOUS; SkSTES, 110010; SaSlES, Ol^kdC: lEVIEIS 

<2"»1> 
Blahop, V.P., B.J. Bell. r.S. Oragonette, aad j . 
kdae, n.S. (acinar fagalatory Coaaiasioa, taste 
Mnageaent Prograa, tashlngton, DC, 

Overviev of the laclear legelatory :oaaissioa 
Lov-Lavel faate mnagesent Progras. (2) 



<J7t> 

t t m t i sTTOtrs i n t r i m s 

<r»»> owr. 
o»r-7T««i2: b u f a a i of m - b n l M i o K t i n 
aaate. s .e . Cartas, 1 .1 . toaklssl , ead 1 . Caka 
<tds.| , BTOC*»«IB«« of a Syapoalaa. I t l ea ta , 
'.%. (ay 21-2'*, 1*7?. pereaaaa Press, aa* Tort, 
a t . Cb. ». cap- Ji-«S| H i t fa. 
(C0IP-T7M12). f 1«7»| 

ta aeeaabac. t*72. a doceeeat entit led 
"levirosaastal Sarve/y of fa* aeclear foot 
Cycl** (1131-12Ml * * * p« blinked by tee I K . 
I ta perpose eas to establira a tecbalcal 
baste for ia(oraa4 coeslaeratioe or 
•aviroaaeetal effect.* of tbe arasies f a i l 
CTde aad eaeireaseatal iapact atataawats for 
iadlaldeal l i e * * aatar reactors | u r ' i | . Is 
ta* n c n y , t a * acaataa teal cycle «aa 
treated eoaerically. taaireaaeatal iapact a 
a*c« tabaleted Bad proeelaated aa a f iaa l 
rata foe referencing (Tabic S-Ji oa I p r i l 22, 
ir»n (J« rt iatr»». i» reepees* to a ».S. 
Circait Coart of appeals Uadla* of 
iaedeeaate docaaeatatioe to seaport Table 
»-! , •Eaeiroeaeetal Serewy of tk* 
'eprocesstBa aa* aaat* a* an see* at rortioaa of 
tk* l*B *a* l Cyelw" i n i R - « l H ) and •Pabllc 
Coaeeats aad Task Face* t*sp*as*s teaerdioa 
'aaicaaaaatal Sarawy of tba Bepracesalea aad 
aaata rortioaa of t a * Lai r ** l Cycle" 
(a«F£0-Oi1«l a*t* pebllaked. la a resalt of 
tka J. ia-koes* atedies, aa lateria ra l * 
reaialfrf TabI* S-J haa baaa pa blinked. Tkes* 
locnseats iaclJde disease ions of akalloa lead 
cerinl of loa-leeel aaat*, aaat esperieaces 
and nensitialty ealcalatioaa estlBetiae 
potential doa* coeaitaaata froa tk* aroead 
rater aieratioa of tk* wmatm*^ la PPC task 
force report (naa.te-02171 exaaialae tk* 
Federal aad lareeaaet S t i a prearaea foe 
reeelatiaq coao*rcial loe-leeel aasta 
disposal receaaeads Increasing tk* federal 
ra l * ia l a« - I * * * l aaatc disposal. Tka a**d 
to ievestlaate alt*raatl*«a ta akalloa Xaad 
berUI is Identif ied. Th* I K la deeelopin? 
4 radioactive aaat* aaaaaaaaat proeraa akick 
tacladaa a plaa (or tk* lapleaeatatioa of tk* 
taak fore* r*coaa*adatioaa, tk* d***Iopo*at 
of eaniroaeeBtal iapacta for loa-leael aaat* 
llsposal, deaelopeeat of ataadarde aad 
cr l tar ta , aad tk* *at*bl i *ka**t of a 
regaletory fraaeaork aad licensing procednres 
foe tk* diapoaal of loe-leeel cadloactia* 
• *a t * . Specific profraas aad tleetablea at* 
belag forealated aad skoeld b* erailable for 
coaa«ata eooa. tapat froe a l l sactora ia 
solicited. To dat* kydroaeoLo?lcal eodelia? 
and operetioaal experleece iadicat* ao kealtk 
•ad aafety probleae in tb* aaar tara fro* tk* 
operetloa of skallo* laad barlal f a c i l i t i a a , 
bat aaalynes coatiaa*. Tk* ennlronsestal 
ieptct* ftoa sbaUo* laad baxlal at* aaall 
• n l , *k*a properly dosa, akallo* laad barial 
ia an acceptable aatbod of diapoaal. 
Clatki (LKaf 

rffTfJferpT.IL IIP1CT STlTZatSTS; CITItOfIIIT1L 
TaHCTf; ttiCIDtS, LteaT'f I T R ; BOtt l l , SIltLO*; 
aisits, toa-trrri: txrtt coiaTTiiars; 
ItCILtTIOfS, r>«tt lL; *>ST2 « *aCt l t lT ; tlSTt 
sisros-k-. iici*s:ae : ttviias 

( !da. | . rrocaodiaaa of a Syapoaiaa. I t l aa ta , 
at, lay 2 W , IfT?. raraaaoa rroaa, S*a fork. 
iT, Ck. «, (pp. 1J7-M11, 12« pp. 
eco»y<-7->05i2i. n«T»i 

Tbla papac dlacaaa*s tk* opacatiaa *ip*ri*aca 
of tb* Sbaffiold facia* r t«at* Uapoaal Sita 
ia I l i i a o l a aad a*k*a cacoaaaedatioaa 
coacaraiaf tk* aacc*l**4 aa)or aroblaaa aitk 
a i ta opacatloas. laoaa tk* tklaaa laaraod 
fro* tki» * rp*r i *ac* haaai baaa tk* laportaae* 
of ad**aat* a i ta c r i t a r i a : tb* iataractioaa 
b*ta**a tk * Stat* a * tka oaaar aad tb* 
r *4* r * l eoaaraaaat aa tba licaaaiaa aaaacy; 
tb* a«*d foe oslaasiaa aaairaaaaatal 
aaracillaac* data; aad tba aacaaaity far 
aaimaiaiaa aa i ap ar t U l aad aabiaaod 
r*lati*aablp b*t*a*a t » * eaatractac aad t b * 
o*a*ral pablic. Tb* crita la tor t b * a i t * , 
• kick air* astabliabad is 1M5, noaira tbat 
oaly aolld aaat* b* baciod at ta* a i t * . 
Utkoaab l laaid aay ba caealaad, i t aaat b* 
aolldif iad prior to bar ia l . rartkor, 
aacladad fraa barlal ar* a l l aaatas 
coataiaia* aor* tkaa 1 Cl/c». f t . la a f *» 
iaataacas, aklpaaata axcaodiaa t k i * H a l t 
kaaa baaa accaotad by (ba Stat* 9aparta*«t of 
laaltk for barlal , abara ta* akipaaata 
coataiaad ralat iaaly ^kert - l in ' t 
tadtoaacltdas. S*«*r»l taaaaata for 
• raption to tba l ia i ta t ioa kaaa b**a daaiad. 
gaalroaaantal aaraaillaac* by tkc Stata 
orialaal ly coaaiat*d of a«a*ral ralla aroaed 
tk* a i t * boaadary, aoaitoriaa aatar far 
• i?ratiaa radloaaclidaa. la tka past yaar, 
aaaaral aalla fcaaa b*a» dri l led aitk tk* 
asaiataaca of tb* S.s. teoleaical Sartay to 
•apaad tkia af for t . Saaaral racoaaaadationa 
ar* aad* to iaproa* tb* «ffacti»»a*a« at tkis 
*a4 fatara aaat* aaaaaaacat operations. 
Stat* oaaarakip of tka baffar xoa* araaad tka 
s i t * as **11 as tka ai ta itaal? ia fa i t to b* 
nacasaary ia ocd*r to aaoid tb* aekeard 
sitaatloa of aaaalaa r>d*aat« bariad aeit to 
priaat* laad, skoald tka presaat kaffar xoaa 
b* sold. 1 aor* orderly approack to site 
aoaitoriaa is seaeested, aitk a pr*d«t*raiaad 
eoaltoriaa »*11 plaa baaed oa tka sita 
c r i ta r ia . i t praaeat, aaera of tk* a i t * do 
not tota l ly aay for a l l a*r»lc*a caaa*ct*d 
• itk i t a operation; ia fact, speadiaa oa 
aooltoriaa aloe* alaost eoenla tkls faH iaa . 
I t la racoaaandad tbat s i te eaaratioas be 
faaded aatiraly froa ckeraos oa tka eaata 
bariad. Posaibl* aolatloaa are dlacasaad 'or 
tke problae of Bine la naif icatioa, iseceper 
packagiaa, aad iacoaplat* docasentatioa of 
radaastaa b*isg traaaportad froa aaclaar 
fac i l i t i es ta Sheffield for diapoaal. Since 
federal revelations ia tbaae areas are aat 
beiaa aiea,eately ant oread, tke state of 
I l l i no is ia preearlaa to do so. tacreaeed 
ckaraea for disoosal, f iaes, aad foraal 
citat.oaa ar* asoaa tke optioaa aadar 
coasidetatios to deal a l tb tlolatocs. 
(latk) (Utg) 

aiSfOSIL SITE; SIT* SS IT t t lL lK I ; RMtTOtIK; 
M I I 1 L , SI11L0S; t tCOLlT im, rtDCtlL; 
ItOTUTtOVS, STJTt; SISTtS, t O f - l I t t t ; (1STIS, 
SOLID; II11S; flSTf l l f i e f s K T ; COSTS; 
rcosofics; ricrteive; TtiisaotnTiof; 
ItCOIRtfDlTIOfS; f lSTI DI^nSlL; f tT I I fS 

<:72> 
flackbarn, J .» . , nnd D.o. I d , I l l ino ia 
Departaeat of Pablic Realtk, pialaioa of fee leer 
Safety, tnr laaf ield, t t . 

I l l U o i e (sperieace aitk le»-Letal taste 
aeMaeaeet. (3) 

CO'<P-770f12; taaaaaeaat of loe-Weel tadioactir* 
taste, «.». Carter, 1 .1 . tovkiasi, aad I . llaka 

<27J> 
•lsylock. I . e . , Oak lid»e national Laboratory, 
tariroaaeatal Scieacea Diriaioa, Oak tidoe, Tf . 

tadioactlaa fast * . (2) 

Joaraal of tke later Polls tioa Control 
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<1'»1> COIT. 
Federation V>(( | . i« pp. (ISTe.. Jeae) 

Saaeaeseat or k i ) h - U » ! aad l o e - i e v e l eeetv* 
i s tea eaviroaseet axe n i i t n i . l i s h - l e v e ! 
M U > f a l l i a t e tea categor ies : f i s s i o s 
prodscts of la tere* l i a t e at sale ee iahts (Cs 
1J7 or 3r « » altk h a l f - l i v e s at aboat 30 j r ; 
aa4 ac t la ides (fa r i « | s i t e loae e « l f - U v * s 
of aroasd ja.aQO vr. To i so la t e t i t s i u t > 
aad reader i t karslass ta aaa, 500,900 v.- i 
a i l l i o a vrs ace repaired. If tke ac t in iae* 
aca extracted aad recycled la raacteca at 
redaced ef f lc ieec lea , . storaee t i e s vo i l e '.» 
cat ta W t o 1000 jr. Ceoloaic disposal 
seaea t o be bas t (or these a s s i e s , bat. i t i s 
the coaaaaaaa of several ia vest t e s t e r s tkat 
i e t e r e a t i e a a l cooperative I s v i t a l for sack • 
easte aaaeoeseat avs te s . The project a t 
Lyons, l ease* «as seet ioaec as wall as tk» 
f a l l - s e a l s ksat for fci v e s t e - t e r s i a e l 
storage repos i tor ies , (ca skaat disposal of 
k iak- leve l radioactive vastes kas kaaa 
considered. The hot ' s k i t t e r s soeid be 
a l loved ta a a l t their eay t o tka ica-rock 
in ter face 1000 ta 1040 a te la* tke secface . 
Cables coal* be esed t» tether tke c sa i s t er 
for eveatsal recovery. Techaical ptnt l -a ; 
e x i s t aitk i c e sheet fXoa, aae p o l i t i c a l 
problees e x i s t s becaas* as i a t e r e s t i s c a l 
aereeaeat forbids radioact ive wastes disposal 
ia aetarct ica . Oeeas disposal i s ^oaplicated 
by tke aeed for aoreeeeftt oa tke 
la teraat iaae l p o l i t i c a l end leaal problees i s 
s a i l a s tke s c i e a t i f l c « u . > cosher of 
s t w i e s oa c t r c s l e t i i a soda la aad 4ose rate 
eodels ace br i e f ly discessad. Rariae 
pstkvavs are evaleated (or ia tara i taat 
raleaaas of l o a - l e * e l eaates . The 
r a d i o a s c l U u of interes t are Za «5. c% 1)7, 
Co «0, la S». I t i s tke ir concentration ir. 
edible Bailee oroaaiaas tkat are of concern. 
The coacentratioas of t i e above red ioaec l i j e s 
are a l s o t lscasoed vltk respect to bottoe 
s e d i s e a t t . Tarioas setkods of t ree t lka 
• e s t e s witk s t r a s t l s s , p latoaiaa, aad 
retkeatee are br ie f ly considered, le^ch 
rates vara coapara-1 by tkcee satkods of 
aackesst leal ana lys i s . T a preseat aaa pest 
load bsr ia l aaa stotaee techaiases base a a t i l 
so* bee* edeaaate; koeever, sack practices 
ear aot be s e f f i c l e e t ia the fat are. 
Coapater aaa I ye la of a oae-aiaaasioaal 
t raas l ea t reapoaae of a s o i l eolasa to 
i n f i l t r a t i a e aster i s aert losed. hsaassaests 
of pasac plaat ispacts are eoe lac lediae ase -
a«d t*o - Alsess losa l aatkeaatical aodela far 
tke traasport o f dissolved red loaec l ldes . 
r f f a c t s of s e d l s e a t - t a d i o s e c l l d e Interact ion, 
roatlae as! accidental disckaraes and aeaatic 
asd ataospkeric diaper s i o a, deposit loa, aad 
rasaspassios are Uc leded . Tke aoaatic aad 
tarraat s ia l food d a l e traaaport aad tae 
c a l c a l a t l e a of eases r e sa l t i sa froa lateraal 
aad attaraal sodas of expesare are cossldered 
as s a i l . I l ea coapariae tfce behavior of 
platoaiaa aad aaarlaiaa ia aartae aad 
freekaeter eaairoaaeata, tkere i s »o 
praferasea of epteke batsaae tke tea 
traaaeraalea. The sajor sasaraoira of 
p latea iae aad aaer lc l ee are tka sadiaaats ia 
botk eae lrosaeats . Several s tadias sere 
brief I T lacleded oa tka act are bf oraaalsaa 
of trtasaranlca. (fDT) 

acClBlaTf; OtMOCIs K O S n t t f ; dVIIII.; CafUft* ; 
comtsaf: comifntT; cotrMinrroc 
• l i n t n a i T T ; S\«*OSkS. S l t l ; 0OSI »»Tt; 
ttvitofiirr; mososf, n m n t ; i i rotmi, 
irrnviL-. n u i o i rtooocrs; n m C M I I I ; 
PtlstaiTt* STtTIU; OlOOfO • « < ! ; tKCISTIOl; 
l I K H M i • » • ; ROD U S , aiTalHTICtl.; I0C1IU 
POffl; W l H : fMTI I t n d H n r ; f iSTt MlPOSIt; 
flSTfS, l l a l - U T R . ; XSTtS, I0S-LITIL; fiSTIS, 
tlMOICtlTI; l l i r i , TtklSOBMIC; iCTTIIOtS; 

i i i t R ST^f»!!S: »r» i» i s ; -a sTts i s t rr T J U S M I T 

Sacteertk, J. v . , t . J . Jaap. aa« I .E. ( a l a k ^ 
•ee lear >aal Serv ices , l a c . , t e s t t a l l e r , n, 

Fiaal taport oa ta* a a d i o a c t i w s a s t e taaaoasaat 
project . (2) 

r i a a i tapert; 5» py. (1«v» r aafaatl 

?ma c a s a l t e of a waste aaaaaaaeat cesearck 
project fsadad bv the l a * fork s tate I t o a i c 
sad Space Developoeat aatbar l t f are presaated 
ia t h i s report . The aejer tasks ia tke 
researck project vere a l i t e r a t v r e server of 
e s s t e ckaracterixat iaa aad i s a a b i l i x a t i a a 
a l t e r a e t i v e s , a dcscx ipt las af tke bartal 
aroaad c h a r a c t e r i s t i c s , aad tka deaelopaaat 
of disposal operetioa ataadards. Tke 
diacsss iaa oa eas t s charac ter i s t i c s l s c l sdea 
a saaaarf of J .S . coaaarcial l o« - l eve l a s s t e 
b s r i a l h i s torv . tke k i s tor ice 1 ese af tke «»s 
barrel a i t e , aad v o l a a e , a c t i v i t y aad 
coaposi t loaal data for spaat castas aad 
evaporator kottoea- i discass ioa of tka 
r e s a l t a of a proaras of boriee koles eroaad 
tke barial tresckes i s ecaaaatad. Elevate* 
t r i t i a s l e v e l s vere detected i a tke s o i l zoae 
above t e e c t r feat , however, tke extent of 
t r i t i a a eisratlaa. at tke t i s e of tk ia 
iaves t ioa t ioa saa l i a l t e J to vi tkla tea feet 
of tk* tceackes. k coararisoa of 
i aaob i l i xa t loa aatkodolafiea i s iaclalad vita 
ia farsa t ioa « c e s e a t , area foree ldekf le , 
a i c r o c a l l , v e r s i z a l i t e aad asphalt . 
Observations aad ee<»eestioa* for disposal 
c r i t e r i a are alat. praseated. CJ-l 

Tke coaparlaoa of tke advtataoaa aai 
disadvaataies of ceseat aad area foraaldekvde la 
e s e f a l . Tke vaste cnacaetarizat ioa data are 
U s i t e d . (OI/JCI 

s trat iarapkl ; Osit Tklckaess; S i s tr ibot loa 
Coef f ic ier t ; v o l s s e t r i c f t t e r Coateat 

B J; Sr «0; I 12»; I 12?; CS 117; Ca l i t 

S0»:«I.; SkSTES, IhSIOkCTITt; TUSCaiS; 
SOlIOiriClTIOB; IRIIOBILlttTIOl: kOSOISeaTS; 
CEltrrS; Oltl rOMlLOiaTOE; ITirOUTOtS; 
flLTtaS; SUDCES; K S l f S ; ; SlTQItTtOI; 
i o t t s o u s ; ikoiomcxiDC m a t i r i o i ; isrukLTS; 
tETItaS; SISTES, LOS-LEvK; SiSTe TJHISj »•$?» 
9ISP0S1L; bISPOSIL SITE; EsCkPSILkTIOI; st?h 
MtTTClBS: IIM» ?WTtCtES 

<275> 
0*«Bid, J .O. , p . s . ( r i a k l a v , 0 .1 . Crerar, S.J. 
Breaaea, E.I. taatvood, P.I. (daac, C.t. 
rraacla, J . I . Raves, 0 . 1 . Jsc iaoe, * .L. Levin, 
J. L. lea a s , *, »eev»«, 0 . 1 . Sealead, «.». 
Stooisbatf , T. Tassra, aad C.I . Tkoapsaa, Oat 
i ldae fa t ioaa l Laboratorr, Oak kidoe, TI. 

Eaviroaaaatal sciaacaa S i v i s i e a taaaal *roaresa 
Report, Period tadlaa Septeabet IS, 1«7». (2 | 

Otfl-S2f7; 11 P9.(ia7«, Septesbect 

This report ssaaarlxas rasearck f iadiaas at 
tka tavicoDseatal Sciesoas H v l s l o * of Ot»l 
datiaa rt 1*7*. l f t e r i a s c a l l a t l o a of a aaar 
s s r f s e a sea l of polrvlayl e k l o r i l e »ver vasta 
traacbas 105, I } , aad 7 ] la l e r H I oraaad % 
a< Otat, aoBltorir g of eater l e v e l s dossslope 



fEVEPkL STUDIES 1(0 SI»I!»S 

<27«> C3IT. 
shoaed aatar M i l beloa tbe top of t i * 
tranches sad a l i a l a i t i o a at radios icl>4« 
coataeisatad — t ? n « . I l s o coe s t r e e t * ! m • 
sarface raaoft diaersica systes far 3*r i s l 
Cross! * , *s iao ee**d d l t ckes , Saspliaa data 
froe n t t > Oak Creek, l a t e akiek tke barlal 
aroai*. dlackarcas. eas laedaaeata foe 
e s a l s a t l s a becaase af e e l fa act io* of Saspltea. 
S ta t lo s J. I t Iaast oee pear's date . i l l be 
seeded t o eeaasc* the e f f e c t s of d leerstoa. 
M e t a l Cross* * kas kad aaar ssr face s e e l s of 
b e s t a s l t e / s k e l e 15* b e s t o s l t e l a s t s l l a d m c 
treaches . l o l a s t reaeo ta t io* has ye* kaaa 
i a s t s l l e d to da t e n i a e the e t f e e t l a e s e s s of 
t h i s s e a l . 6*1 f i l t r a t i o a chrseatoaraphy kas 
bee* aaad to iaaas t loa te osaaalc coepla ia* a s 
aobUlxers of Co 60. T»o Ce-csrryiae eetakt 
fract ions baa* baaa separated e s i e s t k i s 
tachaieae . o a e , areater tkaa T 8 0 e» , carr ies 
j - i se . of Co *• aad probably rapresaets 
aatacal ocaaaics sack as f s l r i c or ksalc 
•e ld . TV* l a s s tkas D̂O f* tract loa carr ies 
M-<f t Of tka Co, as* i s ta l leeed to 
rapcesest srathat lc coapoaads iateodeced Is to 
tka sas ta daciae dacaatas tsat ioa- 1 
too—diaaasioasl satbaaat ieal aadel of 
satarated-sssaterated traespart la e;roe»4 
aatar kas baaa eeaelsped aal spplled t o 
radlsaacl id* aoeeeeat f r o s l l» -7te*eh 1. 
«eta I s s t i l l balsa; co l l ec ted foe 
e m l e a t l o a . Ckaaael-layar ckrosatoarapky aas 
ased to assass the a o b i l l t y of Pa in i s tha 
Psoaey Saa* fro" l a r a a a l l , S.c. , aaar a 
propose! saelaar faal reptocasslao plaat . 
ttpeclssats a s i sa P«(IT) , P«(*l , aad P*(?n 
prodeced s l s t l a r r a s s l t s - loss thai I t of 

he pa *larat*4 farther tbsa 2."> ca . 
soaeseat la I taa* s o i l aa ; areater tbae la 
aal laad. > kioker proportioa af Pa reacked 
tka aads of tba chrosatoe.-aphs tkaa Sr n 
aha* aatar aas tka e l a t a a t . Tfc* fact that 
aatar elated Pa tartkar tkaa 1-01 « calc iaa 
a l t r a t * l a p l i a s soaeaeat as a carbonate or as 
aa oraaalc coaplar. Ed's derived cy batck 
teckaiaae a ad colaaa cktaaetoataphy for Pa 
J P esd Sr *« froa t i e ?ee**y Seed sad rd's 
for Pa aider d l f feeeat pa's ard sa l t 
s o l s t i o a s sara coopered, f t aas detersised 
tkat Pa 251 im aolatlon aas easoclated wick 
aa oraasic coaple i . Prel lalaary 
a e l - f l l t t a t l o a chroastoarephy r e s e l l s appaar 
to iad ice te aa oraaaic -latstasce of betseea 
•"10 «*d 100,000 %: Tka rol* of 
alcrooraaalsaa aad plaats i s tka aptaka «n1 
traasfar tkrcaak tka s o i l o f Ca 1)7, Co 5», 
tm f a , aad aa 22 aas s tadia* and at s l sa la tad 
satara l coadl t loas . Cs aad Co aara laacka* 
sora aaaar a latar eoadi t ieas tkas la sasaar, 
da* to radacad aatar aoraaaat aad aicrobial 
l a a o M l i t a t l n . »• laacbing iacraasac la 
saaaar coad i t ioas , caasad br rapid 
dacoapositioa of tka oraaaic l i t tar «cd 
laackiaa. Plaat roots daccaasad losaos of 
Co, Ra, asd l a , bat kad l i t t l a affact on '.*. 
laaast iqat loa of (a*«sl aad hactatial 
traasfar of t r i t i a a ladicatad tkat 
coacaatrs t los ra t ios for fro ara araator tka* 
far o r a a s i c a l l f boaad I I I * tkasa ocoaalsas . 

Olstr ibat loa Coof f lc ias t ; laacklaa 1st* 

Co *0: Co •>*: Pa 2)1; Sr *•.; Cs U 7 ; «* ">*: la 
22; « ) ; »a 10«; « 211; *p i n 

TtnCICS; t o t l l t ; MaOfT; »t»T0»Ttt; 1UTIS, 
t lBIblCriff : l lSTfS, UM'l tTf l ; ItSTf 
•oneiaiiT-, otcmc catpooms; Ttmoi; 
piirroitoi; sTtomoi; ctsmi; RIMOOPSMISIS; 
flatTS; OPT Ml; aOPITO'-fC; » I U ; iriTOPtTI; 
noons. iiTiniTicii; sui ts ; rmo STUB:is; 
IC0WIIC1L STBDItS: t f / : tVS 

• a r t , D. , aad S. s a i l , U.S. Saalcoiaaatal 
Kotac t iaa laascf , aaskiaftoa, DC. 

laforsat ioa aboat Sssardoaa sasta saaa^eaaat 
P a c i l l t l a s . IU 

S»k/430/Ss-ia% : 130 pp.{I»T5, Pabraaryl 

Tkis c o s p i l a t l o s iacladas isforaatioa 
coscatrsiso as ksova kaxardoss aasta 
aaaaoaaaat f s c l l l t i a s . »*t* ara pcasastad 
a staaaard rasaaa foes •«*ar aaaaral 
cataooriaa of tox ic cbas ica l . f l sasakta , 
radioact iaa , asplos iaa, aad b l o l o « i : * l 
• a s t a s . taforaatloa sappliad la ras s s s s 
iac ladas aaaaral backfrossd, aasta s t r a s a s , 
oas t* kasd l ias , aad ^coaoaics, as a«l l as 
coooaats aad doacrlptiaa of soarras af 
ia foraat ioa . (CIB1 

ssafa l iafocaat laa foe kSTaedaas aast* 
vasarators. p i / C H I 

ItZltB UUTSIS; I1S7Z I I I K n i l T ; H S t l 
MSPoskl; ccoaoaics; »r*it«S: a»srr- . 
•OniDIOlCTITE; ISSTeS, tlBIOlCTIT! 

Roasar, I . L . , C. P. solovap, asd D.I. Sadaaall, 
3ak l idoa s a t i o s a l Laboratory, 3*k »idj«, TP. 

•Saida t o Padioactiva l a s t * Saaaaaaant 
Utaratara . '2) 

o t f l - 522* ; J»2 pp. (1??T, Ictobarf 

Tkis aslda kas baaa eoapilsd t o saraa 
s c i a s t i s t s , aaaiaoors, sds la l s tra tors , 
l a a l s l a t o r a , aad prlaata c i t l z a s s by 
d lrac t l sa tkaa to sosreas of i s f o r s a t i o s a* 
a a t i o s s aspacts af radlotctiaa aasta 
•aasaaaast . lofaraaeaa kaaa baaa salactad 
froa aboat 4000 docaaaats o* aasta aiaaaaaaat 
costaisad ia tba coapstar-rad iBfors^.laa 
cas tors i* Oak l idaa , Tf. Tkas* docsaasts 
aa.ee s o l a e t s d , asas l sad , ladaied, and 
aka'.;actad bataaaa 1fta-1*T* by saaaral 
ksc^lodaaabla ladaxars, pr lac lpa l l r at tk* 
•ac losr Safaty Isforaat la* Caatar. fke 
salsctad refaroscos kara baaa fartkar iadered 
aad c l a s s i f i a d i* to 12 cataforias . faaaa 
cataaerias asd tka s*abar of docaaaats 
iacladed an Jar sack ara as f a l l o a s : 
••aaaasaat - C a u r a l , ar l ; f f s a t a e s t , 2*5; 
Storage, l o t ; Disposal , 111; Traisportatloa 
ai.4 s a s d l l s f , 2 1 ; k l tarsat la* 1}; *iak-iaa*l 
Sasta , 12%; !»t*raadlate- le*al Pasta, 3«; 
loa- laaol Pasta, 62; Pad laproeass isa , *f: 
T r l t l s a , IS; aad • ib l ioarapbies , 24. Tka 
bifclloarapklc part of tk i s aside e s l e t s la 
cospstar l .ad fors la tk* Peeltk Pkysica 
Isforaat ioa Srstas aad I* aaa l l sb la tbroaak 
tke Oak l i d s * Xsforsst les Caa tar coaplax foe 
seerchlaa fros raaote t a r s l s a l s . (k*tk) (IKP) 

fkSTt UPkCl i tv t ; f lSTt »ISP0S*1; tISTf ST0PISC; 
»»JTI TPE«T»«PT; flSTIS, IXat-lIPfX; PtSTIS, 
irrt»»iDi»Tt- irTrt; P I S T S S , L 0 * - i i m : T I I T I O * ; 
t l t l lOCI lPIKS; I tPIt fS; TP1ISPOPT1TI0P; IISTIS, 
• iD io i cr iP t ; p«ti ptpioccss isa 

IfttarMtloeal Itaalc EMray laascy, fles**. 

http://aa.ee
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<2Te> 

<27S> COST, 
k a s t r i a . 

Disposal of lodioact ia* Bast** i c to tk* Croaad. 
(21 

STT/PTO/ISt; P r o c a e d i s a s o f * S y a p o s i a a , I w u i , 
kastr ia , i ey 2*-J*ae 2 , 1««7 : ««* pp.(1**7. Jan*) 

?k* ptocMdisos co**t*d • eoaBr*k*asi*e r u t * 
of a*tkods *opIoy*d, and staoastrated tk* 
effort ezpvcdod by aatioaal aatkor i t ias aad 
resvarCers a l i k e to acki*** «• K O M i i c i l 
so l s t i ra to tk* east* disposal probls* tkat 
Is cospot ib l* »itk * » c t i s q standards of 
safety . Topics iec l*d*4: operattoaal 
«rp*ri*ece (10 papers); «pt«k» and s i e r s t i o s 
(11 papers! ; s i t * s e l e c t i e t f5 papers!; 
aeried s o l i d i f i e d e a s t e s (5 papctst ; s a l t 
disposal asd disposal i a t c deep oc poross 
forast ioas (12 papers! . (latfcl ( m 

described aad tkeory of operatioa i s treat** 
i s s a f f i c i e a t deptk so tkat aa esparieaced 
aasayis t caa aaka aaeroetiae assays. 
Complete s y s t e a sckasat lcs ar* iacl«d*d. 
a l e s* witk a coaplat* c i r c a i t d*script ios to 
f a c i l i t i a t * a*t oaly aalateaaaee a as 
tro*Bl*sboot lse . bat a l s o reprosactioa of tk* 
I s s t r a s e s t i f des ired . Coaplete softaar* 
s y s t * s descr ipt ioas ar* iacladod so far a s 
c a l c a l a t i o a a l a iaor i tkat ar* co*c*r**4, 
altkoaak deta i l ed i s a t r s c t i o * l i s t i BOS soeld 
kaa* to b* attained froa Creep H t i t Los 
s laaos S c i * s t i f i e Laboratory La order t o aak* 
aacfciae-laaoaoo* coo* ckaseas. (katkl 

• i n i n a oersctoas; coapstus; srsics; 
R u n n m s ; n s r c . iksiotcnte: UIBTCBUCE; 
B1STES, LOa-LBTCL; IzflCBS 

s t a l i e * oa skal loa bsrial disposal s i t * 
pract ices , ese iroasente l c s a r a c t e r i s t i c s , 
r sd ioesc l id* traasport a*ckaaisas, aad 
•aaLroaaeatal eoai tor ia* ar* presented. (0*/9T) 

•ISTES. noioicTifi; «IST: Disposals SITE 
m i l i n o i ; SITE SELBCTIOB- K B I T S , S1STE 
T»nT»E»T; WaSTC "IBKEJEBT; SEOISST: BTDBILfMT; 
B9BIIL: BkSTE STOIISE; E f T I I C S S S T : MELD STUDIES 

la teroat iooal t t o a i c Eaeray so*acy, f i e s t a , 
kss tr ia . 

sanai***** of tad ioec t l e* wastes at Bsclear 
Poeer Plants , (ai 

STT/P1B/20B; 22? pp. (1*«»1 

ractors to b* considered is tk* design and 
aperatioa of sast* aaaaoasest proarass ar* 
pr*s*at*d. I*«l*4*4 i s tk* discussion ar* 
sac t i eas on tk* sosrc* sad character of tk* 
east**, standards esd c r i t e r i a for tk* 
eoatrol of east**, *SfiroM«ataI 
coaslderat loas (bock oa aad of f - s i t * ) , aast* 
process!** c a p a b i l i t i e s , and aer i f icat ion of 
vast* assaaoaent p*rfors*ac* aad soe l tor loq . 
1 s e c t i o s oa fatar* tr*mds and p*rsp*ctle*s 
oa vast* sssaovsest i s also i sc l sded. Tk* 
foor appeadlces d«scrib* radioaciiv* aast* 
aaseqeamt at Canadian, r n n c n , i r i t i s k , asd 
l**ric*s aaclaar po«*r raaetors. (*T) 

laforsat io* p*rtia*at to tk* typos of *ast*s to 
b« bsri*d asd pr*-l>*rial • • • » pcoc*ssina ar* 
pr*s*at*d. (M/BT) 

SkSTt alHCtlEST; IUCT3IS; MSTE DISroSll; 
tlSTE STOIiet; IkITt TfEkTMaT; B1STC3, 
t»oio»m»i; n u n ksaiTSis; coamiatTios: 
•oirrotiic; sTiiDins, rtpttit; *ifizas 

<2M> 
Joass, O.f., 1 . 1 . Cosdor, aad * .» . Rartir los 
klaaos S c i o s t l f i c Laboratory, Los i i a s o s , »«. 

Cospttaxisod Lovl***l ( a s t o tssay Systaa 
OssratLoa aaraal. (2| 

L>-»202-K; »0 pp. (1«T«, robrsary) 

>a o, aratioa aad ssiBt*s*ac* smaal for tk* 
eospstorii*d l»»-l*a*l ssat* b » cosatar i s 
pr*s*at*d. loa t la* assay t*e* alstws ar* 

<2i1> 
Xaafsaa, V.J. (Ed. l , Bs iv*rs i ty of Cal i foraia , 
CoLlato* of Eafiaoaciaa, Saaitary Esaiaaoriaa 
t*s*srck laboratory, Borkaley, Ct. 

Sroaad Disposal of $adioacti*« Bastes. (II 

Procaodiaas of a Cosforaaca, B*r£*l*y. Ck, 
t*?sst 25-2T, 1*5*; H« pp.(1*«1, Jslyi 

Tbis proc**disas to la s* 
papsrs sabaittatd by tao 
*ac las s i f i «d coaf*r*ac* 
radioactia* aast* aad f 
d i s c s s s i o a s a t tk« coaf 
s s t>acts iaclsdcd aro: 
pract i ces , * ip*r i*sc*s , 
•asford; Oak Bids*; Bat 
S t a t i o s ; tk* Sasasaafc I 
Fia*r, Oatario, Caeada 
s o l , B*l9iss; 2 | r*s**r 
adsorptioc i& aataral s 
i a a * s t i o * t i o j s of kydro 
f l o * tkxosfa poross sad 
tk* book kas b**n abstr 
( k s t k ) (kT) 

sas coapil*d fros 
sa att«sdiaa as 
os srossd disposal of 

ros tap* recordisss of 
*r*sc*. Ba]or 

I) oparatiaj 
asd problass at 

ioas l k*actor T*sti&; 
ia*r Mast: Ckair 
s c s l a y , fraac*: aad 

ck os ios *zckaB9« and 
•d ia: aad 31 esrrcsc 
dyaaaic probl«BS ia 
U- Eack ckaptcr ia 
act*d s*»arat*ly. 

kDSOIPTIOB; DISP0S1L SITE: r iEU STUDIES; 
nSSICB PBODVCTS; HIDBOOTfMICS; 10* EIChlBSE; 
UBOtlTOtT STtl»ICS; B0fi;3(IBS; «I3«1L0':T; 
'.EOLOCT; BISTE tISKSIL; IISTE BllkSEIEBT; 
BISTES, IIOOID; I1STES, LOl-LfTEL: IkSTES, 
IBTEBIIESIkTE-LEfEL: >1STES, SOLI3; BIISIkL; 
H0IOB3CLIDE SIlBtTIIJ; 3CILS: »»STE 3ISP0S1L 

<2*2> 
Laaaasaa, » . I . , 
Baskiaqtoa, PC. 

U.S. I t o s i e Ea*ray :>s s l>s ion . 

O.S. a tos ic Ea*ray CoBsissios t a t c r i s 
tadioactia* Bast* Bscial Prosras. ()) 

STI/P01/1M; Disposal of ladioaet ia* Bastas ia to 
tk* Sroasd, Proc**diB9S of a Syaposlss, f i a s s a , 
tas te l a . Bay 2«-Jaa* 2, 19*7. I s t a r a a t l o s s l 
ktos ic fs*riy asoscy, f iasaa , k s s t r i a , (pp. 
261-JOO), e*« pp. (S t l /»0k /1 i« ) . (1*«T, j , s * | 

Early i s 19*0, tk* U.S. I toa i c ra*ray 
Coaaissios («BC) provldad ladsstry s l tk 
radioactive aast* disposal sor t i e* i s 
s trataa ic locat loas a i tk ia tk* Ualtod States . 
I t saaosacsd tkat radioaetla* aast* barial 
arosads at Oak Bidge, Taasosseo, aad tka 
Batloaal Beactor Testiaf Stat ion, Idako, 
voald he sad* aaai labl* to «EC l l eeaaes for 
tk* disposal of so l id radloactla* aastas . 
for tk* a*it tkr*a y*ara, tk* »tC ksd as 



110 
<2»2> 

t t m u s m i t s u s iratrss 

<zn> COST. 
U te r is radiaactiaa sasta Barial pcaaxaa 
•kick ass u n i H t a l t i n prlastaly » n n t a l 
scaaads. aar ' la* raaioaal araas of taa 
caaatry, > K I I I i n i l i U i . Taa papar teas 
•at a» lata datail caacacalaa; taa payslcal 
kaadliaaj, traataaat, oc psapsrstiaa sf solid 
radlaactiaa) aasta, par aa, at tka actaal 
aaaxatiau at a aaata bacial axaasd, kat 
pciaclpally carats taa adaiaistratlaa 
pcacaaaas, traataaat. aat acacaacxas of a 
aatiaaal radlaactlra aaatc karial pras/raa. 
» l l tBC catlaactisa aaata a a d a l areas** ssd 
aaacatiaaa vara coarUaataf asd a caaaea 
caportlaa, ays taa aa* adaiaistrat l** caatrols 
aara astablieaad for cadisactiaa aaata 
kariala. Pracadaro* aaca astaallskad far 
haadlla*. a f f -k l to aad licaasaa aasta 
sklpaasta aad daliaarias to tka iatar ia 
barial froaads. Cosplata racorda aara 
aaiataiaad af tka diapaaltia* of tka 7.2 
a i l l i aa ca f t C»J tkossaad ca a| af I tC asd 
licatsa* attars tad aaata akick aaa bwriad 
dariaa tka tkcaa-yaar parted. laUaacti ta 
•aat* classif ication, kaadliaa: pcacadacaa, 
capartiaa. fecas aad aytvas, adalaistxatlsa 
coatrols. aad aaaacaaa prablaas aad tkaic 
caaolatias* »ra praaastad aaa discaasad. 
aaata oarisl data aad barial coats for tka 
proaraa ara aiaaa. Poat-1*«3 Salted Statss 
radioactive aaata kacial data asd iaforaatioa 
tkraaak 19M alaa aca l l c u M . (*etk| 

1 seseral dascriptioa af tka aasta aaaa«eaeat 
ureicas lac lad lag kacial practicse, costs, u i 
peckaaia* foUe>ia« tka aaaoaaeeaest tkat t i n 
•ad OtlL aoeld accapt aasta froa 1T.C 1 leans**. 
(Bl/JC) 

»»srts, m i o i r m t ; • I I T I L : TtMrosTiTio*: 
fC3*OIICS: COrTtHNTTU; H I T ' S , SOUS; PISTES, 
tOa-LITEl; llSTES, PISC-LEVlt; USTtS, 
i r m « t o n T t - t « n . ; n c M s i t c : soHBinc»rto»; 
m i n i 

<2»}> 
•arkkaa, 0 .0 . (Ed. I , Idaho latieasl tsoiseerUq 
Laboratory, Idsko fa l l s , ID. 

S n u d t l of tka Idako lat iaaal Eadiaacriaa. 
laboratory Site Ecological Isforaatiaa Matiaa. 
(31 
toa-ilal*: «* pp . | i vn , Jsly 18» 

Tk* report pcaaaats tka sarloe* ecological 
stadia* carreatly bats) coadected * t tk* 
tdsko lat ioaal raalaeeriaa Laboratory Slta 
C i t t ) . la additoa to str ict ly acalaaical 
stadias at tk* s i t * , tka folloalas, 
c*dto*colo*ii«l atadlaa am naaarl ied: 
caacaatcatlaaa of redlaaadldas la tisaaas af 
aatalap* aad data* aa aad a ear tka n t l a l ts; 
tea* stadias of tka taat staetar leacklea 
posds; aeaerlcal aodellaa. of sakearfac* 
radioactive so1st* trasapart froa vast* 
saapaaa poada; caccaat distribatleaa af 
l lsaid radloset.ee aad ckeeical aastas ia tk* 
State »l»er U s is esalfer; I 12? asd X 12* 
calatlaas; eaeireeaestal JOB 1 tor lea: 
radioactivity la tka soi l aaar f a i t ; 
radioactive coataaiaatlaa aaar tka 
radioactive aaata aaaeoaaeat caaplai; affaet 
of aiad apaad oa tka r a t a * lea of radioactive 
particlas aa veeetttloa; aad ralatlaasklp 
aataaaa aa^iadacT saeeaaaios, alad araaloa, 
aad radlaaacllda raaaapaaaiaa aa a kacad 
sras. raac of tka aaaaaria* kaaa kaaa 
akatxactad aaparatalf far lapat lata tka data 
aaaa. (i»f) 

K O U C T : atosTsrtas. t t s K J t t r u : t c M n t t a s . 
*B«kTIC: PUIOaSCUM stciattoa; taatOBOUST; 
Tissais; M U U ; alfBS; tmcdOVS; KJSBI: 
m r u , n i m s T x c u . ; snrssc n n ; 
H s m m i M : nsres . uo« i» : aaSTts. 
m t s m i t ; lo jorms; I O S S R I Z T ; I O U R 12*: 
•MTTOOSC; SOILS; PWTS; t l faS; P&ITTCVIS; 
BMtniOV, stOSlOV; PtSff5fBiSZOV; a l l l lVS: 
CCOtOSfCkl STVaXlS 

sBckkas, P.*. f N . | , aad a .J . f U . | krtkar, 
Batlala«ji«al aa* taairaasjastal sciatacas 
Ukoratacf. Idaka Palls, IB. 

acacaadiaaa af Cka Svspeaiaa oa tka Idsko 
•atiaaal Eaaiaawriaa lakocatory tcolaajp 
Proarsas. Jacksoa t a t * Lad**, Cxsad Tatoa 
•atiaaal Pact. Saptaaoar 19-12, 1«T». (31 

IDO-t2»M; T2 pa>.(ia79, ipc i l l 

I syapassiaa oa acalaflcal rasaarck aaia* 
caadactad at taa Idaao satloaal raaiaaariaa 
LakeratotT * l * a la aaatkaastara Idako sax 
praaaatad at Jacksoa laka ladaa ia ecaad 
Tatoa •at iasal Pack aa aaptaaeac M-12, ISTS. 
Tk* jort pcasaatad aas faadad ky las 3f flea 
of kaaltk sad Caairaasaatal Basaarck, • . $ , 
aapartaaat af taarap, tka Idaao aapactsaat of 
risk aad Caaa, tk* Offica of aasta 
r*aaaaaaat-Mt, sad tka U.S. risk aad 
• i l d l i f * Sacalca. Tkircp-sis papaca aara 
praaaatad at tais srapasita; tkaaa sklck 
ralata to radioactiaa aaata aaaaaaaaat 
aspacts kasa baaa akatractad aaaacata^t foe 
tkis da:a kaaa. (LM) 

Sao slao IDO-120i7. 

tCOSTSms, TlWrSTtlAl; tCOSTSTCVS, igdkTIC; 
DISPOSIL srrr; pons; P I T S ; n a r e n s ; 
MBionci iec »is»»Tloa-. « » T » « I ; ta t i toaairr ; 
I tOTl; fCOUKT; I tT i r tS ; ICDL0CIO1 5TVPIES 

•cKiaaar, 3.0., te sad C Idako, lac . , tdako 
f i l l s , 19. 

Losa-Tara naas)aa«Bt Plas Idako aatioaal 
la^iBaariaf laboratory tadfoactlaa (asta. (I I 

T tn-12«* : 1(2 pp. (1»7», pacaakarl 

Tk* Idako latloaal taalaaarlaa laboratory 
atacas larpa saaatit ia* of 
traaaaraaic-coataalaatad aaata at i t s 
ladioactiao Pasta laaaaaaaat Coapias. Tkis 
raaott pcasaats a 10>yaac plaa fac asaasaaaat 
af tkia traaaacs'ic aaata aid iacladaa 
daacclptioas of arojacta iaaolaiaa aaclaar 
•asta atarasa, ratr laaal , pracasaiaa, systaas 
aaalysla, aad aafirasaaatal sclaaca. 
Datailad projact achsdatas aad sort kroakdova 
ckarts ara scoaidad. Cost astlaatas aad 
ackadalas far coaplatlaa sack aajar task aad 
•ark pacta«« ara arasastad. aloaa altk a 
dlacasslaa af tk* roaaoaiaa kaklad tka 
acaadala aad latarralatioaaklp af taa task. 
(la . ) « r i 

U S I B , m m n n c i i i s i t l a i i s t m T ; f i s n 
i r o t i c i ; M t i i i ; i m i m i n i T i : nsre 
rtocttsias; cvriMvit iTai . n rosv i t r n m i ; 
COSTS; DfSIdf; COaTlfStaS; RaTZItS 

http://radloset.ee


<!»•> 
e n t M t STVattS MS JB»I!»S 

<2W> 
•acleer Vest* Disposal. t » 
M i t e r l a l l a e * * i r i * *p*t t« 71(t t | r 
• « - * » 4 . ( t « f i , saceaave 3] 

M ef tk* ssa* *aa*tt?.ia« pcoklaas to 
ceafroat tee asclaer 1 asset ry U lh» t u l U i t 
e f .rasleactive assess fres asap*** K « j n n 
eat tree, ceaaerciail aaclaar reactors. 
Praaoeeats e f saclater eessr ax* eeeyiaces 
teat t a * tacaaeleey exists, t a l l * oaeeaants 
era est aa cartels ef tkoae cacatteiees. 
sestas a t * pi l las «p at. tk* «e ascleer aoeer 
pleats aat at praseet teeaa i t aa poller for 
kasclias tkss, » saaber at reports a n citea 
espressiaf i * * c n a tkat Oiapasal of sastes 
kes bsce eeasrZf Baaes** ky tea poaaras—t a ad 
la aeae caaaa leaks haw e**alepe« *fcick 
ea«l< seaa bass poteatiollr berefel to taa 
•aalteeaeet. oaa exaapla of tats ceesitio* 
i s a lawk at •aefeara akici > U m < so sack 
plstosiss ls<» D M sai l t h t tae 
csecaatrttiee coals base oases • ckaia 
raectlsa la tk t s a i l . U s , tfcera is a 
caacars teat statsi|a ressiriaaj loss latarssls 
of t ies aay est as practical ice ta eecassity 
of axtraealy klaU levels of tedtea*toe aat 
paraereereBca akiek is sssrskat foret*> ta 
kssai sa'-ara- TVs report eephasitei a l l tk* 
sc*bl*ss tkat kavs occarraf sitk store** 
fac i l i t i es slreesy U opecetioe- lass barial 
• f lee-lesel raieastas sas starts* ta 
sepple«*at eceea berial slick *%s ases fr«s 
*»at t o W e . deepiaf »2,0»0 drees of easte. 
Seaaesejest stasias sf radieeeclisa sisratioa 
ass isaicatas larks off kstk coasts teas tk« 
sttas. Proslee* of laekasts also aztst at 
tk* leas keciel sltas skast *2 s l l l i a a c« f t 
of e l l i te r? les-leeel osstss aa< « s i l l i es cs 
f t of coaaarclal l o » - l * » * l aastas aca ear1*4-
tee 1st* af ealfocalj seod parforeesce of 
tkasa sites s/iaee cease far coecere. also 
eddressed is tk* raal aoraseity of aasta 
rscycliss as* tta exesles beetle*; of spest 
<s«l saeaabltss. 

oreeaic ceeplexas of f t sales proa acts, 
caeractacixetiee ef 100 a n a a t r i a l ereesis. 
electxosellaeias as a decaeteaiaatloa 
teckaiesa, aas aacosalssloalsa of ret iree 
costaaia*t«4 fac i l i t iee at aaafac*. (IT) 

tEforaetloa oa prabscial wast* acocasslsj 
aiscatlos of railoescliaas fraai kaxlsl si tas, 
aaiiraaaaatal aaaitactaa af kat ia l sitas t a i tka 
asslrusaaatal ckatsctartsties af tka faafors 
•MO" ana karts l areaate is pnaaataa. <M/ r r | 

MKOaaCLXsI ITCUTTOf; O I K U n i R : 
aauurssOTiss; u m u m « : soarroiiK: 
secoartriaiTio*; »»STT uiactjrfsr: 
sBfciamcstto*; n s m , UBtoacrm: sarrrt; 
a i m ttraTszrr; tcsrm 

taysass. J .I . 
Ubocatoclss. 

aattalls-raeific aortkorxt 
•lealsaa, t l . 

*<XIs>nfS: KO»»«ni; an H i ; cosTtisi irr; 
' .OmtnttXOa; MTOaaTSSIOStsS: BIS POM L SXTt; 
ftrxaontsT; n t i ctctts; run. tmoctssi*c : 

• K H * IfsLTSIS; i n c a i s s ; IfftKaSI; B0»TTO»I»I-. 
iieroaacLiBE cisuRoa'; i m > 5 ; irrtocxsslfs; 
srenet r i ts; ftsrt stsrout; sisti • I H C T K S T : 
•ISrCS, VX«l-tCTtX; ItSRS, U*-LtTR; VlSTtS, 
11WOKTIVC 

<M7> 
f l a t t . > . • . , M t t a U a - r a c l f l c •octkaast 
Ukocatoriaa, t lckUsd, f i . 

•adaar *sst* aaaaaasaat Qaartacly *v*arass 
•apart - Octesar tktoaak oaeaakar 1*7*, «3> 

list'22*1; W P P - O m , IpriU 

Tkls aVaeaasat i« em* »t a sarias af tsekaleal 
scsacass stpacta aasiaasd t a caport oa 
cssaarcial ta l laaet l r * saats aaasaasast 
ptofTass at »*t t a l l * -*sei t ie (ortkaast 
Lakoratociss. moatass I aria* tka last 
asartac sf 1*H I s rapartat as 
•acaataalast 1st aa4 Aasaifieatloa of 
esop-laaek elaaaisa, aooitorlao astksss for 
pstt l«al*ta ss4 assaeas * f f laaat froa aasta 
aoIUl f leat loa sraeaasas, crsasaraaic sssta 
f l n t l o s stasias, kryptaa s o l U l f i c a t l a s , c 
is aas X '»» f l i a t i aa , lataraatlaaal praarss 
ossralsatlsa, aasta aaasaaaaat systas 
s ta l ias , asata aaaaaaaaat asfaty aaaasasaat, 
*.$. sawianr •osalstsry Cssaiaslaa ataalas, 
sataetlaa sai ekaractarlsstlaa af aakila 

*aa af a saattas Sail praks. |2i 

SSH.-3. t **r t »>; Basfocs (asialoalcsl Sslaaeas 
Pasaarck aaa gaaalopaaat laaaal ••port for i««a, 
a. a. raarca a>4 J . I . erase lEds.1 , I pp. 
*3t-s3«| , 5"»1 pp. eB«ft-3t. Part *».(1t«5, 
jsassryl 

Tka aastroa sai l pcoba is ssaa ta aascris* 
ssssarfsc* stratlgrapklc breaks. Tka prsba 
sacks oa tk* basis of ta* aar* sa i l aoistar* 
prsaaat tka kiqkar tka n t l U f . Siltstoa* 
aas skalas ols* t l * kiakar naalass k*ca*s* 
tka sssll par* s is* alloas sara satar to M 
kals tkaa *o tk* co*rt»-oc«ia*d saaiaaa's, 
sack as saasstosss. Tk* praa* also a l l s ia 
stscylsa tk* ssbssrfaca seistara 1* tka 
aaxatiea Tsaa abov* tfc* a* t*r tabls sas ia 
aatarai ia« tk* a*ar*a ef sstarstios ia tk* 
capl l l ry f r iao* . Tk* area* a l l l <*t*rsia* 
t k * total porosity so aa astisat* cat 2>a aad* 
e f •rosea' sster flos rstss. tssspl** ar* 
« i * *s ef tka abi l i ty *o totsrsisa posltio* of 
tk* faloase rocaal.oa, afciek Is a f ie* 
saaay-sllt seas, fa oa* of tk* les> a 
parckas satec toa* is astae. Tka aat.c table 
as botk lass is clsarly estsaat. fk* aastcoc 
pros* ess orisiasl ly ssslssX for aaasariag 
seistare caetaat of ta* s e l l sajacsat to 
baxied b i f k ' l a r « l , caaleectlf* sasta atoca9* 
taats. (19V) 

scoiocic STitTt; »ttc«iD i t r n ; rososirr; airtt 
rat t i ; weeifc, t t u ; sitrsroats; si»«»«rs; 
s»Lts; rrsrioss; aoatToiias; t n m s 

Staler, J., t. llkassslss, J.O. bassid, C. 
•aasoa, aa4 t . Jokasoa, «. 5. Ks*r«y taaaarck ass 
Ossslaesast •ssialstrat lea, st*«rlss Coasttt«* 
as lsa4 tarlaL. 

Tka *»9l flaa to Oasalop a T*«kaolefy foe tka 
faallea Load aerial of Sella to»- l *»* l 
taUeactlsa tea t * . (1) 

2* pp. (1«->», Jaae) 

Tka • . : . tsarsy lasearck aad s***lep*est 
ksslaisttatlss'a f tasris* Coaslttaa oa lead 
•sr ie l pr***ats la tkls report i t s l a l t l a l 
plea stick astsMlsbas Keara* fosla, 
eetliaee tka preeea'srs* skiek s i l l ke 
folloved dsrlaa tk* pcoeraa, aaldes tk* 
ersaalaatloa ef a c t i r l t l a s , tsd coordiastea 



<Jt»> 

s m u i sTvsits i n m i s s 

<2»*> COIT. 
tk* a c t i v i t i * * ritk o t t er raapossible 
aaaacies . Tk« aoal of tk* ecaexas i s t o 
def lae skat toeaatcml i a f c r s e t i o e I s 
pcasaatly ava i lab le . Ident i ty J »*» seeds , 
l a l t i a t a tk* appropriate at*4 i a s e s t l s a t l a a s , 
ta assaeble sad e a s i e s t * a l l relevant 
laforsat ioa i s t a a tacksolcsy i s c l e d i a * 
ceatyboaefit c o e s U a r a t l e a s , t o coastrect a 
aaaoostratloa f a c i l i t y t o f la id tea*, tka 
developed t*ck**lo*y. «a4 t o d i s s a s i a s t * tka 
appropriate ia fecaat ies t o s l t o operators, 
oaviresaaatal e c l e a t l s t s , s a t o e l i c y / d e c i s l a a 
H t m . Tk* ckiaf areas cf eaacaxa foe tk* 
s tvar ia* caaaitta* ar* data a c o a l s i t i o t , 
barial s i t * ao l se t toa . east* c r i t e r i a , s i t * 
aaaiaaaclaa. operat iotal aesessseat , aaa 
ta l ldat iae /deaoastrat ieB. Tka * x i s t i i a s t a t a 
ot moslaaa* o« tkaa* t o p i c s i s reeiaaed aat 
a scbedale of tk* praaraa tkroegk 1M2 i s 
pre***tad. CJCl 

Oata aot coetaiaed e l tkia bat strategy for 
a t t s i a i s g i t i s . (M/JCI 

• m i l ; las tEs , i o * - u * n . : s r r t s E u c r t o i ; lasTE 
t i n c n t n : i i B i o i s a . i » r s : S R I O C T : (TMOIOCT-. 
s toMntss to fTK: s a t m o t ; I I S T E Disposal: 
DtSI6>: M l l l t , S laUOl; IISTES, SOtID; »CTT*»S 

<2*0> 
Taasta, T . , i.i. Eastsood, a ad 0 . 1 . S*ala»d, Oak 
a l to* l e t i o a a l laboratory, Easiraaaaatal 
Se imces o i s i s i o a . Oak t i d g * , Tl. 

applied S o i l s *ad fast* **aao>a*at Stadias. t») 

ONi-aa**; CaTlroaantal Sciences Di f i s ioa 
Pablleatioe sat); Eanroeeaatal sc l**c*s Di* is ios 
asassl Progress Kport for period Eadisg 
Septeaber 30, 14T2, (op- 0 9 - 5 H . « T pp. 
(OIlL-tSel) . 11*73, rebraary) 

Progress c*port on ckaractar i s s t los of 
p l s t o a i a s costaaissted s o i l fros tk* **vada 
T*st S i t* aad ia tk* d***lopa*Bt of plags to 
b« esed as saalaats i s tk* s a l t s i s * 
repository. Us* of ? l s to s iaa 234 as aa 
i s tar a al sp i t* p* r a i t s detarsiBisg p latoais* 
i s tk* saspl* . Saspl** c o l l e c t e d at STS 
paralt deters iaat les of p la tos i sa oa 
dlf f*r*at s i t * fract ioas ead s l a a r a l s . 
basa l t s of taalys*s sko* tkat afcoat "US of 
ta* platoaiaa i s *r tracts bl* *i tk a l t r i c acid 
(ISOl-If -sc l tackaigaei . l a s e s t i g e t l o a s l a t o 
kotvkol* aaalaata l s d i c a t s s tkat type s 
caaaat e s a l b l t * a radocvd p«ra*ablilty *k*a 
coapared *itk staadard c*aaat. Typ* III 
eaaaat »»s foaad to b* tk* aost iep*ree*bl*. 
a l l t a s t * >*re rsa *ad*r skort eeriag t i a* 
for tk* eaaaat aad r e l a t i v e l y skort tast 
periods. (Til) (J?) 

Progress report oa tk* =karecter is t lcs of 
platoaiaa coataelaated s o i l at tka lerada Tast 
Si t* aad tk* de*eloeeeat af borskol* s a a l a s t s . 
{DI/JTl 

pi; Plo* I s ta ; a*r*eabillty 

*, 23* 

PL0TOIT0I; CO*T»H» ,..tOI; SINI irxo f MOCtHES; 
•asfl Disposal.; HfostTOiT; Biraotn; c t e n n ; 
fflTOIItl; »0«-»0tH.U>»W; SOILS; tllOIS; 10* 
txcitssf; pa m e n n i t ; SILT DEPOSITS: i n i 
MTttms; p n m i n r r r ; m m u ; tast is , 
II8*-lE*tt; artItlS 

<2»l> 
I . S . coagress , loasa of • •pr*s**t* t i**s , 
•asfciaatoa, DC. 

lo*-Le**i tad iosc t i** l a s t as-a*ar lags bafora a 
Sabraaalttaa of tk* Coaaitta* oa Goaereaeet 
Opacstioas, loasa af »*pr» s e s t e t i»»« . PabcatrT 
23. lax-eft 12. aid a p r i l t , 1«TC. (3) 

baa-baaal ta«4oact i s* saatta b i sposa l . Baaclaas 
bafara a Sabcoaaitta* oa eeaaiaaaat oaarat ioas , 
•oas* o f l aacasas ta t i sas . I . S . eoaaraaaat 
Priat isq o f f i c * . >asfcia«toB. BC.|l«?C| 

Tarsal tast isoaT acassstad t j ta* Baas* 
Sabcoaaitta* as Coaacaaaat Oaacstioas 
coacarjiaa lo*- la*al radioactiaa sas t* 
dispoaal i s racardad of i sdlwidaals 
cascassat iaa tka I l l l a a i s B*pt. of Psblic 
l a a l t k , i . s . aacl*ac kaaalatory f o s a i s s i o a , 
s . S . Caolosical S a r n y , I . s . eaaaral 
i i i o a a H a * o f f i o a , I . s . taarfp Sasaarck aad 
Boaalesaaat I d a i a i s t r a t i o a , I . s . 
rss iraaaaats l Pcetactioa aaaaer, Soatk 
Caraliss bast , af l a a l t k aad tariroaaastal 
Coatrol, laaads Dapt. of Issaa teaoarces , aad 
•ac laa t E&aiaa*rlao Co . . Iacoraontad. i l s o 
iscladad i n l a t t e r s t a t e e a s t s , asd s teer 
a r i t t a s a a t a r i s l sabait ted ta tke 
Coefraasiasal lacard bT tbaaa 
represeatat ives . Tka appeadii cowsis t s of 
(1) a report oa ioproseaaats seeded ia tk* 
lsad disposal of tad ioae t i sa sas tas (CIO 
leport in>-T«-5«| aitk caaaeat by tka U.S. 
Eaaray lesaarcfc csd De*elope*st 
kdaia i s trat ia* aad tke O.S. lac l e sc 
leoa ls tory Coaalssioa, (21 oa I p c i l *. 1«7«, 
a l a t t e r f toa I r . leary Csckarae fSireetor, 
lasoaccak aad tcosoaic SaTelopseat S i * i s i » a , 
U.S. Saseral accoaatiaa Office) t o I t . Bsbert 
Seaaass, J r . (ada i s i s t ra tor , I . S . Caargy 
lasearcs aad baaalopsast ads ia i s tra t ioa) 
coscaraiaa fsadiaa of a proposal t i l l 
rad io log ica l safety stedy as soee >sr ly 
dacasBissiosed asc lear f a c i l i t y s i t e s , aad 
(3) a s ta tee ta t sabei t tad for t s s keariea 
record froa prisata c i t i s a a ra-idlaa sear 
tka laxay Plats d i sposa l s i t * i s Kastscky. 
IITJ 

Tka t e c k s i c a l , l a s s l , aad problesst ic aspects of 
ska l lo s saste barial are res iaaed. Tk* ra l e s of 
tke varloa* losarasast aa^acias iaaolrad i s 
s k a l i o s eas t s barial are a l s o d l scsssad . p»/IT» 

• l S * t BISPOS1L; SaSTg HH»««I*T; I-.IOKVTT; 
•TNOIOCT; u e i s u n o i : f i n a l ; l i b l o i i c i i D t 
• l e l iTIOl; tlTIIOIBTIT: >tSTC5, laDIOaCTXVt; 
laSTC TIEATItIT; DISPOSaL SITE; laSTES, 
101-LEVEI,: Rf lEIS 

< » 2 > 
"ateriyar, S . , I .E . Brass, aad a . s . ( l e i a , 
• a t i e s s l l ae l ear ; l ockse l l ta taraat ioaa l . 
lockaal l laaford opsrat loss , l l ck laad , l i ; 
*sc) ear Egsipaast. 

saassrlaa to* CoBcaatratioa* of P latoa iss aad 
aaericiea ia Eartk Saeples . (*l 

Traassctioas of tk* leer leas laclaar Society 
r':11*-117. (1ITT) 

a aer i e s of t e s t s s s s eate ta deter i iae tke 
s a i t a b i l i ' y of k lak-raso l s t i o i i -ray 
detector* for seeaarlaa botb tke Pa aad as 
coatest of ses t* e a t e r i a l * . Slaca tke L 
i -rays aai«sioa rata of fa 2)1 i s so sack 
losat tka* tkat of as 1*1, i t i s • s a e a t l a l to 



»! in»L STBOIIS l»3 ! !» t ! IS 

<2«2> con. Materia » i ; ptoroims 2 » : IISTSMEITS: 
l i s t i a a a i s a b c t a m pa aad la «k*a coaario* I-SaT; «1ST» » I t c 3SiT; tLPIl ?»fr ic l»s : 
j -ra»s to es tabl i sh alpha ca i s s ioa ra tes . LaSOMTOET STUDIES 
Tasts saoa ta« L a-raT assay ca= decant Pa ia 
1*T«1S uowa to »0 p c i / a . Tka a n i t s at* 
raa«a<S *o4 4o aot require, aitrooaa aaaa aot 
is as«. ?t* a a i t s ere a l so prec i se . (TOT) 
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<2<*3> 

<2<>3> 
A r n e t t , • - * : . , and • - * . D * i a , A t l a n t i c P i c h f i e l d 
"as ford c c a p a n y , t i c hi a mi , f i . 

l y d r o l o g l c I s p a c t A n a l y s i s o f l e » w a t e r a s e s I D 
s e c t i o n 7 , T . 1 0 » . , B-29 E ? 9 . , of t h * Har.for* 
R e s e r v a t i o n . (? ' 

A i 3 - L b - I 2 i ; 20 p p . | W 6 , January) 

KB i n v e s t i g a t i o n was s a d * i n t o t h e h ; d r o l o g l c 
e f f e c t s o f r e e o v i a g 1.7 a i l l l o a , ga l of water 
per l a y fro* t h * a n c o c f i n e d a q u i f e r i s th* 
n o r t h e r n ha l f o f S e c t i o n ~i, T. 10 I . , P. 2? 
E"«. , w i t h r e c h a r g e in t h e s i i f a r e a s o f 1-0 
B i l l i o n g a l / d a y . For t h e pwrposes of t h e 
a n a l y s i s , the f o l l o w i n g a s s u s p t i o n s were 
• a d e : t h * a q » i f * t i s h o s o g e n e o a s and o f 
e s s e n t i a l l y i n f i n i t e a r « a ; no 
r a d i o c o n t a s i n a t i o n of t h e water w i l l occur a s 
a r e s u l t of t h * proposed a t t r a s * ; t h * 
a q u i f e r i s i s o t r o p i c and o f a n i f o r a 
t h i c k n e s s ; pusp ing i s a t a s t e a d y r a t * of 6 . a 
I 19 (E*6 | l / d a y ; t h * * * 1 1 r e c e i v e s water 
f r o s t h e e n t i n t h i c k n e s s o f t h * a q u i f e r by 
h o r i z o n t a l f l o w ; and d i s c ha road water 
e v e n t u a l l y i n f i l t r a t e s t h e a q u i f e r a t a p o i n t 
or i s i n m i BO c l o s * r t h a n t h e s a i o f the 
r a d i i o f i n f l u e n c e of t h e P «d and 
d i s c h a r g e w e l l s . A v e i l yi _d a n a l y s i s based 
on d i t * froa v e i l s s t a r t h e s*ady a r e a 
i n d i c a t e d t h a t on* w e l l would b« s u f f i c i e n t 
t o d e l l v a r t b e t o l a s * of water r e p a i r e d f r o a 
t h * a q u i f e r , i n e q u a t i o n was g e n e r a t e d that. 
i n d i c a t e d mini s a l i s p a c t on the water t a b l e 
( s e x i s m w i t e r b a i l dap a t t h * r e c h a r g e f a c * 
i s l e s s than 2 . 5 f t ) . D i s p o s a l por.d area 
based upon a p r e v i o u s l y c a l c u l a t e d 
i n f i l t r a t i o n r a t * o f 5 . 3 1 IOCS- 31 
g a l / s i n / s q . f t . ( 1 .0 f t . / d i y ) s h o u l d be 3 .1 
a c r e s ; i f tbe i n f i l t r a t i o n r a t e i s 0 . 5 
f t / l a y , t h e s u r f a c e a r e a shoa ld be 6 . 1 a c r e s . 
I t tf«s r e c o s t e n d e d t h a t one s tep-drawdown 
and one pwfcp tes>. be c a r r i e d Tat on t b e 
w i t h d r a w a l v a i l t o v e r i f y t b e c a l ' u l a t i o B S , 
and i f t h * water t o be recharged i s 
c h e a i c a l l y or r a d l n l o g i c a l l y c o n t a s l n a t e d , 
a d d i t i o n a l i t pac t s t a d i a s s h o a l d be s a d e . 

I n f i l t r a t i o n S a t e ; H y d r a u l i c C o n d u c t i v i t y ; Depth 
to water T a b l e 

HTDBOLCGT; WELLS; • ITS-DBA* AL; BBCHAPGE; SITES 
TABLE; HTDBAtJLICS; AQIIFEBS, tfiCOlFIIIED; 
HTDBATJLIC FLOf; EQ0ATT0S5; DBAlSOBW; FIELD 
STUDIES 

<29»> 
S a r e t e , * . * - , and E.B. S u a r t i , R a t i o n a l n u c l e a r 
Enargv C o s s i s s l o n , O f f i c e of R a d i o l o g i c a l 
S e c u r i t y , " e x i c o , 

A s s e s s s e n t o f t h e T a r i o a s F a c t o r s Governing th • 
S i t i n g of a R a d i o a c t i v e B a s t * S o c i a l Ground f o r 
th* Rex lcan N a t i o n a l Unclear Energy C o a s i s s i o n . 
O) 

COfP-670512; STr/POB/156; D i s p o s a l of 
K a d i o a c t i v * Wastes i n t o t h * Ground, P r o c e e d i n g s 
of a S y a p o s i a a , V i e n n a , A u s t r i a , s a y 2 9 - J u n e 2 , 
1967. i n t e r n a t i o n a l A t o n i c Energy Agency , 
V l snna , A u s t r i a , (pp. 3 6 7 - 3 0 2 ) , 666 pp . 
(COBF-670512, STI/P0B/156) . (1967) 

The a a t h o r s s t u d i e d v a r i o u s r a g i o n s i n th* 
ne ighborhood o f " e x l c o c i t y v l t h a v i e s t o 
f i n d i n g s u i t a b l e s i t s s for th* i n s t a l l a t i o n 
o f a l a d i o a c t i v * waste b a r i a l g r o a s d . Each 
r e g i o n • • • a s s e s s e d f r o s t h e v i e w p o i n t s of 
l i n e s of c o t t o n i c a t i o n , r a i n f a l l , p r o x i s l t y 

t o p o p u l a t i o n c e r t r e s , p r e v a i l l a ? winds and 
t h e i r v e l o c i t y , l i a b i l i t y t o e a r t h q w a k . e s , 
s a b - s o i l s t r u c t u r e , f e r t i l i t y , and i n g e a e r a l 
e l l t h e f a c t o r s , which s i g h t t a k e i t d e s i r a b l e 
or u n d e s i r a b l e for h a b i t a t i o n i n th* near 
f u t u r e , o t h e r i s p o r t a n t f a c t o r s s t u d i e d w*re 
t r e p o s s i b i l i t y of a c q u i r i n g t h e s i t e s , t h e i r 
s i r * and p r o x i s i t y t o c o s s o n land which n i g h t 
b e c o n s i d e r e d * s a f f e c t e d , and c e t t a i e l e ^ a l 
A s p e c t s which e i g h t e f f e c t t h * land i - th* 
p l a n n i n g s t a g e , such a s r i j h t s of way, 
r e s t r i c t i o n s on a s * , and p o s s i b l * e x » r « s s « a y 
C s / c i s t r s c t i o n . I f t e r a s s e s s s e n t of the 
v a r i o u s t e c h n i c a l , e c o n o s i c , a d a i n i 5 t r a t i * e 
and l e g a l a s p e c t s and c o n s i d e r a t i o n of the 
p o s s i b l e d i s p e r s a l of r a d i o a c t i v e e l e s e n t s 
i n t o v a r i o u s s e d i a ( a t a o s p h e c e , water , s o i l , 
e t c . j , t h * s i t e s t o s t s u i t a b l e for t h e 
r a d i o e c t i v e w a s t e b a r i a l ground are p r o p o s e d , 
t h e c o n s e r v a t i o n of n a t u r a l r a s o v r c e s and 
above a l l p u b l i c s a f e t y b e i n g bo .ne in s i n d . 
( i o t h ) 

CUBaTE; SOILS; BTTBIIL; TOPOCllPHy. GEOLOCT; 
SITE SELECTIOS; EIBTHQtlaKES; E»ftB3*SEBT; FIELD 
STUDIES 

B a r r a c l o a g b , . ' . T . , J . E . R o b e r t s o n , srid T . J . 
J a n z e r , O.S . G e o l o g i c a l S u r v e y , id*fjo " a l l s , ID. 

G eohydro l og i c Study of a B u r i a l S i t e for S i l U 
Low-Level P a d i o a c t i v e w a s t e s a t the Idaho 
N a t i o n a l E n g i n e e r i n g L a b o r a t o r y . (3) 

CO«F-770^12; Haaegeaent of Low-L*vel S a d i o a c t i v e 
i a s t e , n . e . c a r t e r , k.k. flogbisst, and Q. <ahn 
( E d s . ) , P r o c e e d i n g s of a S y s p o s i u s , A t l a n t a , 
GA, l ay 2 2 - 2 ' ' , 1977 . p«cgason P r e s s , »e» Tork, 
»T, Ch. a , (pp . 7Q<;-92a>, 121* pp. 
(C01F-770512) . (1979) 

This paper d e s c r i b e s a s t u d y of the 
g e o h y d r o l o g i c and g e o c h e a i c a l c o n d i t i o n s 
which say c o n t r o l s u b s a r f a c e s i g r a t i o o of 
r a d i o n u c l i d e s f r o a a s e s i a r i d sha l low b i r i a l 
s i t e f o r s o l i d r a d i o a c t i v e w a s t e s . F i e l d 
i n v e s t i g a t i o n i n v o l v e d d r i l l i n g 10 
o b s e r v a t i o n w e l l s around and wi th in t h e 
8 8 - a c r e B a d i o a c t i v * Hast* flanageieat Coupler 
e t t h e Idaho l a t i o n a l Engi t*e4c in i Laboratory; 
17Q0 s e d i s e n t , rock , an<l water s t a p l e s wer*> 
c o l l e c t e d for s i n e r a l o g i c , c b e s i c a l , 
p h y s i c a l , and r s d i o a c t i v a a n a l y s i s . Tbe 
s u b s u r f a c e r o c k s a r e c h i e f l y b a s a l t w i th two 
p r i n c i p a l s e d i s e f i t a r y b e d s o c c u r r i n g i t 
d e p t h s of about 110 ar.d 2«0 f t ( 3 i and 73 •) . 
Th* water t a b l e in the u n d e r l y i n g Snake 
filter P l a i n a g u i f a r ( b a s a l t ) i s a t a depth of 
540 f t (177 • ) at t h e s i t e , s t a t i s t i c a l l y 
s i g n i f i c a n t t r a c e a s o u n t s o f r a d i o a c t i v i t y 
vera found in about o n e - h a l f of the »« 
s e d i s e n t s a u p l e s f r o s 6 s h a l l o w cor* bolws 
down t o d e p t h s of 2«0 f t (7 3 • ) , and i n water 
s a a p l e s f c o u « s t a l l perched t o n e beneath t h e 
b u r i a l s i t e . D e t e c t a b l e v a l i a s ( in pCi/kg) 
f r o s s e d i s e n t s a s p l e s wer*: Co 6 0 , l e s s than 
3 to 250 • / - 3 0 ; Sr 9 0 , * , . • / - SO t o l e s s 
than *200'. Cm 137, l e s s t h a . 20 t o 590 • / -
• 0 ; B a / u 1*0 , ftft • / - 12 (da a c t e d i n o n l y 
on* s a a p l * ) ; Pu 2 3 0 , 0*2 • / - ) , 3 to 1 5 , 0 • / -
3 . 0 ; Pu 2 3 9 , 2*0/ l e s s than C,5 t o 5 t 0 , 0 */' 
1 2 . 0 ; and As 2 4 1 , 1 .0 • / - 1,C to 230,0 » / -
2 0 . 0 . Ta lues for water s a n p . V - ( in pCi/L) 
wer«: H 3 , l e s s than 1000 t o l e s s than 2000; 
Co 60 , l e s s than 10 t o 90 • / - 10; Sr 9 0 , l e s s 
than 2 to l e s s than 5 ; Cs 137 , l e s s than 20 
t o 200 • / - 10: Pu 2 3 8 , 0 . 0 2 5 • / - 0 .006 t o 
l e s s than 0 , 0 1 0 ; and Pu 2 3 9 , 2*0, 0 . 0 2 3 * / -
0 . 0 0 6 t o l a s s than 1 . 0 0 . The l e v e l s o f 
r a d i o a c t i v i t y d e t e c t e d were g e n e r a l l y l e s s 
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'29?> r o a r . 
tkaa tk* u m t i reaalt lng fro* vorld-vid* 
( i l l o i t found 1B aarfec* « 1 U In t h i s 
region. Tk* observed trace neonate of 
red loec t l r l ty B«T kaw* been derived froa th* 
devavard s lgret loa of radionuclides froo t i * 
berled »««t*s, fcoa a r t i f i c i a l costas laat lon 
of tk* cor** daring d r i l l i n g and aaapl* 
kandllng, oc face a coeblast loa of th*s* 
processes, hvallabl* data ladlcet* tkat 
vast* radloaeclidas kav* not algreted froa 
t k l t a l t * in to tk* Snak* flv*r r i a l s *galf*r 
i s d*t*ctebl« concentrations. Sack dovnvard 
alqratlos spp«ars anl lk« ly , provid*d tkat 
vater cas b* prevented fros cosing in contact 
a i tb th* buried vaate. (lath) (III) 

Total Ion Concentration 

Co %0; Cs 117; ta 1»0; La H I ; Fa 2J«; ?a 23"»: 
Pa 2*0 : l a 2*1 

MS»05»L SITE: B1H1L. 31UU.CI; "SEOLOGT; 
I! ID to LOUT: •IDTOIVCltOE RIGtaTlOl; HSTES, 
SOLID; laSTES, LOa-LEVEL; U»«?ES, ItDIOaCTITE; 
SIIPLES; s imi ic; cotts; stninns: ratricE 
IkTEtS; GEOCIEIIISTFT: DESEITS; BlSiLTS; IGIEO0S 
EOCrS: SEDIHE(T>IT lOCIS; I J H i m S ; flTE! T»BLE; 
C0IES; FEICHED »»TE»; •1DI0JCTITITT: BETIWS; 
HELD STTDIES 

<2«*> 
Boaaa, J., D.J. Tan looyen, and F.0. Role, 
onlveralty of l i s cona ln , ftadlson, I I . 

Estlaatlon of Coeperatlve la ter Transmission in 
Tao Pairs of Idlacenr Virgin and Cultivated 
Pedons In l l s coaa ln . (3) 

Caodaraa 13:13-*R. |1«*M 

Hydraulic properties sad so i l aorphology of 
virgin sad ce l t lvated pedona v*r* studied in 
Vlscoosln. Th* t«s t s vara on th* a slopas 
(0-21) of th* Tasa s i l t l o s s and Oshkosh 

clay, ffydraalic conductivity ass calculated 
by th* Greea and Corey cospatation 
pora-interaction aod*l. Basalts sho«*d th* 
conductivity of tk* virgin so i i to b* 160 
cs/day and tka cult ivated p*don to b* 20 
ea/day. Tk* capacity : f tk* tao cultivated 
s o i l s to t r s a s s l t vatcr under satarat*d 
conditions sas lass thaa In virgin s o i l s . 
Rovevar, unsaturated s o i l capacity of 
cult ivated s o i l s incraasad at corresponding 
so i s t sre tensions. Por esasple , 1 ca/day and 
1 aa/day can b* aaintalned la the 112 horizon 
at SO CB of tension In tk* calt lvated s o i l . 
Coapacted layers be Ion th* tp bad a drylag 
e f fec t on th* overlapping »p, vheroas a 
vet t iag e f fec t resulted la the 11 kotlzon of 
virgin p«doas at unsaturated f l o s ra tes , 
•ore research i s needed in using the standard 
so i l descriptions and *s t la s t ing hydraulic 
conduct iv i t ies froa those descr ipt ions . (IDT) 

Bydrsullc Coadactlvlty; Rolstore Potential 

RTDtOUHT; PtlCOlhTIOl; SOILS: LOIR; CUTS; 
IISTI DISPOSaL; ItSTES, LI00ID; IsSTtS, 
LOI-LITIt; » Z0II; BT1J10T.IC C0ID1ICTITITT; 
SIOOID IITEI-, SITOIaTIOl; 7TILD STBDIES 

<2»7> 
Bradley, t.r., nut J.C. Corey, Savannah l iver 
laboratory, l iken, 3C. 

Concepteai Deslgs of th* Sewessab l iver Pleat 
Bedrock l a s t * storage Systes . (2) 

D*-1«2»; Technical lss*SM*at of Bedrock l a s t * 
storage at tk* Savaaaak IIear Pleat, (pp. I t I - 1 
- I l t - « « | , 287 pp. (19V*. lo**ab*r) 

Th* conceptual d*slga for a vest* storage 
systas i s cryata l l in* rock d i f fers 
s i g n i f i c a n t l y froa « ***at* atorage systea i a 
Tr las s l c rock. Th* r e l a t i v e l y klgh*r 
peraeabi l i ty aad lo**r porosity of tk* 
c r y s t a l l i s e rock co*pl*d vitk i t s aore 
Inhoeoqeaeoas natar* aakas t k i s syst«a aor* 
sa scept ib l* t o penetratloa by l l g s l i vest* 
tbaa a syst*a desigaed for Trlass lc rock. 
Bock penetration r*g«ir«s that th* vaste 
charged to c r y s t a l l i s e caveras be altered 
s l g a l f l c a n t l y . This a l tarat loa includes 
separatioa of th* inert ch*sical coaat l tucats 
(sack as n i t ra te , n i t r i t e , e tc .I froa the 
radloaacl ldes la order to e l l a l a e t e density 
gradients aad r a d l o l y t l c gassing. If these 
aod l f i ca t loas are aad*, a to ta l cavern to las* 
i a c r y s t a l l i n e rock of appcoilaataly '00 
a l l l l o a ga l loas voald b* accaptabl*, asanning 
tkat tk* t o t a l volna* of aodlfl*d aast* Is 
s t i l l approsiaately 80 a l l l i on gal loas . Tke 
technical f e a s i b i l i t y aad cost of tk*s* 
e o d i f l c a t i o a s ac* beyond tk* scope of t h i s 
a n a l y s i s ; ko«*v*r, i t saosld b* *sphasic*d 
tkat these aodi f icat ions r*pr*s*nt a aajor 
a l t«rat ioe of tk* v a s t e . Alteration of tke 
east* does not appear t o be n«e*ss*ry for 
storag in tk* Trlaastc toraatioa. t t o t a l 
cavarn volsa* of ca . 130 a i l l l o n gallons 
shoald *>• sg^flclcnt for a Trlassic cav*ra 
located in rock eqalvalant to that foand near 
the center of the Triass ic baaln; I . e . , S3 
a i l l l o n ga l loas of v s s t e , ao a l l l l o a gal lons 
for vat*r inleakage aad radio ly t ic gas, and 
10 B i l l i o n gal loas for cavern volaae 
redaction froa long-tera creep of tke rock. 
Tke Tr lass ie congloaerate rock at the *dg* of 
the bas i s i s aot acceptable for bedrock 
storage frecaas* of exc*ssiv* loag tara 
redaction of th* cav*ra volgBe froe tke rock 
cre«p ph«aoa*non. Th* rvaalaiag b*drork 
ar«as app*ar to poss«ss adagtiate strength end 
s trnctaral propertlea; they offer no 
particular or aaasaai sechavical d l f f i c a l t l e s 
to cav*ra coastroct loa . kltboagb a l terat ion 
of th* east* for storag* la tk* Trlass lc 
foraatioa do** not appear to b* a«c*ssacy, i t 
voald be feas ib le to a i l tke vaste vitk 
c«s«nt to fora a groat tkat voald s*t op la 
tb« c*v«ra. Tkls coac*pt voald provide soae 
sddit ional safety and shoald be considered as 
aa a l t e r n a t i v e . Tbe potential for the vaste 
to d«stroy grootlag a a t e r l e l e plus the 
•ztendad t l s e periods iavolved In bedrock 
atorage are each that , based oa e i l i t l n g 
ln foreat ion , no credit can be tak«n for 
•agin**r*d reduction of the pereeabl l l ty of 
the rock aarroaadlng the caverns by groating, 
although e i t ens lv* groating sould s t i l l be 
carried oat as aa added aeasar* of u f e t y . 
Effect* of heat generation froa deeayiag 
radionuclides la tke vast* ahoald be 
eoaslde)r*d la the f laa l detailed dealgn and 
arrangeaent of th* cav*rns, bat taaparatur** 
apparently can be kept to aa acceptabl- l eve l 
by proper siadge d i s t r l b a t l o i and proper 
cavern a i l * aad arrangeaent. Shift sealing 
should be secure to afford no alga if leant 
path foe saate e lgre t loa . Preliaiaary 
ana lys i s indicates that auck a sea l can be 
obtained. (lath) 

Tke i n t o n a t i o n i s 6' r e c t i y related to dlspoaal 
of h lgk- leve l tas te . Roraver, It can also be 
coesidered t o pertala to shallov land burial 
e i cept tkat regulreaenta for deep burial of 
h lgk- leve l vas te are aore stringent than 
ceg,*it*aenta Cor aKailo* land burial . (0«/J«» 
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<2»»> 
Crowe, » . » . , ? . i . Linn, c . i t t k o , and "..L-
•evier , Los l lasoa s c i e n t i f i c Laboratory, Los 
I U M I , I B . 

stratigraphy of tke Bandolier Taff in tb« 
Pajertto Plateau: I p p l l c a t l c a s to »aste 
nansgeaent. (3 | 

Le-7i25-t,s : 57 pp. u r n , Ipr i l l 

T*e s trat iaraphlc , petrol og le , and hydrologic 
character i s t i c* of tb« Bandelier Tuff 
(» l l»-» l« iatocene) In the Pajarl to Plateau 
ssrroeadlao; Loft l l a a o s S c i e n t i f i c Laboratory 
have be>ea studied t o provide beckaxoend 
inforeatioo on I t s s u i t a b i l i t y ax a eediaa 
for radioactive waste disposal . Of 
s ign i f i cance for waste aaMgeeent s tudies ere 
t i t e f f e c t s of la tera l var iat ions in 
l i tho logy (welded vs . anwelded u n i t s ) , 
poros i ty , l oca l i za t ion of j o i n t s , differences 
ia physical properties of depos i t s >lthin 
tez tura l zones of a f lo* an i t , and 
geocheaical considerat ions, penults of 
geocheslcel analyses of altered and a&alterel 
taf f ara inctaded as appendices, bat tke data 
•ra not evaleated i s t h i s report, Sydrologic 
charac ter i s t i c s of the Bandelier Taff ara 
controlled aaialy by secondary features 
(cooling zones) which vary vita eaplaceaent 
teaperater* end transport d i s tance . Priaary 
depos i t i o s s i faataras provide secotd-order 
contro l s in d i s t a l portions of t h t flow. The 
recoaseadatloas of t h i s report ara: (II a 
sys taaat i c hydrolooric f i aM-te s t ing ;rogra> 
be undertaken, (2) the general s trat lgrapaic 
pcocadaras aaad for t h i s report t e applied to 
s p e c i f i c aasta disposal s i t e s , (31 
hydrologle data for t a f f s on the (evade Tact 
S i te be applied to i tudlee of the Bandelier 
roraat ios , {«) the strat lgrephlc subdivis ions 
ased in i » s i reports be revised t o isprove 
understanding of l i thogeaes l* and c r e d i b i l i t y 
of otologic inforsation at waste disposal 
a i t a s , iad (5) geocheaical s tud ies concernir.; 
radlonaclide a iorat lon , rock-va*t* 
ln te tac t ioas and e f f e c t s of la tera l 
rock-al tarat loa processes be continued. (L'H) 

isanoas; rin.0 STUDIES; CTOIOGIC FOBIHTIOIS; 
SEOLO'SIC STMTS; SZ0L04T; I0BP.O05 IOCKS; TBfTS; 
SITB m i O l T I O l ; JtOCHMIST»l; DJSPOSll SITI 

<2««> 
Giennottl , «. P . , «. Hi t teapergeet , and G. 
Sldot i , Laboraterio Soosinerario «e l CHI, 
Geological Sect ion, CSf Delia Casaccia, Pose, 
I t a l y . 

Selection c r i t e r i a for srcind Disposal s i t e s for 
Solid tadloact lve l a s t * In Highly Populated 
Iraas. (3) 

COIf-efOSU; STI/»0»-15S; Dlapoaal of 
taUoact ive fas t** Into the Ground, Proceedings 
of a Sysposiea. Henna, Austria, »«r 24-Jan* 2 , 
11*7, International Utoalc FMI<]T >7«ney, 
Tlaana, I q s t r l a , (pp. 314-32*) , ins pp. <1«*T, 

Zs < u > i c r . ) Italy for ooteat ia i s h t i l o e . 
radioact ive , aolid «»»•« barial s i t e s , 
varioas c n t e r i are stadied and prior i ty 
a l loted to certain >f these c r i t e r i a . Tea 
s i i aost laportant c r i t er ia for consideration 
are thoeqht t o be oeoZooy, hydrology, 
volcanolocy, s e i s a i c i t * , c l i a a t i c d e t a i l s , 
aad the population density asso*" -* 2 aith a 
Crofosal s i t e , ^couomy, pedolos . . o i l 
a t i l i z a t i o a * tathyaetty , ecology, and ^roaed 
or<;ar.izaltoa zt*t also be consider . . Ir. 
ciioosic^ s»ch i i v o s a l areas, those 
characterized by (t i s » i s a i c a c t i v i t i e s at 
the VII or i i fher grades of the "aecca l l i 
s c a l e ' . (21 active volcaaisa. (3) hydrology 
character-.zee by shallow a^aifers c i r c e l a t i n 9 
throagk t i r s t i c foraat ioas a:d fractar*s , (•> 
popalatior d e n s i t i e s greater than 501 
inhabitant-/»•} tn, (5) elevation in ezcess of 
1000 a above sea l e v e l , a&d (<l national 
parks avre roled oa t . The favorable areas 
i n i t i a l l y se lected i s accordance eitk these 
c r i t e r i a cover a sar tace area a l iokt ly l a s s 
than 1/a of I ta ly . This area i s redazed to 
aboat >/19 e i t i erc las i ea of inter ior areas 
•hose hydcolooy, d i r e c t l y or l i i i c e - t l y , i s 
l ikely to interfere v i ta that of sarroondina. 
s&favwratle areas, i second servey eas 
condocta>d o i the reaelnia? favo' tble areas, 
(lath) |BT) 

Tt i s study i s apF'.ica^> ?c choasia? anl 
e v a l a a t i c i c r i t e r i a f o r shallow land b a n a l s i t^ 
se l ec t i on . (3«/I!T) 

»»5T» D:?I>OS»L; - C O I ^ ' I C S : PrjP7t.tt;'r«3: 
5EI5BOLOGT: S-OLOCI; HT3"3'j0r;i: CLIIhTI: 
•;»0Gt*P»I; (•PTJOBOLO T̂; SIT! S£LICT:o»; taST'S. 
•IKQICTIlt; »»ST»S, EOilO; »7»I»L; DISPS5»t 
SITt; SITS » » l l a » ? n i ; 70LCII1K: f l » i 3 5T13:t; 

florian, J.R. , J r . , Jonns ffopkins i n l v e r s i t y , 
Balt iaore, R0. 

Conaiderations InEvaloat ino a Sarial *;roand for 
Solid t a s t e s . (2) 

TID-7517 (Part 1 i | ; Sanitary v,a-jlneerin<j I spects 
of the I tos ic ecer?y Indsstry, Proceedings of a 
Sealnar, Cincinnati, OR, Deceaber » .« , 1055, 
(pp. 2»3-2a«| (TID-7',17, Par« 1»i . (1055, 
Oecea berl 

I t present, radvastea are burial at f ive 
different s i t e s . I t i s suggested tnet * 
national lead barial area be used to 
seo,aester t a d i o i c t i v e l y cootaainated 
• a t e c l a l s . The l i f e of such burial areas 
should be at least one hundred years. One 
square a i l v of tori el area vlth a buffer tone 
of one-half a i la skosld be acqa'rad la an 
"eaptj" s ec t ion of the country. Topouraphf, 
aeology, surface and •jroanl rater hydrology, 
aeterolooy, s o i l condit io.!*, and 
transportation f a c i l l t l a s are the physical 
factors affectU'3 the d e s i r a b i l i t y of aay 
particalar s i t e . The general ueology skoald 
shoe an absence of fau l t s and folds . The 
area shoal l not have l i so s toae or doloalta 
formations in addition to having no pcevlovs 
ae l s so log ic s I history. The topography should 
be f lat or gently r o l l i n g for ease ot burial 
•gaipsent operation sod covered with 
vegetat ion. Streaae in and aear the proposed 
area skoold be observed vi th respect to 
hydraulic and hydrology factors , s i l t load, 
bed SCOOT, var iat ions I s flow, vert ica l 
airing and s t r a t i f i c a t i o n . Lakes would be 
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IEOUWT, «TOBOL.T:T i n s:r» RISOTICES 

'1(W> 0 « T . 
i n c l u d e d i a t h e s t u d y . E i h a e x t l v e 
i n f o r i e t i o a on *h* ground e a t e r c o n d i t i o n s 
• i t * s p e - c i a l a a p t a s i s on s h e l l o e a c . e i t e r s 
• i l l b» g a n s u t f . IB t h e s t u d y a t t e n t i o n 
shou ld b e paid t o o o v e a e s t s , n a t u r a l 
r e c h a r g e , d i s c h a r g e , d e p t h t o a a t a c t a b l e , 
p e r s e a b l l i t y , i l l t r i a s s l s t i b l l i t y o f t>e 
a q u i f e r and tfce v e l o c i t y of f l o w , l a y 
i n c i n e r a t i o n ouqkt t o b« p r a c t i c a l e t e n t h e r * 
i s a » i n d v e l o c i t y o ! a t l e a s t 10 aph and th* 
p r e v a i l i n g d i r e c t i o n a e a y f r o a s i t a 
h a e d i u e r t e r s aad n e e r t y c e a s u n i t l e s . 1 low 
r a i n f a l l ataa i a p r e f e r a b l e , a l s o a r e a s 
v k e r e known i n v e r s i o n s o c c a r ara t o fce 
a v o i d e d . Taa araa s k o e l d ba c k o s e n w i th a 
t i g h t c l a y s o i l t o i n k t b i t around water 
a o a a a a a t aaa e a i i s l z e a b s o r p t i o n . The 
proposed s i t a skoa l ' ) ba a i t k i a 3 S i l a s of a 
a a j o r highway and s h o u l d kaaa a l l - a a a t k a r 
a c c e s s road sad r a i l r o a d s i d i n g , ftlso the 
• r a a s k o a l d kaaa an la t a r l a c i n g s a t s o r t or 
d i r t aad s a s i - i s p r o v a d r o a d s f o e e a s y l o c a l 
t r a n s p o r t a t i o n . Th*» s i t * s k o u l d ba l o c a t e d 
ia t h e g e o q r a p k i c c e n t e r of tka a e j o r w a s t e 
p r o d u c e t s . Tka c o s t o f land S e r i a l n f range 
f r o s S 1 . S 2 to g . « 9 / c s y d . (ID») 
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<I')I> 
P a r t y a u n , » - D _ , s . L. - i w l « r , aad a. A. Bo-gers, 
Los a l s a o s s c i e n t i f i c L a b o r a t o r y , Los A i a e o s , 
»«. 
<Jeolo.jic D e s c r i p t i o n o f C o r a s froa Hol'ys p-3 
• R - l t h r o s q k P-3 »H-S, area r„ T e c h n i c a l area 
S« . (21 

H - H o a - i S ; 11 pp. |1">?*, Ray) 

Five h o r i 2 o n t a l h o l a s v e r a c o r a l banaath P i t 
) n e a r t k a s o u t h e a s t e d o e o f R e s i t s d e l Boey 
at area <;. Coras «ac« o b t a i n e d a t d e p t h s 
r a n g i n g f r o a a t o 7 . 2 a banaatk the p i t , f r o a 
two a n i t s of a r k y o l i t e t a f f . Th* p i t , 
f i l l a d and c o v e r e d by la**., c o n t a i n s c o l l i 
r a d i o a c t . i v e v a s t u s . The k o l a s aara corad t o 
o b t a i n s a s p l a s of the t a f f u n d e r l y i n g tk* p i t 
to d e t e r o l n e i f t h e r e kas baan any s i a r a t i o n 
of r a d i o n u c l i d e s by i n f i l t r a t i o n of a a t a r i n 
tka pas t 10 y r , 7..e f i v e h o l a s vara c o l l a r e d 
i s u n i t 2b of t h e t s h i r e o a "eaber of t h e 
B a n d e l i a r Taff ; tkraa o f tka h o l a s plunged 
dovnvard l o : o l n i t 2 a . T k i s raport d e s c r i b e s 
tka rock u n i t s p e n e t r a t e d by c o r a h o l a s and 
tha 1 o l n t c h a r a c t e r i s t i c s o b s a r a a d . Tha 
l o c a t i o n s of c o r a s a a p l a s s a l a c t a d f o r 
a n a l y s e s ara r a l a t a d t o tka f l o o r of tha p i t . 
Cora r e c o v e r y f r o e tha f i v e h o l a s ranged 
f r o a ">7t t o 75%, v l t h j o i n t f r e q u e n c i e s 
r a n g i a a f r o * 0 . « t o 1.1 m of c o r a raeoaai 
Tha l i r g a s t o a r c a n t a g a o f t h a j o i n t s aara 
f i l l a d or p l a t a d » i t h b r o m c l a y . Tha 
r a a a i n d a r s a r * op an a i t h j o i n t f a r a s s l i a k t l y 
• a a t h a r a d or p l < t « 1 a l t h c s l l r h * . J o i n t 
o r l a n t a t i o n s on lv aasa .. in tha p i t 
i n d i c a t a t h a t t k a '->lnt« forsad a s t k a 
a s k f l o a s c o o l a d . (R»ri 
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<J02> 
t i c k a r d s o n , I . a . , U .S . S a o l o q i c a l S a r a a y , l a t a r 
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S i a n i f i c a n o a o f C l i a a t a i a B a l a t i o a t o t k a 
D i s p o s a l of B a d i o a c t i a a l a s t a a t S k a l l o a Daptk 
S a l o a Croaad. (2) 

• a t a a t i o a and S l g r a t l o a of B a d l o a c t l a a I o n s in 
S o i l s , P r o c a a d i o o s of aa . " a t a c a a t i o n a l 
C o l l o f a i a s , S a c l a y . f r a n c a , Octobat 1 6 - 1 8 , I « 2 , 
[pp. 2 0 " > - 2 1 1 | . J H « 3 | 

C l i s a t a i s i a p o c t a s t abas c o a s i d a r i n a a s i t a 
f o r t k a d i s p o s a l of c a d i o a c t i v a a a s t a a t 
s k a l l o a d e p t h s , c l i a a t a c o n t r o l s : daptk t o 
qroand a a t a r l a tka appar t o o a of r a p i d a t t a r 
c i c c a l a t i o a ; d i a t m c a b a t a a a a d r a l a a a a 
d i v i d e s o f p a r a a a i a l s a r f a c a s t r a a a s o r tka 
d i s ' a a c a b a t a a a s p o i n t s o f r a c k a r a a and 
d i a c h a r o a : p h y s i c a l aad c k a a i c a l 
c k a r a c t a r i s t i c s o f t k a s o i l ; cbaadanea and 
t y p s s of a a o a t a t i o n . ( l i s * a z t a a d i m ; nor th 
and soatk a c r o s s t k a Qni tad S t a t a s naar t h a 
9 7 t h a a r i d i a n i s an a r a a i n s k i c h t r n p o r a t i o n 
and t r a n s p i r a t i o n r a t a s a r a a b o a t e ? * a l t o 
t h a a a a r a g a annaal p r a c i p l t a t l o a . E a s t o f 
t k i s l i s a i s t k a kaa id p o r t i o n o f t k a Vnitad 
S t a t a s and >«st of t k a l i n a i s tka a r i d p a r t . 
I n t k a h a s i d r a t i o n s t k a d a n s i t y o f s a r t a c a 
s t r a a a I s h i g h and t h a a a t a r t a b l a s a r c 
s k a l l o a . T k i s s a i n s t k a d a t a a t i o n t i a a of 
p r e c i p i t a t i o n r e a c h i n g tha a a t a r t a b l a i s 
s k o r t , a s a a l l y t a n s o f d a y s . Sack r a p i d 
c i r c a l a t i o n i s s o t c o n d s c i a * f o r naar s s r f a c a 
d i s p o s a l o f i s o t o p e s i f t k a p h i l o s o p h y i s 
" d e l a y and d e c a y ' , a r i d s o i l s s i t f c a deep 
w a t e r t a b l e , c a r b o n a t e s , and o t k a r i n o r g a n i c 
s a l t s a r e h i g h l y c o a d s c l f e t o t h e p h i l o s o p h y 
o f "de lay and d e c a y * . R o a e a e r , a i t k s a c k a 
low f low o f v a t e r t h c o a g h t h e a r i d s o i l s , 
t h e r e i s a aery r e a l p o s s i b i l i t y o f 
c o a t a a l n a t i a g t h e s a r f a c a a s t e r s o s t c e s . 
T h i s p o s s i b i l i t y i s s a c k r e d u c e ! i n kaa id 
a r e a s . The c o a t a a t n a t l o n o f s a r f a c e a a t e r 
s o u r c e s in a r i d r e g i o n s i s a l s o c o n t r s l l e d by 
t h e s o r p t i v e p r o p e r t i e s o f t a e groand and the 
l o c a t i o n o f t h e d i s p o s a l f a c i l i t y a i t h 
r e s p e c t t o t h e n e a r e s t p e r e n n i a l s o r f a c e 
s t r e s s doan g r a d i e n t a s s e l l ** dep tk t o the 
a a t e r t a b l e . Hence, an a c c i d e n t a l r e l e a s e of 
n i q h - l e a e l l i g a i d t a d a a s t e s s a y not be a s 
s e r i o a s a s o n c e c o n s i d e r e d . S o l i d , packaged 
r a d a a s t e b u r i a l p r o v i d e s o n l y a s l i g h t 
p o s s i b i l i t y of c o n ' a s i n a t i n g e i t h e r groand or 
s a r f a c e a a t e r , prov ided t h e s i t e i s i n an 
a r e a of s u b s t a n t i a l depth t o t h e a a t a r t a b l * 
and i s reaoaed f roa a r e a s s e b l e c t t o f l o o d s . 
> r i d s i t e s ara p r e f e r a b l e t o t h o s e i a hue ld 
r e g i o n s . (*D1) 
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Be., a i o r of l e a o n 13) Gas a f t e r I n j e c t i o n 
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<3»3> CO»T. 
Ta* r * s e l t s oC a lata* sea l* f ie ld t e s t 
conducted by tke VS1K i s 196? to t n l n l t 
th* as* of radioactive gaa in jec t ion as a 
disposal techniaae ar* pres*st*d. I ln* 
kandtod *i->kty s*v*a carLas of Iesoa 133 n r c 
injected i s to tka layered basalts of tke 
Saaita t lver Ccoap "kick cadasly tka IBEL 
s i t * . Tka tas t ass condact*4 is tb« northern 
saet loa of tka s i t a below tka girck Cre»» 
•laya aklck Is anderlaiu by as aack as s ix ty 
f**t o f flae-groead lacustr ine "playa" 
s*dls*nts as v a i l as th« layered basalt flows 
aad iatarbaddad sad i sants . Tba 997 cacias of 
Xaooa 133 aaca introduced with, one a l l l l o a co 
ft of a i r (STPI at a rata of 1,000 cfa alth a 
1.5 aad 1.«S pslg s a i l kaad pceasare. Tka 
l a c a s t r l a * sad l saat s aara expected to parfors 
as a lo» peraeat i l l ty confining aeabrin* to 
caste l e t ataospkaca calaasa of tk* Injected 
laaoa 133. Tk* subsurface a c t i v i t y of teeon 
133 aas aoeitcred by Calger-Raller datactocs 
aad froa air saaplas co l l ec ted i s tha array 
of 1« obsarvatloe s a i l s a i t s i so la ted 
inspection ports aroasd tba Injection s a i l . 
I aa tar ia l s balaaca vas foraalatad froa tka 
construction of nuaerous sabsorfac* Tenon 
a c t i v i t y coatoar cross sac t ions . Tka sass 
balance c a l c a l a t i o a s revealed! tbat tba 
detect ion s y s t a s aaployad recorded osly aboat 
tan porcaat of to ta l xanos ac t iv i ty expected. 
Tka observed disparity aas i n i t i a l l y 
baliavad to b« tka rasal t of five possible 
causes: 1) tha a f f e c t i v e porosity o f the 
basa l t s u s sot approxiaataly five percent 
bat rather f i f t y percent, 2) the arid systee 
used for the f i n i t e elenect aass balance 
c a l c a l a t i o a s aas too coarse, 3| 901 of tbe 
Xeaoa 123 was e i ther dissolved into the 
groend vatar or sorbed onto aineral ssrfsces 
aad si tk* aonitor s y s t * s s detect ion 
egulpaant or tbe reduced data aas i n error by 
aa order of aagaltu.de. Tbe f i r s t tbree 
esplaaations are discoanted in tbe text and 
tka order of Bagnltude error in the detection 
sy s t e s or data redaction is offered as tke 
aost plaosibla explanation. Tke e f f e c t s of 
ao lecs lar diffusion and baroaeter pressare 
rhsagos **re analyzed aad tbe resu l t s are 
presented. Tha ast iaatad rates of diffusion 
iadicatad that tka t o t a l diffasion l o s s aas 
on tk* order of O.a c a r i e s and that neither 
di f fas ion nor baroaetric pressure drop 
responses voald appreciably affect the 
atnospher* release of tn* xenoo 133. Th* 
overa l l coaelasio* of t h i s stsdy i s that 
nearly a l l of the injected 1*0on 133 reaained 
underground and decayed and tbat application 
of t h i s disposal tachnigut sight b* asefal in 
certa in geographical regiona vhere favorable 
sabsarfac* conditions e x i s t , (lathi (JC) 

Tbe dlscass ioa as i t appl ies to Xenon i s aot 
applicable to aballov land baxial of radioactive 
• s a t e s , bat tba kydrogeologlc discussions of 
diffusion and a f f ec t ive poroaity are useful to 
the s i t e s p e c i f i c d i s c i s s i o n at tke n e t sol id 
east* baria l f a c i l i t y . (0«/JC) 

Porosity; Stretigrapbic Unit Thickness; I n i t i a l 
Injection Pressure 
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k t W i n i O l ; i n O l i IEILS, IIJtCTTOI; ITB05PMII; 
OirPOSlOl; MTEIIIL BILUCt; HISS MLICCE; 
IIS IS: SISTES, SISD00S; C'OIOCT; •TDIOLOGT; 
(isitts: stDineiTSi BIOIOIOCIIDE mstirrot; 
flILD STODIES 

<30a> 
Saitk, D .9 . , Dnioa Carbide Corporation. f-12 
Plant, oak Bidg*. Ts. 

Thersophyslcal Properties of Conasaaga Shaie-
(31 

T-2I61; 21 ?p.(197e, Deceaberl 

Tkersophyslcal character i s t i c s of f ive 
Conasaaga Ska la cotas >ere determined at 
toaperataras betveea 29 e and 67! degrees X. 
The cores vere select** to be typical of tke 
l i t h o l o g i e s present at tke Oak Bilge 
r«servatioa. Setkods of speciaes fabrication 
for varioaa t e s t s war* eva le i ted . 
Fabrication of saaplas for tkeraal 
conductivity t e s t s vas foaad to be best asing 
a lo»-sp*ed diasoad saa aad kand lapping and 
pol i sk iag . Spec lea as (or l ineac tkersal 
•xpensia* t e s t s v*r* cat fros tk* cores 
transverse aad longitudinal to tka cor* axes 
asing a lov-sp**d diaaoad sav; tk* ends vere 
planned off a i tk a diaaoad cat -of f •heel-
Physical properties aeassrod for unhealed aad 
heated cores included balk daasity ( 2 . - 8 - 2 . 7 2 
g/Ca ca achaated, 2.64-2.71 g/c* c> aeatadf, 
poros i t / (0 .38-3 .01) , real dens i ty , aad 
averag* pore diaaeter . Th*raal 
coadoc t lv i t i a s ra-ged froa 2.8 to 1.0 a/a-h", 
and exhibited a saa11 aegative tesperater* 
dependence. Thcraal expansions vere 0 .2-0-51 
a t 673 degrees X re la t ive to 29". degrees X. 
Localized s m i l i n g aad contractions vere 
evident, aainly in tha longitudinal-core 
or ientat ions . Beat capacity varied v i ta 
coaposit ion; three cores gave e s s e n t i a l l y 
ident ical resa l t s (0.2) cal /4-deoree X « 299 
degrees t to 6.28 cal /g-degree X at 673 
degrees r}, while the other tvo cores jav* 
lover valaes , indicat ing coapositional 
var iat ions . (LKB) 

Porosity; Density: Tharaai conductivity: rheraal 
Expansion; Rest Capacity 

COBES; MBPICITIOX; THSBML PBOPE5TIES; Ph.^rCIl 
PBOPEBTIK; SOCXS; SEOHIEBTltT xncXS; SHIIES; 
LIIIESTOBES: LJBOBITOil STUDIES 

<305> 
Spitsyn, E.Ta. 

Barial of Badloectlve vasta (31 

?r*at**nt and Disposal of Radioactive Hastes. 
Israel Prograa for S c i e n t i f i c Translat ions, 
Ltd., Jerasalaa. (196$) 

Selection of potential 
Investigation of geo lo; 
b io log ic , dasographic, 
condit ions . Th* barial 
the OSSt for 'be dispos 
vestas ar* c lass i f i ed a 
capacity: Type I , II a 
recoaaendatlons for sa l 
disposal area include I 
at least 20 ka froa tk* 
s o i l b* high i s c lay co 
boundary of th* s i t * no 
fro* tk* nearest open-v 
groand vater b* non-eii 
enoagh to s ln l s l x* pot* 
Barial areas ar* arbitr 
"ditty" and "clean" zon 
rafer to areas coataia i 
vaetes vhlla "clean" xo 
o t i l i z e d . Both l iguld 
aastas tr* rontioaly bo 
aitk spec i f i c a c t i v i t l e 

barial ground regaires 
i c , hydrologic, 
aad sataorologie 
groands a t i l i x « d in 

al of radioactive 
ocordlng t o annual 
nd I I I . S*n*ral 
ectlon of a potent ia l 
a) tke s i t * be located 
nearest tovn, (M tka 

s tent , (c| tk* 
t be l a s s than 0.J ks 
star t'ody and (d) 
stent or at '.east deep 
nt ia l coatas inat ion. 
a r i l - divided into 
es . "Dirty" zones 
ng buried radioactive 
nes rafer to areas not 
•nd so l iJ radlosct ive 
xled. Ligaid vastes 
a grester than 
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<»*> corr. 
«•(«-»!Cl / l ara accaataa toe asrlal la 
aal la i ta* aaaatltlas. {Jn 

f a a l a n , la aaaaral taras. th» aiaaoaal oatkaas 
ss*4 la tkt tss* . I W / R I 

•kSTCS. I tkloacTItr; I U T I BBroML; t lS t tS . 
sou*: HSTCS. i ratio; I ISTC i m a m t ; 
g t o c r u i i t i r a : tu»storxirto»; N*rtatt«s: 
i R M i n u T i c n ; ••• lat: niu> snstrs 

• a l f f . I . e . , J.P. oraaahoaft, « . I . Caye. sa4 t . 
Sbstar, t . S . Caaloalcal Sacra*, latar oasasreas 
Blalsloa. kastoa. f t ; B.S. caslaalcal Satva*, 
takaaeoa', CO. 

l u a u Bataralaatlaa b j lyaraalte rrartar iaa. 
131 
kaarlcsa Batar Berks kssociatls* Joaraal 
ttm :St*-5M- {t*75. saptaabar) 

aaa aaaa aarthaaakas. Backs aca alaatlc 
sslMs aaa aha* taa lajactlaa facea •acmiM 
tha saa a ( taa caaoraastae facca aa< tka 
rack's taaalla atraaftfc taa rock rill 
fractara. la tactaaical l r ralasac araas tka 
fractara coal* aaal l r oa oart ieal . sack a 
f aeta ta caalt laaa ta caataalaatlaa at a 
astasia aaalfar . rractar* assorlaaata sara 
taso la sack a roaiaa la ssrtssast Calarale 
la hscakolas MO ta MOO t t teas, k tact ical 
coaarasaia* last of 1 a a t / f t ass assasaa. ks 
araactaa', abas fcactarioa auianat a t 
arassaras balsa tka vartSxal loaf taa 
fractara aas sartlcaL. Stata of atrass 
aroaclaasts skoalt bo caaaactaa' ahaaaaar tka 
lajactloa scaaaara I s aaaactal to aacaaa oa* 
half sf tka aaoraarasa scsasata. (BW 

k raaort as soaslbla tac t ica l fractarias of rack 
by l laala aasta lajactlaa at lass tkaa 

I M t f t * ) 

mis. nuacrios; mints, UOBIB; mctatrs: 
koaxms; roci sacuiics; BntitLic rtkcrftiac; 
comnaKOf; r n u s tmts 

Tka lajactisa af 110*14 aastas lato 
sabsarfaca Co.aatloaa has caaiad fractarlaa 
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<307> 
laarews. J .P. . ( . 1 . Capp. n l T . u srrder. 
Catalytic, i t c . m iaee lpk le . Fa 

* Sfsteea assroeck to Secoataaiaatloa of taclear 
rover M i t t l . |3| 

C0«r-T-rgst2: H U ( i m t of l a * - U * e l Pedioectire 
lasts , » .« . Curt or. ft.*. Boeaissi, sad 9. u t t 
( M e l , Proceed l ies of • STaposisa. K I u u . 
S I . Bar 23-21. H l i . Peraaaca Press. Sea Tort. 
•T. Ce. 2, (pp. 137-WOJ, I I I * po-JI* 7 ** 

I» this pepar a aaaaaeaeat apptoeck to 
decaataalaetiea of aorloac poser p i n t s i a 
catered ta breed teres, oaecera 1« expressed 
oeer that aeed for larae-scale sacoBtaelaatiee 
of aaelaat poser plaata. The basis toe tka 
aeed of plaat dacoataalaetiea is established, 
aad staple f loo diaeraas aca deeeleaed to 
detai l eecisioes for dlffecsst aapacta of 
deceataaiaetloa. Tka overall aasaeeaeat 
aaclsla* statea foe a daces taaiaatie* project 
oar be bcatee iete faac broad categories: l | 
Project Stair Paaae. 2) Proerea Plsaeise 
Pkasa. 3| Maa lapteaeatatlee Pkaao. aad e» 
Pcocaas Oparatloa Pkase, seat aeaeaeeest 
dectaloae occar deriae tka early stsees of 
plasaiae'- 1 sfsteaatic approach leads to 
soaaa aoaasaaeat eeciaieas aitk attectios to 
tka eltisate eeels at aaek stop of tka 
project, ssaaaaseat becoate faa i l ia r eitb 
tbaae eoels deriaa botk tka project stsdr eed 
plaeaiae; pkaaas akiek ara tka faaadatioa of 
plaa laplaaaatatioa, aad f iaa l lT , pcocass 
opatatioa. I t is cracial tkat tkaaa aoals ka 
eeeerallT as* eidelr accepted dariad taesa 
last too pkasas of tka prcaras. Tka asa of a 
siapls aatkaaatical decisioB-aakias sodel, 
sack as a declslea-tree or tka ea t r i i eetkod, 
provides a decislos based oa cetloaal 
eaelaatloa aaa looars tka cist of a decisioe 
basaa oa advocacy, also dlscsssed aca 
oactaia of tka eaaisecriaq details aklck aaka 
larae-scsle 4ec«ataalBaticn project a eaiqae. 
Tkasa iavelaa tka acaas of i | salaetioa of 
decosteeiaetloe aoaat, 2| etoraae of 
rsdeasta>, )| radaaste ceacestr at ios pcocass. 
•( soliait icatioa aa>*t, sad M teaa»port aad 
serial oraead aalactloa. (ketb| (Us) 

otcomitiaTios; tricro. s; «»cit»» r icurr i ts; 
•ISTf U U U I I R i itTHOOi; * JOELS; EfaUkTIOl; 
tisTt rtocijsiis; usre STOI.K;; misro iTmoi : 
IkSTE 0ISPOSI1; SITE SntCTICI; COICCITtlTIOlS: 
soLipmcaTTOc; surf n e i n a T ; IISTES, 
IIOIOaCTITE; t r u s t s 

deaeloelae la proved »»«ta aerie', aaa s i t * 
aeiatesaace pcoeaaaraa at operatise bacial 
e/reaod. eaaarte t l » aortal f a d l i t a s based 
oa roal characteristics of taa t coesetclal 
serial ereeads tkat have operated ia tka 0-5. 
ara seed as tfca referee ce fac i l i t i aa Car tka 
.-tedy. Tkaaa easorlc barial acoaaaa ara 
assaaas ta ha lacatad oa too rafaraaca ai tax. 
aa aria aastars s l ta aai a kaall mtaxmtt 
a i t a , tor akick rapraaaatatloa paraaatars aca 
ckaaia. vaesaaialaalaa aatiaas aa* oatiaataa 
costs ft* s i l l i aas of I f * aollarsl ara as 
follows: Bisiaal stabll iastioa Plaa 
taaa-Taca Caca - i?.T fatasi l i tat iaa S.a, 
laaa- tat a caca V t . l | foe tha a t i * a i t a . 14.0 
tstsbil izatloa 0.5. loaa-tara cara 2*.S| foe 
tk * kaai« s i t a : Saasst Stablllxatlaa Plas 
loao Tata Cara • l«.a fatabi l lMt ioa 2.S. 
loaa-tars cara 17.31 aria s i t a , 2».J 
latmbilixatioa 3.«. loaa-tara cara 2a.5) 
kaaia s i ta ; Coaplai Staail izattaa Plas 
Loaf-Tan Cara • za.O (atabilixatioa 7 . \ 
loaa-tara cara 1«.)) u U s i ta . Jt .3 
istabil ixatios 5 . 1 , looa-tara cara 2a.0) 
kaaia s i ta : aai aaata lalacatioa • >a02 ar ia 
s i t e , 1*t( kaa l i s i t a , Tka rasalts of asfatf 
aaalysis for aHcoaaiasioiisf tbo rafaraac* 
bacial crosads ara di*iaa4 lata pablic strata 
coacarss (raaatioa azpoaaral aaa occapatioaal 
safetr coecaras (caSiatios arposaca, sarioas 
last- t laa iajaciaa. aaa f a t a l l t i a s l . Pablic 
cadiatioa azpossxas froa dacoasissioaiaa tka 
aria slta cas be saaaarixad as O-100 saa-raa 
foe aecooaissiosiaa opatatioss aaa 9-3 
aaa-raa fcr trassp»rt*tios rraaoaal optioa 
o a l r l , dopaafiaa oa tka aacoaaissioalsa 
optios. roc tke kaais s i ta . aslaas ara: 
aacoaaissioaiae oparatiaas • 9-109 aaa-raa. 
traasp-ortatlos • 9-10 aai-raa. Occapatioaal 
aiposaras at botk sites are astieate*. as 
2.0-2*9 aaa-rea far aacosaissiosia) 
oparatloas. 9-«* aaa-raa for ttassportatioo, 
«*4 0-0.2* ssa-raa for laaa-taca caca. Total 
lost-t iaa iajarles ara estiaataa at 1.5« I 
10(1-21 to 2.7«/yc, aaa fa ta l i t i es at 2.2T X 
19(C-«| to 0. 15/ye, dapaadiaa oa t>>* optioe. 
(Us | 

BSCOMISSIOKPC; DtCOmaiSaTIOf; DtSPOSIL 
r ic iunrs ; i n i i u , i i i i w i ; skirts. los-ltf(L; 
s»rm; COSTS; COST tsnatns; iteourioos; 
ST1I I1 IUTI0 I . PSTSICit; tIPOSnC, OCCOPlTtOOkt.; 
eirOSOIt, POPOUTIOP; aCCIOCm; TUtSPOtTITIO*; 
•tSTS SiHCtlltPT; »J5TI l E t l i n i L , T«0««TIC»L 
STUDIES 

<30»> 
•attal la-Pacif ic lortkaast labocatocias, 
l ick la ad, »«. 

Ssseery of Tack sol oaf, Safatf «aJ Cos's of 
OacosaissioaiH a teferaaca Io* - la*a l taste 
•axia l Oroasa. ()> 

»Bie«/C»-05">0(Draft); 3* pp. tl«7a, i a qast >» 

Tfcls saaaarr deaerikas tka rasalts of a st*d> 
to coacaataallT aacoaaissioa coaaacclal 
Le*- ie*el sasta f t t * l bacUl aroaads. Tka 
psrpoae of tko atadr i s to provide 
lsferaetloa oa tka available taekaaloay, 
safatf eoasldacatioas, sad probable costs of 
dacoaalssioalaa tka bacial scoaads after 
tersiaatlo* of aasta eeplaeeeeat oparatioss. 
Tkls iaforaatio* is istaadad fot aae as 
baekseoajad data ia tka deatlopseat of 
caaaUtioaa porta in !•« to deeosaiesioaisa 
a e t i r l t l e * . I t is also lHeadsd foe asa bf 
ra^alatorr laeociaa aad site operators la 

<10«> 
trsdler, r . r . , aad J.C. Co car. 5aaa*aak t i ra r 
laboratorf, l ikaa, SC. 

tralaation eaidellaas. | J | 

DP-K3S; Teckaical issosaaeat of ledrock faste 
Storjea at tka Saasaaak liaac r iaat , (pp. t l - 3 -
I I - 2 7 I , 2V> p p - f l * ' * , ffoaaabar) 

Tke tao basic c r i te r ia to be set foe 
asseasiaa tka faas lb i l i t r of bedrock storaae 
ace tkat radioactiae aad stable eoaatltaaata 
aataclaa tke blospkere shosld: 1) kafa a 
teal iaible effect oa s stasia ladiaidaal sad 
2| prodeca a sialsa* effect o* tke eatice 
popalat'oa oaat ettaadad t lse period a. 
Dciekiea rater is tka priselpsl sasas of 
iaeastlaa toxic aasta. Is order to satisfy 
tke f i rs t crltasloa tke aet coacaatcatloa of 
a l l toslc spaclss, botk csdloactire ssd 
stable, sast be se l l bale* (lass tka* 1* of) 
presettlt accepted spc falsa* la pablic 
aatar. Tke secosd crltacioa raaalras tkat 
tka total fssat i t las of ao^laitr relassei 



ooi> 

s&oald cot *sc»ed cartels l i e i t s . Proper 
o i l u t i o i of bedroct s ' . t n i * > « « « l l « ' < a 
ceapetisoa vitb alternate eases of scoria? 
Hst« as a risk-caat-besefit taxis vktck. Is 
tara. is dependent epos s i evelaatlot of »«• 
risk of loag-livel re ! loser. I ides, aoeever. 
«t pceaest, tsere i s to acceptable eetkod .or 
n«k evaleatioa. 1»c» tkis is- eebieved. 
potential biesedical costs re-seltieg ! r » 
r«{ioeae!ide release to t w eevirossect can 
be readily celcelated and egeated eitk costs 
-it reiecis? these r *>»s< i by «!t«r"i^i»# 
•4st* xtoct;* setaeds. sioeecicel cost 
e-stisates of variees radioceclide releases 
ere given i t terss of: 1 | eptake of aecltdes 
of i t IPC, 21 ingestion ef f -121. Cs-l lS, 
« d »e-J!«. J) fa l lar * of •«**« tasks 
asssaisg tba saee drisiciag aster petbvsy sac 
»l alternative petboeys to driskisa u t * c . 
lesides redioaeclides, tosic stable ckeaical 
s ? « i r t also oceer in tbe ass** etd i t is 
esseeed tkat t ey a i l l al I be released isto 
»be biospbere ',v*r a period of ai i l ioss of 
years. l o l s i a t i M of tke too cr i ter ia 
reqelred foe assessing feasibi l i ty of bedrock 
storage sar b« necessary ekes coasidensg 
tosic stable coapoeads althoegn releiation is 
sot condoned. This pr»liaiaary 
cost-besefit-risk analysis isdicates tb*t : 
| i ) Tbe potential sat biosadlctl cost of 
sbtadonisq. seelteced Sevasaab l iver 
radioactive »«st« ia ei lsd-.g tacts is 
-stiBnted to be abost Slit,300.AM. Ts* 
espect*d % 100,100,300 cost of a bedrock 
storage fac i l i ty for aaaltered vaste appear* 
testified os this basis. {2) Tke potential 
bioaedical cost (at I!00/a*n-r»a) of a 
bedroct storage fac i l i ty t i a l releases a l l of 
rbe 1-12* and Cs-tl? 1st essentially sooa of 
tb* »e-23a say ba osly a fas a i l l ion dollars 
' istribsted over saay caatari's fee. 1130,000 
for T-121 and ca. 12,200,000 for CS-13S for 
the drinking sstar pethvey); fcovevar, otbat 
potastial patkaays skoals b* investigated. 
O) ndditioaal bedrock fac i l i ty c a t s to 
prevent tb* entry of sost of the Pe-23* into 
tae Mosphere ara last i f ied, i f nacassary, 
based on tbe estieated potential bioaadical 
cost of :**.040,000 fJC releasing a l l of tk* 
»a-2ia froa a bedrock cavtrs. Tba final 
assassaant of badroct storsaa s i l l raqslr* 
i^antificatios sad ssalysis of a l l potastial 
axpossr* patbsays for a l l of tka isotopas, 
«itk special eapfcssls on tka astraaaly 
lo*<j-li*e4 isostopas sock as !-23a, es-1)S, 
an-f Pa'2 30 as sai l as tka stabla tosic 
ckaaicsl constitsants sack *% sarciry, and 
coaparisos on a eost-benafit-tfisk basis vitk 
altarnstiva wasta saaa;aaaat tackaioaas. 
(tatkl IJI) 

tssasssant of baarock storaaa asd a praliaiasry 
cost-basafit-risk analysis ara tka sain tbeats 
of tbls section, ilthosaa tka saction deals 
• Ilk blob-laaai sasta the principals »oal". sea* 
to apply ss sail to lo»- latal >este. p i / J I ) 

• ffttoci; STOiaet, SIOLOCIC; isororts; ofT.rt ; 
• iosp«nt; COST i i i m r • • I L T S I S ; OISPOSJL S I T « ; 
DOSt CORHfTltlTS; IbTIIOIItSlal. H»0S0«t 
f»TSI»T; O t i n i K l»Tt t ; »»Jtl STOtKC; IISTtS, 
ItDtOkCTTft; laXlIC tftLTSIS; TffOtCTtCaL STOOItS 

<110> 
Oiackkosaf, J . I . , 0.5. taarqy tasaarcb and 
Derelopaeat tdalalstratios, DiaUlos of lasts 
•asaoasast, Prodaetlon asd taprocassina, 
• asblsatoa, DC. 

E*51 Loa-Laaal fsstas. ri 
c: i» - r?c* i ; ; 9asa)as«st of Loa-oraal ladioaetia* 
Vasta, e.g. Cartar, k . t . sosjsissi. asd ft. tabs 
(Eds.), Proceadls^s of a Syaposiss, I t lanta , 
»a. Bay Jl-J - ", i*T7. Per^uoa Prass. see york, 
»T, CI . $. f tp. I01-12M. '2 's pp. ['1711 

This papar praswsts data coacarsisq tbe 
soarcas acd cbaractaristics of aasta 
aetatata^ ty U.S. Csatay tasaarck sad 
Saaalopaaat Idaia'.straf ias |!PDt) f a c i l i t i e s . 
Tsforsatio^ on tka csaaUtiaa statas ^f 
F?Dl*s aasta is pctsattel , alaaa eitk a 
caaparisos of t i e typas of data collected 
ssoex tba old iaforaattoa systas asd tba sa« 
systaa. Data obtained fro* tka "EI3» Solid 
• asta ca&aaamast Oaestlasssira* as solid 
radioectiee sasta catriaaabtly storad or 
baried at era. sites as * t October 1 . ifTe. 
i s saasarisad as folloes: 1) OISL - 112,000 
:a a bariad, activity at bsrial 104 t C i . 
act iv i ty sitb decay «S k r i . W0 ka • barled, 
13 ka TW baried. 1200 ca a stored, 1 ka Pa 
stsrao, 15 k9 otket Tie stored; 2| tasford -
17s.000 ca s baried. activity «t serial 2000 
I C i . act iv i ty aitk decay *3S tC i , (9e,000 ks 
0 baried, 3M k? TJ1 bailed. «t00 ca a 
stored, S3 kg Pa stored; 3| sir - 2*1,000 ca 
a tarie^, activity at cwiaL 420) kCi, 
act ivi ty aitk decay M39 kCi, ta.000 ts a 
baried, ? ka tie' bsried, 1«00 ca a stored, as 
ka Pa stored, f ka otk»t n o stared: *l ISEL 
- iaa,0OO cs s baried, activity t t aerial 
6100 kCi, activity sitk decay 3*31 t : i , 
310,000 ka o baried, 3*1 ka T»1 baried, 
21,400 ca B stored. I f to Ps stored, <s k« 
otser rj<) stored; S| LI t t - 2s2,300 ca a 
baried, act iv i ty at barial 390 kCi. activity 
• ith decay 220 k : i , 260,000 to 1 baried, 13 
ka TP7 baried, 1200 ca a stored, 1? k? Ps 
stored, 5 ka otber T30 stored; ( | otker sites 
- »2'',0«0 cs a baried, activity at barial 20 
kCi, act ivi ty aitk decay 20 t c i , S,100,000 »o 
0 bariad, f>1 ca a stored, 3 ka P? stored. 
?ke carrest astlaata of aassal additioas to 
tba existisa isvestory is; 3S,a00 ca a 
bacier. volaaa, S00 kCi bstlad act iv i ty , 
2W,000 kg bariad 0, t kg bariad Mo. 1100 ca 
• stored volvse, SO kg store! Ps, asd i l | 
stored otker T»U. Tkis estisate is based on 
vbst sites eipect to receive over tbe aest 
tbree years, aed reflect vbat kas bees 
received ia recent years. I f ter oaly a skort 
period of operation vitb tka qaestioaaaire 
systea i t becaae apparent to r»B» 
beedqsarters personnel tbat an ieproved, 
possibly cospstarised, data aanageneBt systes 
w* seeded in viev of tka large aeabet of 
borial sad storsga sites. Is a rasslt , is PT 
1«7» as isproved systaa, Stills (Solid lasle 
Xsforaation Sanagesant Systaa| u s developed 
to replace tbe earl ier systea asd accept aora 
detailed in for sat Ion fraa a l l t»0» solid, 
non-klgk-level radioactive vaste generation, 
cetiievable storage, and shalloa lead barial 
• c t i v i t l e * . In PI 1*71, sains, is is s t r i s l 
pkase is vklck aodificatioss and 
clar i f icat ions are being sade. In py 1-VT3, 
i t e l l l be tal ly operational, (batht (LPal 

•asta Volaaa 

I»P0III»TI0f; titn TOlOlt; I tSTI dTCttat; • •JTI 
OISPOStL; USTt ilSISflltaT; I1STM, tsOlOtCTIPt; 
NSTIS, TIIPSOIXIC; PLOTOPIOI; IISTtS, 
MHOICTXTE; PIIT1S, W f - t n i X ; lO I I s l , S«ltL0»; 
0ISPOS1L PiCILITItS: STOHsOI PIC IHT I IS ; 
tkOIObCtlPITT; IkSTtS, SOL»; ll»t»»J 

Soarcas, Pwodactios (atea and Characteristics of 
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<311> 
t e i s o a . C.f. 
• idea . Tl . 

3e* 11 dye l a t i o e a l laboratory. Oak 

sec leer Sklpsisa; and l a s t s Blsposel Cast 
Cetiaetes . (H 

ctn-TS-5r»»: 22 pp. fl«T». • ovesberl 

Cast a s t l a a t a s for t to skip pita of spaat f n ! 
froe t i e reactor, aastes ttaa tke 
repcecassias p leat , esc diapes i t ioe of tke 
resrsceMiaq pleat a*sts> BITS baa* eet foraei 
far f l e e reactor types. *ai tke r e s e l t s ara 
pcsseated i l t U i t k l s r e s o r t . Tke reactors 
ce s s l l ered aca tkr l lakt -aater reactor (Lstl . 
tke e lzed-os lde- fee l l i e k t - e e t e r reactor 
(SOEl, tke f a s t Broader reactor (rati . tka 
klek-teepetatare oas-cooled reactor («T6»|. 
ass tka Caaadlea deeterlee-araalea taactor 
(CltWF). Tka assaapttoss esad to develop tka 
c a s t a s t i a a t a s are presetted sack tkat 
standardised aetkodoloey eisk* ba eacoera?ed. 
Tka trassport s t io* and disposal ca s t s foe 
ceerocassaina aastas inclaea data for 
» iak- leve l a a s t a s , d a d d i e s aastas , 
l a t e t e e d i a t e - l e v e l traasaraalc aasta, ead 
l o » - l e v » l trssseraaic end aontraaseraele 
cas tas . (latk) (JO 

Tka oaly data d i rec t ly applicable to skal loe 
lead b e r i e l ara tka low-level aasta oeaaratioa 
ratas for tka f Ive different types of 
reprocessing f a c l l i t i a s . (DR/JC1 

r»»is?otT»Tio»: rikikt: c u i f . K ; DIMS; HSTES. 
LOt-LEVEl; COST BEieTIT 1IILTSIS: SaSTES, 
r u i s a t i i i c : tticTOfs, uerr-s irr i ; SEIEIBES 
C O I T k l l l a S : DISPOSkL SKI: S1STES, I K I - i n t l ; 
• I S T E S , JkoJOaCTIVE; HE'- »IF»OCESSt»C; S U I T 
potts ; c o s t s ; PETIESS 

<312> 
Jacobs, ! .<; . , oak l ido* aat lcaa l Labotatory. 
o t f l ca of Eavlronaestel Pol ler analys is . Oak 
*1«9* TI. 

Cost-seaef i t ana lys i s for asnaaeaent of 
Loa-Laval ladloact ive l a s t a . (2) 

eci»-7->Mi2: Hanaqeeent of Lov-Level (adioect ive 
aasta . a . i . Cat t a t , t . l . soqkias l , end 8. «*»n, 
( f d s . l , Proceefinas of a Sysposias, a t l sn ta , 

5», «ay Jl-JT, UTt . Pecaeson P t « i , lev Tort, 
f t , Ck. 1, (pp. 227-212). 121» pp. 
(COaf-TTO'.IJi.ciaTa, 

aajor coc;ern associated aitk aaaaoaaaat of 
radioact ive aasta i s tka potential kaaltk 
iapact tkat say occar. Ceaplicatloes ar i se 
i » tka as* of dose H a l t s as proxies far 
kaaltk e f f e c t s i s tka casjperisea af r a s u t i o s 
kaaltk r i s k s associated aitk tka varioas 
sosreas of radiation ex posts*. Partner 
c a e s l i c a t l o a * arisa i s aalactioa of a 
s s i t a b l e prosy akaa tka re la t ive iapact asca 
of tka aar ieas radieaacUdes cfcaases a i t k 
t i e * , tka aodas of azpasara ekaas*, tad 
di f ferent c r i c i c a l oraaas ara caasidered. 
laotker c o s p i t cation tkat nay occac a i tk 
aaaaoaaaat of loe- level radioactiaa aastes i s 
tkat soaeseat of rad iosec l ides tkroetk tk* 
aroaad t s tatarlad casparad t o tka aoaaaaat 
o f aatar. Tk i s provides a coss ideeeble 
aassara of safatf by proaidiaa a aarriar to 
o f f - s i t * a iaxat ioa , aoaaaac. i s saaacal 
s l t a a t i a a s tkara kaaa baaa laakaoas of saa l l 
aaoaats of tadioaacl idas froa aasta karial 
f a c i l i t i a s i s t o sarfaca sa tars . c srras t 
l a v a l s of a c t i v i t y ara sat coasidarad t a posa 
a kaaltk kszsrd. bat i t raaaias t o ba 
dataraiaad akatkar tko l»tka«a a i l l cost iaaa 
a t tka catraat rata ar akatkar carraat n t a s 
ra f lac t tka laadiaa adaa of a ckroaatoarapklc 
brsattkesaak. Tka c o s t s of aoa i tor i t ) sa i 
a i f l a c a t o r r saasacaaatts aoald bar* ta ba 
cossidarad i s a cost-kaaafi t « » : l » » n . tic* 
i s p o r t s a t l p , i f raaadial actions sera 
rasairad tkaj aoald ba coaplicatad by tka 
fact tkat a part of tka radioaaclida 
iavaratora kad aoaad froo vka or ia i sa l 
l oca t ioe aad tka poiat vkara ssrfaca aatacs 
asaraa. lasora l of sa tar ia l froa tka 
disposal tranckas, tkarafora, wild not 
s a c a s s a r i l r ba satf i c i a a t . Ukila kaaltk 
a f f a c t s ara tka factor of aast iaaadlata 
coflcars in cos t -basaf i t aaalysas of aasta 
sasaoaaast sys taas , tkara ' f a otkar factors 
tkat aaad to ba considara<* i s a k o l i s t i c 
t raataas t . Social saads. anviroaaeatal 
e f f e c t s , a tk ica l c o a s i i a ; a t i o a s . proaisioas 
for lono-tara coatrol a^d par iodic 
s a i a a i l l a a c a , co^tiaaaacias for poss ib le 
fatora raaadial a c t i o a s , rasoarca aad laad 
c o a a i t s e n t s , a ad tka coats of ins t i tu t iona l 
arraeoeaeats also a—i to ba coasidarad. 
( l o t h ) [ i n I ) 

COST l E a z f l T k l k L I S I S : a l S T t S t S k C t l t a T ; 
RCTaOeS; JIDIITtOI B»2»»35 ; HBUTZOW t3SE; 
EXPOSSt! f i T E : EkO:o»OCt.t3l Hl lk iTtOk; S3*fkCt 
»JTf»S; COSTlHIkTIOl ; »OfITO»IIG; IISTES, 
LO«-Lt»tL; B U B l l t , SBkU.O« ; SOCIIL iSPtCTS: 
E»fIIO»!If»T»L IIIPaCTS; (ETIEVS 

Tkcir* ara saaaral tyoas of cost-banafit 
aaalyais tkat cad ba asad in aaalaatina a 
tackaical a c t i v i t y tack a s loa-laval aast* 
•a .aaeaest . > diract coayarison can ba aada 
of tka beaef i t s t o ba aaiaad tarsia tka c o s t s 
to ba accraad. If tka balaac* i s favorable 
tka act iv i ty i s eossidered to ba acceptable. 
ra aaay cases , boaevar, a sseber of 
a l ta taat ivas say ba avai labla raaalrina a 
coaparatlva coat'baaafit saalyais so tkat tka 
aoat favorable opt loa i s ckosea. after tke 
basic opt loo i s cbosen, a fartkar analys is i s 
reajalred 1« vkiek additional control 
tacknoloaies cas ba coasidarad to fartkar 
re decs spec i f i c types of ispaet; t h i s 
represeate a d i f f erent ia l cost-benef i t 
a s a l y s i s or, perbaps aora properly, a stsdy 
of co s t - e f f ec t l veaes s . I I s o , becaase of tke 
vide variety of paraaaters tkat oo i s t o a 
cos t -bese f l t aaalys is and tke rasae of valee 
)ad«aaeats tkat say be applied by different 
Interest eroaps, i t Is l i k e l y tkat sack 
additional lacraaaat of tacknolooy v i l l kava 
a e l l a k t l r d i f ferent balance point. Tka 

(anay. » . l . , loc ld laa l tk o r i a s l i a t l o o , (eaeva. 
Sa l t i er Ian J. 

Tke Saoree of Treatnaat He as Iced for Los- aad 
Interaediate-Level (adioaet ive Vasts to Preveat 
tke Kezardoss Pel lattoa of t^e Esvlrosaant. (3| 

CO»f-t? 1202; :tE»-SE-?1A«: Practices In tke 
Treat sent of to*- aad latersadista-Level 
ksdloeet ive fa s taa . Proceedings of a Syaposlsn, 
Vieatia, l a s t r i a , becesber e>l6, 14«%. 
Intersat ioaal atoeic (naray laeaey, Vienna, 
k s s t r i a , (pp. a3-f«S) «a« pp. (C0Er-i$12n1, 
I»E»-S»-Tt/t* | . ( t a « ( 

Tka recosaandstions of tka laterantioaal 
Coasission on tad io loa ic s l Protection see 
takes as a basis for a saaeral l l scaaaloa of 
p a r a i s s i b l s l eve l s for tke disposal of l i f u l d 
and so l id radioactive vastes to tke 
envirossent . for tke r e l a t i v e l y s s a l l saabar 
of eajor radioactive d i sposa l s , an 



<J11> 
• n m n t T iaa tciio^ir ISPECT: 

' ! i ! > c i r r . 
• rsarlsaatsl appcoacfc baaa* at tfco 
raasaroaaat of aaairosaaatal pollatiaa, skici 
[ • n l t t f ro* proliaiaary 4isp»aala at loaar 
laaals tkaa> taoaa al t laately « i t l u * > l , is 
r«coaa«4*4. P i l i Laaals ara al t iaataly a»r 
ia >k* llsbtt of calcalatat aalaos of 
l r ra l lat ioa of tka pat l ic . foe saallar 
4tsposala okara •» a labor at • aa approack 
caaaot ba )ast i f ia4, psraisslbla laaala caa 
ba calcalato4 fraa fcraaa oaaaral 
cottMoratloaa of tba 4iaposal of tha aaata 
aa4 taa kabttx of tka pabllc. T « n t m 
coasaraatls* lavala ara sao.«aat«4 fox tka 
disposal or l laal4 ra4laactla* aaata to 
aaaara as4 r i i a r s . aa4 for 4iasosal of aall4 
raaioactia* aaato by tlppiaa:. Taa tcoai 
41acasalaa of tbaaa aa*.!>-.la of tka disposal 
of Uajall ra4ioaeti*o > I I » I ts t l a areas* 
aa* of ladaaratloa of soli 4 raoloactlaa 
aaatas aiaa* soae sai4aaca oa koa tkos* 
laaala aa* to rataia* la la a* rastzictlva 
eoa4lciaa*. Coaaaraaly, abort tka 
ra4la*cti«a costs** of aaata My alt lsataly 
aapaac ia art I d a s kaadlad by tka pabllc, aa 
akaa ra4loactl«e aasto Is Mltaaoa. a aaca 
rastr ict i ra approach ia ccasUarao aasaatial. 
I t is aaaaasixaa tkat tka str ict approack to 
ra4lsactt*o kaaltk kazar*; aa4 taa 
ealaataklaa •aalsatloc of i rnd la t loa of tka 
pablic coas'tltato a *aox»« of coatrol aat 
raaotaly aaproacfca>4 altk ctbar iaosstrlal 
kaiar4«: aa* tkat oar ksoalo4aa of tka 
af facta ef loalt iao ra4iatioa, H a l t s * taoj-jl 
i t aay ba, osablas as to assaaa tka kas«r4x 
altk aa accaraey aot oaaarally attalaabla la 
otbar t i a l t e . Paralsslbla laaals aa4 
potaatlal kaxarte for araaad dlaeossl, 
salaaao, laclaaratlaa. an4 saa 4isposal ara 
also coasidora4. (latk) (•>») 

kcciortrs; a n i i L : E s r m i i f r r ; s ioan a m i : 
itixiso I B I L T S I S ; m i a o u P E I H S S I I L E 
caaccmiTioi : • o f i r o t i K ; i i r i m i t . L i t i 
IBCIBEUTIOl; S U BISF0S1L: jMSftllDS, 
IBTEaBlTIOPll: B1STE I t l l l S t l D T ; I1STES, 
B1BX01CTTVE: I1STES, LOB-IEVEL; ItSTtS, 
T a m i i t t b T f L c a n . ; - m r a i r r i a t SISSIES 

<3is> 
foazak, S .J . , aa4 C . I . Saapla, Battalia-Pacific 
lortkaast Laboratories, Bicklas4. 11 . 

DecoeaUaioalaa of leclear P«cl t i t les - la 
taaotata4 BlbUoarapby. (3| 

•MUJ/Cl-0131; M i pp.(107i, October) 

Tka parpose of tkis blblioarspky Is to 
coapila pert least, eaclaselfie4 rafaraacaa 
raUt lea to tka lecoeelaeioaUq, laclaaiaa 
aocoateaieetioe aa4 4iapotal, af aaclaar 
eqaipaeat aa4 aaclaar faal eycla f a c l l l t l a a . 
I t coetaias tka caaalta of a l i teretare 
raalaa apoe*ore4 by tba B.S. Stcleer 
teoalatory Coealeslea (Biq to aatabliak aa 
iafocaatiaa aoarca to a 14 rasaarckara, 
ac t ra t laU , aa4 aaalaaara ccrraatly aa«a«a4 
la 4acoaaiaaloala9 ataoias. Tkls 
albUoarapky ia iataatao far priaary asa by 
oraaalxatlaas la tkair a laaisa aa4 
lapUaaatatloa of »aa aaaataal 
4acoaalaaloala9 of tkalr aaa aiclaar 
fac l l l t i aa . Ibatracta ara pcaaa*ta4 froa 73f 
rafaraacaa fcoa ».s. Htatatara or froa 
*orl4-*loa l l tacatara, alaia altk 
Uaat l f lcat loa aaaaara ( 1 . tkraaab 126.1 tkat 
a t * erosa-rafaraaca4 to aatkc;, raport 
aaabar, aa4 aab)act (kay««rl) li4asaa. l l ao , 
koyaars* fa l lo* aack abattact la tka t a n as 
a fartaor • !« "> roa4ar applicability to tkat 

apacific raiacoaca. To fartkar f ac i l l t a ta 
ssa of tk ls tlElioarapky, aack iocaaaat kaa 
kaaa claaaifiad lata oaa of V cataaaciaa: 
t ialaa aa4 t i l l l a f |29 eafaraacaal: aaactors 
1143 rafaraaca*); loaraactor fawl Cycl* 
tacil lt iajs P»» tataroacasl ; 
Erairoaaa/ct/tssosaco ratkaaya/^aaltk 
Pfcyalcs/tailoactlaa lalacaaaac* H I 
rafaraac**!: Caaaical. Eloctro-. aacaaai^al 
Baeaataaiaatis* Baalcaa, Csaiaaant, aa4 
tatioda (1f2 rataraacaal: 
Calcalatloaa/Baceataolaatlaa 
Caaaiatry/Dacoataaiaatica Sta4iaa/ta£: atxot 
Baaasa Staiiaa ftt rofaraacasl : 
Mcka<jtaf/5toraaa sitos/Traaassctatloa I M - . H 
C»l rafaraacaal; Basiaa/Tacllltatloa H2 
rafaraacas); ao4 Otkar Bactlaattt UtR.'ttara 
(2a rafaraacaal. l l sa Ucla4a4 la a slaa-iary 
of sacsamisslooiaa taraUoloay. (latk) CfcM) 

BIBLtOCtlfBIZS. BaXOtSTSSIOB'ISS; 
BKOBTinnrtoi; mntwtrt-. r m crctcs: larxrit 
P1CIUTIK: IMCIOB; BETIaVS; IlaTIC; ni.U«C; 
nnioa-aTtrriL RPOSBU r iTBit ; amoos; 
P1CI1CIK; TwllSromriOB: •CSICt: DIJPOSll 
StTC; V1SR STOtlCB; MSTt rBtlTBtST; >UTf 
UMSIBRT; BlSttS. UW-UIsX; laSTTS, 
BlDIMCrirZ; flSTES. LIQOID: B1STB, ri ' jOSTlIl ' .: 
11 BUT TOP I1Z1IDS 

<315> 
Cajaacki, s . , Ba41oactiao (asta saaaiaaaat 
Caatar, Tokyo, Japaa. 

lasaarck aa4 Plaaalaa oa Loa-iaaal la41oactlao 
aasta Disposal la Japaa. p( 

COaT-7«0*«a; Sacoa4 Pacific Baxla Coafaraaca, 
Ttaaaactioas of a Syaposlaa, Totyor Japaa, 
Saptaabaf ja-octobac ) , tayt, (pp. 
213-21M. O"* 7*. SastaabMt 

Tkia papac oatllaaa taa r rO)tratary of forts 
aa4 plsas ralat«4 ta 4ispoaa of loa-laaal 
«oll4 ra4ioactiaa> aastaa ( t u t La Japaa. 
• Itk tka aapport aai aaUaa * of tka Japaaaaa 
Coaaraaaat, a • ta i ioactUa faato laaafaaaat 
Caatar* (BBK) a«a foaasa' ia M7( aaJar 
•poasoraklp af tba aaelaar ia4astry. Taa 
Caatar ia coa4actla« a «t^4y oa aaallty 
coatn.1 aataoas for coattt italaa tka aaata Ca 
caaaat la coapllaaca aitk pioalsioaal 
9a:4alia*a aat fortk in a raport ky tka Japas 
ttoalc taaeff Coaalaaloa. la lastraaoat kaa 
booa 4aaalopa4 to tar i fy packaaa iatsoTlty 
aia aaaaaraaaat of tk* propaaatloa apar*4 of 
altraaoaic aaaaai tkroafk tba caaaat aat r t r . 
Slaca t i r e , tka Japaa 1 basic Bases* aaaaacvk 
last l ta t * ( J l t t n baa parforaaa aacfcaaical 
lataorl tr aa4 laawaabillty taata oa caaaat 
packaoaa aator slaalata4 aaa-bottoa 
coa4itloaa (500 ka/*f ca praaaara, 2 Z aator 
tosparatara, 1-2 ca/sac carrast aalocity). 
Sial lar fast* at T44 ka/s^ ca ara balsa 
cos4acta4 at tbo Caatral Basaarcb laat i tata 
of tka l lac t r lc »oaar lalaatry (CBIEPI). Tba 
Japaa aarlaa Sclaaca as* Tackaaloay Caatar 
kaa parf>rao4 w 4sspiaa taat altk slsalataa 
caaaat packaaaa aa4 aaa eoaf lraa4 tkat tka 
packaaaa raacba4 bottoo is aoaad c«a41tioa. 
Tkay ara aoa u a l y d a f (ka taat aarfocsaacaa. 
Tao BBBC has aasi«aa4 ast i a taatuk aaata 
pactaaa baa411aa saalaaaat foe oaa <*aolia 
•kick raaairaa a s i t g l * aaaratar: I t i a also 
4aalaalaf •of l f icat iaas of coa aatloaal earoo 
akipa for "aw la Aisaosal <.paratlaaa, baaa4 
• • raaalatloaa of tka l ia ls t ry of Traasport. 
I * tV« araa of Ua4 4lapaaal, CIIBTI kaa 
isst i tats i raaaarck a* atato paekaaaa. tka 
isclaar fa ta t ) Basaarck kasoclatloa la 
tasaareklaa crl toria for laa4 storaaa 



«« <J15> 

*I5»I»TO»T « I 3 TtroaCBTr »S»BCt» 

< ! « > OBT-
fac i l l t i as as* sackaaas. a l Jdt f l is 
parfaraiaa cocraaio* arpariaaats a* bar lad 
p « U | « . Is aMitiox., tba aatc im 
coadactisa asrrcra aad rasasrck ia 
praparatlaa for taaaastratioa tasts of laad 
dlsaosal no Da iaplasaatat aboat 1*40). aad 
•as is l t ia tas tacts to laaaastrate tka safety 
a* « « « K K H ta fac i l i t i es sack as 
aecleat poser etatieae ia tka beast of 
accltaete or iadoaata. W a r daaoestratlosa 
iaclede- safety esasraeee la f l ea , assaxias 
tke aoaadsess of aasta sacaaaaa M f U c r i 
aadererosed, aat safety aaaaiacca fox 
radloaeclUe eloratlee la ao l l . otber 
at ad las iaaole* t r i a l toskf* of aasta 
aactaaaa for la a* disposal, resoerek os 
aoattarias of tea dlajaaal s i to . aad stedy o: 
disposal f ac i l i t y layoe*. 1 feasibi l i ty 
stady l l eids-reey to ides t i f f c r i t i c a l 
factaca la tfce easts aaaaaaaaat kesieess, aad 
ta fi«4 tha aoat sal table eatkodeloay to 
establish as g t a n t l systea foe aaa ooa peat of 
laed dispose? aaa disposal, n l « - t i t > 

of LL.. {Lf» 

S D BISTOSIL: e m i t s ; BISTCS. loa-uan.: 
aaSTCS, SOLID; «aSTZ BtOCCSSTaS; 0VU.ITT 
kSSssheCT: rUkTiaa; lasresarsTS: »»c(*st*c.-
ttacanc; tarstcu m m n t s ; raessoit trners: 
t3sT>nrr: Dtst«a: cottosio*; aoaiU: sroficr 
raCUTTIIS; STOaaCt, i m t l ; SaTtTT: 
•aarrotiac: ao»ns: itnogs; i is r i aisnsii: 
•afTT ST9I1SI: aisrs aiaiczaBT: riocaus, 
MfBHi fT: m « n i s , iroasrmi.: tnifs 

o i « > 
Steoer. 1.'.., B.S. Zaeriy teetkreh aad 
Beseleeeeat aesiaistretioa, Eialsloc of (aata 
*seaaaseat, Prodectioa aid rtscaaalaa, M M 
Ssste flaaa«eseat lrasck, aaekia«*oa, DO 

aerial ?eckaolo<?y. f2f 

OoaT-TTMII; aaaafaaaa. of t,oe-Le»el Fadioactlr* 
aeste, a.a. Carta?, i . l . Rookissi. atd I . take 
(14a.K sxoeeadiass »f s syaposlae, ktlssta, 
««, »«f 23-27, 1»77. aaraaaaa areas. Vee Tork, 
at , C». * . (pp. «*-*•»•»», U » pp. p V « ) 

Tke perpose of tkia papar la to describe tke 
carraat HDa proaree to daaelop a recksolooy 
for akalloa berial of aolid loe-leeel 
redeeste. la lata I f f , r»o« forced a 
Steerlaa. Coaslttee oa Lead aarlal coapoaed of 
•>9I aiparta to raataa tka altaattoa aa< aat* 
racoasasjatioc*. %j a i l 1*7», tka Stavrlaa 
toaalt«aa iasa*4 tka MVI alaa to 9a*alop a 
Taekaoloaf for tka Shallop Laaa »»cl«l of 
Sol l l Laa-la*ol ta4loactl«a aaata. Tka PUa 
coataiaa aa aaataatloo of tka praaaat f ta t * 
of kaoalaoaa nd tacaaaaasa • ptoaraa to b* 
follooa4 akiek » H l laa4 to alta aalacciaa 
c r l ta r la , proper barlal practlcas, aaata 
praparatloa raaairaaaata, aa4 a arataas 
aaalfala aatkol to aataraiaa tka laaat cost 
aaf of ackioaalaf a praaataraiaad laaal of 
•arforaaaca. Tkia proara* a l l I ka ra*i«aa4 
•ad tka rlaa ap«ata4 aaaaallr aat l l tka 
4aaira4 ratal ta ara ackla«*4. t*3» tppiont 
tkia rlaa ««4 tka racoaaaadad proijraas <ar» 
laplaaaatad atartiaa l» octokar, i«?*. Tkia 
atlt l - labotatorT. aaltl-dlacLplif.«rT fttofcaa 
la ataactaa, la aboat S t » « yaara, to 
ptoflaca a laaa barlal taebaoloar, a ayataaa 
aaalrsla tackalaaa to optiaixa ptoca4araa, 
aaa a aat* f l l » 'o kaap irrasti fatora 
iaforaod. (karkl ( IH I 

noitkn, lominirt; atsrr niKiatar: aisri 
DISrOHl; MSTT.t. (M-tCTfL; flSTtS, SOLID; 

saitkL. sauioa; cost «-na»Tts; arranos; 
RtKcRsrs; TssottricU 3waits: ttaieas 

<JtT> 
a. S. aaeiaax iaaalatocf Coaaia».»a, aff ica of 
aaclaar aatariala Safata a a* SaCaaaaroa, 
aaskiaatoa, SC; a.s. aaclaar aafalaeorr 
Coaalst. loa, of flea of Stata rtoaraaa. 
aaatia4»oa, 9C. 

nc task focra tooart aa kaaiaa of tka 
lateral /stata Ptafraa far tka laaalatioa of 
coaaarct.I Lo»-La»al (adioactira aaata Barial 
IraaW- (A 

atrtzc-QJiT; «0 pp. (t«77, i a r 'k | 

Tkia raport i s a aaaaral raaiaa of tha 
profraas coaaactaa bt tb* ItC aa4 tba aarioas 
atat* «oaac»a»et« to rafalato tka aispoaal of 
coaawreial laa-laaat rattoactiaa aasta. Tfca 
ataadaras, c r l ta r ia , aaa coasIatiMs 
coaoaralaa sita aalactlaa, aoaratias, 
soaitoriaa;, <acoasissiosla«, aad 
past-cparatiaaal saistaaaaca ara raaiaaaa aad 
aaflclaacias isaat i f iaa . Tka raaact aro)acts 
tkat tkara is aa adaaaata capacity aaailakla 
at tka praam t sitas to La ad la tka aolaaa of 
loa— laaal raJioactiaa aasta oaaaratad t o tka 
faar l*ao. Tka raport coacladaa tkat ft) tta 
praaaat srstaa for loa-Iaval wt» aaaaoaaaet 
lacks aatioaai oraasiratiea aad dtractioa; 
(2) at tka prasaat t l aa , a coaprakaaair* «»t 
of staftiaeds. c r i ta r la , and taaalatioas iaas 
cot a i i x t ; asd (2) a aatioaai plra aast ka 
davalopod to iasara afaisst tka aacoatrollad 
prolifaratioa of s i ta . . i l taraat i tas ta 
akalloa lasd barial iaf^sda placaaaat ia l«»p 
oaoloaie foraatioas, lo aristiaa salt aiars, 
disposal oa ocaae floors, kfdraalic 
fractariaa. disposal aa-sita (aaclaar par t i , 
aad ratriaaabla aaoiaaarad atoraoa. (JTl 

I raaioa of tka raaalatorr aad la ai l coacarsi 
associatad aitk tka disposal of loa-la*al 
radioaetiaa aaata. Diractlf applieabla to 
loa-laaa I aasta disposal. (0«/JT1 

3TSrO»L STTt; aiSttS, l*9X91CTItI: »01I»L; 
aiSTZ TUlTSflT; ST»»D»iD5, JTiTr: ST»»0ltIB, 
FZDZHL; riTOICTIOaS; SITf SKKTIOf: 
aoaiToazae: ozcoaatssioaizs; a»stt roLuat; atsn 
uakSEaeaT; aiSTtS. LOS-LtfCL; atSTCS, 
r»DtIJT»Ili; aiSTt BISPOSIL; ttOMltOW. 
pfsetiL: mauTioas, STITI; micas 

<Jia> 
S.S. asclaar Iao»latorf CoasissioA, Qfflca of 
aaclaar satarials Safari a ad Safaaaards, 
aaskiaotoa, DC. 

Tba aaclaar iaaalatorr Coaaiasioa loa-laa«l 
tadioactira aasta iaaaoaaaat rrooraa. (3) 

STIIG-OMO; 2« pp.(f<TT, saptaafcarl 

»r Tka proaraa for loa-laaal aasta aanagaaaat 
tka aatioaai r»aalatotf ceaaisaloa ia 
oatllaad. Tka ptoacaa is fccokaa doaa lato 7 
catoooriaa: eaaaral proaraa aad oolief 
daaaloasaat, staadarda daaalopaaat for 
skalloa-laad bar ia l , at aadarda daaolopsamt 
for altataatiaa dlsooaal aatkoda, raaalatiaa 
daaalooaoBt, daralopaaat of aaalft ieal aodals 
aad staff rarlaw prscadaraa, aad dafalopsait 
of raoalatory aaldas. Topics asdar tka 
aaaoral proaraa laclada aceaptabla r isk . 



r 
clessificatioa of *est*s. i t b t u r t m to 
ihallov lead barlel , aad revelatory eethority 
and federal/state rolea, *ad *tvirose*stal 
sarary « 1L* disposal. steedacds that er* 
£*laa developed for saellca-Iead Sariei are 
sallts B*«?orBBa«* ecd eeste aceeptaace, site 
aeitakllxty, s i t * d*sl<ta, op«rs*ioc. 
eoaitociaa.. ead po*t-oe*r*ci*e.*l sslateaaac* 
asd faediaa r*o:*lr*B*sts. Ceordiaatioa of 
this plaa n i l be elth othet federal 
v^eacies, lap*,* froe iad^stry. states aid ta» 
p-iblic. nr>v| 

<J23> 
U t t U t . S - L . aad a .J . SaUk, ios alaeos 
sciactlf lc Laboratory. Las l laaos. »*. 

Tie* charts ar* iacleded to sho* pro : 
ear1* c*»e*^ry_ -.« of 

! 4 i m : c i s s t f icaTini; M S P T S U . s n i ; s m w 
•a i i rsrs: iKrsii?NJ»: L T C W S I I - ; 5caiTO»irt; 
• v p u m i t ; rrnc«»35, r t s t i a l : sT iaa iw i , 
; T « T » ; •»;•?» «»K»s»ar; »»STT3. ioa-lCTit,; 

aelford, c. »., I . e . Pisecae, end C. Saaderson, 
n.1. 3*pert*eat of eaeray, r-BViroaaestel 
^ u i i c i H t t s Laboratory. «>> Tort, *T. 

'aaraary aapoct of the 3*p*rtBeat of Saersy, 
Oivisioa of Operational eed Vftviroaaesta 1 
Saf*ty-3s«lity tsserance Pro«?es* 1 tkcosqh a , . 
Hi 

! *X -H«: 28 pp. {!»''», January) 

Istercosparisos saapl*-, fox radloaeclid* 
analysis of s o i l , vater, air f i l t e r s , tissue 
isl»s, sad v*a*tatio& ashes **re r»is*st*d fcy 
the Savlroaaettal e.**sares*ets Laooretory 
(fv.Li fro* labotatoc i**s sblch provid* 
eavironaastal radioactive eoatealaetioa 
eoaitoria*) date as pact o* a Oaality 
Issaracc* Prooxaa by DOS. iad«r tb* prooraa. 
pactici^atiai labocatociai aca aappliad sith 
'.-• saaplas par qaarter ax latercospsrlsons 
(sot staadards). Ta* first f i t * <iaarters of 
operatios hav* iavolvad 2* laboratories. 
^•aaa-apectroMtry aad t r i t isa aaelyses 
teceived **r* a*a«rslly Bet isfsctory. bat Sr 
aa sad Pa analyses tended to a* poor, rro* 
tar date, i t appaars that proper app*. leatioa 
of esistloa s«tkods is s**d*d, sot 
l***lop*ant of tm* *«thoas. stat ist ical 
#valaatioas of tba 4ata by OIP raport aaabar, 
oatris, aaa isotop* ar* iaclaoaa. ILKH) 

1 1: Pa 2J« 
2S1: n 21% 

*a 2)4; Sf «4; aa 22<: Ta 22«; as 
mi: 'i / > • ; » 2 « ; a 23»; lo <SS; Sr «0; »b «*; 
la IDS: »a 10«; ( • T ; la 22; T SO; »^ 5a; Co ^'f; 
Co •>*: r-0 «0; F* 5«; Sb 125; Ct >3»; Ca U^; -a 
U i j Ca laa 

s i m i s ; s i a n i i s : S T X S I I P S , pneiat ; 
«0»IT<5tI10; COHMIIsTTOI; STaTISTICS; 
ttDfOIIKLIDtS; tIDIOKTITITT; CUCTICIL afllTSIS; 
SOIU; a l t OULttT; I I T D ; TUTUS; aS«tS; 
f lSRlTTOI; COfT*aIHTIO(; QnfclTT ISSSIllCt: 
ttnctms, ptDtaiL; i toUTioa, c u » ; t n t m ; 
STturriva »•>-. timiiit: arraoos; I U O U T O » T 
JTTOtrj; EftWITIO* 

c&asi£*ratioas for t t * 
sot ror*>a>r. C2| 

.oa*-T«rs: P*rp*taal is 

COtt-T'tlli; saaaoaaaat of Uw-L*»*l aalioactiaa 
aas a, e.a. cartar. 1 .1 . sosaissl, asd a. Kaka 
| Z l s . | , Proca*4iS9s at a Sfaposlaa. I t l aa ta , 
• - 1 , aay 23-2"», I V . Paroaaoa Prass, t*% lora, 
«T. CI. t , {•,?. 13-JCi. 12 M pp. 
{rO»P-T-»a512l . f 1«1«l 

Sbsllo* las4 barial is istoadad to proai^* a 
aast* aaplacaaaat aits lo* probability for 
tba r* l*as* of radioaaclidas to ta * 
aaairosMat, asd to pcoaid* a barrier aoaiast 
aacroacfcaost oc tba M S U cy aaa or Sis 
aet la i t ias . VMs pa par eosstdars is aaaaral 
t*ras tb* po«*ibi« los^-s*rB coas**,lMcas of 
radiocsclida sptak* by (lasts aad barrosiaa 
aaiaals, of caaaaas is s i t * bylrolo^y, *a4 of 
iaad*arta%t a.taratioa of ta * oari*4 aasta ty 
aac at SOB* distaat fatac* dat*. Ta* bait of 
tfc* prot3»ss«s, saick aiokt i**d ta sifBifizaat 
vast* arposar*, or to dcas*ic ckaa«*s ia tka 
kydroqvoloay of a s i t * , aacoaa siaaificaat 
oaly ia a tia>; fraa* of k*ad»*ds to tfcoasas-is 
of yars . 1 f*» aacaasisas. l i t * barcoaia^ 
aaiaals, ar* sot satf ie lastly sadarstood at 
this t i s * to stata tkcir siysificasca aad 
cxjair* fartkar ia.**atiaatlo*. ra* 
trobabiiivy of SOB* avasts, sack AS 
iftadT«rt*at *scav«tLos» caaaot b* d*f iai taiy 
established, bat voald app**r to approach a 
c«rt'.inty v i ta saffxci*et t i s * . feleasa 
aecaer.isas aost aa*aabl« to aad«cstaadiA9 ar* 
those chroaic processes occarriaa &3v, at 
so*e obs*rvabl* rate. Site sel«ctioa 
Proc*dar*s aad vast* eapLac*a*at t*ckbi<yaas 
cas be as*d to proaiia soa* aeasara of 
fcotection asaisst thas* processes. 
s^ta-co«trol aeasares caa provide aear-t*ra 
prot*ctioc aaaiast soa* scat* r*l*asa 
process*^. However, t h * yad«*s*at raiardiag 
tke <la* period acd level of sack s i t ' 
costcol vi'. I t« aad*, aot by as, bat by oar 
ssccassors, based oa tkair perception of 'he 
Lasards presented ^y the vast*. Ts*r* are 
sosa relaas* proc*ss«s skick v i l l iaevitably 
l*ad to «tpo«ae* of tv* *ast», la a t i a * 
fras* of hsadreds to tkoasaads >f y**rs. I t 
is ftecassary to dataraisai tk* l«v«l of 
protection that akoald k* provided to the 
occapaatr of oar laad ia that tiae fraa*. aad 
provide i t at tka tiaa of bsrlal by l ia i t iao 
'he aaastitias of losg- lived rsdioaaclidas 
prasaat in tk* vast*. Taac* is a clear 
obliaatloa to pravid* ta* Mckaaisss, sach as 
"p*rp*to*l car** toads, for site eoatrol 
folloelsa decoaalssioai v i , ia a t i e * fraa* ot 
teas to haadteda of years. a*yoad that tiae 
period, i t soald aot s**a pradaat to prasaa* 
tkat a l t * coatto1 caa, or s i l l continue. 
(lath) (UK) 

M i n i , Samoa; aisTt BISTOSIL; I I S T E 
uaicOTBT; eat iaoaatam I B M C T S ; aafiasaataTiL 
nposoat piTaaiT; rum; aarniLs; ata; 
r iTiosioi; iaia*Ls, aoaaoaiis; I T B I I U K T ; sire 
SDaviuuacc; acoaoaics; lecoaaeaoiTtoas; aavitas 

k 
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<121> 
Coalo«. f . B . . as* t t . Pat t iara* . U.S. 
Capattaaat of laa l tk . Mscat ioa , aad sa l far* . 
Pablic aaalta 5«criea Saraa* of I s d i o l o a i c a l 
laa l tk . 

Sasaary at raolaral tvgalat loas foe Packaging asd 
Traasportatl'^ af tadloacti.** Satac la la . ell 

c o l h ' » l « 3 ; b t t c a i f t u l tapact of l a c l a a r 
Poswr p l a i t s , Procaasiaass of a Coafaraac*. 
k t lu t ta . «*, h ' M l * l 26-30, 1V>». {pp. 
201-230), Sat pp. K 0 » » - f a i i a 3 | . | i « T a | 

Talc papar cosa i s t* e a t l r a l y of takalar lata 
os saaartoaac o f rranapor ta t loa raaa l s t ions , 
pro^rctaa naoaatx of radioact i s* aa tac la l to 
ba transport**, tka aaoaats and typas of 
radioactl** aa tac ia l s praaaat la tk* 
projactao1 transport a a t a r i a l s . ar tarsa l 
radiat ios f i a l d s o> cos ta inars . c o a t . i a a r 
spac i f i ca t laas . transport -ak ic l* 
spac i f l ca t iosa , aad popc.atloc 4osa fact-ots. 

t raksportat las . Tks aipaciaaca obsarraa o»*r 
ckia f i**-ya*r patriae: apaaars to doooastrat* 
aad coaf lra taa adagjaacy of tka packaging 
standards i a providlaq safaty for aaelaar 
aa tar ia l s la tcaaspoct . Coatlnoad 
accaaalatioa a*4 ana lys i s of aack l a ta o* a 
vorld-*id* basis skoald » • carriad oat ia 
ordar t o pcoalda t t * pablic sactor aitk tka 
parspeet isa aacassary t o a l lay tkelc taara 
aad oaaccon* tka lack of aecoptaaca aftaa 
» • ! ! by tka pablic coacaralaa trnsaport of 
caoioact iaa a a t a r i a l s . (aatki 

t ga>a«r*2 rariaa of accidaat aipariaac* 
involving naclaar aa tar ia l i s ralatioa to otfcar 
U u r d n s aa tar ia l z . Oa/JTI 

TH»SP0rr»TTD»; IkZkkB k l l U S I S ; iCJIBEStS; 
MCEICIK; tacitU K i m i l U ' CD»T»5t»lTI01: 
srtwuiiDs, ptDCSii: a t s n s , tiataicrtve: SIPETT: 
m i n s 

sapoet coataiaa tafcalar data ai tk ao t a r t . 

llkSSTOnTlTIO*; m n . XUHEaTS; C s S I S ; SCCIDESTS; 
*»STE 9ISP0SU.; SklTE TOLSBE; POPSUTI0BS: 
s n n o e o co*Tit»ts: STISDIIDS, rtortnt.: 
CIPOSSIE i»Ti; i n i n s ; DOSE urc 

<122> 
Eralla, » • • - . I . S . Bapartaaat of Transportation, 
aa tar l s l s Transportation Saras*, Offica of 
EiZardoas Ratat ia ls Opacatioaa, aaskinqtoa, X. 

1 taviaa of Pi** faars (1*T1-1»75| Iccidant 
tspariaaca La tka Oaitad Statas a', laar ica 
Isaolrlsg; • a c l a n Transportation. (31 

I»E»-S»-10/S: Traasport Packaging foe 
ladiosct iv* Ss tar la l s , Procaarfinat of a s a a i u r , 
t laaaa, nas tr l s , ftogast 1»7«, (pp. 225-2*0) 
(IsEn-St-TO/Sl. (t»7«) 

Tkis papar ssnasrlzad tba racordad accid*nt 
• tpaciaaea daring I f M - l ' T j in tka 1S1 
involving naclaar aa tar ia l s traasport . sine* 
1471, a snlfora t a l t l s o d s l ksxardoss 
a a t a r i t l s iacidaat ( m i ) raportiso s y s t a i has 
t»»» l» affact i s tka OSt aa a ra^aliaaast of 
'.he 1. 5. Dapartaast of Transportstos (DW) 
ra^alatLona. Carriars of naiacaoaa a a t a r i a l s 
ar« sow raqnirad to proaio* caporta to 03T of 
transport tncidaats sasad on cartain c t i t a r l a 
'kick i sc la ja 4«afh, paracaal isjar]r, 
propartr daaa9», «ad in tkt casa of 
radioaetiva sa tar ia l s (Villi , sitsoactad 
radioactiva coataainat ion. Of tka aor* tkan 
32,090 H I raporta sabaittad to 00T dactoi 
tka flaa-yaar pariod, o s l f T*a aara notad to 
ti»->l»« 111. taeaat atadiaa Lndicata tkat 
approsisatalf 2.5 a l l l l o a paCVaaas of l i s i ra 
tctaaportad anasally iu tki ISA. t i s a i s a t i o n 
of tkasa 1»» iacldaat raports indlcatad tkat 
Is oaly I t casas >aa tkara a»T Indication af 
ralaaaa of contasts or areas* radiatloa 
U r a l s . Ia K i t casas , ralaaaas ic»o'.»«1 
sinor coataaikatloa froa loa spaci f lr 
a c t i v i t y , 'asaapt* or Typa a packaaaa. Is 
assy iscldanta ?ypa » packs. . . kad saaa 
aabiactad to ' -ask ing , i s f s c t , or otkar 
s l s l l s r accid^acal condition* ritk so ra l s s sa 
of -oo t snt s . to daatks or s lan l f l cant injary 
to parsons 1s* to radiation or r a d l o a c t i t l t t 
froa tka ski»a«*ts aara aiparlancar 1, akick I s 
a coat laaat io* of tka assai lant transport 
safaty •xpatlaac* rMck ba* baas obaaraad 
osac tka past 10 yaars of naclaar 

<32» 
Uab, J . I . , 0. S- Dapartaaat of Evaray, Ssppiy 
l l s i s i o n , TrsDsportation Srasck. 3at f i J j » , r» . 

Ttscsiportatioa of loa-' .«**l Vadioactiva l a s t a . 
Bl 

CD»r-"'''05i2; lasaoaaaet of Loa-La*aI tad ioact i s* 
• t s t a , s . v . Caftar, k.k. *ookiaai , «ad S. Saba 
(Cds.t, Procajadia^a of a Syaposiaa, t t l a n t a , 
Ik. Say 2 3 - 2 ' , 1»77. saraaaoa prass, *aa fork, 
• I , CI. 1 , (pp. at-* 1 i , 12 u pp. 
(CO»P-"0?12| . (19TO) 

Tkis papac praSdEts aa oaaraiaa •>( • ia 
M H I I I a l t a c s a t i a a s aaai labla to iadnstry in 
tha s a l a c t i o * . procaxaaaat, and 
a d s i s i s t r a t i ^ n of a s a f a , aff&ciant, nnd 
acosoaical systaa foe transporting 
radtoact ira saxtas to baria i s i t a s . Ondar 
o . s . Dapartaast of Tcassportstioa 
ratcs is t ious , Tlt la *9 en. Parts ITl-ffn, 
radatstos aay ba packaa'd aad skippad as: 
(1) l o* s p e c i f i c a c t i v i t y fist) aa tar i t l s ir. 
tcacklond or carload q a a s t i t i a s . Partdrapk 
173.3" 2(b) spac i f ias tkat 1st i s araapt fror 
packaaiaa and lsb*Un<j raajsirasants «b»n 
cosslfnad as an ' a t c l a s l a * asa >f rakiela" 
skips**' pro»Uad in* skipaast aaats lb» 
raqairaaapts of Para^rapb I7J. 3*2{cl - s tron; 
t ight packaoas. ao s ign i f i cant raaoaabla 
aarfac* c o a t s s i s a t i o a , aitarnal radiatioa 
l o s s l s do not ascoad tkoa* s*t forth in 
Paragraph 1 1 J .3«3( ]1 ; sk ipsas t s to b* lam 1*4 
by th* cossignor and asloadad by th* 
consignaa, so loos* aatar ia l in th* **hicla; 
aad adaqaata bracing aad blacking to 
witkstand tk« noraal condit ions of transport. 
Hatnl dross , satal or aoodas boras, and 
otkar spacial ly daaigaad coatalnats a*«t 
thas* ragairasanta. (2) tS» in 
lass-track load or carload qaantlt ia* nn4 
paefcagad i s Typa ft or k psckngas, dapanding 
apoa tka goast i ty of aatar ia l ara approvad 
for trassportat ioa . Licassaa aklpaaats of 
ISt ia packs*** aicaadlsg Typ* > gaant i t ias 
(trscklosd or carload) sast saot tka 
addit ional r*gnir***nts ssdar Tit l* 10 c r t . 
Part 7 1 , sacl**r iagalatory coss l s s ion . 
Skippars ssa a rariaty af packagas for 
loa- loaal vast* (lit}, i sc lsding drass, 
vooda* asd aatal botas, asd satrl b ias . Tb* 
s i r * asd cos t igars t ioo of s pacing* direct ly 
• f fact a tba baadlisg (leading aad nnlaidingl , 
transportation, aad disposal of *ack 
sk lpsas t . Ibost oo*-k*lf of t s * s t s t s s ksa* 
adoptod tka DOT r a g s l s t l o s s . J*»«V«'L s t s taa 
aad s g * l c l p n l l t l * s k**« psss*d U»s 
i a s s i s t i n g radioact isa sa tar la l s tnd/ot 
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<323> COIT. 
t r a n s p o r t o f t h e s e u t a r i a l s o v e r s ^ t e 
h i g h w a y s . Thara a r e aany t r a n s p o r t a t i o n 
s e r v i c e s a v a i l a b l e t o s h i p p e r s . T h e s e 
s e r v i c e s range from h i g h l y s p e c i a l i z e d 
o p e r a t i o n s f o r s p e c i f i c e a t e r i i l s o r 
equipment t o g*nerml commodity o p e r a t i o n s , 
sack a s t h o s e o f f e r e d by r a i l r o a d s and a o t o r 
c a r r i e r s . C u r r e n t l y , t r a c k t r a n s p o r t a t i o n 
o f f e r s t h e p r e f e r a b l e s e r v i c e f o r moving LIB. 
Hitk t k e p r o j e c t e d growth o f n a c l e a r e n e r g y 
tkrongh the y e a r 2 0 0 0 , o t h e ' t r a n s p o r t a t i o n 
a o d e s ( p a r t i c u l a r l y r a i l ) s a y b e c o a e 
c o a p e t i t i v e . a d d i t i o n a l l y , ve can e x p e c t 
t h a t t h e n a t i o n ' J ne» e n e r g y p o l i c y and 
r e l a t e d c o n s e r v a t i o n prograa " i l l a f f e c t a l l 
t r a n s p o r t a t i o n and e v e n t s a l l y l e a d t o the 
i n c r e a s e d a s e o f r a i l s e r v i c e s , (hath) (LK8) 

TMISP01TITI0I; TBaESPOBTlTICE, B»IL; 
TBMSP0BTM10B. TBOCK; EEGOLaTTOSs, PEDEBU.; 
RBGOIkTIOBS, S - » « ; MSTES. IOB-1ETEL; 
PICK1GIBG; DBMS; BOXES; BISTE BJLB16EBEET; 
BETTERS 

<32»> 
s i s l e r , J . h . , U . S . Energy B e s e a r c h and 
Dave lopaent A d e i n i s t r a t i o n , T r a n s p o r t a t i o n 
Branch, a a s h l n g t o n , DC. 

The U n i t e d S t a t e s Energy Besearch and 
D e v e l o p a e a t i d s i n l s t r a t l o n Transpor t B e s e a r c h 
and Development Prograa f o r Environaent and 
S a f e t y . (») 

I i E i - S B - 1 0 / 2 7 ; Transpor t and Packaging f o r 
B a d i o a c t i v e B a t e r l a l s , P r o c e e d i n g s of a s e a l n a r , 
Vienna, a e s t r i a , 1976, (pp . 103-108) 
( I I E 1 - S R - 1 0 / 2 7 ) . ( 1 9 7 6 , l u g u s t ) 

\ g e n e r a l d e s c r i p t i o n of the 0SEBD* 
t r a n s p o r t a t i o n e n v i r o n a e n t and s a f e t y 
r e s e a r c h and deve lopment prograa f o r e n e r g y 
f a e l s and v a s t e s , i n c l u d i n g background, 
c a r r e n t a c t i v i t i e s and f u t u r e p l a n s . The 
o b j e c t i v e s o f t h e t r a n s p o r t a t i o n Basearch and 
Development prograa a r e t o (1) d e v e l o p data 
and a e t h o d o l o g y f o r r i s k e v a l u a t i o n and the 
e n v i r o n m e n t a l e f f e c t s o f the sh ipment o f 
n a c l e a r f a e l s and v a s t e s , (2) deve lopment of 
f a e l c y c l e t r a n s p o r t t e c h n o l o g y and s y s t e m s 
f o r s a f e t y , s e e n r i t y , c o s t and o p e r a t i n g 
e f f i c i e n c y , (3) package and v e h l c l s t e s t i n g , 
(») d e v e l o p m e n t of c o n s i s t e n t and n o n p o r t a b l e 
s a f e t y s t a n d a r d s and (S) d e v e l o p i n f o r m a t i v e 
p u b l i c r e l a t i o n s programs , n a l o r B e s e a r c h 

and Development p r o j e c t s i n c l a d e 
t r a n s p o r t a t i o n p r o b l e m s a s s e s s m e n t , e c o n o m i c s 
and s a f e t y of s p e c i a l t r a i n s , t c a n s p o c t 
a c c i d e n t p a r a a e t e r , s t a n d a r d s f o r package 
t e s t i n g , r i s k a s s e s s m e n t , c r a s h t e s t s , 
package f a i l a r e d e e t o s a b o t a g e , and 
d e v e l o p m e n t o f s y s t e m s f o r h a n d l i n g 
t r a n s u r a n i c c o m t a a i n s t c d v a s t e s . ( l a t h ) rjT) 

The paper d e s c r i b e s t h e ° . S- Bnergy B e c e a r c h aad 
Development a d m i n i s t r a t i o n ' * T r a n s p o r t B e s e a r c h 
and Development progrmm. p s / J T l 

TBUSPOBTBTIOl; BOCLEaB BITBIMLS; PJCIIG'SJ; 
STUDIRDS, PEDIS H ; 1CCX0EBTS; «C013SICb; 
SftPETT; DESIGB; BETIEBS 

<325> 
S p i t s y n , E . T a . 

Equipment f o r T r a n s p o r t i n g B a d i o a c t i v e B a s t e s . 
{»> 

Treatment and D i s p o s a l o f B a d i o a c t i v e B a s t e s . 
I s r a e l Prograa f o r S c i e n t i f i c T r a n s l a t i o n s , 
l t d . , J e r a s a l e s - (196$) 

Egaipment a s e d to t r a n s p o r t r a d i o a c t i v e 
• a s t e s t o t h e d i s p o s a l f a c i l i t i e s i s d e s i g n e d 
t o m i n i m i z e p o t e n t i m l emvironmenta l hazardm 
s h o u l d a c c i d e n t s o c c u r . The gamma a c t i v i t y 
of v a s t e i s H a l t e d by s a n i t a t i o n 
r e g u l a t i o n s . These g a a s a a c t i v i t i e s a r e 
e i p r e s s e d a s a g - e q B a / 1 and v a r y a s a 
f u n c t i o n o f gamma e n e r g y ( e x p r e s s e d in BeT) . 
High a c t i v i t y gamma v a s t e s are t r a n s p o r t e d i n 
s h i e l d e d c o n t a i n e r s v h o a s d i m e n s i o n s vary a s 
a f u n c t i o n of t h e m a s t e . Primary neans of 
t r a n s p o r t a t i o n i s i n t r a c k s v h o s e i n t e r n a l 
s u r f a c e s a r e c o n s t r u c t e d v i t a m a t e r i a l e h i c h 
can b e t r e a t e d v l t h d e c o n t a m i n a t i o n 
s o l u t i o n s . (JT) 

1 g e n e r a l r e v i e v o f e g m i p n e n t ased t o t r a n s p o r t 
r a d i o a c t i v e v a s t e s t o t h e b u r i a l a r e a s . Bo d a t a 
p r e s e n t e d . (D9/JT) 

B1STES, B1DI01CTITE; TBaBSPOETITIOf, TSUCK; 
BlSTES, SOtID; BtSTES, LIQUID; COBTHIRBES; 
MDIITIOB, GaBBl; MPOS0BE, OCCSPaTIOEtL; BEVIEBS 
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a l e x a a d e r , C . I . , end J . O . B l o a e k e , Oak Bidge 
E a t i o e a l l a b o r a t o r y . Oik B i d g e , 7 1 . 

O r i g i n a i d C h a r a c t e r i s t i c s o f L o v - L e v e l 
B o i - T r a a a e r a a i c l a s t * f r o a t h e t u c l e a r f o a l 
C y c l e . (2) 

COBr-770512; l a a a g e s e a t o f l o v - I e v e l l a d i o a c t i v e 
l a s t * , B .B . C a r t e r , a . a. B o g k i s s i , aad B. r a t a 
( M s . ) , P r o c e e d i n g s o f a S y s p o s i a s , a t l a n t a , 

Ga, l a r 2 3 - 2 7 , 1 9 7 7 . Pergaaon p r e s s . Be* r o c k , 
• I , Ch. 2 , (pp. 5 5 - 7 8 ) . 1 2 1 * p p . 
| C 0 1 T - 7 7 0 5 1 2 ) . ( 1 9 7 9 ) 

t a s t e s f r o a a c a a l a a l i n i n g aod B i l l i n g , o p t 
c o n v e r s i o n , e n r i c h a e a t , f a a l f a b r i c a t i o n , aad 
( • • 1 r e p r o c e s s i n g a r t e x a n i a e d « i t k r e s p e c t 
t o t k a i r r a d i o n u c l i d e c o a t a a t , v o l e e e , aad 
c k a a l c a l c o e p o s i t i o n . P r o j e c t i o n s o f t o t a l 
q a a a t l t i e s t h r o u g h t h e wad o f t h i s c e n t u r y 
a r e a l s o p r e s e n t e d , r a a l c y c l e s baaed on 
r e c y c l i n g o e l v a l a n i n e , aad on r e c y c l i n g b o t h 
a c a a l a a aad p l a t o a i e a , aca c o n s i d a c a d . Tka 
a e e l e a r f a a l c y c l e i s c o a f r i s e d o f s e v e n 
b a s i c s t e p s : a t a a i a a a i n i a g , a c a a i a a 
s i l l i a g , c o n v e r s i o n , a a c i c h a s s t , f a a l 
f a b r i c a t i o n , r e a c t o r o p e r a t i o n s , and f e e l 
r e p r o c e s s i s g . B i n i n g g e n e r a t e s a a i n l y Sn 222 
a s a e a s t s f o r a . I c t i v i t y i s a p p r o x i s a t e l y 
0 . » 6 Ci/BTBB ( a e t r i c t o n of heavy a e t a l ) . 
b i l l i n g g e n e r a t e s a b o a t 1 .97 cl/BTRB l a 2 2 2 , 
1 . 3 1 X 1 0 f J - » ) Cl/PTBB a i r b o r n e g , l a 2 2 6 , 
and fk 2 3 0 p a r t i c u l a t e s , about 7 . « x 10{E»5) 
l/BTfl ( a e t r i c t o a o f 0 ) o f l i q u i d a a s t e CO, 
l a 2 2 6 , Tfc 2 3 0 | i s o l a t i n g t o 0 . 1 3 Ci/RTBR, 
and 317 c a s/BTO o f 0 , l a 2 2 6 . and Th 230 a s 
f a i l i n g s <».1S Ci/BTHR). C o n v e r s i o n o f t h e n 
c o n c e n t r a t e t o 076 g e n e r a t e s 1 . 3 8 X 10(B-S) 
Ci /ITBB a i r b o r n e a p a r t i c l e s , 1 . 3 I 10(E»»I 
1 / I T 0 l l q a i d a a s t a s | 0 , l a 2 2 6 , Th 230) a i t h 
an a c t i v i t y o f 1.07 X 1 0 ( 1 - 6 ) Ci/BTRB, and 
1 . 2 en a/BTO s o l i d e i a t e s (Q, l a 2 2 6 , TH . 3 0 , 
CaP2| a i t k an a c t i v i t y o f 9 . s o r 10(E-3) 
Cl/BTHB. C o n v e r s i o n o f r e c y c l e n u s e s • 
r e l a t i v e l y h i g h - p a r i t y a r a n y l n i t r a t e f eed 
r a t k a r than a a a i - r a f i n « d U3QB. T i e d i f f e r e n t 
p r o c e s s r e q u i r e d r e s u l t s in a i r b o r n e 
p a r t i c u l a t e s o f f i s s i o n p r o d a c t a ( 6 . 7 3 x 
1 0 ( 1 - 6 ) . l / o T H H ) , Pa 2 3 8 , 2 * 1 ( 2 . * 6 X 10(E-6> 
Ci/RTRB) , and 0 ( 3 . 3 2 X 10(1.-5) Ci/BTBH), and 
• b o a t 1 .3 ea s/RTO s o l i d t e s t e s i n c l u d i n g 
CaP2 and c a r b o n a t e - l e a c h e d a s h , 0 . 5 7 ci/BTHB 
f i s s i o n p r o d u c t s , a . 12 X W (E-5) Ci/HTRS Pa 
2 3 8 , M l , and 1 . 3 5 X 10 (B- 3) Ci/RTRR 0 . 
E a r i c h a e a t o f f r e a k 0 235 v i a g a s e o u s 
d i f f u s i o n g e n e r a t e s 1 . 9 6 X i . ( E - 5 ) ci/RTBB D 
ac g a s * o « s and a i r b o r n e p a r t i c u l a t e s , and 675 
l/KTO ( 1 . 1 1 X 1 0 ( 1 - 6 ) Cl/RTHB) H l l q a i d 
• a s t e . Enr icbaent o f f r e s h p i s s 101 r e c y c l e 

0 p r o d a c e s g a s e o u s and a i r b o r n e p a r t i c a l a t e s 
of 0 ( 1 . 9 8 I 1 0 ( 1 - 5 ) Ci /RIRH), I p 237 ( 8 . 3 3 X 
1 0 ( E - 1 1 ) Cl/RTHB), ?« 239 ( 1 . 6 7 X 1 0 ( E - 1 3 | 
Ci/RTRR) , i s d f i s s i o n p r o d u c t s ( 2 . 2 9 X 
1 0 ( 1 - 1 2 ) Cl/RTRR). a s s e l l a a 675 1/RTO 
l i g a l d v a s t u s ( 1 . 1 6 X 1 0 ( t - 6 ) Cl/RTRR 0 , 1 . 6 7 
1 1 0 ( 1 - 9 ) C1/8TRR «p 2 3 7 , 3 . 3 3 X 10(E-12) 
Ci/RTER P« 2 3 9 , 3 . S 0 X 10 0J-*) Ci/BTBR 
f i s s i a n p r o d o c t s ) . r a a l f a b r i c a t i o n ( f r e s h 
p i a s 10* r e c y c l e ) g e n e r a t e s 5 ,6 X 1 0 ( 1 - 6 ) 
Cl/BTIR a i r b o r n e p a r t i c a l a t e s ( 0 , To 2 3 * , Pa 
2 3 » ) , 570 ,000 L/ITO l i q u i d t a s t e s ( 1 . 2 0 X 
1 0 ( t - 3 ) Ci/RTRR) and * . 6 cua/HTO s o l i d . a n t e s 
( 7 . ( 3 X 10(X-3) Cl/RTRR); a i r e d o x i d e f u e l 
f a b r i c a t i o n r e s u l t s in 5 . 8 1 X 1 0 ( 1 - 1 2 ) 
Cl/RTRR a i r b o r n e 8 , 2 . 0 8 X 10(E-7) Ci/HTRR 
a i r b o r n e Pa and i s , and a to a t 2265 (98 .2 ) c a 
s o f s o l i d v a s t * per RT o f Pa (0) p r o c e s s e d 
( 3 . * 7 C l / B T I R ) . R e p r o c e s s i n g o f 8 * 1 - 0 aad 
P t l - 0 g e n e r a t e s * 3 6 - 5 2 5 Cl/RTRR H 3 , 
0 . 6 5 5 - 0 . 9 3 6 Cl/RTHR I 1 2 7 , 1 2 9 , 7 3 3 0 - 9 1 0 0 
Ci/RTRR Kr 8 5 , 0 . 5 3 9 - 0 . 5 9 8 Ci/RTRR C 1 * , and 
0 . 5 3 Cl/ITRR P a , 1* and f i s s i o n prodac ta ( a s 
s o l i d a a s t e ) . l e p r o c e s s l n g of a i l e d o x i d e 
f a e l y i e l d s 5«* -665 Cl/RTRR R 3 , 0 . 6 6 6 - 0 . 9 9 2 

I 1 3 1 , 5000-60.10 Ci/BTRB Br 8 5 . and 
0 . 2 9 3 - 0 . 3 1 * Ci/BTRR C 1 * . a s " e l l a s t h e s a a e 
l e v e l o f s o l i d a a s t a a s 0 - r e p r o c e s s i a g . (IBB) 

"ISTES, SOLID; I1STES, LIQOTD; BaSTES, GlSEDBS; 
• I S M S , LOE-ICTEL: BIBIBC; UIL1I1C; BBBtCBBBBT; 
roEX r i B i i c i T i o i : POSL lEpnocEssne.- B»STE 
VOIDSE: CHEBICIL COBPOSITIOB; IIDIOBOCLIDES; 
PBEDICTIOIS; PBBL CYCLES: BECTClIie: BElEIOB; 
PtUTOBHTS; COIIEISIOl; UDOB 222: BlDIOl 226: 
TRORIOB 230; TIILHCS; ErriOEITS, 4II80IBB: 
EPFlOEsTS, LIQUID; PLOOBIDE COSPO0IDS; OB1BI8R 
coSPOORS; r r s s i o i PBODOCTS: » S B E S : IEPTOBXOR 
237; TBITIOB; I0DIBE 127; IODISE 124; IITPTOa 
85; CIIBOB 1*; XODIBE 131; B»r*» :U'iCESEBT; 
BETTERS 
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ladarson, » . L . , L.I. Cooler, T.J. Beck, aad c . S . 
Straass , Oniacrsity of Sarylaad, ladiation 
Safety Off ice , Balt iaor*. BO. 

I n s t i t a t i o n a l Badioactiee Saates. (2) 

BOBEG/CE-0028; 96 pp.(1978, Barck) 

1 national saraey of 686 sedical sekaols , 
kospi ta ls aitk sore than 500 beds, and 
u n i v e r s i t i e s aad c o l l e g e s s i th sore than 5000 
students vas condscted i s an effort to 
deteraine the contribution of these 
i n s t i t u t i o n s to aon-fae l cyc l e radioactive 
aas tes . The study population consisted of 
17* c l i n i c a l kosp i ta l s , 148 teaching 
hosp i ta l s , 116 sadical schools , aad 2*8 
u n i v e r s i t i e s and c o l l e g e s . Each i n s t i t e t i o n 
•as sent a questionnaire ragaestisg 
indorsation concerning t^elr radioactive 
•as te disposal a c t i v i t i e s in 1975. Two 
hundred n inety-s ix (*3f>) responded v i th 
usable data. S t a t i s t i c a l analysis and a 
telephone fol losap coafireed that the sasple 
vas representative, p e r e i t t i s g extrapolations 
to the survey population. The fiadings 
showed that i n s t i t u t i o n a l aastes accounted 
for approrlaately one third (6862 cs al of 
the volua* of non-fual cycle »istea barled in 
1975. Bastes shipped for barial vers 
dominated by nedlcal sosrees and »ere largely 
contaalnated ei th short - l ived ( h a l f - l i f e l e s s 
than 60 daye) nucl ides , a c t i v i t i e s of the 
sajor radionuclides shipped for barial sere 
36,023 aCi of H 3 , 10,709 aCi of C 1», 37,573 
SCI of Tc 99s , 12,737 sCi of I 125, and 7263 
sCi of I 131; other radionuclides shipped 
included p 32, S 35, Cr 51, and Sa 67. 
Excluding B 3 accelerator targe t s , th* 
average concentrations of tk* long-l ived 
contaalnants 8 3 sad C 1* aara *-5 t i a e a the 
saxiaua parsissabl* concentrations for 
drinking sa tar . This , the conclusion eta be 
drasn '.bat sost non-fuel cyc l e vast* i s 
e s s e n t i a l l y high volane l o s a c t i v i t y vaate. 
The vastes shipped for barial sere 
pcedosinantly (92 volt) packaged in s t e e i 
druss. The fora of vastes consisted of dry 
s o l i d s (*1«>, s c i n t i l l a t i o n v i a l s (29*), 
s o l i d i f i e d l igald (22 f ) , and b io log ics l 
s t a t e s ('>*). Bach of tka s o l i d i f i e d l iqu ids 
sere cosposed of vast* s c i n t i l l a t i o n f i e l d s . 
Baatea produced by th* study population 
appear to be increasing by about 1*I/yr, s i t k 
the aost rapid lacreaae by nodical schools 
(about 20S/yr) . t second stady surveyed a l l 
l i c e n s e e s , excluding those la the 
Ins t i tu t iona l survey, in th* c i t e s of lev 
Tork and Los inge les and in the *tat* of 
Baryland. Basalts of t h i s survey for 
non-sedlcal sources vara Inconclusive. 
Basalts for s e d i c t l sosress (primarily s**l l 
hospi ta ls and l ed l ea l laboratories! sere 
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SASTE PMDOCTIOv: 

<1J1> CO»T-
e x t r a p o l a t e d n a t i o n a l l y and coab lned v l t k t h e 
I n s t i t e t l o a e l s e r v e y d a t a t o o b t a i n a s 
• s t i u u of t h e t o t a l v o l a e e o f c d l c a l 
r a d i o a c t i v e m t t b u r l e d la 1975 . T h i s 
v o l e a e I s e s t I s a t e d a t a p r x o x l s a t e l y 1 8 . 0 0 0 
- o a, 0 1 ( 3 1 of tke s o n - f u e l c y c l e v e s t e s 
••-. . led In 1 9 7 5 . ( l a t h i ( i n ! ) 

l a s t * T o l a a * 

H 3 ; C l a ; ? 3 2 ; 5 34 ; Tc 9 9 s ; I 125 ; I 1 3 1 : Cc 
• 1 ; f 67 

•ADIOACTTVITT; BASTE »0L18E; «ASTE BAVAtieKUT; 
e a n i » L : BASTES, LOB-LEVEL: WASTES. SOLID; 
BASTES, LI90ID; T U T U S ; CAIBOI 1»: TECHBETig"! 
«^a; i o o t « E 125 ; I O D I S E 1 3 1 : M E L C T U D I E S 

<1J1> 
Gloaeke, J . O . . and J . J . P e r o n a , Oat I i d g e 
B a t i o n a l L a b o r a t o r y , Oak ftido», TS. 

C o n t r o l l i n g Airborne E f f l u e n t s t."»« f u e l C y c l e 
P l a n t s . ( 3 | 

co« f -7«J»0» . ; C o n t r o l l i n g Airborne F f f l g e D t s n o i 
?ue l Cyc le P l a n t s , P r o c e e d i n g of a S y s p o s l u n , 
San T a l l e r , 10. August 5 - * , 1976, (pp. 1-1 -
1-14) ( O s r - 7 6 l ) S 0 6 ) . (1«7«) 

T h i s papec s e r v e s a s a t t i e f f i n t r o d u c t i o n 
i n t o s o u r c e s of v a s t e s , t h e i r t r e a t s e n t and 
* t s o s p h e r l c l e v e l s both p r e s e n t and 
p r o j e c t e d . H i g h - , I n t e r n e d l a t e - ar.d 
l o v - l e v e l v a s t e s are d e f i n e d ar.d a b r i e f 
d e s c r i p t i o n of t h ^ l r d i s p o s a l i s p r e s e n t e d , 
c l a d d i n g w a s t e s , n o b l e q a s e s , i o d i n e , 
t r l t i a a , c a r b o n - m , non-TPn v a s t e s , and o r e 
c a l l i n g s are d e a l t v i t h in tke sane v a y . The 
t r e a t a e n t of t b e s e v t s t e s i n both tBR and 
HTGR f u e l p r o c e s c i n 7 i s a l s o d i s c u s s e d . 
P r o j e c t i o n s a r e then Bade a s t o the t y p e s and 
l e v e l s o f n n c l e a r v a s t e s in the year 2000 . 
T h i s I n f o r a a t l o n i s p r e s e n t e d on c h a r t s f o r 
e v e r y year f r o s W O t o the year 2 0 0 0 . I 
c h a r t p r e d i c t i n g n a c l e a r g e n e r a t i n g c a p a c i t y 
a l s o ap to t h e year 2000 p r o v i d e s a f r a a e of 
r e f e r e n c e , t h e l a p a c t of r u e l Cyc le c e n t e r s 
on the environment I s e i a a i n e d , r l n a l l y , 
p r o j e c t e d e s t i m a t e s of t h e g l o b a l b u i l d u p nt 
a i r b o r n e e f f l u e n t s a r e g i v e n . (DO) 

Bo e e a s a r e d d a t a e s t l s a t e s and p r e d i c t i o n 
(08/Din) 

C P U O E B N , H U l C K t ; C U S D I i e ; ZTflOElTS; f l u 
1EMOCESSIPC; BASTES, GASEO0S; BISTES, 
BI<!«-LEVSL; BASTES, IBTEBBEDIATE-LEyEL; BASTES, 
LOW-LEVEL; WASTES, TBAB30BAIIC; WASTE 
"IMGE'EVT; BEACT3SS, LIGRT-BATET; BEACTOBS, 
RI5B-TE"PMAT0»e SAS-COOLSD; BASTES, 
BAOIO»CTI«E.; W E I CTCIIS; GASES; T H U J A S ; 
PBEDICTIOBS; VIJEL FABBICATIOP; BETIEBS 

<329> 
B o o i - A l l e n a p p l i e d R e s e a r c h , I n c . , Washington, 
6C. 

R a d i o a c t i v e B a s t e , A t o a i e Energy k o a a l s s i o n . 
Appendix A-12. (2) 

A Study o f Hi lar do oa l a s t * M a t e r i a l s , Hazardous 
E f f e c t s and D i s p o s a l M e t h o d . , v o l u a e 3, J a n e , 
•W2, (pp. • : : - 1 - » - 1 2 - 8 1 ) . ( 1 « 7 2 ) 

Tke a i d a n t o f r a d i o a c t i v e v a s t s g e n e r a t e d i n 

t k e V n i t t d S t a t e s o e an a a a a a l b a s i s r e s a l t s 
f r o s a d e v e l o p i n g n e c l e a r p o s e r I n d u s t r y s a d 
f r ^ - n o d i c a l aad i s d a s t r l a l a p p l i c a t i o n s o f 
r a d i o i s o t o p e s . E r l s a r y e a p k a s l s i s p l a c e d o s 
d i s c u s s i o n o f t h o a e v a a t e a a s s o c i a t e d v t ' h 
t k e nuc' . -ar f e e l c y c l e . I s o f 1»"M. o v e r 2a 
s i l l l o c a c r e s o f t h e H a l t e d S t a t e s had been 
d e v o t e d t o a r a a i a a a i n l s g . P r o s t h i s 
a c r e a g e , a b o a t 90 s l l l l o a t o n s a t o r e have 
b e e s a t t r a c t e d . The t o t a l a c t i v i t y o f s a s t e s 
d i s c h a r g e d f r o e a l l 11 eg f a c i l i t i e s t o t k e 
a i r , l a n d , and e a t e r t o t a l 2 , 5 0 0 c i , 9 , 0 0 0 
C I , and 0 . 6 c l . r e s p e c t i v e l y . Tke o r e (0308) 
I s r edaced e n d c o n v e r t e d t o Of* p r i o r t o 
s k i p s e n t t o t h e e n r i c k s e a t f a c i l i t i e s . Eke 
e s t t a a t e d c o n v e r s i o n e a s t s d l s c k a r g e s for 
1970 a r e O.a C i 0 2 3 5 , 0 . 5 " . l a 22* and 1 5 . 2 
C l Th 2 3 0 . Oar ing 1 0 2 f a e l f a b r i c a t i o n 
o p e r a t i o n s c o n d a c t e d d a r i n g 1 9 7 0 , t k e t o t a l 
a c t i v i t y o f e r a a l a s i s o t o p e s r e l e a s e d vas * . a 
C i . l o e - and i n t e r e e d t e t e - l e v e l v a s t e s 
g e n e r a t e d a t n u c l e a r p o s e r s t a t i o n s i n c l a d e 
s p e n t r e s i n s , s o l i d i f i e d l i g a l d e a s t e s , 
c o n t r o l - . ' s and g e n e r a l t r a s k . Tke t o t a l 
v ^ ' . e e A s x i t r e s i n s aad s o l i d i f i e d l i q u i d s 
e x f ^ e d f r » n s c l e a r p o e e r s t a t i o n s i s 1970 
. s t a l e d ' " , 0 0 0 s q u a r e f e a t v i t h a t o t a l 
a c t i v i t y of a,BOO C i . R a d i o a c t i v e a a s t e s 
prodeced f r o s s e d i c a l and i a d s s t r i a l s o a r c e s 
a r e t r a n s p o r t e d t o l i c e n s e d l o s - l e v e l v a s t e 
b a r i e l s i t e s t h r o u g h o u t t k e c o u n t r y - S tandard 
c h e s i c a l v a s t e t r e a t s e n t s y s t e s s a r e e s e d t o 
c o l l e c t , c o n c e n t r a t e and i a s o b i l i x e 
r a d i o a c t i v e v e s t a s . C a s e s a r e f i l t e r e d by 
h i g h e f f i c i e n c y p a r t i c u l a t e f i l t e r s (99.9T, 
r e s o v a l of p a r t i c l e s v l t k d i a s e t e r g r e a t e r 
than 0 . 3 s i c r o t t s ) and then r e l e a s e d ( v i t h or 
v i t h o u t d e l a y ) or r e s o v e d by c h e s i c a l s e a n s . 
L i q u i d s a n d e r g o s e t t l i n g , p r e c i p i t a t i o n , 
e v a p o r a t i o n a a d i o n - e x c h a n g e p r i o r t o 
s o l i d i f i c a t i o n , (Auth) (JT| 

A g e n e r a l s s s s a r y of t h e t y p e s and g i a n t i t l e s of 
v a s t e produced b y the v a r i c e s p o r t i o n s of t h e 
f o e l c y c l e . (DR/JT) 

WASTES, fADIOACTITE; CASES; RAZABD ABALTSIS; 
MIRES; SILLS; EBRICHMBT; f » » « t C » T » « ; 
MSCHJ8CE- EOEt REPS J C I S 5 I » . ; «»STES, t lJOIO; 
WASTES, ..OLID; 1EVIEB5 

<130> 
c l l n e , J . E . , and D.C. M e t i e r , S c i e n c e 
A p p l i c a t i o n s , I n c . , f t o c k v i l l e , 8 0 . 

S tudy r»f Trans i i ran ius C o n c e n t r a t i o n L e v e l s in 
s o l i d B a d i o e e t i v e t a s t e f r e e c a e e e r : i a l Pover 
R e a c t o r s . (1) 

EP8I S P - 6 3 1 . l e s e a r c h P r o j e c t 8 1 3 ; 96 pp. (1978) 

The r e s u l t s o f I s o t o p i c a n a l y s i s of t k e s a s t e 
s o u r c e s In o p e r a t i n g l i g h t - v a t e r r e a c t o r s 
• i t h p a r t i c u l a r e a p b a s l s on t h e c o n t e n t of 
t r a n s u r a n l c e l e s e n t s a r e p r e s e n t e d In t h i s 
s t u d y . S a a p l e s f r o a s e v e n d i f f e r e n t r e a c t o r s 
1--e luding 5 8<Bs and 2 P i t . v e r e o b t a i n e d and 
s u b j e c t e d t o r a d i o c h e s l c i l a n a l y s i s . 
P o t e n t i a l i n d i r e c t a e t h o d s of d e t e r a l n i n g 
t r a n s u r a n i c c o n c e n t r a t i o n s s e r e i n v e s t i g a t e d 
e h i e h are c a p a b l e o f p r o v i d i n g rap id and 
e c o a o a i c a l d e t e r s l n a t l o n s of t h e 
a c c e p t a b i l i t y o f r a d i o a c t i v e v a s t * v i t h 
r e s p e c t t o f u t u r e c o n c e n t r a t i o n H a l t s for 
t r a i . a u r a n i e s s u i t a b l e f o r s h a l l o w land 
1 ' i r i o l . c o n c e n t r a t i o n l i a i t s of t r a n s a r a n i c s 
in LW8 l o v - l e v e l v a s t e kave n o t been s e t a* 
o f y e t ; b o s e v e r , t h e s e l i s ' . t s are d i s c u s s e d 
w i th r e s p e c t t o the 10 n C i / g r s s l l a i t a t l o n of 
t r a n s u r a n l c s f o r f u e l r e p r o c e s s i n g l o v - l a t e I 
v « a t e . C e n e r a l d e s c r i p t i o n o f t h e 

L 
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<1M> CWIT. 
radioactiv* i u t i sy s t eas at tk* S«T*B LIS* 
and tk* u U l wastes generated at toes* 
p l o t s ac* pcosidad. Tk* U ^ I M take* 
I sc l td* c w c t o c coolant eater dissolaed 
radioBsclld**, n o e t o r coo les t eet*r 
ia so l*b l«c . sows*, t e s l n t . e n d . c*»txif*g* 
s l i d g e s , f i l t « c slsdoajs, ra«l pool f i l t e r s , 
east* kold-ap task Ci l tvr* . l*t-do»a f i l t e r s , 
aad evaporator bottoms. Descriptions of 
saspl* pnpacat loa asd analyt ica l procedures 
sr* provided. Tk* r*s* l t s of • saspl* 
s p l i t t i n g co««4 cobU later laboratory 
coaparlsoa i n presented. Tk* pre l l t i sacy 
r e s s l t z of tk* s t sd l e s o i Indirect u u r foe 
traassranic coatent sageast tkat tk* qaaaa 
• * i t t « c s I s 106 aad C* IBS say b* m i » s 
t r s s s t r n s i c i s a i c a t a r s 1* l a s - l e v e l eas t* . 
UC) 

lltkoagk tk* rediocbeeical d«t« i s soaeshst 
d l f f i c s l t t o d*cipk*c s i t k respect to l a t . l l l n g 
ef saaplas , tk* d«ts bss* pr*s«st*4 k*c* i s very 
valaabla. (Bfl/JCI 

Cr 51: Rs 5*; f* 59; Co 51; Co 5"; Co «0; I s 65; 
I t 45: I* 101; Is 10*: la l o t s ; ig u o a ; sb l i t : 
Sb 125; Cs 13*; Cs 13«; c s I T ; C« 1*1; c« 1««: 
Is 153; Es 15»; Es 155; Ip 239; 0 235; 0 230; Pa 
23«; Ps 239; Ps 2*1: P« 2*2: I s 2*1; I s 2*3; Cs 
2«2; Cs 2»» 

•1ST! IIIISZINT: S15TES. LOS-lETtL: IsSTES, 
TUISOtialC; COlCEITtaTIOSS; BOIIiL; flLTEIS: 
SfKTIOMTsT: tfhPOIlTES; IESIIS; COOlhlTS: 
IHCTOiS. POLltlC •ITEI; IE1CT0IS, PIESSOBIZED 
IITR; IISTES. SOLID; SL0D6ES; ECORORICS; 
U n l l l T a t t STUOIIS 

<331> 
Cline, J.I., B.C. Betier, sad I . e . Lapidee, 
Scissc* a p p l i c a t i o n , I « c , tockville, HO; 
Electric Poser Research I s s t l t s t e , Pslo t l t a , 
C>. 

R*SSSC*S*StS Of TtBBSSCSBisS C o n c e n t r a t i o n s i s 
Solid ladioacti e l a s t * fcoa Seven C»ss*ccial 
Po««c l eaetors . (3 | 

• serican saclear Society tanas ! Beating, 
Proc**disas of a Syaposlas, San Diego, C», Jane 
1R-23, 1979.<197i. jane) 

Th* cone«strat i*s of transaratiic « l* s*s t s s s 
• s s ta s fros s s e l e s r f a c i l i t i e s s i l l deteraint 
tk*ir a l t l s s t e d i sposa l , bo sever at present 
no c lear spae i f i c s t ion ksf b**n s*t forth, 
so s proarsa saspl lag s e s t e t fros seven 
operating eosaarcial po«*r plants ««s st irred 
to datacaisa l e v e l s balsa pcodscad. Saaplas 
vara taken fros evaporator bottoas, devatered 
f i l t a i s l ed?* , ras las , raactor coolant 
f i l t e r s , reactor coolant inso l sb l ss ssd 
prlaary ersd scrapings, l lthosah the 
es-Jotlty of tka alpha a c t i v i t y i s fros c sr ia s 
i sotopas , tka Pa 239 and Ps 2*0 content Is a 
so t s pressing concern. Tba range of Pa 
tsotopss taspled set* * .« * 10(t-1) t o 510 
nCl/ga s l t h tka highest v s ines occarlng Is 
tk* prlsary ersd scraping*. Only f iv* of tk* 
sasplas of tea* platt skstas shoved Pa 
concentrations greater than 10 nCl/g* ssd 
tbasa sata fro* tk* prlaary coolant f i l t e r 
slsdae s l tk sa»r r*c*nt f sa l f a l l s r « s . 
coscantratloos of p l s t o s l s s 1* sTaporator 
bottoss snd ras ins , th* bslk of vastas froa 
tha Blasts , rang*J fros 0.01 to 1 aCl/gs. 
laaca, thas* data shos tka ararag* 
transaranic l a r a l s foe pespstad «sst* to ba 
s sbs tant ia l l r balos 10 sCi /as . Tha analrsas 
a**d «r* d i f f i e s l t and *iptnsi»* so »» 

iadiract satkod of saassr isg th* Ps coatast 
I s B**d*d. & proaisiBg s*tkod i s th* s s * of 
Ca IBS to « s t i a a t * p l a t o s i s s coscoBtratioa ia 
s o l i d s s s t a s . fiOTI 

Ps 2 3 1 : 
C» 2»» 

Pa 23«: Pa 2*9; I s 2B1; ca 2«2: rs 2«*: 

U.PRI P1ITICLES; COIT1SII1TIOI; rflPOMTOI 
CoaCEPTIhTE: TUTElS: P1.3T0IIOS COWOBIK: 
Mlr-LIPt. ItSlOlOCICIL; SIODEES; HSTE 
UBiSEREIT: tlSTE DISPOSkL; IkSTES, TthlSDPtSIC; 
S1STES, :OL!0: 1ESISS; IkBCtlTOIT ST03IES 

<332> 
Sbarsol, E . I . , I - lacbartsos , J . t . r l jgac* . and 
C.s. s i l l , Etst-Zdako Opccatioas Office, Rcalth 
snd Safety Div i s ion , tlaka f « l U , 10. 

Oataraisation of ladiaa 22* la s i l l E f f l u s t s . 
1*1 

TOO-12023; 1 * pp. (1959. October) 

l a r i a t i o a s in th* tkor i s s 233 /rs l i s s 226 
coscastrs t ioB ra t io s i s s i l l a f f l w s t s kasc 
b**s a t tc ibs tad to sosaral factocs . both 
procassisa sad s s s l y t i c s l - This vsr i s t ion 
Las baas at tr ibatad to tka ssa of s s l f s r i c 
acid to laack oat tka s c s s f s s fros th* or*. 
Tkorlss s s l f a t * bai lds sp i s tha agseoes 
s a s t a s , sk i la sod I as xa l fa t* rass i ss i s so l id 
tor s snd i s e s e t t e a l l y disposed of to the 
t a i l i n g s area , Th* second factor influencing 
tk* tkor i s s 230/radiss 226 proc*dsr*s shich 
af fect the for*s*ntios*d rat ios inclnd* (1| 
lack of as* of f i l t a r s ia tke analytical 
procedarss asd (2) presence of other radisa 
i so topes . L igs i l a f f l sant sasplas s*r* seat 
t o sinck*st«r Laborstory, Bacaas of Standards 
aad th* ana ly s i s trench of R anl S Division 
1DO for radisa ana lys i s . Tk* r*sslt« anc th* 
analyt ical tacknlqsas i n coapared. (JT) 

h ravias of a s a l y t i c s l procadares and processing 
t*cksig,«as that aay af fect cadia* 226 
cosc*s J ' t t ios ia th* varioss s i l l t a s t e s . 
PRATT) 

l a 223 : la 226 

MILS: ETTLOEITS; CRERlCll alaLTSIS: SISTE 
PIOCESSIIC; IIDI0R; TR0II0R; COIceiTllTIOSS; 
OtIIIOR; LtlCRZIC; tCIOS; IIECIPITITIO), 
CHERIC1L; LE10 SOLUTE; BtllOR CORPO0ISS; 
SPECTIORETtT; tLPRt PlITtCLES; L>*0»T3IT ST0DIES 

<333> 
Ssisond. l . j . aad 5.T. Hsdkas , O.s. 
Ens iconaental Protection laaacy. Of f ie* of 
t s d i a t i o s Progress, faskiagton, DC. 

l a d i o e c t i f l t y Dis tr ibs t los la Phosphate 
Prodocts, l y P t o d a c t s , t f f l a a s t s , and l a s t s * . 
(1) 

OPVCS9-75-3; 32 pp. (1975, I sgss t l 

Sasples of pkoaphat* ore*, prodstts , 
by-prodacts, aCClsasts, ssd s s s t e s fros 
sersra l S 1 B * S , vat process phosphoric acid 
p lants , and e l e c t d c fatsac* f a c i l i t i e s 
throsgkoat tka sottk*rn O.S. vara s n s l y u d 
for 0 , la 226, sad Tk. Isdo* 336 analyses 
•era p*rforaed asUg tka Is assaatloa set hod; 
0 and Tk «ere detected by alpha spectroscopy 
s f t s r ioa axebaaaa coscestrat loa asd 

fV 
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<333> COST. 
ODpraclplcatioe. Oely data froe r locida ar* 
praseatly avai labl*; aaalys la of eack*t*kl* 
cock Blow** «2 pCi/9 fa 22«, at pel /a » 22a, 
1.9 pTi/9 « 235, al pcl /g 9 2J*. 2 p c i / a Ta 
1-7. H I pCl/g Tn 22«. »2-3 pSi/9 1* 219. 
• U a.aa pCl/g Tt> 232; i l U n eoetatned a s , 
a:, 2 . « , • » . 2 .3 , 1 .2 . a s , aed 1.* p c l / a , 
respect ive ly : send t a i l i n g * aaa 7.5 pCl/g l a 
226, 5.2 pCi/g • 21* . 0 .3* PCi/g 5 235, ana 
5. ) pCi/a a 23*. approzi**t*lT *0* of tW 
a c t i v i t y *stract*4 ia Florida pkospkate 
a i l ing caaaiaa aa eas t s prodacts a f ter 
b*a*f lc l*t ioa: removal of s«sp*ad*d s o l l a s 
froe tke baavy a l i a * b a t o n e f f l e e a t 
dieckarg* resove* *2-99.9I of th* ta la tk* 
s l l a * s . t a a l y s e i o f a f f l s e n t s fros Sevan 
ala* ana benaf ic iat ios plants CimwS ao la 226 
disckarg* graater tkan 3.0 pCi/1. la sat 
process pkospkorlc acid proa act ios aost of 
ta* ta 226 raaiu altk tka paospaogypsss 
by-pco4act, ek l l* **st of tk* » aad sack of 
tka Tk **t*r aols t loa aad ar* traesf*rr*d t o 
tka pkospkOTic acia prodact. Lis* 
a * * t r * l i » t i o a of e f f l a e c t s aas toend to b* 
very * f f * c t i * « la raaoviag la 226, 0, sad Tk 
239. la tk* * l * c t r i c faraac* process , aost 
of tH« la 22* i s r*t*i**d in tk* ca lc iaa 
a i l l c a t a s lag ; tk i s say not b* traa of otk*r 
radlosacl ld**, sack as to 2 I t , tkat say b* 
vo la t i l i sed ia tk* faraaca. Tacreesed 
eapkasis o» a s t a s i a ? tk* po tee t la l lapact of 
gypses and s lag by-prodacts i s r*co**«aded. 
Tk* radioact iv i ty concmtrat loas ia raa 
• • ( • r i a l s , prodacts, aas tas , by-prodacts, aad 
aff laaata detai led i s tk ia papar skoald 
aaabla additional sort to aodal nigration 
patkveya of tees* radioaacl ldas in tka 
eavlroaseat aad to as t iaat* individeal aad 
overal l pop* l e t Ion i epec t s . ( l l l l 

Total Ion Concentration 

l a 226; 0 23a; O 235; 0 231; Th 227; Tk 22*: Tk 
210: Tk 232 

PROSPB1TES; PIOSPROI30S C0RP00R35; IIIIIC; 
RILLIIG; OIK; EPf WESTS. aItB0*IE; ErrtOEITS; 
CTKOt; StallOR; laKQR; TROtlOl; IkSTES, 
TIOOSTttlL; MSTES, »»DtO»CTITE; »H>I0PDCltDt3; 
LilOtlTOIT STUDIES 

<1S»> 
Reatkerton, i . e . . Rational Load Cospaay of Okio, 
Pereald, OR. 

Disposal of n e o r l d e aastas . (») 

TI0-7S17 (Part 1*); Sanitary Engineering J ipac ' s 
of tka Itoa'.c Energy Indestry, Preemdiags of a 
Sesisar, Cincinnati, OR, D*c*sb*t t - 9 , 1955, 
(pp. 275-2*5) (TID-751S, Pert I I ) . (1956, October) 

Seaatat lot , t reats*** , aad disposal of 
f laorid* vastas froa artaiaa aad tkorlas 
processing i s discsssed. t i c e s s aad process 
kydrof laorlc acid aad eetal f laorlde 
by-prodacts are obtained fros tko process**. 
Rydroflsorlc aa* i s cond*»s*4 as e l tker 
aakydross or kydross If . Tk* aakydroas UT i s 
ased i s tk* 002 to Of* conversion aad kydr^a* 
Rf la so ld . Tke KOR scrab s s l a t l o * i s ae*u 
to cl*an IP f ros off -gas aad tk* KP so la t lon 
i s so ld , aaatrs l l ied aolabl* f laor id*s ar* 
discharged » l t h otk*r tr**t*d east* 1Ignore 
to tk* riTer. loaolable flaorldea ar* stored 
la t s * groaad la a spec ia l l y prepared p i t on 
tk* s i t * , J lace tk* flov of tk* Riasl l i v e r 
varies fro* 25,000 to 100 cf* altk aa averafa 
of 1000 cfa only a d d i t i o n tkat s i l l add no 
sore tkaa 0.0 pps f l eor lde to tke s t r e s s ar* 

p*rsit t*d. P*ak concentration of 1.5 ar* 
persitted i f tk* average do*s set exc**d 1.2 
pps. I ! tk* f i e * i s 100 cr* . tk*s 650 poer.de 
of f laoc ld* disckarg** ia *n* day aoald r a i s * 
tk* f laor id* 1***1 ako*c ta* aaxlasa 
al lovabl* coaceatratioa . la sea* soatks aot 
aor* tkaa 2.000 poaada caeld ke disckar**d 
sack day. Tke storae* p i t U s 590,090 ca f t 
capacity skick kelds tk* f laoridas a a t i l tk* 
riv*r can fcaadl* tk* load. la tk* f i r s t 
aostka of tk* yeair 15,000 poaads of r/soath 
sere discharged aaa coetribated 0.1 pp* ta 
ta* r iver , i l s o . 40,000 «al of U f a or/day 
aas dlsckarged. I t ao ti*v» did tke aaoaat of 
f l sor ide iatroiacad ra i se tk* f laorid* l*v*l 
abov* tk* sa i i aas parataalbla coaeaatrat io*. 
Tka *s t iaat*d coast of raaoval of Bf froa tke 
coedeaser gas i s t0,0*/psaad of Rf aeia? l i s * 
sccab and »0.09/po*sd of IP ss ing 101 scrab. 
Osiao tka storaa* p i t **d tk* l i s * scrsbbar 
tk* cost i s tO.OS/poead IP. la 2.5 years of 
operatioa tkare i s ao **id«ac* of f laorld* 
piefcep ia tk* aroeadeater. (I0T| 

I iv*r Flos t a t * 

ictos: cticim coatovios; CDmsniTiot: co&r 
m C T I T U l l T S I S ; OOSI IkTE; PLOOIIie; SIOOID 
I I T t t , UIIROR P n R I S S I I L t C O I C M t l l T I O l ; I1STS 
5T0*»SI ; I k S T I S , IIDOSTIIkL; l e t I M S 

<135> 
Roleoab, » . f . , O.s. lavironaeatal Protection 
kaescy, Saskiaatoa, 9C. 

Ckaracterixatioa of Selected Lo«-I.»»»l 
ladioact iv* aaste Ceaeratcd by roar Lijkt la ter 
Reactors Located la lav Tort State. (1 | 

COir-770512; Raai}va*nt of Lov-Lavel Radioactive 
t a s t e , 71,0. car ter , A.a. l o s k i s s i , aad I . Kaka 
(Eds.), troceediaas of a Syaposiaa, I t l a a t a , 
1\, Ray 23-27, 197'. p*r?ason t r e s s , lea Tort, 
IT, Ck. 2 , (pp. 127-135), 12 la pp. 
(COIP-770512) . (1979) 

l a invest igat ion van aade of tke radionuclide 
sakeap of l i g k t l a t er reactors' radvastas 
presently being consigned to skallov land 
b s r i a l . Tk* parpos* of tk ia stady aas to 
prcvid* a data base on tke radioascllda 
coaposit ioa aad concentration in speat ion 
eickange r e s i n s , evaporator coaeeatrates , aad 
f i l t e r s i ad gee vkick r***lt fros vast* 
saaegvsaat oparatlons aid coatribsta to tka 
radioactive sosree ters ia tke burial s i t e . 
Ia addit ion, aaalyses of vaste sasples vara 
and* t o deter elae gross s lpka, beta, and 
gaaea s c t i v i t i e s . Tea as ate saeplas sere 
obtained froa fosr lea Tort reactors - ladiaa 
Point so. 3 , X. X. Glana, l ine 111* t o i n t . 
aad Jaaes I . r i t spatr ick . los exekaag* rasln 
aaaplea sere a /a i lab le froa ealy tke Una 
Rile Point aad Ciana f a c i l i t i e s ; la botk, Cs 
137, Cs 131, and Co (0 accoant for 
appcoslaetely 90* of tk* to ta l a c t i v i t y , v i tk 
Cs 1)7 pradoelnaat. evaporator concentrat* 
sasp le s fro* a l l reactors ver* a a a l y n d . la 
tk* saapla fro* Indian Point so . 2 , tk* aa]or 
conat l tMnt* ia order of proalnance sere Cs 
13*, Co 51, aad r* 55, cosprlalag absat 90« 
of t o t a l a c t i v i t y . Tk* oisaa sasple 
coataiaed aainly I 3, Cs 13?, Cs 13*, zo 50, 
asd Co 60, la tkat order, coaprls lsg abont 
95* of t o t a l a c t i v i t y . Xa tk* U s e 111* 
Point saapla 95* of tk* a c t i v i t y vaa r* 55, 
Cs 137, cs 111, Co «0, aid In 5*. Tk* aajor 
c o e s t i t a e a t s froa r i t i p a t r l c k , la order of 
predoalsaace, sere Ra S«, Co 51, Co ( 0 , Cr 
5 1 , aid fa ( S , s c o u t i n g for *?( of tk* 
a c t i v i t y , r i t ipa t r l ck sad ladiai Point are 
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<335> 

<335> COBT. 
r e l a t i v e l y e e e r e e c t o r e ~*d s h o e both 
a c t i v a t i o n prod wets t a d a i x e d f i s s i o n 
p r o d e c t s i a t h * m t t « , v i t k t h e s a j o r i t y o f 
t h e a c t i v i t y i n the a c t i a a t i o a p r o t e c t s . 
T a l i i s t o be e x p e c t e d s i n e * t h e c o e t r i b e t i o a 
f r o e f i s x i o x p r o d e c t s s h o e l d be a i n i e a l 
4ar l&. t a * e e r l y s t a g e s o f r e a c t o r o p e r a t i o n . 
B i e e a * 1 * J o i n t aad G i a n t , h a v i n g t a e a i n 
o p e r a t i o n f o r a aeafear o f y e a r s , s h o e t h e 
a e j o r i t y of a c t i v i t y i a t h e f i s s i o a p r o d e c t s . 
t t s k o e l d be p o i e t e d o a t t k a t b o t h o f t h e s e 
p l a a t a baa* e x p e r i e a c e d s o a e f s e l p e r f o r s a n c e 
p r o b l e a s i a t h e p a s t , which c o e l d p o s s i b l y 
• a p l a i a eoee o f t ee f i s s i c n p r o d e c t a c t i v i t y 
i a t e a c o o l a a t . l a e l y s e s o f t r a a s a r e e i c 
e l e e e s t s l a t h e w a s t e s i n d i c a t e s t h a t t h e 
a a x t a a a c o a c e a t r a t i o s s f o r a l l foar r a a c t o r a 
ara a f a c t o r o f S l a s s thaa t h e 10 a c i / g 
a z l s s i m l i a i t asad f o r EBOl t o r b a r i a i a t 
c o a a o r c i a l s i t e s . The p r i n c i p a l v e l t e o f 
t h i s d a t a l i a s ir t h e a a s i s t a a c c i t caa g i v e 
t o a t r a r t a r i a a aad s c o p i n g any f o l l o v - e p 
s t a d i a s t o be p a r . o r a a d . (1KH) 

Cs 13a; Co 58: Pa 55: R 3; Cs 137; Co CO; Da 5a ; 
Cr S I ; t a «5 

aZaCTOSS, LIGaT-ShTEB: CESIOR 1 H ; CE5IDR 13a; 
EaDIOEVCLIDES; CO BUT 5 8 ; COBALT 6 0 ; I BOB 5 5 ; 
CRBOBIBR S I ; t l l C 65; •1EGAEE5E 5 a ; riSSIOB 
PBODICTS; ACCTATIOE PE3D8CTS; BASTES, 
BADIOACTIVE; BESIBS; E*AP0BAT9S COECEETBATE: 
SIODGES; COECEETRATIOES; BAHOBOCHDES: CIERICAL 
ABALTSTS; LABOEATOBI STUDIES 

<336> 
P h i l l i p s , J . i . , aad J. f j roh lb* , n . s . 
E a T i r o t a a a t a l P r o t e c t i o n Agency, O f f i c e o f 
t a d i a t l o a P r o g r e s s , T e c h a o l o g y A s s e s s s e s t 
D i v i s i o n , a s s k l n g t o a , DC. 

Seaaary o f E a d l o a c t l v l t y r e l e a s e d i n g f f l a e a t s 
f roa E e c l a e r Power P l a n t s f r c a 1973 t a r n 1 9 7 s . 
<•> 
E P A - 5 2 9 / 3 - 7 7 - 0 1 2 ; 118 p p . ( 1 9 7 7 , oeceafcer) 

Tk* r a p o r t i a t b * aacoad a a a a a l s a a a a r r o f 
r a d i o a c t i v e r o l a a s a s aad a s s t a s s h i p p e d 
o f f s l t * by n e c l e a r poaer ( l a s t s i a t h * F a i t a d 
S t e t o a . Tba i n f o r e a t l o n c o a t a i a a d in t h e s e 
a s a a a r i a a ia e x t r a c t e d f roa tka I n d i v i d a < 
p l a a t s e o i * a a a a a i or a a a a a l o p e r a t i n g r e p o r t s 
f i l a d by tka o p e r a t i n g a t i l i t y . Tka 
l a f o r a a t i o a In t k l a s o a a a r y r*( • - s f r o a 
a l l p l a n t s o p e r a t i n g o a o r ba fora Deceeber 
3 1 , H i t aad l a c l a d e s d a t a froa 25 o p e r a t i n g 
Bat s s i t s aad 3ft o p e r a t i n g pa? u n i t s . The 
r a p o r t c o n s i s t s p r l s a r i l y o f t a b l e s l i s t i n g 
aanaa l power p r o d e e t l o a , a i r b o r n e r e l e a s e s , 
l i q u i d r e l e a s e s , aad s o l i d a a a t e g e n e r a t i o n . 
The s o l i d a a a t a i n f o r a a t i c n g i v e n i n d o l e s 
t o l a a e , a c t i v i t y , aad t h e naaber of v a s t e 
s h i p a e a t s . (JC) 

Oood s a a a a r r data g a t h e r e d t o g e t h e r i n one 
l o c a t i o n . O a f o r t a n a t e l y the l a f o r a a t l o a i s 
n e i t h e r r s d i o s a c l i d e s p e c i f i c nor w a s t e f o r a 
s p e c i f i c . (M/JC) 

BASTES, EADI0ACTI9E; BASTES, SOLID; WASTES, 
LIQ3ID; » » 5 T t f 010 HE; BEACTOBS, B01LIEC BATEB; 
tIACTOBS, MESJOITXED BATiB; BOBIAtr BASTE 
DISPOSIL; BETIEES 

<327> 
P h i l l i p s , J . B . , J. S r e a l k e , aad 5 .A. G a e l . D . S . 
E n v i r o t a e n t a l P r o t e c t i o n Agency , O f f i c e o f 
s a d l a t i o c P r o g r a a s , T e c k a o l o i y A s s e s s s e a t 
D i v i s i o n , ( e s h l a g t o a , DC. 

Saaaary o f R a d i o a c t i v i t y ? e l e a s e d i n E f t l a e a t s 
froa E a c l e e r Poeer P l a n t s f roa 1)72 t a r e 1 9 7 5 . 
t«1 

E P a - 5 2 0 / 3 - 7 7 - 0 4 6 ; 111 p p . J 1 * 7 7 , Jane) 

T h i s r e p o r t i s t h e f i r s t a a a a a l s a a a a r y of 
r a d i o a c t i v e r e l e a s e s and a a s t e s s h i p p e d 
o f { s i t e by a a c l e a r p o a e r p l a n t s i n t h e U n i t e d 
S t a t a a . The i a f o r a a t i o c c o a t a i a a d i a t h e s e 
s a a a a r i e s i s a x t r a c t a d ( r o a t h e i s d i a i d a a l 
p l a a t s e a i - e a n a a l o p e r a t i a g r e p o r t s f i l a d by 
t h e o p e r a t i a g a t i l i t y . THe i a t o r a a t i o n i a 
t h i s s a a a a r y r e p o r t i s f r o a a l l p l e a t s 
o p a c a t i n g oa o r b e f o r e Dacasber 3 1 , 1?7S and 
i a c l a d a s d a t a froa 23 o p e r a t i a g 8ap s a l t s and 
30 o p e r a t i n g P»> s a l t s . The r e p o r t c o a s i s t s 
p r i a a r i l y o f t a b l e s l i s t i n g a n n u l p o a e r 
p r o d u c t i o n , a l r b o r a e r e l e a s e s , l i q e i d 
r e l e a s e s , sad s o l i d e a s t s g e a e r a t i o n . The 
s o l i d e a s t * i a f o r s a t i o a g l a s s i n c l s d e s 
v o l s a e , a c t i v i t y , sad t h e aaaber o f a a s t e 
s h i p a e n t a . ( J O 

T h i s r e p o r t i s apdated a n a a a l l y dropping t h e 
f i r s t r e p o r t i n g year of t h e p r e v i o e s r e p o r t aad 
a d d i n g t h e a e e d a t a f c o a t h e l a t e s t y e a r . See 
E P a - 5 2 0 / 3 - 7 7 - 0 1 2 . (9BYJC) 

B O M I l ; V1STES, BiDIOkCTITE; BkSTES, SOLID: 
•ISTES, LIOQID; ItSTE (OLOHE; BEICT31S, BOILI1S 
S » T M : lEkCTOBS, PSESSIBIZCD B l T S t ; VkSTE 
DISPOShL; 5ETIE«S 

<338> 
P h i l l i p s , J . « . , aad C.A. G a a l , 0 . 3 . 
E h v i r o n a a n t a l P r o t e c t i o n h g e n c y , i f f i c e 3 f 
B a d i a t i o n P r o g r a a s , B a s h l s g t o a , DC. 

An l a a l y s l s o f Lo*-Leve l S o l i d B a d i o a c t i v e 
f a a t e a froa L l g h t ' l a t e r » « a c t o r s t k r o a g h 1 9 7 5 . 
(2) 

O B P - M D - 7 7 - 2 ; 9» pp. ( 1 9 7 7 , Boresber ) 

» 197S s t s d y by t h e U . S . E n t i r o n a e n t e l 
P r o t e c t i o n I g e a c y (EPtl c o n s i d e r e d o p e r a t i n g 
d a t a froa l i g h t - s a t e r - c o o l e d n u c l e a r power 
p l a n t s t h r o a g h 197a aad r e a a l t e d In p r o j e c t e d 
v o l a a e a of a a s t e c o n s i d e r a b l y g r e a t e r t h a n 
t h e v o l a a e b e i n g asad a t t h e t l a e by t h e 
J t o a i c Energy c o a e i s s i o a ( s o * the B u c l e a r 
B e g s l a t o r y Coaa laa ion) ia e a v l r a a a e n t a l 
i a p a c t a t a t e a e a t s . » c a r r a n t s t u d y by t h e 
• b c l e a r ( e g a l a t o r y C o a a i s a l o n (BBC) r e s a l t e d 
i n e s t l a a t e d r o l a a e a o f s a a t e which a r e i n 
r e l a t i v e a g r e e e e a t a i t h t h e 1975 Epk s t u d y , 
m o t h e r r e c e n t a tady by t h e a t o e l c f n d a s t r l a l 
r o t a s (Air) c o a c l a d e f t h a t t h e f o l u a e o f 
a a a t e froa an LBB w i l l c o n t i a a e t o i n c r e a a e 
o v e r t h e f i r a t t e a y e a r s o f l i f e and t h e n 
l e v e l o f f a t a v a l a e a p p r o i i s a t e l y t w i c e t h a t 
c a l c u l a t e d by the BBC o r t h e E n . In 
c o n s i d e r a t i o n o f t h e a i d * d i s p a r i t y of d a t a 
b a s e s and c o n f l i c t i n g c s a c l a a l o n a , t h i s s t a d y 
u p d a t e s t h e p r e v i o a s EPA a t a d y i a an a t t a a p t 
t o a s b e t a n t i a t e e i t h e r t h e BBC a t a d y or t h e 
A ir * t a d 7 . In a d d i t i o n , t h e a tady a l a o 
p r o v i d e s a break-down o f p r o j e c t e d a n n e a l 
v o l a . e s by t y p e of v a e t a , i . e . , d a i l n e r a l i x e r 
r e s i n s and f i l t e r a l o d g e , e v a p o r a t o r b o t t o e a , 
and c o n t a a l a a t a d t r a s h , and a l a o l d e a t i f i e s 
• b e r e l a t i v e e o a p o s i t i o n v ' t h e v a a t e a by 
a a j o r unci i d e a . The l a t t e r r e s a l t s are 
coapared wi th s i a i l a r r a a i i l t a f roa t h e BBC 
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• 1ST* PlOOVCTtOI 

<))*> coir. 
sta&y u < a r*-c*et stady by Baoas aad Roar* 
foe tka * * * Tack Stat* Eaaray rasaarck a l l 
9*t*lapa*at latkori ty. Tta aaarao* aaaaal 
aolaaa of ****.* froa boi l ia* aatar raactors 
(la's) r » i batsaae 1000 aad 2000 ca a. Tkis 
U la basic aoxaaaaat a l tk tk* I t r stady 
astiaata of 51.000 c« f t / y r |1*« ca a/yr) . 
ana sl iaktly kijkar tkaa crcvioasly astia*tad 
by tka EPI or I K . Tka act ivi ty of ! • • vast* 
is approsiaataly 3000 to 1000 C l / y i . 
Tkar*for«. tka I K astiaata of *100 Ci/yr aay 
b» laa, bat is d * f l * l t * l y altkis aa 
accaptabl* raaoa. Tolas** foe prassarixad 
n t « raactors (P«*sl i n *lp*ct*d to aaoaat 
to 200 ta 109 ca a/yr. Taos* astlaatas aca 
sllaktly l m c tkaa tka I K astiarta at 
IS.$90 ca f t /yr (MO ca a/ycl aad 
significantly loaar tkaa tka I I ? n t l H U of 
•0,000 ca f t /y r (1130 ca s/yr) . Tka act ial ty 
of p i t t o l l * aastas aaaraajts bataaaa 500 aaa 
ISO J carlo* as coaparad t e f a l i e astiaata 
of 1900 cartas, (katk) ( I V | 

• EICTOIS, i isar-am*; IEICTCIS. son?*; m E t ; 
?tacross, H B S J I I I M I I T E I : IISTCS, ioa-iE9»i; 
• ISTE TOL0IIE; USTES, SOLID: TIBOfETfCIL 
STODITJ; tlDIOIOCLIDES 

<519> 
^oehalain, J .H. , Battalia-Pad f ic lortkaast 
Laboratories, Enairoaaaatal Evaluations Sactloc, 
Occupational and Eavlronaantal Safaty 
D«parta«st, Pichland. at . 

Ranford last* Disposal Saaaary 1912. (21 

Bini.-l i i '): to pp. (1V». Decasbar) 

?ha parpos* of tkis raport is to provida a 
sial ic sosaary of vast* qaaatitias disposad 
of at Raaford in 1912. Tablas l ist tke 
following information: d iract dlscfcara* of 
radionuclides to tba Colsabia t laec; 
radioactiv* liquid sasta reacting tk« 
Colaabia l i t e r froa 100-1 aftar disckaro* to 
tha arooad; qaantitias of reaaaat consaa*d is 
100 areas aaa preseaad diaeaacjed to Colaabia 
l i te r in liquid aauta straaas; lias id easte 
disckaraed to tka aroaad; noacadloactiaa 
liqsid easte discharged t r tba arosad at tka 
100 ara<; 200 acaas active llqald disposal 
sitas; cadioecti*! aasta disckaraed to tka 
ataospber*; nonradioactive r u t i disckarajvd 
to tha ataoephere; eni radioactlse solid 
aasta t i t l ed , tneironaental aaasaraaaats 
demonstrated coapliaaca * i t k appllcabla 
eaeiroaeeotal standards (»EC Raaaal, Ckaptar 
012a). i l l aaasaraaaats of radioactivity 
ostslde tka plant boeaderlee aara aack lass 
tktn lot of tka concentration guides, 
ladlatioa dosa astlaatas for popslatioa 
groups is tka plant eeelroas for 1*12 aara 
a l l laas tkaa IV of applicabla standards for 

plaat opatatiaas. 7* f -s l te aaesat vests of 
toa-ra*loacti»a aic and aatar fea l l ty 
paxaaatars ee>re also a* IX ai tk la tk* 
applicakla cr i tar ia aad skoaad ao sieaiflcaet 
aaisaaca of plaat operation*, ( l i l t 

•est* Tolas* 

Sa 2«: Cr 11; S» S«: I * • * ; Ca SB; r* 59; Co «0; 
ST «0; Ik «0; SO 99; l a 10 J; la I N ; Sk 12a; I 
131: la 1)3; Cs 139; cs 13 T; M 1a0 : ta 1*0; lp 
239; I 3; Sr 19; Sr 90; f ; Pa 239 

•ISTE 1151*03*1: laSTCS. LIQBIB: BlBIOMCLIBfS; 
H i : • i m : n r t r i s : iieoi a i ; t u n s ; «to*as 
SiTTI; CII IS; POIIS: TIESCKS; 6ISBS: I U I I S C ; 
P l R o n m : STBOi-nti: m i l r u r x c u s : stra 
PI IT IC l ES; SILTVI OXIDES; l ITtOSIl Ca«P0lias; 
aXDermcs: n r n o B ; I ISTES. S O L » : i isrrs, 
n u s m n c ; WtSTI fOlWE; l l l t l L ; l l l l m o a j 
DOSE; IkJTES. lOlalUIOaCTITt:: n t U STIIIES 

<3«0> 
Xias, G.E.. battalia-Pacific lortkaast 
labocatorias, ticfclaad, I I . 

I Ic iaf usassaaat of Soa* Tackaical aad 
Sadioloaical Kazard factors I f fact in* Clad last* 
Ssaaaanast. f*| 

nal -210a, 3* pp. (1976, Jalyl 

Tkis raport is aa attaart to assass tk* 
ralatiaa iaportaac* of tk* kiaa-laval aid 
clad sasta straaas to taa total raactor 
radioactiva aasta pictar* . la assassin? tka 
siaaificanc* of clad >ast*s. taa faai aodois 
ara osad for aolaa* coapacisoa far a 119(01 
raactor aad a 33 C I S / I T baraap. i . a . . tk* 
lafataaca raal kssaably and tk* Oiabla Caay» 
rafaranca faal aod*l. Cosparisoa of tka 
projactad to ta l volaaa of clad vasta 
fasaratad bataaaa 1919 aad 1999. as projactad 
by tka tao sod*ls, skosad a raaoa of 11.0 ca 
a (a.a ea a. laalysis of tka affact of barn 
ap aad faal aodal oa otbar clad aasta 
ckaractaristics ara prasaatad, (iatk) (JTI 

Tkis rapoct addrassas priaari ly kiak-laaal aad 
clad aastas. Ipplicabla to skallo* laad barlal 
ia tkat soaa f a c i . i t l a s , • - « . , laclaar Pa*l 
Saraicas. )">••: 'isposad of clad sastas by 
skallo* l'-nd barial . (31/JTi 

arEHICAL CORPOSITIOI; I I I C I L O T S : S T I I I L I S I 
STtlLS; I I Z I I 0 l l l tTSIS; CUBDIIS; I ISTIS, 
HI5I-IE1EL; I ISTt TOUISE; C09HCTIO*; 
»iTiinc»Tl3i; iisTt a i i i tn t r r : iticT^ts; 
IEVIEIS 
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BISM tlStTMBT 

<3*l> 

<3B1> 
l l t r e c k t . B . L . 
t a o x e i l l * , TB. 

T*BS**>S** V*ll*y l a t k o r i t f . 

Ippl icat ioa of Boles* ••dactkoa t * * Boil ing 
water teactor Bedeeste Jys te s . ( 2 | 

C0BP-T»«5ii : h u t w i t of l o e - l e e e l B a d l s u t i e * 
• u l t , « . » . Carter. 1 .1 . sogk ies i . Ml B. Baka 
( U s . I . Proceed lags of a Syapostaa, I t l e a t a , 
s i . Bay 23-2'', I f f . h n u a t r a s s , sea Tort. 
• 1 . C»- S . (pp. 2»5-30«». 1 2 » pp. |H"» | 

Tea TaaaaSSe* t a l l e y la tkcc l ty (T»l| i s 
coaaldariaa tk* ias ta l la tkoa or t o l a s * 
redaction f a c i l i t i e s ia tfcree t e o - e s l t 
b o l l i s * eater reactor pawsr p l a i t s {two at 
l a r t s a i l l a aad ea* at rkipps Bead, TBI i t i s 
bslldiaaj or plaaaia* t o bai l* . Tkes* 
f a c i l i t i e s n d l replace praseatly 4*si«s*d 
eqaipeeat for pacxagiag east* l a adaixtsr* 
• i t k ceaeat . Tk* ee laee redact ioa f a c i l i t i e s 
aoeld peaces* •aapacstar coacaatratas. ioa 
axckaae* r * s i * s . f i l t e r s l s d s e s , I I 4 possibly 
coebast lkle t rash . Tarloas systaaa are D*lag 
ce*sid*r*4 far t k i s appl icat ion , laclediaa 
f l a l * bed c a I d a a r s sad iac iasra tors . 
estradar-evaporators, aad t k i a - f i l a 
evaporators. T*o aaa sys taas , ia akick 
dryl lg or coabastloa i s carr 1*4 oat i a a kot 
l iqe ld s e d i s s (sack as aoltaa s a l t ) , a lso are 
p o s s i b i l i t i e s . Eaaipswat tkat does ao aora 
taaa iaciaarata coabast lbla txask l o s s not 
appear t o ia cost e f f e c t i v e tar tk* r?l 
systas at today's c o s t s , altkoegk i t say 
bocoao s o ia tka fatara. Cost s a t i s ? * of tka 
aaa xystas aro coeservat iae ly e s t iaa ted to be 
(SaO.MO par y«er for sack plaat ia i«TT 
d o l l a r s , represeatlag a coaparisoa of tka 
peesast syst*«j s i tk a t k i a - f i l a 
evaporetor-aepkal* a l l process I tka sos t 
expeastv* of those considered). Tkosa 
sae laes aoeld i across* i f , as ar pact ad, aast* 
traasportat ioa aad disposal c o s t s iacreasa 
dras t i ca l l y ia tk* fatar* . (aatkl (IIB) 

fount BIVVCTTOB; COSTS: egoii>»err; »t»croi$. 
BOILIBS iiTtt: incro i s ; tfifotiroi coactmtre; 
t e n s ; siaasrs; CUCIBITIOB; t c t i e u n o i ; 
tiiroiiiTtoa; COST IBBS-PTT IIILTSIS; BISTI 
•iHctacvT: l u r e TietTacaT; aisres, 
• IDIOICTITZ: BISTBS, LIQBID; S1STBS, SOLID; 
Fitto naoTts 

<3B2> 
l l l a a , ». p . , aad 1 .1 . Irroeeeltk, 
t a t t a l l a - p a c l f l c lortkMat Laboratorlea, 
t lcklaed, « 1 . 

flectropollekiaa; as a Decont s o l u t i o n Teekalge*. 
C»l 

BB«l-22«5: aacloar la s t* aaaaaesaat Oaarterly 
Brogress tepoct . Oetobac Tbrosak Deceabar IBIS, 
l . a . r i a t t (Coap.l, (pp. 12.1 - 12 .4 ) , «0 
s p . f l t n , kpril) 

Tk* ob)*ct lv* of tk* discassad progrea i s tk* 
developaest of a large s e a l * e lec troplat laa 
dacoataaiaatioa teckalge* for radioactive 
aotal s s r faces. Dariag t k i s l a l t l a i 
reportiag period s a b s t a a t i s l progress »•« 
• td* i s • s u b l i s k t a a a dasoastrat loi 
decoateeleat le* sr***a ia tfc* la a ford 231-1 
t a l U i a f . 1 f S M ' l i t a r • lac trapo l i sk la f Uak 
aa< tka aasocittad r l» s* tasks aad 
aaat l la t iaa Sfstaa »*ta l a s t a l l a d , t sd kot 
tas t iao of tk* f a c l l l t p ass l a l t i a t sd *sia« 
lo*- l*T«l kats/asaaa-coataaiaatod aatar la l . 
Tk* f i r s t l t*as dacoataalaatad *ar* a 
trava i l** s i r * f las aoaitor 13 a l /kr t o 

tacksroaad ia 15 a i a . i aad tka ia tar ior of a 
aast* saaplia*. tab* (2 aS/kr to b a c t f r o u t i a 
20 a i a . l . 1 c r i t i c a l i t p safatp a a a l a s i s of 
tk* 4*aoastratioa l a c i l l t f aad of tk* 
proposed dacoataaiaatioa procaliros sas 
ce*pl*tad. PraparaUoa of tk* c r i t i c a l i t f 
safety s p e c i f i c a t l o a for oaeratioa a i tk 
plr*nai*s-ceataaiaat*4 aatar ia l i s ia 
proerass. Sarfac* coat aa iaa t loa - la ia l 
s tadias sko* tkat ***a for tke r e s t r l c t i * * 
i s i t i a l s a f e t y l i s i t s i t skoald be possible 
t o decoataaiast* i o n taaa 0.2 so. s of 
platoaiaa-coataalaatcd sarfaca «r*a per l i t e r 
of e l e c t r o l y t e , (art 

Xaforastioa pert iaeat to aetal sarf ica 
decoataalsat ioa i a prese t ted . p s / l T ) 

BCCOITkKIUTlOl; 1R1LS: S S i n c E C0»T13HITI0»; 
sirtTT: aisTE n e i n E a ? : C O » T I « I » » T I 3 I ; 

PLBIOajDB; SOBPlCE PlOfCTTIIS: PECOaSISSIOIIfS; 
ELECTaoPOLISIItC; USOB1T0BT STI9IES 

<3*3> 
labsraoa, C.B. , aad 0 -S . tkadas, a i i l l i p s 
Patrolaaa Coapaay, I t o a i c Eaaray t i u i i w , tlako 
P a l l s , ID. 

Treat seat of Iatersediat*- aad Lo«-Ler»l 
ladioact iae l a s t * * at tk* aatioasl l eactor 
Tasting s ta t ion ( irrsi . (3 | 

CO»r-651202; Pract ices i s tke Treataeat of U » -
aad Interaadiate-Leiel lad ioact ire s a s t e s . 
*roc**dlaas of a Syaposiaa, ( i e saa . I s s t r i a , 
Deceaber t -10 , 1°«5. la teraat ioaal I t o a i c 
Eaeray laeacy, »i«nn«, l a s t r i a , (pp. a i 9 - * 1 7 | , 
*a« pp. (196«) 

Liqaid i a t e r a e d i a t e - and lo>-l*«*l aast* 
treated s t tk* BITS coaalata of tkree types: 
(1) ckee lca l ablat io** oaaaratad by 
laborator ies , fa*l procaasiaa operat ioes , and 
decontaalaatioa procedaras; (2) soatsaiBatad 
eater fro* fael s tore?* basias aad reactor 
coolaat loops; aad (3) saste oraaaic so lraat s 
aaaerated by tke f a e l reprocessisa plant. 
Bastes are coacamtrated by afaporatioa or ion 
jickano* into aaall »ola**s sklck are tken 
baried or calcised a s ki^k-laael vaata ia tka 
Baste Calcining r a c i l i t y (f Cf 1. 1 
decoataslaatioa factor of 10 (t*«l i * ackiaaad 
by tk* coatiaaoas waste evaporator at tka 
Idako Ckaalcal Ptocasslaq Plaat (ICPP) ; 
approxisately 1.S B i l l i e s gallons of so lat ion 
aastes ara trestad asaaa l ly . taaporator 
coBdeasatas are treated aitk aster before 
re lease to tk* aater table ; tke c r i t e r i a for 
r*l*as* of St «0 i s 3 t 10(1-6) a C i / s l . 
ipproziaately 1 B i l l i on oa l loas aaaaally of 
l oa - l eee l e f f laeat froa tke fa*l storage 
basin at ICBB ara passed tkroagk 
c l i s o p t i l o l i t * ioa-asckaaaa beds, radsclng 
tke Sr eoaceatrrat los froa aa aaeraae of 1 t 
10(t-a) to 2 . ( X 10(Z>() aCi / s l bafor* 
disckaroe. Tk* a s s i s e s coscestrat ioa of 
radioisotopes released i s 0.22 el of beta 
• s i t t e r * par Bi l l ioa a a l l o a s , of akick aboat 
*0( i s t r i t l s a . Tk* pt i sa ty coolaat aystaas 
oa so** of tk* eat*r-cool*d reactors a s e 
loa-axektnga raalaa la a by-"aaa 
daainvral lxer; botk ss loa aad cation bads are 
esad, kaadliag f l o s s of approxlaately 3M 
1/s la . S s a l l cosceatrat ions of t* ara 
reaoved fro* easts org*ale s o l f s a t s by staas 
d l s t l l l a t i o a ; decoataBiaatioa factors o f 
10(t>») aad 10(t«2) are obtalaad for *a aad 
f i s s i o n prodscts, r*sp*ct i*aly . Bsxiaaa 
aaoant of *a peri It tad i s tk* east* sol rent 



» » S T » TIE*TSEST 

1 H 

O B ! > COST. 
La 1 .* a « / 1 . Taa d irec t aparatlosal coat of 
•aaporatlaa klaa-aalt aastas ta t t t ^ e s a , 
rastn ioa-aackaas* fO.Oa/cas, aad 
c l l a o p t l l o l l t a isa-aaccaaa* I0 .2»/c«a . 
Oraaalc l H a l d sasta cas ta STO/csa fee 
tcr«ta»Bt. Solid aaataa sack aa c l o t k i s o Bad 
•qalpaaat ara claaasd altkoat apaclal 
pracadaras at tkrosa aaay. |Ut*) 

Total loa Coacaatratioa; tasta *ot«aa 

st 9 0 ; » » : s 1 

• »STE nSaTIEIT; lEfTEtS: I1STE3, LIOOID; 
ItSTZS. SOLID: SaSTES. i C - L E t t l ; SsSTES. 
irrEM»i>iiTr-LE»EL: a i m s , stCs-LETEL: sisTES, 
0i«»»IC; BSirtL: CiLCIMTIOB; L-SOSICS: 
ttirottrots: 101 FICUBCE; tucruts; IESIIS; 
SILTS; STtOtTIM; •IDT'Ja'IM; TUTIOl: 
CtCOITMItlTTOI MlT0tS; VaSTE TOLSIE: 
CLiaOfTttOtITt: tLttTS 

<3»a> 
Ealakon, » . 0 - , T.T. fa l i ckaato , I . I . Sazator, 
t . f . S ibsrat , and r . t . Paaxas, Stat* Coaalasloa 
0* tka Ss» of I toa l c »Ber«y of tka TO1, Hoacoa, 
D3SI. 

Lataat kasaarck and tdtaacas la tka Traataaat of 
Loa- aad lataraadlata-Laaal aadioactiaa aastas 
ia Salaaria, "snaary, tka ijss» n i 
Ctrckosloaakla. ()) 

0»«X-tr-aai7; co«r-«"i.202-. t tac t l caa ia tka 
Traataaat of Loa- aad ratataadiata-Laaal 
tadioaetia* l a s t * , Ptocaedlaos of a Syaposlaa, 
fiaaaa, Oacaabat 6-10, 19*5. International 
Itoaic gaatay taaney, Tiaaaa aad Earopaaa 
•aclaat Soaray toaacy, (29 pp.) (COir-aS1202, 
0»»L-tr-a»17|. (19«t) 

Coaaalation, ioa eiebaaoa, aaapotatiOB, 
• l a c t r o d i a l y a i s , foaa a i t r a c t i o a , and 
fraatlaa vara coaaidarad aa aatkoda fot 
parltylaq aatac of cadloactlaa aaataa. Tka 
coaaalatioa aataod aaa aaocasafal ia coloring 
70-«0t of tka radioactive iaotopaa by aaa of 
t a c t i c kydroxida at p« t-tO. Tka 'sediaeat* 
kad a cosblaed radioact iv i ty of 10(E*«| to 
10(E»3) c a r l a s / 1 . ladiolaotopea of aatala 
aitk a valaaca axeatat tkaa 2 daccaaaad ia 
contaat bataaaa 50 to 1000 t iaaa datiao 
co iga lat loa dapeadlao oa tka iaotop* aad 
ckaalcal cospos i t loa . Dot* roan t a (aodiaa 
bauastapkospkata, a t e I decreased tka 
pat l f i ca t ioa factors of z l r c o s l e s aad 
ratkaalva aklla ao af fact aaa noted oa 
atcontioa and caaioa. Tka loa eichanga 
aatkod for parifylno lo» - l e»e l l lqald aastas 
aaa foaad e f f e c t i v e aa a t so - s l eoe aatkod or 
ia coa)aactloa altk coaaelat lea . ratthat 
rasaacck aaa aadervay pert ics lar ly oa aataral 
aotbaota sack as ta f f aad paalca rkyo l i t e . 
Evaporation, vk i le s t i l l esper iaeata l , kad a 
parl f ieat loa coaf f ic iaat of 10 (!••) to 
10(*»»). t l e c t r o d l a l y s l s a lso skoaad proalsa 
bacaass taata aas BO pariodic rsaeaeratioa of 
tka ion exekaaqera. Lie,«U aastas aitk an 
iatarsadiata level of radioact iv i ty (1 
eacla/1) vara reeoved fro* solat loaa aftar 
a l k a l i precipitat ioa by aiaatal sorboats sack 
as aaaaaaeae otaa. Coasldaratioa aas a l so 
alven to v i t r i f i c a t i o n aad caaaat - f l ia t ioa of 
St V>, Ca 131, aad inclnatatioa of St 90 aad 
ta tot. r>»r| 

Diatt lbatioa Coaffleiaat; ioa Iickanaa Capacltr 

M I M R t O l i kSRIS; MStLTS; KITOVITt; lOIt l t ; 
c u n t s ; c i H i c i i nontTi f s ; cotirtiits; i t s n s ; 

«Liss : m t T i n s r a : to* nctafst: u i s i i n n 
STi9ir5; LZICIIIC: a* r u n si: u n n a 
MUISSrtlE COSCtSTHTIOt: tttkLS; OtES; pi; 
TO El teaaoCCSSIVC; IESIVS: IBTOtlTIS: SILT 
WMSI7S; SEP»I»TIO» PIOCESSES: SOLI»iriCkTI0«; 
satrat c o m c i a s : T«m; tni tcsLirt ; v o i tu 
1EDCCTI0I; I1STE ST0I1CE; S15TE TttaTJER: 
•kTTES, 61SCOVS: •1STES, IISI-LTTIL; SkSTtS, 
IS90STBI1L: USTES, tITtMBIktt-LITCL; IkSTES, 
LiaOID; ItSTES, LOS-LETEL: faSTtS. I»DIOICTI»E: 
ttSTCS, SGLIO; EUCHODItlTSIS: ESC1»S«UTI0I 

<jai> 
Sorbose, S . I . , Soatk kfrlcaa ktoaic Eaarjj 
board, ( a t i o a a l lac laar laaaarck caatra, 
• a l i a s a U , tapabl ic of Soatk kfcica. 

laaiav of tm* Saaalopaaata ia tka r ia ld of Loa 
aad Iatataadlata ladioact iaa laata Disposal ia 
tka lapabl ic of Soatk t f r t c a . («| 

COIT-t51202; IkEk-Sa-T1/«31; Pract ices ia tka 
Traatsaat of Loa- aad Iataraadlata-Laaal 
sadiosctiwa l a s t a s , Procaadiafs of a Sjapoaiaa. 
Tiaaaa, l a s t r i a , Bacaabar a-10, IMS. 
Istaraat ioaal a toa ie Eaarqr koaacf, f iaaaa, 
kaatria, (pp. «11-«1«) , 9a8 pp. (CO>r-6S1202, 
MEl-S8-i1/a3B). (19a«| 

i l l radioactiaa aararia l asad la Soatk a t t i c a 
i s aadar tka atatatorr coatrol of tka ktoaic 
Ea«C9T Board, aad alaca " 5 7 a to ta l of 101* 
Ci kaae baaa iaportad ia to tka coanttT. Tka 
disposal of radioactiva aasta prodacad br tka 
asa of tk ia s a t a r i a l aas aot prasaatad a 
problaa s i a c s tka a c t i w l t j laaa ls iaaoltad 
ar< vary l oa . l o aatioaal raaalatioas 
coaatiaa tk* diapoaal of radioactiaa aaata 
froa isotopo aaara kaaa baaa proaol;atad bat , 
ia alaa of the rapid arpias ios aad asa of 
tadioact iva a a t a c i a l , a Satioaal Coaaittaa of 
Costcol oaat ladloact laa las ta Diaposal kaa 
ba«a appoiatad to a a s i a t aad advisa tka Board 
aitk rafard t o tka aaasac aad coadi t ioss 
aadat akick radloactiao aasta akoald ba 
dlsposad of . Taa araaiaa iadastrr , akila 
prodaciag HHtf tkoasaad toaa of araaiaa 
o i ida over tba paat tkirtaaa faars , kaa aot 
prasaatad a sarloaa aaata saaasaaaat ptoblaa. 
Tka oal* aajor daaalopsaat ia radioacti ta 
aasta d isposal kaa takas placa at Paliadaba, 
tka l a t i o a a l Daclaat tasaarck Caatta. Rata 
l iqo ld aaatas ata aaotaaatad at aoatca aad 
draiaad to a caatral aasta-ttaataaat 
f i c l l i t r . lo taraadiata- laaal aasta <,t Los 
aolaaa <«5 ca a/aoatkl aad ki;l. s a l i a i t r i s 
trastad by a batck ckaalcal blaadiaa or 
p r a c i p i t a t i o s ptocass folloaad by avapotatioa 
aad alxad-bad loa aickaasa. Loa-lafal aaata 
(5-10 ca a / d | , coataalaatad 1B arcass of 
10(E-5) p c l / a l , l a traatad by as ldaat lcal 
bat aapacita procoss. It i a aipactad tfcat 
dacoataslaat ios factors of tka ordar of 
10(1>») • 10(1*6) s i l l ba ackisaad by tkia 
coablnatloB of t t a a t a a o U . Coacaatratas froa 
tka atraporators ara col lactad ia a cantral 
daap taak fros afcata tkay ara traaafattad to 
a batcb a o l l d i f l c a t i o a f a c i l i t y , a t i l i t l B a a 
pta-al iad bland of csaaat aad a i fo l i a tad 
a s r a i c a l l t a . Tka s o l i d l f i s d coaeaatrata a i l l 
ba storad on-alto la a atcactara dasiaaad to 
praaaat panatratloa by aadsraroaad aatar. 
Tka aolaaa of loa- laaal so l id aaata ia 
radacad la a fa l ly eoataiasd poasaatic ballna 
prasa bafota pataanant barial oa s i t s . (katk> 

S i tas sosa dascriptioa of aol ld l f lac ad prodact 
of aasta traatsaat . Otkat'laa aot dit ly 
appllcabla to l o s - l aaa l aaata, (Oi/SIi 
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<5e5> ITHT. 
TJMT1WT: 501lDl»IC»Tn»: CCTFaCTIOa; 
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iatboer, » - l . . end D.J. t y r e , s o u l Ifricea 
htomic Faetgy 9-oard, national seclear Research 
centre, Feliadaba, tepabl ic cf Soerh i f r i c a . 

Ibe Treetseat of 9«4i04ctir# Baste at ?b» SoitJ: 
Ifricaa fa t ioaa i feclear °eseerch Centre, 
Pelmdtbe. (*) 

C0»»-«51202: 11F1-SH-71/11; Practices la tke 
Treatnent •>' Lo»- awl Tnternediate-level 
Padioactiee Bastes, Proceedings af a symposia*, 
t i e a i a . kes tr la . Oeceaber ( - t S , H 6 5 . 
tcternat ioaal I t o a i c Energy kgency, r i c a t t , 
i s s t r i a , (pp. f27-»a«i, in pp. (ra»p-«5i23;-. 
t iS»-S^-Tl / l l l .O'Cnt 

This paper o a t l l a e s the plans ted tfc* design 
of l o e - and intermediate-]*v«l radioactive 
vsste f a c i l i t i e s no* sader cacatract ioa. fct 
Pelimdaba, research ard developaent covering 
tba aid* f ie ld of nailaac energy and a l l i e d 
sc iences i s centered OR an OF?-typ* reactor 
( l lght -eater -coo led and soderated) design*! 
for a l t i a a t * operation at 20 R». Tfce to ta l 
staff eeployed at prasaat naebers aboat *70 
and i s expected to reach 700 v i th ie three or 
foar year*. Llgmid vastes froe peliadab* are 
discharged into a s s a l l river-da* coaplex 
with a blob aatar a t i l i z e t i o n factor. hs « 
r e s a l t , very r e s t r i c t i v e vaste discharge 
l i s i t s aast b* sat . Th* Bailees a l locable 
concentration for anidentified contaalnation 
i s tba aixed sas te before discharge i s » r 
IOCS-*.) aCi /s l . > high d*gr«e of 
l i ga ld -oa t t* segregation is achieved at 
sosrea froa akara i t is drained t o a c«r.tral 
s s s te - treataent f a c i l i t y . Interned l a t e - l e v e l 
aaste of lo« volase (aS ca »/eoath| and high 
s a l i n i t y i s treated by a batch cbanical 
blendiag or practpitation proems* follosad by 
eveporetlon aad mized-bed ion exchange. 
Loe- level aast* (5-10 ca e /d ) , contaminated 
in mtr.^ss of 10 CE-51 aCi /a l , i s traatad by an 
ident i ca l bat saparata process. I t i s 
expected tkat decoataalnation factors of tba 
ordat of 10(I»») to 10 (*.•«! will be achieved 
by t b i s eoablnation of treataents . 
Concentrates fros tba evaporators are 
c o l l e c t e d in a central dasp tank froa vher* 
tb«y m transfarrad to a batch 
s o l i d i f i c a t i o n f a c i l i t y , e t l i i z i n g a 
pre-eized bland of cesant and a i fo l ia tad 
veralemlit*. Tba s o l i d i f i e d concentrate v i l l 
be persasantly Mrled o n - s i t e in a s t tac ter* 
designed to present penetcation by 
ondergroaad as ter . The Tolas* of l o» - l« ia l 
so l id easts I s redscad in a fo l ly contained 
pneaaatle baling press before parsjaaart 
bsr ia l on s i t e . (tath) 

Describes l iquid »aste treatsant for pntpose of 
release i n t o local r irer . Sol id disposal a laes 
container descript ion, otkeralse not dlcect ly 
applicable to l o a - l e r e l s s s t e . (DR/S>) 

I»STtS, IJDIOlCTItf; t>ST( TIZkTItMT; "JSTtS, 
IIOOIO; PltTHTICi; Wl?0l»TW»; 101 IICHUCl; 
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FUSTS, e»JTt T«E»T«MT; TOlMt »t00CTI0» 

<3»T> 
iozi. S .B . , J . i . >oty. J . » . l o t ' i s t . J r . , and 
9 .y . La*by» Boesd iAboratoty. Viasisbsrg, oq. 

fo lase ?cde=ttos of -o»-L*«al Cosbsst ible , 
Tracssrat ic s«sta at ffoand F a c i l i t y . (1| 

lL!-2*aS(OP). (19T«i 

Lo»-I»ael coebastible aaste (<1d) uzi per q 
cf vaste) generated daria<| platosiea 219 
procassin; is co l l ec ted aad stored in 
c .5-?al!oa |2S0- l i t«c) dr ie s . The 
cospos i t ion . of t b i s eaate i s approataately 
1Z at I paper, «6S p l a s t i c , l i t rubber and 
c l o t h , and 41 ae ta l . Treatsent of t b i s eas te 
i s i n i t i a t e d by barnino i s tka eosnd Cyclone 
Incinerator, ahicb c o n s i s t s of a beraiao, 
cbaaber, delate tatk, aenteri scrabber, aad 
fcloeer. 3tt=in9 tba teo years of operating 
t t e Cyclone Incinerator, experiseats kaee 
teen perforsed on par t i c l e d i s t r ibs t ion 
throejKcat the sys tes asiao. varioas a i s t a r e s 
of feed material, ^easaresents aere takea at 
tba incinerator o a t l e t , after tbe spray tank, 
and after tbe aentari scrsbbar. ba aaerade 
*9issioa of 0.23 9 of p a r t i c l e s per ko of 
feed at the ventari o s t l e t aas le tere ined . 
Tbe d i s tr ibat ian of chlorine froa tbe 
conbist ion of polyainyl chlor ide aas s tadied . 
Analyses af tbe off-gas aad scrsbber 
so la t ion shoe that approximately 75 «tf of 
the chlorine eas captored by tbe scrabber 
so l s t i on aad appcoxisately 17 »tt reaained in 
the of f -gas after tke ventari scrsbber. 
ffeesereseats of tka asoest wot present ia thr 
off -gas eere also Bade daring tba chloride 
s tudies , in average of approxisately 200 pps 
•Ox was prodaced luring each iacineration 
ran. I s sob i l i za t ion of the incinerator ash 
i s beicg stadied vith regard to loag-tera 
behavior of tbe product. Tbe i saobt l i zat ion 
s a t r i z ahich looks aost proeisLag i s asb 
sized »ith portlaad 11 ceaent i s a 65/35 « t t 
asb-to-ceaant r a t i o . This matrix exhib i t s 
good aecbanical properties aai le saintainlng 
a matlsas T O I I M cedsct ian. (kath) 
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Hoaed 

The Treat lent of Loa-!.<!7el aast* at aoaal 
Laboratory. (1) 

Proceedings of the Fifteenth 30f t i r Cletnlna 
Conference, Boston, «», kagnst 7-10, 147s, 11 pp. 

Tbe program a t Roand labormtoy to bsndl* 
l o « - l e r e l radioactive aaate has tvo ss lor 
o b l e c t i v e s : 1) t o design a volume redaction 
s y s t e s for lov - l eve l cosbnst lb le aast*, both 
s o l i d ana Hqoid, and 21 t o develop 
separation aetkoda for raaoving radloaaclidea 
from l i q s i d v a s t s , both loa- laval and 
intermediate - leve l . Tba Cyclone Incinermtoi 
has bean danonntratad on eastern eomtaiaing 
<100 SCI Pn 238/grai of aaste vl'.h vol as* 
redtictiona i s excess of its I. tlekoagk batch 
operations (in s i t a l have been tke sajor soda 
o t burning, a comtitaoui feed mode for both 
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<ia«> OIT-
l iga ld •«" » U t l « c ' . t « m l « i has teen 
developed, of f -gas analyais kas skoea tke 
acceptab i l i ty of *he e t f t s t s t s foe both aedea 
of operat los . Ik* l i t raf t i t r a t i o n Pi lot 
Haat kas procassed coat* alaa tad H i t * 
s t c » i i s fees both f loor drains aad a laaadry. 
ackievtag de-ceataaiaatie* fac tors of 19(E»)t 
• t l U y la ldiag * prodact containing <0.1 
d i s / * l a / * l . 3a d a g ceatlaaoaa operation of 
the p i lo t sys taa . wolaae redoctioaa of 200:1 
•or* obtained, (aatk) fllP) 

• »STE TPIiTICTT; USTSS. lOS-tEUI.: liSTES, 
SOLID; IkSTES. LIQIta: HSTT.S. 
irtanioitTi'iziti.: SEPiiaTica n o c c s s e s ; 
H C I I E P I T I O I ; T O U J I s E w c r i c s ; riLTiattoi-. 
COSTS: U S t S ; PLOTOITlia 231; PLOnilTO 23«: 
1IIII11 231; PIELO STUDIES 

<3a*> 
Boskot*. p . t . , a d CO. gasp*. Eastral las htoaic 
Energy Coaaisalon lasearck Ea*ablisha*at, lacas 
ftelgkts. «*• Soatk l a l * x . l a i t r a l l a . 

low-Leval sladge Concentration by solar 
tvaporatloa. | 3 | 

CO»»-*S1202: IkEa-SI-'M/S; Practical la tk* 
T l M t i n t of Low- aad Internadiatn-leval 
aedioactive Bastes , arocaadiags of a Syaposiaa, 
Tieaaa, I s s t r i a , 9ee*eb*r « - K . l i s 5 . 
Iat*rnational I t o a l c Enatgy ageoey, fteana, 
l a s t r i a . (pp. a i«-»«Ti , »*" pp. ( : o » p - « U 3 2 , 
raEI-$a-T1/«l . ( ie««| 

Solar-evaporation «as devalopad a* a sethod 
to traat low-lav* I sladg* at Lacas vaigkts ia 
t a i t r a l i * . To* lo*- l*v*l * f f la*nt g*n*rat*d 
hy rasearch don* on a b«ryll la-aod*rated. 
high-t*ap*ratar«, gas-cool*d r*aetor syst** 
•a s asad la davaloplng tha aethod. one* tn* 
a f f l t a a t vas col lected into delay taakx. it 
w*« paaped i a t o a traataent plant for 
*e«v*nging/f loccalat ion asiag sodiaa 
carboaat* to kaap th* pH t*twe«a 5.0 and 5 .5 . 
Tk* procaaa i s capable of producing 5*. ca 
a/yr. Levals of contaaiaation in tk* s l a i g * 
ara 10IE-5) t o 10(E-1) a c i / a l gross alpha, 
10(»-!) to 10 IS-1) aCi/a gross b*ta, and 5 to 
10 ppa beryl l iaa . Solar evaporation was 
tkoagkt faasibla becaos* tke anaaal r a i n f a l l 
averages 122 ea , ami tti* tan skiaaa for *.•> 
H/d«y. 'or tka i n i t i a l experlaeat > drying 
had with i l c i thick graaal and said f i l t a r 
and drain vera used with a transparant covar. 
I l t l a a t a l y tka> transparent covars vara 
abandoned. Tka evaporation ratas afaragad 
3. 2^5 l i t a c a / s q a whick ccapares favorably 
with tka aansal evaporation rata of 2.949 
l i t a r a / s g a/day. » largar exper lae i ta l 
design with *.2t 0 f tka anneal avaporatioo 
rata was triad naxt. Tka largar aaaporation 
pan was daalgnad t o atapocat* IS,000 ga l of 
aladga. Tfca owaporation rat« of 4,00O gal of 
sladga aaa ) . * 3 l i t a r s / s q a/day wltk an 
aworaga of 2 .65 l i tara /ag a/day. Otarall 
volaaa radactlon was S . 3 r and no s igni f icant 
airborne cent aaitat ion or radial ioa f lo lda 
vara datactad. Capital c o s t s war* I n i t i a l l y 
»i S2S» and owar a 2S jr Ufa apan of tha 
agalpaant tk* coat par galloa ia 1.5 coat . 
Tk* aiparlanca at (.seas "wighta glwaa a 
faworablo tadieatloa as to tka l i a b i l i t y of 
tka aatkod. ffDf) 

pi; Evaporation la to ; naan Pn< Ipitat lon; laat* 
Tolosa 
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<K0> 
aoBKSvia-Svaadsaa. « . , I . ta l lbarg , t. t i t t o l a . 
and «. rollback. l o s t i t a t t foe ltoa»aar<ri. 
I j a l l a r , lorway; Tackaical tasaarck e t i t a r of 
riElaad. r ia l and; IB t toaaaargi . Stadswlk, 
S w « 4 « £ . 

StaaLas on tka lacocporatioa of Spaat Eos 
EickaEoe Pasins fros laclaar Poasr Plaacs ia to 
Sitwaan and Caaant. (31 

a>sr-7to3io: sTi/»ire/a33; UE»-ss-2iy/r«; 
saaaaaaamt of tadioactiva aastas froa tha 
laclaar Paal Cycle, Procaadisss of aa HE* 
Syaposiaa, riaaaa, t a s t r l a , larck 22-2*. 1V74. 
Vol. 2. (pp. I55-17»| »2a pp. ( I l » - H - 2 0 T / 7 « . 
COaw-->*0310, s n / P 0 o / a 3 » | . (1»7«» 

Tkis papar prssasts tk* rawaits of s tadias on 
tka *f facts of s iaa latad and actaal spaat 
ioe-asckaaga caslms on tko gaal i ty of bitasan 
and eaaaat la to wkick tkaT ar* lacorporatad. 
Blown and d U t i l l a d bitasoa and tkta* kinds 
of ?ortlaad caaaat war a t o s t a d . Prod acts 
war* ckaractarixal by propartlas r* lav a at to 
safa aasta aaaageaast, atoraga. traasport. 
and disposal . Tka bitavas a ipariaaats st3w*d 
tkat aO-aOl dry rasia can b* iacorporatw! 
witkoat karaiag prodact g a a l i t y . l igkar 
r a s l s costants cans* sva l l i ag La wat*r. 
Prodactx c i k i b i t a kigk loack ras is taaca; 
laack coaf f ie l a s t s for Co war* 
10(E-13)-10fE-10> sg ca/d and 
13(1-101-10(1-") sg ca/d for Ca. a l s o , 
f o r a - s t a b i l l t y of tka t i t a aaa wax graatly 
iaprov*/d by addition of ras iax . s i s t i l l a t 
bitaaan g a a l i t l a s appaai to be soa*wkat 
t a t t e r soitad for incorporation of 
ioa-*ickanga resin* tkaa blows bitaaea. 
lacorporatioa of pare ras ias i a to casent 
tended to rasalt in prodacts tkat decosposad 
in water. Prodact gea l i ty vas strongly 
affected by pkysico-ckasteal var iab les , such 
a s resia ckaractarisaic*. aatar/caaent 
r a t i o s , caawat typas . aad addit ivas . najoc 
problaas witb casant Incorporation war* tk* 
waigkt and volaaa iscraaae iavolved aad tk* 
klgk Cs-laackabil i ty (10(»-5 | - 10(E-2l sg 
c a / d ) . s t a b i l i z i n g aad Cs-ratainicg 
addit ives sack as s l l i i aad v a r a i c a l i t * aar* 
asad to iaprov* laack rasiataac*. kaotkar 
disadvantaja of t h i s profiact at prasent i s 
tkat tka water contant of rexias l i a i t s 
incorporation to »0-50 vtt (12-21* dry ) . 
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Coatrol led-t ir t a c l s o t a t l o * of 
Traisaranlc-Conttiinatad Solid laata . (1) 
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C0»P-T*»«27: »roco*4ia«* of ta* ro*rta*atk (911 
l i t CUaaiaa Coafaraac*. S n »aU*T. IS. I q u t 
2-«. »T»*. (pp. 36'W| fC0tT-T€0«22|. <1*T7. 
f r t n t c n 

I c o a t r o l l * s - a i r lacia*r*tor aaa •* 
assnciat**) kiafc-vsaraj H « o u o f f - fa s 
c laaai*^ srataa ara> baiaa i u c a l l a c at tk* 
l a * l l a s o a Scioat l f I c laboratory (LIS1| 
Traaaaraalc *a*t» Tr**t»**t k n l o p v n 
Pact l i t * fTSPt foe o/ralaatio*. aa a lo*-l***l 
traasaraaic-coataalMtaa CIV) s o l i d aaata 
*olaaa raoact io* acacaaa. Projraa object i»** 
«ra: 1) *s**a*>lr *»* oporatioa of a 
Brodactioa s e a l * f»S ta/br) osaratio* of 
"oft-tk*-«k*lf" e m p a m d r*rr****t*tir* of 
carcaat ie«i***-*tioa aad pe l la t ioa coctcol 
tackaoloov; 2) f n c a n daatlopaaat asd 
aodlf icat ioa t o a***, radieact ir* U i l t k .ad 
safety n u l a c l i , aad 3) **alaatio* of t a t 
process to l * f i a * tfc*> advsataoa* a*d 
I i a i t a t i g a a af coavaatioaal t*ckaoloay. ~k» 
raaalta at tk* srosrae " i l l b» tka dealer 
speci f i c e t l o s s aad operat i se precadar*" 
aeoasMr* for secces s f e l iaciaeratloa of Tin 
H t t i . fas t i s* ; . Tick aosradioect iae east*. 
• i l l bee la ia October H ' t Thia i i scass io i i 
cover* coaawrciatlr avai lable iacia«r*tor aaj 
of f -sas c leekiaa coapoaeats. tk* 
aodif i c e t i o a s reqaired foe radioactive 
s e r v i c e , process coeposents parforsaace 
e ipectat l o s s , aad a daacriptloa of tk* MSI 
• s v e r i s s e t e l orotraa- fketk) 

•ft; ts ies; mosptTit: coirjnariT; 
cctrniHTioi; covtMevr: natasr c is ts ; 
MLTZK; IICIRI1TI0I; "OB ITCH OS: SCJUirCTS; 
TOLOBE tzBtcrat-. n s t i titkamrt: n n ^ s , 
50UB: BkSTCS. t l l l S n U I C : BSTtS, LOB-Lr.vri; 
liaotiTMT srtBirs 
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<J53> 
Soerrier. s. 
Caapatatioaal *atkot foe t e a l e a t i s i ik* 
tvolat ioa af Percolated Toaa ia • Paroas 9e-5laa 
aa a faactlaa of tka Parcolatiaa **t*. ; ) | 

0ls-'»a-2S2: tatact taa aaa Btaratloa of 
xadioacti** fees ia S o i l s , Proc**di*«s of aa 
Iktersatioaal Col lo fa i ia . Sacla*. T a r e * . 
October 16-18. t*«2. Presses s a i * « r s i t a i r * s of 
•raace. |1« pj>.» . (1««J; 1*T»| 

Developseat of ajaipaaa 
deco&tasiaatioa oc for 
radioact ive e f f l * e t t s 
tk*oret ica l aad pract ic 
pkeaoeeea eoveriiiae tk* 
porovs aedies aai tka a 
aatkeeat i ca l ly . Tt« pa 
• q s e t i o t s a.* aolved ia 
tataoxakla Be as* I f t act 
t a i l t aas a sorptio* ca 
cottaaiaated aatac sad* 
*o i t voeld be forced t 
OaXy ptal ia iaar^ tas tx 
apparataa. <»nn 

t foe aatar 
octpilLBa 

a pr***st*4 oa tk* 
al lata la . Tk* 
rataatioo rat* ia a 

ackaai* ac* 4ascrib*4 
R i a l d i f fvevat ia l 
datai l »itW an 

ioa. Tk* apparatas 
laaa "its tk* 
t pr*ss*r« at th« top 
kroaak ta» colaaa. 
kal b**a raa aitk tk* 

sotPT'Oi; »ECO(TiiiT*tT:oi: srsraormirs; 
r:LTj«r:c»; rot nciki?:; uboiiToat srnates: 
piiiTS. Btsre TIHTSSIT; iksrt TSHTHMT; 
MSTES. LlgatS: «>ST!S, IteiOkCTItc; EjatTIOlS; 

•ocroaaaa. 
f l i » *a . 

S . I . , aal » . ? . Itooks, l.S. taraai of 

fadiaa >*ao*al fro* Itaaiaa Orva «»1 Kil l 
Tall iaoa. (at 

• t-sa*<: laraaa of »in*s (oport of 
laraat iaat ioaa. 1*7^; 10 p>. |1TOI 

aatkods vara ia**st iaat*4 for caaoviaa radiaa 
fro* araaiaa a i l l t a i l i a a a . Ucla4i*a 
«**4-s l ia* aaparatioa and laaekloa aitk 
aolat iaaa of oitkar kydrocklorlc acid or 
tDTl. lltboaak « •caiaca paralas i t la 
eoacaatratioo of raoiai it B i l l t a i l i a a s 
a l loa iao aataatfictad I N * kaa got bras 
proaaloatad la tk* Oaitod Statas , a »«1»* of 
aboat 10 picocariaa of radiaa par araa 
appaara aot part ica lar l f katardosa. loa* of 
tka radiaa r n o n l aatkod* taatad »*r* abl* 
to prodae* t a i l i a a s sast iaa tbia fa laa , aad 
tkalr coats oar* osaaidarakla. > aatkod aa* 
fofisad for laackiao kotk araaiaa aad radia* 
fro* «***ral araaiaa eras aaisa krdrocklorlc 
acid; koaaaar, salfar costaioad i s ek* oraa 
•pparaatlf praaaatad roapl*t* radiaa 
a t t rac t io* . ( lata) (IS) 

latarast laa papar altkosak tk* satkods asad at* 
aot carrsa t l r pract ica l . (Ss/tSI 

ta J3« 

ItDISH; TlUTiaS; f l lTI OrSPCStL; (<STr 
T»f*T*flT; aUfXim; LtlCllIC; l l l i a g a 
P l t m S f l l L t COBCtaftJTIOl; HatP-UPt, 
tlOIOUKICat; »II*J; SCPIfkTIOR PIOCHStS; 
>CI»S; ItTfaTtOI POiM; R{tLS; OttS; fTTttCTlai: 

iarr.«, r.n., }.*. Cltrt* . T. D. sriqkr, aad S.tt. 
Hj*'t, I toaic Eaaray tasaarck Establiskaant, 
9*r«*ll . Dideott , Barkakic*. eaalaal . 

Peasant Practic** Is tk* Traataaat of Li-jail 
• • » « at tka I toaic Caarof I*s*arcb 
Eatabliskaant. Raraall. (*) 

COIP-»M20J; IIt»-Sil-T1/5«; Practic** i- tka 
Traatscat of Lorn- aad Iat»ra*4'.«t*-r.«»*l 
ladiosct iaa aaatas . Proc**diaaa of % Syapoiia*, 
Tl«ss*. kas tr ia , Daeaabar ft-10. 1*'S. 
Ist*rs*tioa*>. ktoaic Csaraf koanct, Tlaaaa, 
koatria, (pp. 17 -» ( (COap-«M302. 
I»f»-S«-T1/i«) . ( f*««| 

Tk* pracaat practic** i s ckaaical troatoaiit 
aathods at ». E . » . r . , l a r a a l l , ara d*acrib*d. 
Tk*s« ara a calciaa-lroa-pkospkatc 
pracipi tat ioa at a pi t a l s * *f 11.5 aad a 
calciaa-pkoopkata-coppar farrocyaalda 
prsc ip i ta t ioa at a pi ralaa af ( 0 . 0 . Both 
*r* akoas to b* a f foc t i** akatkar aaod ia 
s s t t l s o a s t tasks or i* a aladoa blaakat 
prac ip l tator . aialao dacootaalaatloo factor* 
of ap to 20. tafaraaca i s aad* to tk* a** af 
crad* tara'-cs l l t* la tka sodis* fora as * 
socaad staa* «ft*r ekaaical prac ip i ta t l o s , 
tka o»*r-«l l t C M t i t i t alaiaa a 
dacoatas lsat ios factor of M0. » a** plant 
kas racas t l r boa* coaaiaaloaad aitk 
f a c l l l t l a * aral labl* for t*o-*taa* bttek 
ckaaical traataaat , e o K l i n u ckos ical 
tr*ata**< la a alada* blaakat prec ip i ta tor , 
a**poratloa, aad ioa-aicaaaaa asiaa oatara1 
• s t a r i a l s . r l o w r a t a s of «p to 1.3 ca a/k 
ara posslbla dapaadiaa ca tka proeosMS asad. 
rarlr *rp*ri*ae** aitk a l l tba ptocaaaoa ara 
daacribad. partlcalar rafaraac* i s aada to 
tk* so* of * bsskat caatrifsaa for tk* 



<3«e> CJVT. 
l o a - e t c k a a e e a t a g e s s i a g v e r a l c e i l t e a s t h e 
l o a - t s c k e e o e r . T k l s 2 - 3 ca e /k p l e a t has 
r e c e n t l y beea c o a a i s s i e a « d , end the r e s s l t s 
o f l a * f i r s t t e e s e e k s of o p e r t ' i o n a r a 
d e s c r i b e d , s l s d e e s prodeovd i s t e e c k a a i c a l 
t r e e t a e s t a r o o t t w i a t * s e t t l e d i s s p e c i a l l y 
d v s l g a e d c o l e a a v , ead t a * t h i c h e a e , . a a t e r i a l 
i s e i t h e r absorbed oa t k e e l f o l i a t e d 
v w c a l c s l i t e a s f r o z e n , t h e v e d . aad 
c e - a t r l f e e e a ' d e p o s d l a g oa tke a c t i v i t y l e v e l . 
3 * t a i l s are g i v e * o f t a * aev f r e e z i n g p l e a t 
e k l c h s i l l he c o a a i s s l o a e d t k i s year and 
• k i c k i s d e s i g n e d t o I t a a l l * <p t o "* c > a / I . 
P i a a l l y , r e f e r e n c e La nade t o t h e p r o p o s a l 
s l e d g e l a s o l e b i l l z a t i o a p l a a t . ( t e t k ) 

o i s c v s s e s v a s t e t c e e t a e a c a t B e r v e l l . Only 
r e l e v e a c * t o s k a l l o v l e a d b a r i a l i s d e s c r i p t i o n 
of t r v n t a e s t ead p c o d e c t , (OS/TO) 

BaSTES. BaDIOaCTTTE; BaSTES, L l g n t S : 
• lec iMTkTioi , c » m - » t . : IOB EICH*«CE : 

tEmcOtlTE; SLDiMES; W.QK BEDWCTIOB; 
Dtcom«: i iT io» ricTTts; • tr imcK; 
soLioiftcnTias: m m TBiiTKrsT; neon-rosy 
STTOIUS 

<3«> 
C l a c k , 9 . E - , ead J . E . l a r c h , Baaford E a g i a e e r i e g 
D e v e i o p e e a t Labora tory , B l e h l a a d , B * . 

v o l e a e R e d a c t i o n O p t i o a s f o r t h e ftaaageaent o f 
Lov-Leve l R a d i o a c t i v e B a s t e s . (21 

COIP-TT0S12: e a n a g e a e a t o f Los-Lev« l r a d i o a c t i v e 
B a s t e , s . s . c a r t e r , l . » . R o g h i s s i , and s . Katie 
( E d s . | v P r o c e e d i a g s o f a S y a p o s i a a , A t l a n t a , 

•51, l a y 2 3 - 2 1 , 1 9 7 7 . Pergaacn P r e s s , Bev T o r t , 
»T, Ch. a , (pp. 2 1 5 - 2 « 5 ) . 12W pp. 
( C D B r - 7 J 0 M 2 ) . ( l « 7 * | 

T h i s paper e s a e l n e s v o l a a e r e d a c t i o n o p t i o a s 
t h a t a r e ao« or sooa v l l l be a v a i l a b l e for 
l o a - l e v e l v a s t e s . Tkese a a s t a s g e n e r a l l y a r e 
ia t h e f o r a o f c o s b e s t i b l t s o l i d * , 
a o a c o c b a s t l b l e s o l i d s , aad s e t a a s t e s 
( s o l i d / 1 i g s i d ) . I n i t i a l l y , t i e w a s t e s are 
c o l l e c t e d aad s t o r e d o a s i t e . P r e c o n d i t i o n i n g 
e a r be r e p a i r e d , e . g . , s o r t i n g , s h r e d d i n g , 
aad c l a s s i f y i n g t b e s o l i d s i n t o c o a b u t i b l e 
aad n o n c o a b a s t l b l e f r a c t i a a s . The v o l a a e o f 
c o a b r a t i b l a s o l i d s caa be r e d a c e d by 
c n e p a c t i o D , l a c i a e r a t i o s / r y r o l y s i s , a c i d 
d i g a s t i o a , or a o l t e n s a l t c o a o a s t i o n . 
O p t i o a s f o r r a d e c l n g t h e vo laae of 
n o s c o s b e s t l b l e s o l i d s l a c lade c o s p a c t l o a , 
e i z e r e d a c t i o n aad d e c o a t e a l a a t i o n , 
e e l t d o v n - c n s t i n g , d t a s o l s t i o n , asd 
e l e c t f o p o l l s h l a g . Baraab l* vet v s s t e s ( e . g . , 
o r g a n i c v a s t e a ) caa be e v a p o r a t e d or 
c o e b s s t e d ; aoabaraab la v e t a a s t a * caa be 
t r e a t e d by s v a p o r a t l o a , e v a p o r a t i v e 
c r y s t a l l i s a t i o n , d r y i e g , c a l c i a a t i o o , r e v e r s e 
o s a o s l s , f l a c c a l a t l o a (aad c a r r i e r 
p r e c i p i t a t i o n ) , f i l t r a t i o a , and i o a e x c h a a g e . 
la g e n e r a l , t k e s e t r a a t a e n t s a r e v e i l 
• n d e t a t o o d aad kave b e e * aaed l a c o a a e r c i a l 
or I B M f a c i l i t i e s for a aaaber o f r e a r s , 
l a p r o v e a e a t a i s pre s e a t t e c h n o l o g y a r e 
s t e a d i l y b a l s a aade aad d e v e l o p a e a t o f 
advanced t e c b a o l o o l e a i s endervay a t DOE 
l a b o r a t o r i e s f e r c o a a e r c i a l a p p l i c a t i o n ahea 
needed i n t k e I I I O ' i . i l l r a d i o a c t i v e v a s t * 
p r o c e s s i n g o p e r a t i o a a r e s a l t i a aoaa 
e g a i p s e n t o o n t e e l n a t l o n aad t h e p r o d a c t l o n o f 
a d d i t i o n a l c o a t a s i a a t e d v e s t a s ( s e c o n d a r y 
a a s t e s ) . The a d d i t i o n a l as a t e a a a a t l t l e s 
e a s t be c o a a i d e r e d l a e v a l a a t i a g p e r f o r s a n c * 
•ad o v e r a l l v o l e s e r e d a c t i o a f a c t o r s f o r t h e 
v a r l o a a s y s t e a s . l a t h e a a l e c t i o n of an 

o p t i a a a v a s t e e a a e g e o e n t p l a n f o e a g i v e n 
f a c i l i t y , o t h e r l a p o r t a a t f a c t o r s ( » . j . . 
r e l a t i v e s t a b i l i t v of t h e w a s t e p r o d e c t f o r a i 
s h o e l d be c a s s i d a c e d aloa.^ a i t k t h e a»vises> 
t c c r o e d o a e t o v o l a a e r e d a c t i o n . O a t h ) (LBH) 

VOLSSE 1EDDCTI3I: aTTBOOS 
- 1 S T ! TPEITBEfT: StSTE I t s 
UJI-LZTEl: COST BESET R I S 
a»ST»S. LIOQID; COaPaCKOI 
c o n t i s T i o i : c s t a i c t L » E » C T 
D : S S O L O T I O I : E u c m r o L t s i 
•TaPOtaTIOl; 3ETIIC: C l i C I 
P1OCCBUTI0S: PfECIPtTaTIO 
r i L T I l T I O l : 1 0 1 R O M I S E ; 
SETIESS 

t . S T E PI1CESSIIS: 
K M I f T : SISTES. 
U . I S I S : aaSTES. SatTB; 

I I C t l E l h T l a i ; SIVTS; 
m i s ; S E C O B T i s i i i T i a i : 
n s : (isTES, o i sacc ; 

TIO*: OSSOSIS; 
I . C K S I C I L ; 
ETaODS; EVILOiTIDV; 

<35«> 
C o l o a b o , p . , aad >.H. v e i l s o n , J r . , s r o o k h a v e a 
X a t i o s a l L a b o r a t o r y , D e p e r t a e a t o f ( a c l e a r 
S a e r o y , V a c l e a r B a s t e e a a a o a a e a c S e s e s r c k Groep, 
I p t o a . BT. 

P r o p e r t i e s o f s a d i o a c t i v e B a s t e s sad C o a c a i a e r s , 
P r o a r e s s l e p o r t Bo. 5 . a p r i l - J « » 1977 . (1) 

iBL-»0»EC-50763; B3 p p . ( t e T 7 , D-rc»a!)erl 

T t e r e s a l t s o b t a i n e d t o d a t e oa s e v e r a l 
s p e c i f i c s t a d i a s on r a d i o a c t i v e v a s t e 
p r o p e r t i e s a r e p r e s e n t s A i a t h i s p r o g r e s s 
r e p o r t . P a r a a e t e r s s t a d i e d i a c i a d e 
d e c o a t a a i s a t i o o f a c t o r s f o r f r e e s t a a d i a a 
a e t e r rasa I t a n t a f t e r c e e e a t s o l i d i f i c a t i a a , 
t k e r e c a l c i t r a a c * o f P o ^ l a a d c e s e a t , area 
f o r a a l d e k y d * . a s p h a l t , aad a a a t e r e i t e a d a b l e 
p o l y a e r , t h e c o s p t e s s i v e s t r e a a t h s of 
P o r t l a n d c e a e a t and u : e « t ^ c s a l d e h y d a 
c o n t a i n i n g v a r i o e s s i s a l a t e d v a s t e s i a 
v a r y i a o v a s t e t o a g e n t r a t i o s , t k e gaasa 
r a d i a t i o n s h i e l d i n g c h a r a c t e r i s t i c s of 
v a r i o u s s o l i d i f i c a t i o n a a a a t s , t h e t h e r a a l 
p r o p e r t i e s of v a r i o a s s a s t e f o r a s , aad t h e 
s o l i d i f i c a t i o a v e r i f i c a t i o n f o r t h e 
r e l a t i v e l y H I DOV p o l y a e r p r o d a c t , 
D e c o n t a a l a a t i o n f a c t o r s t o t Cs 1 3 7 , St «,% 
and Co 60 v e r e fooad t o be 1 11 and 2 0 0 , 
r e s p e c t i v e l y , a s d c t e r a i a e d by a n a l y s i s of 
f r e e s t a n d i n g v a t c r . Taa c o n c e n t r a t i o n of 
o r g a n i c c a r b o a p o t e n t i a l l y a v a i l a b l e a s 
n a t r i e a t s f o r a l c r o o r g a a i s a s i a l e a c h a n t 
s a t e r a f t e r t e s d a y s v e r e 0 , 3 . a , }a aad tSOO 
ppa f o r P o r t l a n d c e s e n t , b i t o a e a , Doa 
p o l y s e r , aad area f o r e a l d e a y d e . The r e s u l t s 
o f t h e e o a p r e s s i v e s t r e a o t h s f o r v s r t o a s 
• i x t a r e * i s p r e s e n t e d i s t a b u l a r f o r a . The 
t o t a l a c t i v i t y l e v e l s c a p a b l e of b e i n g 
e a p l a c e d i n v a s t e f o r a s s o l i d i f i e d i n f S 
g a l l o n d r a a s f o r t r a a s p o r t a t i o n i n "noa 
e x c l a s i v e n a e " v e h i c l e s s e d e r •* CPU 173 have 
been c a l c a l a t e d . The r e s a l t s of t h e r a a l 
p r o p e r t y a t a d i a s f o r v a r i o a s v a s t e f o r a s a r e 
• l s o p r e s e n t e d . (JO 

The gaaaa s h i e l d i n g d a t a aay be a s e f a l i n 
p r e d i c t i o n o f n e c e s s i t y o f o v e r p s c t u s e i s 
t t a a s p o r t a t l o n a t o d i e s . Tlw b i ^ o e g r a d a b i l i t y o f 
v a r i o a s s a s t e s f o r a s i s i a f o r s i t i v e l a l i g h t o f 
t h e d i s s o l v e d o r g a n i c carbon r o a c e n t r a t i o n s 
b e i n g o b s e r v e d i n t r e n c k l e e c j a t e a a a p l a a . 
(»B/JC) 

CEKBT5; BIT0HII5; OBEa POMtLOfHT0E; POLTBEKS; 
SOLXDSriChTIOB; DICOBTkBIBaTIOB PICT9BS; CBBB0B; 
BICtOOlSBBISBS; tEtCRIBS; IE»CB»TE5; TREHtL 
H0PE»TIES; TBaBSPOBTlTXOB; UBOB1T0BT STODItS 



»»s?s r»»it i»rr 

CMlt?, C . I . . ead F-t. l e r e a . O.S. Fnergy 
research ead aevelosaeat kda in i s t re t ioc . 

Cheaical 3iqestion of Lon-L.ee*l s a c l e e c s o l i ! 
f i s t * e t t er i iL . ( } | 

Cinediia Peteet to. «»1««1: • pp. i m e . Jar.*) 

• a iaveatica for processing l o s - l e e e i l ight 
•e ight Calley COBbastibl* nacleac s o l i d easte 
BBterlal i s described. sas te i s reacted v i t i 
s a l i e r i c acid at 235-300 degrees c and i s 
s i ee l t eaeoas ly or sebaeqaeatly (or bothl 
oxidised e i th n i t r i c acid or nitrogen oxides . 
This converts earbosaceoex a e t e r i a l to 
gaseoas by-prodscts p las residae. This say 
be doae batcheissi or by iacraaaatal additions 
of vast* and a i c r i c acid or aaci&ms. The 
r*sida« eay b» separated into a neetra l . 
soncoabastible so l id aad an ageeoes rotat ion . 
Tolaae redactions ep Co 160:1 have been 
achieve-* in the laboratory* bat ar« dependent 
oa the aaoaftt of inorganic c h e a i c a i s in t » 
waste. Vary l i t t l a acid is coasesed. sine* 
i t i s ssed only as a loe-tenperatnre cheaical 
coabastion a e d i s s : aost of the ec i* can t# 
recycled. Bastes which a«T be processed fcy 
t b i s B?tbod inclada s o l i d organic and 
inorganic s e t e r i a l s , spent ion exchange 
r e s i n s , and so l id aaste co&taiaing araniaa or 
platonisn. (1*81 

itsTES. t o » - i e » U : «ci»s: co»osrro».- n i ) i * n i ; 
IESIDOTS: Towie s saacr ia i : S»STFS. orcaUT: 
»SSr»S; SXSTFS. SOtlO; UBDlnTOFT STUDIES 

<3«)> 
Corey, j . c . 
Laboratory, 

, and l . t . . Boni, 
Kken, 3C. 

Savannah Fiver 

sesowal of Plotoniae froa Drinking Hater I'y 
Coaesaity later Treeteect F J C I U M H . (») 

CP-es-'o-Ie; CO»r-7*,110o; Is Ek-SB-l**/".!: 
Traasataaiaa aac l ides in the Environsent, 
Proceedings of an International Syaposiaa, San 
Francisco. C», aovesber f - 2 1 . »••»%. (11 pp.) 
(CMr-'»SilO«, T»E»-SII-m/ai , 
Bf-»S- , S-2«).(T>7S, aoveaber) 

a stady aas coadacted dor lag a nine aoath 
period to i e tera ine the e f fec t iveness of 
drinking aatar *reatw.nt c l tnts in reeovin? 
platoniaa froa the Savannah ?iv*»- vater. 
Treatsent and resoval «as accoeplished by 
asiag alternating cation-anion exchange 
c o l J e a s . s e s o f * l fac tors between rav and 
finished aeter ranged between "> and 2?. The 
s i a i l a r i t y between reaoval factors observed 
for both platoniaa and seapended s c l l d s 
s s g g e s t s a c o l l o i d a l behavior tor platoniaa. 
Treataent of col lo idal plotooiaa i s dependant 
on co l lo idal s i z e , pR and presence or absence 
of chesical addit ives , r locca la t ion and 
f i l t r a t i o n appear to be the prlsary factor* 
la water treataent process c o n t r a s t i n g to 
r e s o v i l platoniaa. The 70-year bone dose 
coes l teent t o an individaal froa consaaption 
tor one year of l . sS l i t e r s per day of raa 
eater «es « I 10<r-a| area; of I . M II r» 
par day of treated aater was a x 10 (t-M 
•rea . ( m a t (JCI 

appl icabi l i ty t o shalloa land bsr la l i s 
•«rgi»»l. Fr i end ly concerned assasaaent of 
popsletIon dose and anviroasental conseqnencea 
of tranao-anica in drinking aater. (DH/JT) 

•a 339; Po J*0 

a t t r o a r w ; tax f . i c ! i s ;> : 3 s ' « : » ; a t r a ; 
?3iIOI»S.- MOIITIOS 90'»; F>0CCUHrl3>; 
mtsiTToi; f.it:r!". ?ESSIS':SLI coacnrtarija; 
»»St» T0L3IH: DS«-3»r»g:j»T 0» r»CT35S PL1II3. 
BIST?. TSUTSe*?; r-aSOEntO"'. s n s t S S 

Cro:f. i . e . . Oat t idge I i t u n l laboratory, 
O.eaical Tecbeology S i r i s i s n , Oak sidae, Tl . 

an Evaloatior of Optioas "e iat ive to t s e 
f ixat ion and Disposal of Carbon la -
Cosraairated C*rbot f iox ide as ?*lci?a 
Cartotate. (31 

o s s i - r s - ^ i - i ; V pp. (i"""*, »pt i l i 

1 ^aper st-idy was condacted to leteraine the 
best aethod for f ixing the C la-coctaainated 
Co: resaltvng froa an »r»f fee I block baraar 
as CaC03, and to detereine the best aethods 
for disposing of the Ca03 thas prodaced. 
The f ixat ion aethod selected was the direct 
reaction of a Ca(OU)^ s l srry with the C02. 
The least expensive disposal options vhicfa 
are . ike ly to be acceptable appear *o be the 
shellov-land barial of either draaaed CeC03 
so l id ( tota l cost » »1".»7/*g heavy aatal) o: 
draaaed CaC?3 concreted aith ceaeat (total 
cost * tn3.J3/*.g heavy aacal) . se i t i ,* r 

placing the CO2 f ixat ion process before the 
*r reaoval process nor separating tae balk of 
the graphite fael block froa the fael 
part ic les i s attract iv on b->th technical and 
ecoaoaic grounds, "oveeet, . e . a c t i o n of the 
E7G9 fael nitrogen content appears to be 4 
aore a t trac t ive aethod of reducing the 1 1* 
release r a t e , (hath) 

THSOSSTTTCIL STTOIEE; C»StO» 1«; C»LC:u« 
CAHBOMTZ: SLQ3BT: FTIhTTOI: 1»: 1! DISPOShL; 
fk-XWIK; T » * « S P 0 P T » T : 0 » ; «<IIIhL; DS7a3; 
CEBVJTS; C0IC2KB; «ETPT0»; SIPmriOi 
PB3CESS!S; ilTIO^ea; Tlf.i: 9E»CT0»S, 
HH5II-Tf.!!pep»T15r CaS-CTOlfO; COSTS 

<3«3> 
De Pobien, I., 1. Poaarola, <ad n. Srodaky, 
Centre d'Staies l ac l ea i re s de Grenoble, France. 

Experience icgaired in Regard to Evaporating 
Ligaid Sadioactive Santa and Sol idifying 
Evaporation 5lodge at the Centres d'Etodes 
aucleaires de Fontenay-kax-hoses and de 
^renoMe. (1) 

lF»l - tr-»»19; COIF-f?1202; Practices In the 
Treataent of Lov-end rnteraadiate*Lev*'. 
Radioactive Hastes, Proceedings of > Sfsposiaa, 
Menae. has tr ia , Oecaaber 4-10, ia»o, (pp. 
2o»-2«0). (19(S«) 

This paper praseatn spe 
analys is of the evapora 
radioactive eff luent r c 
the Grenoble and Foataa 
The reasons (or s e l e c t l 
aethod are gives , aith 
to the t ege l e t i one govs 
l lga id e f f loente- »fte 
descript ion of the char 
i n s t a l l a t i o n s , the papa 
expariaaca gained in tb 
diaeessing concent rat io 
decontasinatioa factor* 
avoid corrosion r i sks ; 
encountered, » d l t i r i » l 

d f l c sad c o l l a t e 
tors used at the 
ocesslag s u t i o n * of 
ay-aax-tose* Centra*. 
og the evaporation 
reference being aade 
ming disposed of 
r a cooperative 
a c t e r l s t l c s of ton tao 
r describes the 
e coarse of operation, 
s fac tors ; 

precaetione taken to 
and d l f f l c a l t i a * 
on* aad lsprovoaents 
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HASTE TfEtTSEST 

1«2 

O * 0 > COST. 
aade. Laboratory s t u d i e s T a r r i e d o a t on the 
s o l i d i f i c a t i o n o f s l u d g e s a c e d e s c r i b e d a s 
we l l « s t h e v a r i o u s s t a g e s l e a d i n g t o the 
c o a p i e t i o n o f t h e p r e s e n t I n s t a l l a t i o n s . 
F i l i a l l y , t h e a u t h o r s p r e s e n t i n economic 
a s s e s s a e n t . ( l a t h ) 

Very c o i p l e t * i n i t s a n a l y s i s o f t h e t o p i c . 
{01/0 L 0 | 

COBBO^IOB; DECOHTAHIlUTIOp; CI STTLLATIOB; 
EtAPOMTIOH; HASTES, LIQUID; DEC0«TA!!l«TI0H 
PATTOWS; SLUDGES; EffLaEHTS; ETAPOPATOBS; 
HETHOOS; SOLIDIFICATION; LABCBATOBT STUDIES; 
COST »PUEFIT ABALTSI5; TOLUSf PEO&CTIOH 

<3M> 
Dejonghe, P . , Centra d ' E t u d e d e l * E n e r g i e 
H a c l e a i r e , s o l , B e l g i u a . 

• a s t e D i s p o s a l O p e r a t i o n s a t Ko l , B e l g i u a . (2) 

Ground D i s p o s a l of R a d i o a c t i v e H a s t e s , H . J . 
Kaufaan ( E d . ) , P r o c e e d i n g s o f a C o n f e r e n c e , 
B e r k e l e y , CA, August 2 5 - 2 7 , 1°59, U n i v e r s i t y of 
C a l i f o r n i a , 9 e r k e l * y , CA, (pp. 3 7 - 3 9 ) , 168 
P P . i m i , Ju iy i 

D i s p o s a l of w a s t e s a t Hoi 
U n d e r l y i n g t h e area a r e f 
l a r g e l y sand and have v i e 
c a p a c i t y . The l a g a n s i n 
c o n n e c t e d t o t h e water so 
Antwerp and the water t a b 
w a t e r s below t h e s u r f a c e . 
approach t o low and i n t e r 
t r e a t m e n t i s the use o f a 
s c a v e n g e r . The p r o c e s s !; 
9 1 . S t c e s i u e r e e o v a l and 
r e a o v a l . There are s i t u a 
p r o c e s s a*y not. be f pa n i t 
l i g n i t e has Lee.i i n v e s t l g 
ion e x c h a n g e r . L i g n i t e h 
c a p a c i t y of 0 . « 5 a e g / g . L 
c h e a i c a l s l u d g e s i s a c h i e 
. n s o l u b i l i z L n g by i a a e r s i 
t a r o r p a r r a f i n . The b i o 
2,*i? e n c a , s u r f a c e area 
c o n t a i n e d about 2 x 10 (E* 
E l a t i o n * t e n t s t.how t h e s e 
r e s i s t a n t . Bore s t u d i e s a 
d e t e r a l n e f-.e p r a c t i c a l s 
a e t h o d . The flow r a t e of 
was found t-> f e SO a / y r . 
underway t o d e t e r a l n e t h e 
s l u d g e s t o r a g e In a c l a y 
••hick. (HD») 

a r e d i s c u s s e d , 
c r e a t i o n s t h a t a r e 
t o a l l y no exchange 
the area are 
f p l y of t h e c i t y of 
1* i s one or two 

The p r e s e n t 
a e d l a t e - l e v e l waste 

f e r r i c hydrox ide 
an prov ided up t o 
9** s t r o n t i u a 
t i o n s where t h i s 
1» in t h e f u t u r e no 
ated a s a n a t u r a l 
as an exchange 
o n g - t e r a s t o r a g e of 
ved by 
ng the b l o c k s in hot 
c k s had d v o l u a e of 
1* sg c i , and 
I) cpa of Sr 9 9 . 

b l o c k s t o be h i g h l y 
re needed t o 
i g n i f i c a n c e of the 
t J.e ground water 
S t u d i e s are a l s o 
s u i t a b i l i t y of 

layer which i s l ao a 

Dej*h to Hater T a b l e ; Ion Exchange C a p a c i t y ; 
Hydr-.ullc T e l o c i t y ; S t r a t l g r aphlc n n i t T h i c k n e s s 

BITOirHOOS IUTERIALS; BITUnlIIZAT10H; 
C0HTAIH*EII'i*; PIXATIOH; IHB0BILIXAT10H; TOP 
BXCnaHGE; B*TEF TABLE; LIGHITE3; HASTE 
BAiAGEHElT; HASTES, LOH-LEVEL; WASTES, 
IirTEllllEDIATE-LEfEL; HASTES, SOUP; SOILS; CUTS; 
30LIDIFICATI0H; EICAPSULATIOH; DISPOSal. SITE; 

<1«2> 
Dejooghe, P., and L. Baets le , Centre d'^tule de 
l'Energie Hucleaire, Hoi, ftelgiua. 

Ion Exchange and Adsorption cf Ligneous 
fUterlal . (2) 

Groand Disposal of Radioactive t e s t e s , •„J_ 
Keufaan (Ed.), Proceedings of a Conference, 
Berkeley, CI, August 2S-27, 1959. University of 
Cali fornia, Berkeley, CI, (pp. "3-87) , 168 
pp. (1961, Jely) 

The p o s s i b i l i t y of using l i g n i t e as a natural 
ion exchangee in a coabin*1 cheaical and 
physicocheaical treataent sc *ae for the 
bacdliag of radioact ive a f f laea t s was 
cxaained. The presence of ca lc iaa i s wastes 
was found to seriously redace the s trout lue 
capacity of the l i g n i t e , and, to a l e s ser 
degree, the cesiua capacity. Hhea calc iua 
was re ao* id by cheaical net hods (sod lea 
carbonate and sodias phosphate), large 
aeounts of *»• were introduced which then 
interfered with ces iua reeoval. The 
conclusion was reach that when dealing with 
s ixed f i s s i o n products in laboratory 
e f f l u e n t s , cesiua shoaTd be reaoved f i r s t . 
This could be accomplished by eaploying saa i l 
aaounts of copper sal fate and potass l ea 
ferrocyanide. Following cesiaa reaoval , the 
»£*te streaa can be softened by the phosphate 
process ar.d then treated with Lignite , the 
l a t t e r serving as the f in ishing s t e p . The 
k inet ic properties of l i g n i t e col wans were 
stadied to es tabl i sh the pred ic tab i l i ty of 
early break t!rough. The rate constant , 
K(kir) , war found not t o be influenced by 
colunn lef. th and b/ the exchange sys tea , 
i . e . , net-re of the ions involved. Part ic le 
s i z e and clow rate influence on the rate 
constant «as also exaained. Two p i l o t plant 
s tadies on noraal laboratory e f f luents 
containing aixed f i s s i o n prodects were 
conducted with f inal step treataent being a 
l i g n i t e coluan and a horizontal centr i fuge, 
respect ive ly . The centrifuge aethod was 
found to Le nearly eguivalent to the coin an 
aethod and was found to have important 
operational advantages. (iuth) (HT) 

Ion Exchange Capacity; Porosity; *»uik Density; 
lo l s ture Content 

Cs 137; sr -iO 

ADSORfTIOH; BREAKTSPOUGH DISTRIBUTION CAlCIflB; 
DECOHTAJlHATlOH; EFPLUEHTS; 101 EXCHANGE 
CAPhCTTT; U N I T E S ; CESIUH; STBOWTIUH; 109 
'.XCHAHCE; HASTE TREATHEIT; HASTES, LIQt lO; 
HASTES, IHTE»H8DIATE-LE?EL; HASTES, LOH-LEVEL; 
SOUIDIPTCATTOH; rwripSKLATTOP; LAB0BAT3BT 
ST1DIF3; SEPABATXOH rFOCESSBS 

Dejonghe . and H. Tan d e 7oorde . 

F i x a t i o n of Low and I n t e r a e d t a t e A c t i v e 
C o n c e n t r a t e s by I n c l u s i o n in Low B e l t i n g i n e r t 
Hedia. (1) 

TID-7613; F i x a t i o n of R a d i o a c t i v i t y in S t a b l « , 
S o l i d Redia , P r o c e e d i n g s o f rhe 2nd work ing 
f l e e t i n g , Idaho P a l l s , ID, Septeabec 2 7 - 2 9 , 1960 . 
U . S . A t o a i c Energy C o u a i s s i o n , O f f i c e af 
T e c h n i c a l I n f o r m a t i o n , V a s h i n g t o n , DC, Book 1, 
(pp. 251-2fi<#) , 7«2 pp . ( T I D - 7 6 1 3 ) . ( 1 9 6 1 , 
Pebruary) 

F i x a t i o n n e t h o d s o f low and 
i n t e r a e d l a t e - l e v e l c o n c e n t r a t e s v e t o 
c o n s i d e r e d f o r w a s t e s a t the flol f a c i l i t y . 
I t was n e c e s s a r y t o c h o o s e a t e c h n i q u e tha t 
would p r o t e c t the area around the f a c i l i t y 
b e c a u s e t h e s o i l h a s a low f i x a t i o n c a p a c i t y 
and t h e p o p u l a t i o n d e n s i t y i s h i g h . Tar or 
r o s e s i s i l a r o r g a n i c product was c h o s e n due 
t o i t s r e l a t i v e l y low w a i t i n g p o i n t and 
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<363> C3IT. 
a b i l i t y t o be e a s i l y n o s o g e n i z e d . The i d e a 
in t h i s t y p e of p r o c e s s I s t o c o a t t h e s l e d g e 
p a r t i c l e s v i t k t a r and n o t t o t o r s an 
I n s o l s b l e one-phase* s y s t e a a s d o e s 
v i t r l f i c a t i o n . S l e d g e coaposed o f 
Cs2Pe(CR)6, » e < 0 8 , 1 ( P O S ) 2 , and 1 0 - y e a r - o l d 
( l s s l o a p r o d a c t 3 s a s f i l t e r e d 6 f t a i t h a 5 0 * 
a o i s t a r e c o n t e s t and a l x e d v i t k t a r a t 230 
d e g r e e s c f o r W5 s t n u t e s . Leaching t e s t s 
I n d i c a t e d a d a l l y e v e v e g a r a t e r a n g i n g f r o a 
1 .2 i 1 0 ( E - 5 | t o 1 t j 1 0 ( 1 - 5 ) g / s q c s / d u y 
d e p e n d i n g on v h e t h e r t h e m a p l e was 
i r r a d i a t e d or n o t . ' » - e l a t i o n a l s o 
d e c r e a s e d v i t h t i s e . Leaching t e s t s in a 
sandbed i n d i c a t e d a n e l a t i o n r a t e a s l o o a s 6 
a 101E-7) g / sq , c s / 4 » y . S o r e t e s t s shoe t k e 
r a t e i s tne saadbad t o b e t y p i c a l l y 2 
10 (E-5 ) a s coapara-d t o t h e e a t e r c o l n a a e k l c h 
a a s a x 10fE-5) g / s q c s / d a y . Tk»c4 t e s t s 
I n d i c a t e t e a t q t o m i d i s p o s a l o f t h e t r e a t e d 
s l a d g a c o a l d lead t o a s l c w e r l e a c h i n g r a t e 
tkan o r i g i n a l l y t k o e g k t . Osing - . k l s a e t h o d , 
t k e e o r s t p o s s i b l e t o t a l year ly e l a t i o n I s 
e x p e c t e d t o be 2 4 . 2 ac f o r l o e a c t i v i t y 
e f f l a e n t s and 15 Ci f o r h i g h a c t i v i t y 
e f f l u e n t s . (IDT) 

l e a c h i n g Rate ; Hoi s t a r e C o n t e n t 

ASPHALTS; RIRDEIS; COWTAIIERS; ttSSIOl PIODOCTS; 
TRHOSILIIATIOB; LEACRIRG; ROIST0IE; 05GAJIC 
C0HPO««9S; S U D S ; WASTE •lEATSEJT; WASTES, 
LIOOTD; IASTES, IRTEPREDIATE-LE'EL; WASTES, 
10W-IETEL; EECAPS0LATIOR; f l f l O STUDIES 

<36n> 
DeLora S o r l e , P . , and B. Lopez P e r e z . 

•Tact i c e s in t k e T r e a t a e n t o f Lov-end 
I n t e r s e d l a t e - L e v e l R a d i o a c t i v e Waste ( S p a i n ) . 
II) 

0 I R L - t r - » » 2 1 ; COSP-651202: P r a c t i c e s in the 
T r e a t a e n t of Lov- and T n t e r n e d l n t e - L e v e l 
R a d i o a c t i v e R a s t e , P r o c e e d i n g s of a S y a p o s i u i 
Tlenna, A u s t r i a , D e c e s b e r , 1465 , ( p p . « 0 3 - > " » 
(COH»-651202, 0 R H L - t r - » « 2 1 ) . (1«66| 

Tke CIZS p i l o t p l a n t i s d e s i g n e d t o p r o c e s s 
t k e l i q e i d r a d i o a c t i v e s a s t e * f r o a t h e hot 
p l a n t a t the R a t i o n a l C e n t e r of R o c l e a r 
Energy a t Jaan T l g o n . R a d i o a c t i v e w a s t e s a r e 
c l a s s i f i e d a c c o r d i n g t o s p e c i f i c a c t l v ! - j and 
s a l t c o n t e n t , l i e - l e v e l a a s t e s n t v e a 
s p e c i f i c a c t i v i t y o f l e s s than 1 a C i / 1 and 
l o v s a l t c o n t e n t . I n « e r n * d i a t e - l e v e l v a s t e s 
a r e e i t h e r v e s t e s e l t h a s p e c i f i c a c t i v i t y o f 
l a s s t t a a 1 s C l / 1 and h i g h s a l t c o n t e n t or 
waste e l t h a s p e c i f i c a c t i v i t y h e t v e e n 0 . 1 
a C i / a and 10 a C i / 1 . R i g h - l e v e l v a s t e s have a 
s p e c i f i c a c t i v i t y e x c e e d i n g 10 n C l / 1 . f.ov-
asd I n t e r n e d i a t a - l a v e l v a s t e s " i l l be 
d a e o n t s s l n a t a d by a 
c o a g a l a t l o a - r a f l n e a e n t - l o n ezchange s y s t e s . 
D e c o n t a a l n a t l o n f a c t o r s r a n g e f r o s 160 for 
z i r c o n l a a 9 5 / a l o b l u a 95 t o 12 ,000 f o r c o b a l t 
6 0 . (.IT) 

> b r i e f r e v i s e of planned I o n - l e v e l v a s t a 
t r e a t m e n t , no s i g n i f i c a n t data p r e s e n t e d . 
(0R/JT) 

RASTER, RADIOACTITE; WASTES, LOW-LETEL; WtSTES, 
TTTERREDIATf-LETEL; WASTE TIIATBEIT; 
0ICORT1EIIATIOR 'ACTORS; COAGDXATIoR; TOR 
EICHARSf; ACTITATED CAIBOI; TOL0RE REOOCTIOR; 
TREORETICAL STOOIES 

<363> 

<365> 
Bonato, » . , CRER-CSI, Casaccia. (oae , I ta ly . 

Incorporation of Radioactive wastas i s Palyner 
lapregnatad Ceaent. (3) 

CORP-760310; STl/PSe/S33; UEA-SH-207/a7 : 

Unageaant o ' lad Mctive Wastes froa the 
wsclear Fuel Cycle. Proceedings of an IAEA 
Syaposias, Vienna, Austria, Rarck 22-26. 1476, 
Tol. 2, (pp. 1S3-153) , «2« pp. (IAEA-SB-207/87. 
CORT-760310, STI/FOs/«33) . (19761 

Polyaer-iepregnated ceseat i s invastigated as 
a sedian for lov and intarnediate - leve l 
radioactive easte i a sob l l i za t ion . Tke 
process ander consideration involves 1) 
incorporation of eastas ir> ceaent or 
concrete, 2) dehydration of prodect and 
inpregnatloa with an organic aonoaec (styren* 
or ae tky lae tkacry l i t e ) , and 3) tberaal 
polyaerixation of the aonoaer. Advantages of 
th i s type of prodect inclwde: 1) conpressive 
strengtks as sack as 2001 greater than 
concrete; 2) eery lov f l a a a a b i l i t y , even v i th 
ni trates incorporated; 3) radiatior 
resistance good to at least 1 x 10(E»«) tads; 
•) loe l eachab i l i t y . Tke incresental leack 
rate for Cs 137 i s about 10 t i n e s lover \ \ . 1 
x 10(E-5) verses 1.2 z 10(E-a) cs /d for 
cesent , both after 100 days). For Co 5R tbe 
rate i s 8 t i s e s lover f 1.2 x 10 (E-n) versns 
1.5 I 10(E-5| ce/d after 9» days l . Sr 5* 
shoes tke best r e su l t s . 1 x 10(E-») ca/d 
cospared to 3.2 x 10(E-7) cs /d after RR days, 
a decrease of 312 t i n e s . I desonstratIon 
pi lot pldnt I s under construction. (LKH1 

Leaching Pate 

Cs 137; Co 5 » ; Sr 65 

P0LTBEBS; --0RCRETES; CEREHTS; BASTE TREATSEET; 
TRACEPS; OICAIIC CORPOOID.; PRTSICAL PAOPERTIES; 
LABO81T0PT STODIES; BASTES, L0W-LETJL; WtSTES, 
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<3«6> 
thickvort . , G . H . , J r . , Arizona Ruclaar Pover 
P r o j e c t . 

P a l o Tarda R o c l e a r G e n e r a t l a g s t a t i o n Lov-Level 
l a d v a s t e Ranageaent . (3) 

Waste Ranageaer.t and rne l C y c l e s ' 7 8 , I . e . . Post 
( E d . ) , P r o c e e d i n g s of a S y s p o s i s a , T e c s o n , >z , 
Rarch &-«, 1 9 7 » , (pp. 2 6 3 - 2 6 6 ) . ( 1 9 7 8 , B irch) 

The P a l o T e r d e ( n c l a a r Generat ing S t a t i o n 
(PTIGS) c o n s i s t s o f 3 I d e n t i c a l 1270 RRe 
p r e s s u r i z e d va tar r e a c t o r s ( c u r r e n t l y under 
c o n t r a c t i o n ) . I s the t a s l c f e a t u r e o f the 
v a s t a aanagaaant p r o g r a s no l l g a i d s gsad in 
PTRGS o p e r a t i o n s i l l be d l s c k s r g a d o f f s l t e . 
A l l r a d v a a t e v l l l be c o l l e c t e d , p r o c e s s e d , 
r e c y c l e d i f p o s s i b l e , and an u n a b l e s a s t a 
c o n c e n t r a t e d and p a r s a a a n t l y s o l i d i f i e d In 
c e n e n t . Tha s o l i d i f i e d v a s t a s a r e t h e n 
sk ipped t o a F e d e r a l l y l i c e n s e d b a r l a l ground 
i n l e v a d a . L i g a l d r a d v a s t e s are c o l l e c t e d In 
a s p e c i a l i z e d dra in s y s t a n and r o u t e d t o one 
o f t h r e e 3 3 , 0 0 0 g a l l o n h o l d - a p t a n k s . Lov 
d i s s o l v e d s o l i d w a s t e i s f i l t e r e d , pet 
thxowgk a r e s i n a d s o r p t i o n and Ion azekanger 
b e d s , snd c o l l e c t e d Is r e c y c l e a o n i t o r t a n k s . 
Rlgb d i s s o l r » d - s o l l d s v a s t s I s t r e a t e d by an 
e v a p o r a t o r v i t h d e c o n t a s l a a t l o n f a c t o r s 
r a n g i n g f r o s 10(E»5) t o 1 0 [ * • • ' ) . Tha 
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WBSTE TBEkTREBT 

<3«6> COST. 
c l e e a l a g s o l v e a t asad in the l a u n d r y i s 
r e c r c l e d asd p u r i f i e d v i t a l s e a c h B e c h l n e . 
The v e s t a s l u d g e f r o s t h e a a c k i s e s I s 
p r o c e s s e d w i th o t h e r s o l i d a a s t e . 
C o a c e a t r a t e s f r o a t b e l i q u i d r e d s a s t e s y s t e s 
a t - s l x e d v l t h P o r t l a n d c a a a a t l a l n t < oc 
s t e e l c o n t a i n e r s . S p e n t r e s i n s e r e k a l i Car 
10 d a y s o f r a d i o a c t i v e d e c a y aad then fad 
i a t o t a * s o l i d L f i c a t l o a s y s t e a - Cas c a d a a s t a 
i s c o l l a c t a d aad ka ld i n a decay t a s k f o e «5 
days b e f o r e d i s c h a r g i n g . O c c a p a t i o a a l 
e x p o s u r e f r o s t b i s t y p e o f o p e r a t i o a i s 
e x p e c t e d t o can 6 1 . 6 a a n - . * a a s d o f f s i t e 
e x p o s a r e s a r e e x p e c t e d t o be low a l s o . (»DT| 

1DSQBPTI0I: CCTEITS: DECOITISlUTtOI; 
DECOITHIHTIOS PICTOBS; DBOIS; Ef JP0P1TIOI: 
tlPOSHSr. l»TE; IRJOBILIZaTIOP; 101 EXCRIICE: 
BESI15; 11STE "XBieElEST; I1STES, t lOIOiCTIV-; 
BE1CT0B*, PBESSOIItED WITEE; HELD STUDIES 

<1«T> 
Esal i ty , L .« . , c . » . Christenson, and E.g. 
Posler, Los aleaos S c i e n t i f i c Laboratory, Los 
i l aaos , IS . 

Disposal of t ser lc laa 2si-plwtonias 239 
(af f lnate Solutions by Fixation a l tb ceaent. (») 

H-3150-SS; 20 pp. (1*55, Barch) 

This report presents a general review of tbe 
exparieental procedares ased sad r e s a l t s 
obtained in deteralaing tbe acceptable 
s o l i d i f i c a t i o n procedares to t e a t i l i z e d for 
a raffinate vast* containing 0 .1*1.0 aq of 
aser ic iaa 2S1 per l i t e r and 1.0 eg of 
plutoniaa 239 per l i t e r . Blgh n i t r i c acid 
content presented a problca in producing an 
acceptable grade aortar. Experlsents 
indicate tkat a 50% caust ic solut ion i s 
regalred to neutral ize tbe aaste . Twenty 
gallons neutralized aaste aas pat into 55 
gallon s t ee l berial drsas akick sere f i l l e d 
»ith Portland ceaent, 9 l b s . of exfo l iated 
v e r s l c a l l t e , and 2 kalves of a standard brick 
(added t o laprov* a l x i a g ) . Tke draws aer* 
taablad for 15 s inates and alloaed to "set" 
for 2* hoars. Tke a c t i v i t y of tbe aortar 
ranged froa 11.2 X 10<E»6| to 21«0 X 10(t*4) 
cpa, » i th an average of 161 I 10(E»6| cpa. 
This aixtare prodaced an acceptable grade 
aorttr . Leach tes t s tadias indicate a 
decreasing leack rate ai tk respect to t l a e . 
Tke t o t a l percent of tke original le-ched 
within one year ranged froa 0.001 to 0 .21 , 
Total •a tar la l cost per gallon of delivered 
waste was t0 .98». (JT) (PTO) 

In 1959 a raf f laate aaste containing 1 s g / l l t e r 
platoniaa and 0.1 to 1.0 e g / l i t e r aaericinn was 
delivered t o tke indastrial vast* sec t ion . 
Activity aa* too kigk to b* kandlad by standard 
procedares. »s a r»"ult, t ea t s sere carried oat 
to detecaine f eas ib i l i t y of incorporating aaste 
Is ceaeat . (M/JT) 

ta 2*1; Pa 239 

•ISTI3, BlDIOaCTIfl; SOLXDIPICkTIOP; CCREBTS; 
millCOLITE; ROITROtlLLORItt; CB1B0ILLRE; BJSTE 
TtUTRtPT; LE1CRIBC; PIIATIOR; IREIICIOR 2S1; 
PLOTOPIOR; COST BEBETIT liMLTSIS; DB0HS; 
ttckPsuiiTiOR: xrviEis 

<3*»> 
E s e l i t y , U » . , C . S . C k c l s t e u s o f t , and » . B . ( U s e , 
kxgonne l a t i o a a l l a b o r a t o r y , h r g o a a e , IL; Los 
k l a e o s S c i e n t i f i c L a b o r a t o r y , Los . l a a o s , »». 

O p e r a t i o n a l P r a c t i c e s in t k e T r e a t a a s t of Low-
ard i B t e r e e d l a t e - L e v e l l a d i o a c t i v e t a s t e s : 
a r g o a c e aad Los l l a a o s L a b o r a t o r i e s . ( 3 | 

I * E » - S S - 7 1 / 2 e ; P r a c t i c e s i a t k e T r e a t a e a t of 
l o w - and I a t e r s a d l a t e - L e v e l l a d l a a c t i v e B a s t e s , 
P r o c e e d i n g s o f a. S y w p o t l e s , V i e n n a , l e s t x l a , 
Deceaber 6 - 1 0 , 1965 , ( p p . W 7 - 2 0 5 ) , 9*0 p p . 
f I » » l - S l - 7 1 / 2 B ) . (19861 

I k e " c o n c e n t r a t e and c o n t a i n * p h i l o s o p h y f o r 
t r e a t i n g r a d i o a c t i v e v e s t a s k a s been adopted 
a t both t k e I r g o n n e and Los i l a a o s 
L a b o r a t o r i e s . whereas a t a r g o a s e s o l i d s a r e 
c o m p a c t e d , p a c k a g e d , and sk ipped o f f - s i t e , a t 
Los i l a a o s a s p a r s e l y p o p a l a t e d r e g i o n 
p e r a i t s o n - s i t e b a r i a l . ( 1 1 l i g a l d 
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 a t t k * t r g o n a e 
• a t l o o a l L a b o r a t o r y a r e a n a l y z e d f o r 
r a d i o a c t i v i t y a f t e r c o l l e c t i o n in t a n k s . 
• hen t h e c o n c e n t r a t i o n of a c t i v i t y i s below 
r e c o g n i z e d i n t e r n a t i o n a l H a l t s , a a s t e s arc 
d i s c h a r g e d t o the s a n i t a r y s e v e r , t h e n the 
c o n c e n t r a t i o n I s e x c e s s i v e , w a s t e s a r e 
d i r e c t e d t o t h e p r o c e s s i n g b e t i d i n g . The 
annua l o a t pat i s a b o u t WOO ea a. a t t k e 
p r o c e s s i a g p l a n t , t k e s e t k o d s ased I n c l s d e 
e v a p o r a t i o r and c o n c e n t r a t i o n , f i l t r a t i o n aad 
i o n e x e k a n g e , f i l t r a t i o n o n l y , t l o c c a l a t l o n , 
and a b s o r p t i o n or a n t r a i a a e a t In c o n c r e t e . 
The e v a p o r a t i o n ' C O B c e f t t r a t l o n s v s t e s h a s been 
s s e d t o p r o c e s s t k e b a l k of t h e l i q u i d 
v a s t e s . Treatment c o s t s , e n c o a p a s s i n g a l l 
o p e r a t i o n s , v a r y f r o a f 3 1 0 < - l 5 3 * 5 / c r a . 
L o s - l e v e l l l g a i d v a s t e s a t t k e Los l l a a o s 
S c i e n t i f i c Laboratory a r e c o l l e c t e d in 
s e p a r a t e s e v e r s y s t e a s and d e l i v e r e d t o t v o 
t r e a t a e a t s i t e s . Tke v o l ' ee p r o c e s s e d I s 
a p p r o x i s a t e l y 3*00 e g s / a o a t k at t h e 
p r i n c i p a l f a c i l i t y asd 760 c a a / e o n t h a t the 
o u t l y i n g l o c a t i o n . Tbe s a i n c o n t a a i n a n t at 
both p l a a t s i s Pa 2 3 0 , bat t h e c o n c e n t r a t i o n 
o f f i s s i o n p r o d u c t s i s i n c r e a s i n g . Des ign 
data for t h e r e c e n t l y c o s p l e t e d a a i a p l a n t , 
v h l c h i n c o r p o r a t e s c o a g a l a t i o n , 

c o - p r e c i p i t a t i o n , and l o o exekaage f o r 
p r o c e s s i n g a l p h a , b e t a , and gaaaa a c t i v e 
e o l a t i o n s , a r e d i s c u s s e d . T r e a t a e a t a t t h i s 
s i t e r e s a l t s i n a d e c o n t a a l a a t i o a f a c t o r of 
100 and a v o l s a e r e d a c t i o n f a c t o r o f 8 0 0 . 
( e s p e c t l v e f a c t o r s f o r tke s n a l l a r p l a n t , a t 
which the a lpha a c t i v i t y i s 50 t o 100 t i s e s 
a s h i g h , a r e 2000 and 3 0 0 . P r e c i p i t a t e d 
s l u d g e s a r e c o n c e n t r a t e d , vacaaa 4 e - w a t e r e d , 
and packaged f o r b a r i a l . I n t e r a e d i a t e - l e v e l 
l l g a i d s a s t e s a r e t r e a t e d b a t c h - v i s e v i t b t h e 
e f f o r t d i r e c t e d toward f i x a t i o n In a e d l a 
a h i c h v i l l r e s i s t l e a c h i n g . Q u a n t i t i e s op t o 
7 . 5 ea a / e o n t h of a n a c i d a s e r i c l a B - p l o t o n l a a 
s o l u t i o n a r e i n c o r p o r a t e d in a 
c e i a n t - v e r a l c a l l t e n o r t e c . B r i e f B a s t i o n I s 
s a d e o f o t h e r b a t c h a o t b o d s a sed v h l c h 
i n c l u d e t h e g e l l i n g of c O B t a s i n a t e d s o i l s and 
i n c i n e r a t i o n o f l i q u i d o r g a n i c s a s t e s . 
L i g a i d - s a s t e t r e a t B e n t c o s t s vary f roa $ 7 . 0 0 
t o S690/CB a. ( l o t h ) 

O l s c a a s e s v a s t s t r e a t a e n t f a c i l i t i e s . B r i e r 
d i s c u s s i o n o f p a c k a g i n g and b a r i a l a t t h e s e 
s i t e s ; h e n c e , s a y be r e l e v a n t t o s h a l l o w land 
b a r i a l . (DR/Gi) 

• t S T I S , •>DIO»CTI*r.; B l S T t TIIITRIIT-. f U T E S , 
LigOID; ETaPOIsTIOB; PXLTBaTIOB; 101 E l d U B O I ; 
PL0CC0UTI0P; IBSOIPTIOB; l i S T E i , S0LI0; 
SOLIDIPICsTIOB; B O B U l ; COBPlCTIOP; ItSTE 
TOL0RE; EC0B0RICS; 'OLORE BtDOCTlnf: BtSTES, 
LOW-LEVEL; t l S T B S , U T E J I t C I I T I - L t l E L ; 
DICOBTDRIB1TIOI PkCTOBS; PISSIOR PtODOCTS; 
PLOTOItOR 230 ; PIILD ST00IE5 

L 
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P a r s e r . R . J . , t!. Tang, J . ! j e t*y , and » . ? . 
Spencer, university of California. Departaec 
So i l Science and I g x i c e l t a r a l v,aq inter i s g . 
Riverside, C». 

Lend Disposal of sazardoas wastes 
"exachlorobeezeae. (a) 

rocteining 

CO*r-T«a a«>; Disposal of Residues on Land, 
Proceeding of a Rational Conference, S t . L o u s , 
BO, Septeaber 13-15. i»7«, (pp. 83-B6) , 516 po. 
(coip-76o«68| . PVTT) 

texachlorobeazette ISCS) i s present in 
industr ia l vaste as a resu l t of projection of 
chlorinated so lvents and is a registered 
fungicide. Disposal of BCi includes 
auaicipal l a n d f i l l s , land bar ia l . iagooning. 
decp-vell in j ec t i on , and incineration. The 
primary scans of d iss ipat ing BCB i s by vapor 
phase transport. The ef f«cti**ncss of 
various coverings . * . 9 . . s o i l , water, and 
polyethylene, on RCB v o l a t i l i z a t i o n was 
deterained. Compacted s o i l vas found to 
reduce 1CB f l a i c s fcoa s e e containing wastes 
I>r 1 t l e e s . l a t er (1.S3 en) was found t o 
reduce DCS flux by 10(E-3). ?',lyethylene 
(a-6 s i l thickness) was shoved to reduce f lex 
by betvaen 37-nOl. The vapor di f fus ion rat« 
vas shovn to be dependent on vapor density 
gradient and di f fas ioa c o e f f i c i e n t . Potk 
factors acre skova to increase vitk 
teaperatare. (JT) 

Revievs tb* probless associated with toe 
disposal of BCB and eapkasizes tke vapor phes* 
transport problea. Direct ly applicable to 
shallov-laad buria l . (OR/JT) 

mucmaioiERtic: TR»V,SPORT»?IOS: SOILS; 
nOISTIIC CORTEBT; M T t a ; P^-THRTLERE; DERSITJ; 
( I S I S ; 0IPP0SIOR; BaSTES, RORSIDIOICTIRE; 
BkSTES. tBDOSTRIRL; RkSTE OTSMSkL; BkSTt 
niHiefteiT; SEILIRG; seat MTEBTRLS; rretD 
STOBIES 

cleaning solat ion [22? o a of «S3-»Dn at 
10% by weight), prieary decantaaination 
so la t ion ( 2 2 1 en n a' 13* by veigkt) . end 
deaiBeralixer regenerat ion waste daring a 
prisary to secondary leak (1S1 ca a ) , 
s y s t e s s s t a l l e d vet* c r y s t a l l i z a t i o n vitk 
s o l i d i f i c a t i o n ipolycstec biaderl . f l u i d bed 
dryer «itk s o l i d i f i c a t i c a (polyester binder) , 
extruder/evaporator, and incineration vitb 
s o l i d i f i c a t i o n (polyester binder) . The 
overa l l concles ioo i s that tkese sys teas are 
technica l ly capable of being ins ta l l ed in an 
ex i s t ing s tractare aad sect federal and loca l 
reve lat ions in addition to plant t ecks ica l 
spec i f icat ion l i a i t e t i o n s . Operation, 
aaiateaance. and c a p i t a l tact f i t co s t s are 
cospared t o tke potent ia l operating savings 
vken i n s t a l l i n g volose redaction eguipsent. 
Tke c o s f s a v i a g ranges, which i a c l s i e aaaeal 
aad probabil ity v a s t e s . are i » . 2 e l l l t o n to 
SH s i l l i o n . not including a berial tax of 
J . IO/ lb , and SIO.% a i l l i o n to t i l . 3 a i l l i o s 
incleding tke I . 1 0 / l b burial t a t . tke 
conservative reviev skovs taat avai lable 
ratsaste woleue redaction egeipeent 
backfitted in an e x i s t i n g nuclear paver plant 
i s t echnica l ly and economically f e a s i b l e . 
( I s t k ) [ U 9 | 
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<37 1> 
f e r r i g n o . C . P . , and 3 . P. a f c i t e . 
" U l b e r t / C o e a o n v e a l t k , R e a d i n g , p i . 

F e a s i t i l i t y o f R a d v a s t e Vo luae R e d a c t i o n a t t k e 
Tbree R i l e I s l a n d B s c l e a r G e n e r e t i a g s t a t i o n . 
(3) 

<370> 
Perrigno, o.P. 
PI. 

cl lbert/Cosaonvealtk, Pending. 

Voluae Redaction Processes in Light inter 
Reactor Radvaste Treataent. (2) 

CORP-770S12; Ranageaent of Lov-level Radioactive 
Raste, B.R. Carter. » .». Roghissl, and B. Kahn 
( I d s . ) . Proceedings of a Sysposiaa, nt lanta , 
S», Hay 23-27, 1971. Pergaaon Press, Res yor», 
Rt. Ch. •>. (pp. 307-321), WW pp. ( i n « ) 

This paper addresses atat 
egcipsent ava i l sb le to fa 
quantity of radioactive • 
ex i s t ing coaeercie l uncle 
tke lov- leve l bsrial s i t e 
tbe nuclear plant aast be 
bigk ef f ic iency —*»m to 
radioactive vaste shipped 
revlevs the econoslc and 
f e a s i b i l i t y of i n s t a l l i n g 
s y s t e i at an ex i s t ing l i g 
Rea l i s t i c vaste g m n t i t i e 
pressarlied vater reactor 
ca l e s la ta the ttanaportat 
in-plant s o l i d i f i c a t i o n c 
tvanty-yaat period, «ltk 
and ten percent e s e a l a t i o 
and q . a n t l t l e s considered 
bottoss (363 ca a t o t a l ) , 
• t o t a l ) , cospscted trash 
probability vastas - - ape 

e-of-tka art process 
rther reduce tke 
aste skipped fros an 
ar pover plant to 

Recognizing t u t 
given a l o e - c o s t , 

redsce tbe volose of 
o f f s l t e , t h i s paper 

technical 
a volasa redaction 

ht vater reactor , 
s fros a t e o - a n l t 
are seed to 

ion, barial and 
osts over a 
ten percent interest 

Raste sources 
vera evaporator 
resin slurry (2* ca 
(117 ca e ) , and 

nt steaa generator 

Povcr Generation, Proceedings of Pennsylvania 
Electr ic association Coaaittee Spring Reeting. 
narrisburg. P i . Hay 5 -6 . 1977, ( i t pp . ) . (1 ,17 , 

Barial coats for radioactive vasce have been 
increasing at an anneal rate of 28« to 259*. 
Due t o th i s inf lat ion ra te , a stady vas 
undertaker, to as ses s the tecknical aad 
economic f e a s i b i l i t y of incorporating 
cossercial volsse redaction (VR) s y s u s s into 
tke radvaste s y s t e s s at Tkree Rile Tsland 
(TBI). The resu l t s indicate that tke 
following TR sys t e s s are teckaical ly 
coapatable: c r y s t a l l i z a t i o n 
(forced-circulation evaporator), fluid bed 
dryer (anhydrous s a l t in a polyester binder) , 
an eztrader/evaporator (using bltaaea) and 
incineration (calclner and inc inerator ) . 
Econosic evaluation vas based oa e s t i sa t ed 
vaste g s s n t i t l e s , projected operation and 
aaintentnee c o s t s , s o l i d vasta packaging 
s y s t e s s and barial cost project ions. (JT) 

» reviev of those vol use redaction sys te se 
considered technical ly and ecosoaica l ly 
coepatable vitk the Three "He Island Station 
•yates . Ro s ign i f i can t data are presented. 
(SR/JT) 
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<3-»J> 
r i t x q e r a l d . C . L . , » - » . Codbee . R . S . B l a n c o , and 
« . S e v i s , Oak Ridqe R a t i o n a l L a b o r a t o r y , Oek 
• l d q e . TR. 

The f e a s i b i l i t y o f r n c o r p o r e t i a q R a d i o a c t i v e 
Ras te i a I s p h a l t - r P o l y e t h y l e n e . (31 

R e c l e a r h p p l i c a t l o e s a ad T e c h a o l e q y 
» r » 2 1 - » 2 « . ( 1 * 7 0 . Beceaber l 

t e n i d e e * f ron s e a e o s s aad o r g a n i c 
i n t e r e e d i a t e - l e v e l r a d i o a c t i v e ' a c t a c a a ba 
i n c o r p o r a t e d l a a s p h a l t o r p o l y e t k y l e n e t o 
r e d e c e t k e a o b t l t t r o f r a d i o e a c l l d e s 
s a b s e q a e a t t o b a r i t l . I s r h a l t or 
p e l y e t k y l e a e p r o d e c t s c o a t a i a i s q a p t o * 0 at 
t o f a o B o z l d i x l a q i a o r a a a i c s o l l a s k e v e a 
c h o a i c a l r e s i s t a n c e s i e l l a x t o t e a t of para 
a s p k a l t or p o l y e t h y l e n e . Leack s o l i d s have a 
c h e e i c a l r e s i s t a n c e s i l l i e r t o t k a t o f par* 
a s p k a l t o r p o l y e t h y l e n e . Leech r a t e s f r o a 
t e a c h a b i l i t y t e s t s a r e p r e s e n t e d i a t e b e l a r 
f o r * Bad i a q r a s s p e r s q e a r e c e a t l s e t e r p*r 
day an I t s . Leech r a t e s p r o t e c t e d o v e r 200 
y e a r s I n d i c a t e t k a t a p p r o x i e a t e l y 5 p e r c e n t 
of * r e l a t i v e l y s o l a b l e r e d l o n e c l i d e s a c k a s 
R* 22 o r Cs 137 or l o s s t a s k I t o f a 
r e l a t i v e l y i a s o l a b l o r a d l a n a c l l d e s a c k a s t a 
105 v o e l d b» l e e c h e d f r o a a 55 q a l l o a d r e e 
s v b e e r q e d ia w a t e r . P o l y e t h y l e a e was s h o o s 
t o a c c o a o d a t o ap t o *0 a t % o f o r q a a l c 
l i q e l d s sack a s t r i b a t y l r h o s p h a t e (TRPl . 
w h i l e a s p k a l t was s o t shown t o bo c a p a b l e of 
t o l e r a t i n q 25 a t t of TSP s a t i s f a c t o r i l y . 
The p o l y e t h y l e n e p r o c e s s a a s shown t o h e 
s a p e r i o r t o t k e a s p k a l t i a f l a a a a b i l i t y aad 
r a d i a t i o a s t a b i l i t y t e s t s . I n c o r p o r a t i a q of 
v a s t e s c o n t a j n i a q o x i d a n t s i a t o a s p k a l t 
appears i « a d v i s a b l e . ( i a t k | (JO 

r e p o r t c o n t a i n s s o o o r e l a t i v e l y r a r e 
p o l y e t h y l e n e t e a c h a b i l i t y d a t a . ( O I / J Q 

RaSTES, RIOIQICTIVZ; I 1 S T I P90CESSIR*;; »»STt 
OISPOStL; ROSIIL; kSPftlLTS; fOLTrTRTLERE: 
se i lDtFICITIOR; LE1CRIRC; IZt-.nTtS; RtTORERS; 
TRIBHTTL PROSPRiTE; IRROSIlIZaTIOR: LaBOFITOM 
STODIES 

<373> 
r s l l a i , E . , aad R. S t a r k , I a s t i t a t f a r 
l a d i o e k e e i e , T e c k a i s c k e R o c h s c h a l e R o a c h e s , 
R e a l c h , Geraar f e d e r a l t e p s b l l c . 

The t a s t i t s t e f o r R e d i o c h e a i s t r y and t h e 
Research ( s e c t o r PIN F f a p o r a t i o a P l a s t for 
T r e a t l a q Low- sad l a t e r a e d i a t e - L e v e l L iquid 
R a d i o a c t i v e l a s t e s . ( •) 

I l H - S J - 7 1 / l : P r a c t i c e s i a t h e T r e a t a e a t o f Lov-
aad l a t e r a e d i a t e - L e v e l R a d i o a c t i v e R a s t e s , 
P r o c e e d l n q e of a S y s p o s l a s , V i e n n a , h o s t i l e , 
Oeceaber « - 1 0 , 19*5 , ( p p . I 1 V I M ) , « « * p p . (11»«) 

In I H l a t s o - s t a q e e v a p o r a t i o n p l a a t f o r 
t r e a t l n q r a d i o a c t i v e l i q u i d t e s t e s was b a i l t 
on t h e grounds of t h e r e s e a r c h r e a c t o r * M , 
Raniea . The d i e a a s l o e s o f t h i s p l e a t a r e 
s sch t h a t a l l l o o - and la t e r e e d l a t e - l e v e l 
l l q a l d e a s t e s , both f r o a t h e r e a c t o r s a d f r o s 
the T n s t l t e t e f o r • a d l o e b e a t e t r y , can be 
e v a p o r a t e d . The f i r s t s t a q e o f c o n c e n t r a t i o n 
i s c a r r i e d o a t by a f o r c e d - c i r c u l a t i o n 
e v a p o r a t o r v l t h a t h r o a q k p e t of 350 U t e r e / h 
by 50-kv s a r l s a l c u r r e n t c o a s a a p t l o n . T h i s 
e l e c t r i c a l l y aad a t e a a - k e t t e d e v a p o r a t o r i s 
eqs lpped a l t b c y c l o n e ( o p e r a t o r aad a 
c o a p r e a s o r t o t r a a s f e r t h e vapor in 
s a p e r h e a t e d a t e a a . The second a t a q e i s a 
f i l e e v a p o r a t o r v i t a a s t l r r l a ? f e a r <o q«t a 

k l e h d e q r e e o f c o a c e e t r a t i o e (SI-TOI s o l i d s 
i a c o a c e e t r a t e ) . Per f i n a l s t o r a q e t k e a e 
k i q k l y - c o e c e a t r a t e d i a t e r e e d i a t e - l e v e l e a s t e s 
a i l l be f i x e d i a b i t e e e a . The e v a p o r a t l o e 
p l a n t ns d e s i q s e d and c o e a t r a c t e d by t e e 
P i a t s c k - a e e a q Coapeay , f e d e r a l t e p e b l i c o f 
Ceraany . k f t a c t h e p l a a t » * s c o e p l e t e d , a o a e 
t e c k k i c a l i a v « s t i ? c t i o a s o e r e s a d e c o a c e r a i a q 
c a p a c i t y , h e a t t r a a s f e r . aad e f f l c i e a c y o f 
t k e f o r c e l - c i r e a l s t i e s e v a p o r a t o r by v a r i o e s 
e i p e r l a e s t a l o o a d i t i o a s . I a t h l a vay t k e 
v a r i a t i o a o f t h e aaaber o f r o t a t i o a s . the 
i a f l e e a c * o f t k e a a c r a s t a t i o a a , aad 
v a r i a t i o n s of t e a p e r a t a r e and p r e s s a r e 
d i f f e r e n c e s e a r * s t a d i e d . The 
d e c o a t a a i a a t i e a f a c t o r s ( D . P . I o f t k e 
e v a p o r a t i o a p l a a t a r e o f a a i a i a t e r e s t . 
T h e r e f o r * , s o e e e x p e t l a e a t s a l t k 
i a t e r a e d i e t e - l e v e l a c t i v i t i e s o f t a 2a aad z 
12 ( e e r e p e r f o r e e d . Tke e v a p o r a t i o a 
• i p e r i e e a t s v i t k 0 . 1 - 0 . J CI l a i s a c t i v i t i e s 
s e x * a s e d t o d o t s - r a i s e tke D. f . a t v a r i o e s 
p o i n t s o f t h e e v a p o r a t i o n s y s t e s ; t h e t e s t 
i n d i c a t e d a B . r . o f 1 0 ( t * « | b e t v e e a f e e d aad 
c o n d e n a n t e . The e v a p o r a t i o a t e s t s e i t k 
i o d i a e r v q e l r e d 1 9 - 2 0 C i t 12* a c t i v i t i e s t o 
d e t e m i n e the B . r . d a r i a q s o e e h o a r s , b e c a a s e 
o f t k e s h o r t h a l f - l i f e (25 s i s ) o f t h i s 
i s o t o p e . I s t h e s e e x per i s e a t s t h e 
r e l a t i o n s h i p b e t e e e n t h e 0 . » . aad t h e 
p l - c o a d i t i o a s • * » e s p e c i a l l y s t e d i e d . l a t h e 
r e q i o c o f p i t t o pR a .O, t h e 3 . F . v a l s e s 
a c r e b e t s e e n 10(Z»S) aad 1 0 ( c « * l ; v l t k l o v e r 
p« v a l a e s t h e O.P. d e c r e a s e d r a p i d l y . The 
a d v a n t a q * o ! t h e s h o r t - l i v e d 1 12* a c t i v i t y 
i s t k a t i t d o e s n o t l e a v e aay r a d i o a c t i v e 
w a s t e b e k i a d and t k e p l a n t caa be e s e d 
i s n e d i a t e l y a f t e r w a r d s . The r e s a l t s o b t a i n e d 
showed t k a t t k e p l a a t i s s u i t a b l e f o r t h e 
e v a p o r a t i o a o f r a d i o a c t i v e l i q a i d v a s t e s . 
( » e t M 

Evaporator c o a c e a t a t e e a s t be s o l i d i f i e d for 
s e r i a l : h e n c e , i n d i r e c t l y r e l e v a n t t o s h a l l o w 
land b e r i a l . (DR/OI 

EThPOflTIOl; l lSTr. TIZITnEvT: DEC0VT»ltmTI3» 
•1CT0IS; ETnPOUTOES; S l S T t S , LtgOIO; XtSTES, 
• lOIOkCTIfE; IhSTES, LOn-LVVK.; 1 1 S T K , 
IITrRREDThTZ-LEVEL; StTOSESS; PLOTS, (ISTE 
T^S»TS!«T: L l ! ) I H O » I STODtES 

< 3 ' » > 
V r a n c i o n i , S . H . , and J . a . Crabbs ( T r a n s l a t o r ) , 
f e d e r a l I n s t i t u t e f o r R e a c t o r Research , 
• a e r l i a q e n , S w i t z e r l a n d . 

P i l o t I n c i n e r a t i o n p l a a t f e r S o l i d , C o a b s s t i b l e 
aad Low-Level R a s t e s . (a) 

3RRL-tr -»5 iO; EIR-2««; 3» pp. ( 1 4 7 a , Ray) 

h p i l o t p l a n t for i n c i n e r a t i o n of l a . l e v e l , 
c o s b e s t i b l e w a s t e i s d e s c r i b e d . The 
r a d w a s t e s are d e r i v e d f roa tke f e d e r a l 
I n s t i t u t e for R e a c t o r R e s e a r c h (FIRR), 
h o s p i t a l s , s a a i t o r i a , and a s c l e a r power 
p l a n t s . Sack t r s s t s e a t o f t k e w a s t e s w i l l 
a l l o w t h e e a r l e s s p o s s i b l e v o l a a e r e d a c t i o a 
met the a s k e s caa be c o n s o l i d a t e d in a s t a b l e 
b lock for l e a q - t e r e s t o r a q e . The p l a n t v l l l 
hand le l o e - l e v e l v a s t e s , a l p h a 
v a s t e s - e s p e c i a l l y p l a t o a l s s c o n t a i n i n g 
w a s t e s , and t h e c a p a c i t y s i l l be 25 -30 k q / h r . 
Erpected f e e l s s r e p l a s t i e s , c o t t o n , p a p e r , 
r a b b e t , n e o p r e n e , and wood. The c a l o r i c 
v a l u e v i l l vary b e t v e e n 2 , 7 0 0 and 1 0 , 0 0 0 
k e a l / l q . > c o a p l e t e d e s c r i p t i o n of t h e 
p l a n t , t k e workinqa, and t h e l l e e a s l n q i s 
p r o v i d e d . (RDV) 
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<3T»> 

<J7n> COiT. 
• I S R S , t o t - m n : i K i n u T n i ; R»ST?S, SOLID; 
i n s ; tninsT GUES: riLTEiS; HIBTS. tisTt 
n n n m : S»STI TKSTSERT: VOLORJ BSBOCTIOR-. 
TIELD STBDIES 

<3T5> 
r t u t , J . I . . and l . t . B u r g e r , B e t t a l i e - P a c i f i c 
n c t t n s t L a b o r a t o r i e s , t i c k la ad, I I . 

P o l y e e r l c Redia f o e T r i t i e a f i x a t i o n . («) 

B B n - S - n l O ; 2* p p . ( 1 « 7 5 , Ray) 

The s y n t h e s i s a s d l e a c k t a s t i n g of b a k a l i t a , 
p o l v a c r y l o a i t r i l e , aad p o l y s t y r e n e ) f o r tka 
f i x a t i o n of t c i t i a a i n p r e s e n t e d l a t k i x 
c a p o r t . l a o r d e r t o s t a f f t k a s y n t h e s i s 
s c h e s e aad t o s t e d y t h e p r o p e r t i e s of tka 
p o l y e a r s t o bo ased f o r f i x a t i a a , s e s p l e s o f 
p h e s o l i c m i u , o o l y a c r y l o a i t r i l e . snd 
kydrogeaated p o l y s t y r e n e aara p r e p a r e d . Tke 
r a m l t a o f l a a c k t e s t s r a t e s l a g t r a c e r 
q u a n t i t i e s o f t r i t i a a s k a a a d n e g l i g i b l e 
r e l e a s e g e t a t i t i e s a f t e r p r e l i s i g a r T r i n s i n g . 
Tke t e s t s p e r f o r a e d f o r t k i s s t e d y i a d i c a t e 
t k a t o e l y p o l y s t y r e n e aad t h e p k e a o l i c r a s l a s 
v a r r a a t a t e d y I" * l e v o f p r o c e s s f e a s i b i l i t y , 
p r o d a c t p r o p e r t i e s , aad c o s t . Tke t k e r a a l 
aad r a d i a t i o a s t a b i l i t y o f t k e p o l y a e r s i s 
a l s o d i s c a s s e d . Coat e s t i a a t e s f o r a s e of 
t k e a o l y a e r i c a a d i a i s coaparad i n t a b u l a r 
f o r * a l t h o t k e t f i x a t i o n and s t o r a g e 
a l t e r a a t i t a s . (JC) 

Peport i s g e a r e d a o s t l y t o a a r d s p r o c e s s 
d e s c r i p t i o a s . Tka l e a c h d a t a a r e n o t reported 
l a l a t a r a a t i o a a l I t o s i c Energy agency s taadard 
f o r a a t . (Da/JCl 

P I I I T I O I ; SOLIDlTIChTTOR; TtlTIOR; POITHMS; 
R t S I f S ; COBCIETES; COST BEBEPIT l f l l T S I S ; 
ERCIPSOLITIOR; LKORHOST STUDIES 

s t o r a g e . B o s t of t k e I c e - l e v e l w a s t e can be 
p a r i f i e d c o n v e n i e n t l y by i on e x c h a n g e . 
S e p a r a t e b a d s o f s y n t h e t i c c a t i o n and a a i o a 
exc*iange r e s i n s a r e a s e d f o r t k i s p a r p o s e . 
Soae i s o t o p e s are a b s o r b e d a i t k h igk 
e f f c i e n c y ( C s , s r ) . s k e r e a s o t h e r s ( I r , l b , 
Ba) a r e a o t e f f i c i e n t l y r e a o a e d in t k i s 
p r o c e s s . By p r e c e d i e g tke i o e - e z e k e a g e s t e p 
a i t k a f l o c c a l a t i o c t r e a t a e a t ( a d d i t i o n o f 
a l a a and a d j a s t s e n t o f pa t o 6 . 5 ) . t k e 
o v e r - a l l e f f i c i e a c y was c o a s i d e c a b l y 
i a p r o v a e . Ik an s a t a r a t a d , t k e i o n - e x e k a a g e 
r e s i n s a r e r e e a a e r a t e d by a a a a s o f n i t r i c 
a c i d aad s o d i a a h y d r o x i d e . Tke r e g e e e r n e t 
s o l u t i o n s a r e n i x e d , c o a c e a t r a t e d by 
e v a p o r a t i o n , aad s o l i d i f i e d by tka a d d i t i o n 
o f P o r t l a n d c a a e n t . The s a a e p r a c e d s r e i s 
ased f o r i n t e r a e d i a t c - l e v e l a a s t a s f r o a t h e 
r e p r o c e s s i n g p i l o t p l a n t aad o t h e r 
l a b o r a t o r i e s . Soaa e a s t s s o l a t i o n s , n o t 
s a l t e d f o r e v a p o r a t i o n , a r e s o l i d i f i e d 
d i r e c t l y . S o l i d a a s t e s a r e c o l l e c t e d and 
c a s t i n t o c o a c r e t e in d raas o r b l o c k s , t h e n 
p o s s i b l e , t h e v o l a a e i s r e d e c e d by a e a n s o f a 
k y d r a a l i c p r e s s . Tbe v a s t e - t r e a t a e a t p l e a t 
a t ( j a i l e r h a s been i n o p e r a t i o n s i n c e 1962 , 
and t h e e x p e r i e n c e o b t a i n e d s o f a r i s 
d i s c a s s e d . The c o s t o f t r e a t i n g s o s e o f t h e 
v a s t e t y p e s has beea c a l c a l a t e d . Tke a a o a a t s 
o f l i g a i d v a s t e s e e d i n g t r a a t a e a t a r e 
r e l a t i v e l y s a a l l , r e s s l t i a g i n b a t c k - v i s e 
p l a a t o p e r a t i o n . I l l s o l i d v a s t e ( i a c l u d i n g 
s o l i d i f i e d l i q u i d s ) i s a t p r e s e n t s t o r e d on 
t h e s i t e of t k e t n s t i t a t e . Tbe f i n a l aatkod 
o f s t o r a g e or d i s p o s a l has a o t yet been 
d e c i d e d . ( l a t h ) 

D e s c r i b e s v a s t e t r e a t a a n t at ( j a i l e r , s s a e 
d e s c r i p t i o n o f s o l i d i f i e d s n s t e , o t h e r v i s e n o t 
d i r e c t l y a p p l i c a b l e t c s k a l l o v l a n d b a r i a l . 
(DVG>) 

11STES, BtDIOlCTITE; MSTE TIE*TRE»T; RlSTES. 
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fLOCCOlaTIOB; TOW BE CEDOCTIOR; PLIITS, BkSTE 
n n n m ; IETIERS 

<J7«v 
Saaderaack, B., and J . 8 . Laadby, I n s t i t a t for 
ktoaanergi, E]e l l*r , lorvay. 

•asta Traatsent at tke I s s t i t a t e for Itoate 
Energy, ( j e l l a r . (•) 

C01F-oS1202; UEl-SR-71/22; Practices in tka 
Tcaataeae s f lo»- aad Interaediata-Level 
Radioactive Bastes, Proceedings of a Syepoalaa, 
Vienaa, t a s t r i a , Daceaber e - M , 1*65. 
International t t o a l c Energy agency, Vienna, 
• e s t r i a , (pp. I e 7 - I 6 l ) , gat jp. (1««6) 

Tke f a c i l i t i e s of tka l a s t i t s t e for Itoalc 
Energy, ( J a i l e r , iaclade tvo rasearck 
reactors , laboratories for radioisotope 
prodectloe, caes l ca l aad ae ta l larg l ca l "hot" 
laboratories , a s s a l l reprocessing pi lot 
plant, e t c . The operation of tkese 
f a c i l i t i e s crea tes radioactive e a s t s prodeets 
of different categories , after aos l tor iag , 
soae of tka l o v - a c t l v l t y l igald e f f l a e s t ia 
released d irect ly ia to tka River l i t e l v a , in 
tke eelgkkorkood of tke la f - . i ta te . The 
aaxlaaa release peralttad by the aotkori t ias 
la , for the t l a e balag, S.S CI (valghtadl per 
30 d. This v i l l be axteadad to 2 Ci 
(sl ighted) per JO * af ter tke coaptation of a 
special e f f laaat rece l ee s t Una aov ander 
coastract lon. Tke reaaining lov- and 
Interned l a t a - l a t e l l i ga ld vastas are treated 
In a vaste-treataent plaat before releasa or 

<377> 
Gesveia, a. J . , 0 .5 . Environsental Protection 
agency, Offico of sol id Ratte , lashlngton, DC. 

Liners for Land Disposal S i t e s - in Issasssant . 
(3) 

SH-137; 6 pp. (1«75| 

A re la t iva ly recent developaent in aanltary 
l a n d f i l l design technology i s the ase of 
barriers to inhibit tbe sovaaeat of laackata 
into groaad and surface aatec. "any 
e a t e r l a l s have been proposed and ased as 
barriers to l i v e land disposal a l tea . Tbey 
iaclade conventional paving asphal ts , hot 
sprayed asphalt , aapkalt sealed fabric , 
polyetkylsae, polyvinyl cklor ide , batyl 
rabber, kypaloa, etkylene propylene dieve 
aonoaer, cklorinatad polyatkyleaa, coapactad 
c lay , and a i l t a r e s of native s o i l vltk eithar 
a o a t a o r l l l o s l t e or ceaeat . t laoat a l l of 
tkese aa tar ia l s kava bean aaed aaccesafs l ly 
at one or aore lead disposal s i tat. • brief 
d i scass ios of sose of the s i t e s , aatarial 
properties , coastract lon letkods (eobgndn 
preparation, l iner i n s t a l l a t i o n , and l ine 
protec t ion) , c o s t s , fat are a a t e i i a l s , and 
leak detect ion i s g i v e s , Por sack l iner 
aater ia l a construction spec i f i cat ion i s 
lnclsdsd. Only aa tar ia l s that coald be saed 
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« 7 7 > COM. 
to c o l l e c t leachat* ere given- Tke l n c U t t 
tkat i s c o l l e c t e d eas t be reeoved fro* tke 
base of tke sea i tery lead t i l l foe t m t M i t 
oc rec lrca ln t ioa . 9ecaes* none of tk* 
proposed e a t e r l e l s has been Jedged superior 
to another, c o s t Is l i k e l y * deteralaiag 
factor ia tk« s e l e c t i o n of s e i t a b l e l iner* . 

U l t l S ; tISTES, •OniDIOtCTIR; StPITltT 
IIIDPILU; LEICUTES: ASPHalTS: CEBESTS: 
lOtTIOCIlUXITE: SOIIS: CUTS; P0LT9EES: COSTS; 
mute: itvins 

<j ,»e> 
Godbee, I . I . , Bad O.S. Joy. Oak t i d e * Satloaal 
laboratory. Oak t idge , T». 

kssessaeat of the Loss of l ad ioee t ive Isotopes 
froa Vast* s o l i d s to tk* EavironMnt. Fact 1: 
lackgraaad and Theory. O 

01IL-TII-«333: «2 pp.(1«7a, rebrsaryl 

ksscssaoats of tka asoaats of rad ioact iv i ty 
froa wast* s o l i 4 s that eater tka t i r t r n i t t t 
- - « aeeded for •enlecer lng , e c o j o e i c , aad 
sat»»» •»-.Ia«tioa» of pcofesed eas t* 
treataeat , storage, transport, and disposal 
sys teas . ( e a r l y a l l prog re a* oa tko 
incorporation of radioact ive vastes i e s o l i d 
aedia hev* iaclsded s tad ias to deteraia* tka 
tlaa dependency of l o s s e s free tha products 
foraad. Pf^geoiitly, racosrso kas been aada 
to aapic ica l aad saai*aapicical ra lat ioas ia 
order to traasposa tke exptr iaeate l data to a 
broad spectraa of real s i t a a t i o a s aad to 
• i t r a p o l a l e these r e s u l t s . Itoaever, too sack 
rel iaace oa eapir ica l and s ea i - eap ir i ca l 
ra lat ioas tends to obscsce as eaderstnndlag 
of tke faadaaeatal sa s s transport throegh 
vast* s o l i d s , i s hopelessly eoapl icated, aad 
not asenable to treataeat by establiskad aass 
transport tkeory- la a l e s of tke foregotag, 
t k l s report presents several tkeorat ica l 
• ipcess ioa* based on sas s transport pkenoseaa 
that r e l a t e tke radioact iv i ty escaping fcoa 
sack s o l i d s to d i f f a s l o a , d i sso lut ion 
processes, sarface condit ions , and 
tadioactiTe decay, tepresBBtatlve aaal lable 
data for radioactive >ast« s o l i d s 
incorporated in ceaeat , asphalt , caraaic , aad 
glaea aedla are analyzed aaiag tke 
tkeoret ica l expressions presented. Tbase 
saalysas skos tkat an expression tilting into 
accoaat di f fus ion and coaceatretion-dependent 
d laso lat ioa s i t e s good agraeeeat »itk tka 
data for aoat of tke prod acta considered. In 
tke sa in , tkese products can be categorised 
as aasta s o l i d s of loa s o l a b i l i t y 
incorporated in inert aatr ices . Tke 
e f f ec t ive d l f f e s i v l t l a s obtained are la tke 
range of aid 10(1-17) to add 10(1-12) saeare 
cent iae ter / secosd , tke d i s s o l s t l o n rat* 
constants are in tbe rang* of kigk 10(*-«| to 
loa 10 (1 -7 ) / sec , and tke sarfac* transfer 
constants are la tke rang:* of loa 10{I-»| to 
lo* 19 (x-3) / s e e for tke prodect* aaalyxed. 
Once determined, sack pataaeteca can be ased 
to eospare various sas te prodacta aad to 
e s t l a a t e re l eases fro* tkes* pcodscts i s 
psr t l c s lar , lona-tara re leases . (latk) 

Tke coeaoa e leeoscept loas and preblea* 
associated a i tb tk* interpretation of 
leackabl l l ty data a te pcesentad aad saggest loas 
offered. Tk* report coatalns a s ign i f i cant 
aaoeat of car** f.'.ttiag aatkaaatical *xpr**alans 
to approximate d i s s o l a t i o n , d i f fas ioa , and 
sarfac* paeaoasna. (n«/JC) 

a iSTES. PIBIOaCTIVE: SOCIDirlClTIOS; LEaCBatSS: 
uacaiae; oirrasios: aissotrrioi; ikoraacTivi 
DECaT: B9BT1L: CtaESTS; XSPIILTS: CM13ICS; 
O . I S S : TBtOIETTCkL STJPIIS 

<37a> 
•Saliaski. « . . X. Csiatak, J. Sera l a , aad t . 
Dxiseecki. l a s t i t a t e ef •*c lear teas-arch, 
Sadioactiv* Saste Disposal be part s e a t . 
Oteock-Svierk, Poland. 

Sesul t s of Exploitation af a P i lo t -P lea t 
Ias ta l la t ioa for l i t a a l a i x s t l o a ef Badloective 
Sledges. (3) 

I s a - l a f a / T I I I / c / a ; 17 pp.(lfTa) 

• e s s I t s are discussed of explo i ta t ion of a 
p i l o t -p lan t i n s t a l l a t i o n fox b i t a s i a i x a t i o a 
of radioact ive sludges of as e f f i c i ency of 25 
1/k- Ia a U s e period of 20 aoatb 120 cyc les 
• e r e carried oat ia vfcick «0 ca a of 2 .a t 
s l edges free treataeat of lo*- l eve l eas t s by 
t a * pkospkate-fecTocyaaide Baths* vere 
s o l i d i f i e d . Tke f-tO aspkalt aas ased for 
b i t e a i a i z a t i o s . Tke k i t a a l a i t a t i e a pcodects 
coatained S-13.5* ef a i s t r a l s sbs taaccs . 
Their a c t i v i t y vas la tbe raag* of 5 x 
10(I-«) - 5 x 13(E-3| eCi/g for alpka 
e a l t t e r s aad 1.2 - 3.0 x 14(1-21 sCi/a for 
beta a a i t t e c s . Tke process i s br i e f ly 
described. I* tk* next year iacressed 
aiaaral contes t ia tke s l a l e s s (ep to 15-2011 
aad in tk* kitaeea (ap U 25-10*1 i s expected 
da* to iacreased e f f i c i cacy of tk* 
c e a t r i f aging aad f i l t e r lag apparatas. Tke 
cos t of incorporating sladge (froa i c* a of 
vast*) i a t o bltnaei i s a* x l aad i a t o ceeaat 
175 x l . (latk) |BDV) 

a*ate Volaee 

B;IURS; BITOBEBS; BITBIIBrcitioi; :t*Ens: 
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IBR0BILIZITI0I; SOIIDir iClTIOI; H C t P S l l k T I O S ; 
BTTIOPS; ECOP0BICS; P U I T S . MSTt T t E l T n a T ; 
t E S H S ; SL00CES; V 0 U K ItBJCTIOl; SaSTt 
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<3«0> 
Sraalaad, l . f . , peaasylvaaU State Oaiversity, 
Oaiversity »ark, PI. 

Iaeiaeratioa of saeta l i g s id S c i s t l l l a t l o a 
Plaid. (2) 

COir-770512; aaaageaeat of l o v - U v e l tadloact ive 
•ante , s . 1 . Carter, I . I . aogk i s s i , aad l . (aka 
( I d a . ) , Proceedings of a Syaposiaa, kt laata, 
Sk, fay 23-27, 1*77. Paraesoa Press , lev Tom, 
»T, Ck. *, (pp. *1»-*27), 121» pp. (1f>«) 

Isc laerat ioa appears to be a log ica l aetkod 
for disposal of tke l o e - a c t i v i t y , flaaaakle 
sas te froa l lgaid a c i a t i l l a t i o n coeat iag . l a 
obvloas advaatagr ia tkat volee* redact ion i s 
a l s o s t 100* (altk tka esceptloa of ta* g l i s s 
v i a l s ) , to barlal spae* i s r*g*ir*d, tk* 
organic so IT* at probl** at barlal s i t e s i s 
a l i a iaa ted , aad, i f lacta*c*tloa i s doa* at 
tk* i s s t l t e t l o e gaaeratlag tk* vast* , 
traasporatios o'a costs are e l la laa tad . Tke 
aiaplest l a c i a e r a t i e i aetkod i s open bsralag 
of tka aaate l l g a l d ; tke aala objection to 
t b i s setkod i s tk* gaa* ratios of d**s* saokv. 
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<1M> COaT-
el ia iaat lae: ess- of tke setkod at i n s t i t e t i o e s 
Mac popalated areas or a was v i ta air 
pol lat ioa control , la extension of tke 
technics* i s t o place the l ign id in a pan ( to 
•as* handling and allow t i t co l l ac t ioa for 
e iaaiaat ioa) ins ide a conventional vaste 
iac iaerater . wsiag the teeners acd draft a i r 
to coatrol the seote . using a c l a s s VI 
laciaorator at tke Caatral Biological 
Laboratories of PesBsylvaaia Stat* Univecsity 
(?S1) . l i t t l a dif ference «a« observed in the 
horsing rat* of p l a s t i c v i a l s containing 
s c i n t i l l a t o r and tfc* p la ia s c i n t i l l a t i o n 
f l a i l . Tb* naxiaaat barsiag rat* fat ahich 
there ras ao v i s i b l e s s o i c fro* tk* stack 
vith a l l bernecs i s operation) vas *5 L/kr of 
vast* ( l a i d . Eoeever, betting at high rates 
for extended periods aay cverneat tb* 
incinerator, sad spec i f i ca t ions for 
indivldvel a a i t s need to b* checked, c l a s s 
v i a l s did aot lose their contents as quickly 
as tke p l a s t i c ones and ta t beraiag rat* vas 
s l o e e r . with l * s s ssok* generation. Cn« 
possible hazard noted vas fro* exploding 
v i a l s in j er t i g personnel if the charging l o o t 
i s not closed i e eed ia t e ly af ter loading, t t 
vas fovnd that s ixtaxe of BO*, savdsst in 
s c l a t i l l a t i o a f la id sloved the burning rat* 
bv half and a l sos t e l i a ina ted s a o t e . Ither 
coabastibl* absorbents coald be ssed instead 
of sasdnst t o control the burning rnt*. If 
vast* s c i n t i l l a t i o n f l a i d i s separated fros 
the v i a l s i t can be bnrned as f a e l i s an 
incinerator or boi ler , (ante kas been berned 
* ip*rie*atal ly at re t*s of »-?0 i / b r i s a 
foreer steaa bo i l er converted for research 
ase at the PSU Coabesion laboratory. Soe* 
probleas eere eacostttered vith clogged 
f i l t e r s and l i n e s , addino to tk* handling 
probl*ss and labor c o s t s cf t h i s sethod. : t 
vas a l s o foand that soae types of 
s c i n t i l l a t i o n f la id can be horned in a 
standard res ident ia l bamar designed for i2 
fvel o i l . The vaste vas coabined *ith the 
fv*l o i l ; hovever, cer ta in proportions 
resalted i s g e l s , skich ccald sot b* peeped. 
Incineratioa of l i g e l d s c i n t i l l a t i o n f laid 
appears to be a desirabl* disposal aethod 
vitk no s iga i f i cant radiological hazard, one 
or aore of the aethods investigated shoald fe 
ssabl* at eost i a s t i t a t i o s s . The additional 
kaadliag of tke vaste repaired aay increase 
the risk froa f ire and personnel ezposnre to 
t o i i c c h e s i c a l s ; there i s also soae 
ataospheric release of radiat ion, bat only a 
v*r» s a a l l fraction of peratsstble l e v e l s , 
(ksth) (l«m 

1«CI*R1TI0<; SCHmLkTIOB COOPTSyS; MSTES, 
II0VT3; TOtOitE tt30CTtO»; SETBOOS; akSTES, 
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BISTt SISPOShL; BhSTES, IsSTrTCTI-MUfc; 
LltOMTOET STUDIES 

<1»1> 
Harris, l . B . , aad U.S. l e l n s t e l n , O.S. ( toa lc 
Energy Coss iss ion, tndostr ia l Hygiene Branch, 
fe* Tork, »T. 

Open f i e l d Bsralng of lov-Leval lad ioee t lve 
Contaalnated Coabescible r a s t e s . (2) 

TtB-7<17 (Part Ik); Sanitary Eaglneerlng lap*cts 
of th* ktos lc Energy Tsdastry, Proceedings of a 
Seslaar, Cincinnati, OR, Decesber *-•) , if**,, 
(pp. 229-23S) (TID-7517, 'art I I ) ; laerieen 
Indastrlal Hygiene Association Oaarterly 
17;l««-)90. ( 1 9 « , October) 

Coabasttble a a t e r i a l s hava been burned in 
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large very cos t ly incinerators , bat v i th the 
expar.ditg scope of th* atoaic Energy Prograv 
t h i s setkod i s not th* best. Tpoe 
exaaicet ioa of th* aatsr* of th* vaste 
aat*r ia l s s o s * of tk* precautions sees to be 
vnnccessary. i t vas decided to bam tke 
l oo - l eve l contasiaated paper *s i f i t vere 
non-contaainsted. Three t e s t s *er* set up. 
In the f i r s t , ?G3 lbs aere barrel, in the 
second nooo l b s , and ir. the third '1.500 l b s . 
For a l l cases a super f i c ia l exasination of 
the eeteoroiogy vas aale and th* height of 
the saokc plane vas *s t iaat*d . The veight 
vas reduced by «e, 93. and »** for cases 1, 
2 , and 3 respec t ive ly . Tke volase vas 
redsced by «0t for both cases 2 aad 1. Case 
1 had an ast iaated recover*! fa l lont of 3.2i 
«c . Foe case 2 i t vas 29 «c and case 1, 130 
ac . Faxinaa fa l lont for a l l cases vas a},030 
d,a/sc. f t (case 3) and the a i n i s i n aas 
negl ib le (Case 1 ) . kir coataaination by 
9«ssa p a r t i c l e s ranged fcon I .* to 3.2 n c / s l 
X *" .T-12). Th* beta p a r t i c l e s ranged froe 
l . a to a.O ac /a l t 13(?-t2». Th* t e s u l t s of 
the three experiaeats indicated so 
b i o l o g i c a l l y s i g n i f i c a n t contaninntion e i ther 
of the s o i l or of the a i r daring 
inc inerat ion. If incineration of the type 
considered i s carried oa t , 'hen the volnae 
and veight of a a t e r i a l s to be disposed of 
• i l l be s i g n i f i c a n t l y redeced. («9T) 

kSHES; SET* PkETictis; FktLcmr: r»cr»E?krr<>«; 
BkSTE DTiPOSH; BhSTES. LOB-lETSt; BkSTSS, 
S»0:o»CT:yE; .ASTES. SOLID; sk5IkTIC3», 1kS«»; 
fOLOSS ?ECBCTIO»; ikBOBkTT) ST ST35IE!; 

<3«2> 
herald, > . ? . , i . e . Soberts , and ».«. a i l l i a a s , 
noand Laboratory, Riaaisborg, OH, 

Developaent of o l tcaf i l t r a t i o n and Inorganic 
adsorbents for fedacing Tolsaej of Lov-Levet and 
Interaediate-Level Ligaid Vaste: Jaly-Septeaber 
JO^e. (2) 

— • - 2 S M ; 1» pp. (1978, October 311 

Daring tke ath qaarter of 19'H, t e s t s of 
s*v«n adsorbents vera coatlnaed using the 
engineering colnan p i l o t plant. L o v l e v e l 
l i ga id vaste vas passed throsgh the 
a l t r a f i l t r a t i o n ( i f ) p i l o t plant revoting 
s o l i d s and nost of the radioact iv i ty . 
Sasplas sere spiked v i t h a 2 )3 , •» 21^, or ?n 
23P, pp-adjusted, *ni fatti throagk 2-in 
dianeter engineering eolnans at f lov rates of 
50~220 B l / a i n . Best decoataaination factors 
vere o^tained nsing bona char (»52.«6 for Ip 
at pH 19 and 1«5.%7 for 1 at pH A.^) and 
IBk-njl res in (220.90 for »» at pH 7 . » ) . 
Other adsorbents tested vere ISk-1, asC'1, 
k»1010, IC1II, and l»k-90». flov rates vece 
not observed to kav* s ign i f i cant e f f e c t s on 
th* r e s u l t s . Deeostaalnation factors for a 
aired res in bed colaaa through vklch the 
coebined raf f iaate s t r e a s s froa Che 
engineering eoloans vere passed vere as high 
as 177.21 for a at pa J . 9 , te*.2« for np at 
pR 10, and 12.0 for Pa at pB " . 2 . The vr 
sys tea van shut dovn and cleaned ia Jane; 
af ter cleaning t o t a l f lax vas found to be 
a boat "i g a l / a l n . Three c l o s e l - s y s t e a 
concentration runs vara Bade; in each case 
suspended s o l i d s increased fros If ag/1 
i n i t i a l l y to 3000 eg/1 at the end of the ran. 
f lax declined fros 2-3 gal/Bio to 1-1.5 
gal/Bin. The radiation level of tke peraeate 
(prodact) reaalned leas thaa 10 1 i s / e l n / a l 
throughout, even vhen the aolutlon in tke 
recycle loop van over S000 d i s / e l n a l . The 
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<3»2> COST. 
system ees c la need again, ealag only tap 
aater aad a spoag* ba l l ; It vas desoastrated 
that t a i l technique rcsoves sock of tk* 
foal ing ftos tk* awabTaaaa, ens' greatly 
reduces tk* aeouat of dovntixe aad 
detergent-contusine-ed s o l a t i a * resa l t ine 
(com the usual detergamt cleamap. l a anotker 
sa t of t e s t s , IP eenbranea a n being exposed 
to alpha radiation to deter sin* if 
degradation occurs, tk« f i r s t experlseat 
• i l l H > I « v i s cos i ty ckaaees ia exposed aid 
unexposed seabxanas (kick a t * dissolved i s 
so lvent : changes ia v i s c o s i t y s i l l i ad ica t s 
ckasgss ia aalecular veigkt of tk* polyaer. 
Tkis study should b* coupleted next quarter, 
•ken deterninet ioes of «atar-flax aad 
flux-re^ectlon cfcang** da* to radiat ioa w i l l 
be sad*, a l so included i s tk i s report ar* 
year-end sussar ies of inorganic adsa-rreut and 
or s i l c s t o a c s . ftdtl) 

P" 
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Rersann. E.R., and E.r. " l o r " , university of 
Texas, Sanitary Engineering Research Laboratory, 
0*p«rt»ent of c i v i l Engineer i s ? , Austin, TI. 

suesary of Investigation on th« ?eaoval of 
Radioisotopes fron Baste Bater by axidation 
Ponls. (21 

TI>7-.i7 (Part 1») ; Sanitary Engineering Ispacts 
of tk* t t o s i c Energy tndastry. Proceedings of a 
Seainar, Cincinnati, OK, Decssber 6*9, 1 9 « , 
(pp. 2"-*6> rTTD-*M7. Part 1k).(19S(. October) 

Oxidation ponds were used in laboratory and 
pi lo t -p lant inves t iga t ion- to t e s t the 
p o s s i b i l i t y of Ming tkes* t o concentrate 
certa in radioactive i s o t o f e s end s t a b i l i z e 
putresc lble vast**. The valae of using the 
oxidation ponds l i a s in the e f f ec t s of 
biockaaical processes, ckesical precipi tat ion 
and ion exekange in cosbination eith 
r e l a t i v e l y long detention periods. The 
radloaaelides involved in the study vert P 
32, I 131, Cs 117, Sr »9 , Sr - 0 , C* 1*1, and 
an aged f i ss ion prodact. Biological a c t i v i t y 
and s tab le phospkoras control led the aaoont 
of P 32 reaoved. Bhen the east* notation H I 
tree of s i l t and c lay , Cs 137 van readily 
resoved. m i l * the decoataalnatlon factor of 
Sr 89 and Sr 90 -as 1.%, it i s encouraging to 
note that the aptake i - partly dependent on 
tke b io log ica l population, for Ce 1*1, a 
decontamination factor of 20 i s obtained and 
i s dependent on the naabec of organises aad 
the rate of grovth, Tk* rH also affected tke 
reaoval of Ce 1*1. :. decontaainatlon factor 
of •> caa be had in oxidation ponds for aged 
f i s s ion products vhen a dosing cyc le i s seed 
on a period of one* every 10 days. The 
prlsary advantage of using oxidation ponds as 
a storag* and tr*ats*nt davlce i s to egae l ize 
the connt in the e f f laent and a l so reaove 
soae radioisotopes. The aost econoaical 
f i l t e r of tk* alga* vere the coarse grades 
dlatesaceoe* earth, thealcal coagalatlon »•» 
found to cost 3 cents/1000 gal lons and the 
sludge concentrate s t i l l needed further 

f i l t r a t i o n adding 2 cents/100 gallons to tke 
c o s t . Tests vara rem t o deteralae tk* 
operating cr i t er ia for tke oxidation ponds: 
l l g k t . teeperatere, sarfac* ag i ta t ion , dapth, 
r e c l r c e l a t i o e . asd detentioa- Evaporation i s 
hot , dry areas * i l l Increase tke retention 
t i e * of tke vastes dee to evapocatioa. («DT) 

P 32; I 131: Cs 137; sr »»: Sr »0; Ce 1«1 

COaCIUTIO": COBTiBIUBTS; COST 8 OIF IT 
UU.TSIS: DECOBTIBIBIHOB: BI1TOR1CEOOS EtBTI: 
E c o S T s r a s , i Q O k r i c : r i i T t k t i o i ; p t s s i o i 
PIOPOCTS; tOB BICHkBCE; LkMMTOIT STVBIES: 
B i o o o i e i n s i s : O Z T C E B : P » : H I B T S , B I S T E 
*TE»TBE»T; PfECIPIT1TI0B. CBEBICkl; POB0S; 
ETkPOMTIOB: BiSTE 3»B»CB*EBT; B1STE TBUT9XBT; 
0PT1IE: BISTC.S. LIQUID; BkSTES. LOB-LEVEL; 
BIS7ES. BlDIOkCTIVE; DECOBTlBIBkTIOB FhCTOBS; 
TO101E lEDOCTIOB; K 0 1 0 6 I C U . STODItS 

<S8»> 
l i l d , B . . B. ringer, and B. (raase , Sese l l s ckaf t 
far lernforschong sbE, l a r l s r i k e , -erase Federal 
•epabl ic . 

Bitaainization of Eadioaet ive Bastes a t tk* 
Beclear 'esearck c*eter , Earlsrah*. [31 

COBr-7s1017; aserican Vnclear society Binter 
Seating, Bashing too . O.C., October 27-31. 1*7s, 
(pp. 206) (CPB?-7a1017); Transactions of tk* 
Uerican Baclear Soc ie ty , tg. 206.(197*) 

Tke o p e t o ion of a s e l f -cleaning 
screv-extrader-evaporator ia tke (arlsrahe 
Baclear Ses*arck Center b i t a s i s i t a t i o n plant 
i s discussed. I t i s operated at 209 degree C 
and has tke evaporation capacity of aboat 1*0 
kg H20/hoar at very lov residence t i n e s (2 to 
3 ain) and lov s a t e r i a l holdap. Tke 
apparatas concurrently i s hoaogeoeoasly 
s iz ing aid coating tke radioactive s a l t 
residues and e f f i c i e n t l y evaporating the 
eater contained in tke evapocatoc 
concentrates. In the past tvo years aor* 
than 1000 drags v*r* f i l l e d s i t h bits**n 
products (SO vt<: f inal kes ld i ty l a s s than or 
egual to 0 .5 *t<) . These pcodocts contained 
80,000 Ci f i s s ion products from aore than 
25,000 co a l o s - and interuedlate - l sve l 
radioactive e f f luents . Disposal i s in tke 
(ssa sa l t s i ae . I bench scale scree-extruder 
unit i s used to guarantee tke production of 
bitusen products of tke sase charac ter i s t i c s 
** tkosv in the f u l l - s c a l e plant, a l so , t h i s 
has beer, ssed for detereining the optiaus 
conditions for pover reactor vas te s , 
concentrates containing ch«s ica l ly and 
tbersal ly instable coepounds. Bitusinization 
i s a safe and e f f e c t i v e scans for th* 
s o l i d i f i c a t i o n of lov- and Ut*ra*di*te- l*ve l 
radvaste. (BDT) 

Baste Toluee 

BI7UBEBS; BIT0BI800S RITtBIkLS; BOBItL; 
ET»P0«»T0«S; EUP0BAT0B COBCEBTBkTE; PICID 
STIDIES; VISSIOX PDO00CTS; Q0H.ITT ISSOBtBCE; 
B»STE TPEATHEBT; B1STE5, (BTEBBEOIaTE-LETEl; 
BISTK, lOB-LEVEt; BtSTES, *»0I1»CTI?E; 
B:TOBIBT-»TIOB 

<i« | j> 
Korstattsr, ' . , J. s lock, and H. "akuach. 
Schoellec-Blackaann staklvarke <*, Vienna, 
Hostrls. 

L 
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<395> 

<3K> COIT-
Process aad Egaipaeut foe Treating ladioact ive 
or Toxic l a s t * l a t a r i , (3) 

Semen Patent l o - 23 0* M ; OLS-7S-20»: 7 
pC-{1'7S; H71) 

I n«thod foe treatise, l o » - and 
internediate - leve l l iquid radwastes i s 
described. The l i ge id aastas aoald f i r s t be 
evaporated by a ta in- layer evaporator «itk a 
rotat ing draa and fixed blades. Sol ids 
produced ia t k l s precass would tken be seat 
to a weasel wkere a kot binder sack as 
bitneen aoald eacapsalate tke s o l i d s . The 
s o l i d s aoeld not be aixed i a , bat s e t t l e down 
tkroagk the biteeea aader gravity . Tfcis 
aathod allows coaplete encapsulation of each 
s o l i d par t i c l e aad owerall kosoosneons 
appearance of the bitaaea block ekea i t i s 
cooled . Is * e l l as beieg a batter eetkod for 
producing a l e s s leackable block, the aetkod 
also reduces tke cos t aad aaoaat of eqaipuent 
repaired. 1 f loa skeat of tke process i s 
prorided. (10*1 

SITOIEaS: KOS0BICS; ETaPOInTIOl: ETaPOtkTO* 
COICtrrtitr; f lHTIM; PlTEffS; laSTE TxEaTIEIT; 
•ISTES. IITEEKDIaTE-UTEL; BaSTES, LIOOID: 
BhSTZS. L0U-LCTIL; EnCkPSOLhTIO*; T/0L0RE 
9ES0CTIOI; SOLIDirlCtTIOl; LIE0UT0IT STUDIES 

<396> 
ReteMasor., J . ? . , C.». Ckristensoa, and E.s . 
Rathe**, l o s l l a a o s S c i e n t i f i c Laboratory, Los 
l l a a o s , i n . 

Treataent of Bastes Containing Radioactive 
Ser ie s , Lanthanue, Stroatiua and Tttr iaa. (H 

TrB-7517 (Pact 1 i | ; Sanitary Engineering t s p e c t s 
of the ktoalc Energy Industry, proceedings of a 
Seaisar, Cincinnati , OR. Deceaber 6-9, 1955, 
(pp. 310-322) (TID-7M7 Part 11).(1956, October) 

t discussion of the treateent of rsdioect ive 
vast** at Lo* klaeos laboratories i s 
presented. Treataaat consists of tao s tages . 
One t o their re la t ive ly short !>al f - l i*es . Be 
1*0 and La 1*0 are treated through storage. 
other radionuclides, tha wajor one being Sr 
99 Kick a h a l f - l i f e of 5* days, are resoved 
by passage through a cation exchange resin 
coluan. The paper goes on to discass the 
planning and lapleaentaticn of the treataent 
f a c i l i t i e s at Los l l aaos . f i r s t , tka 
composition of the saste is exaslned (data 
are presented in • t a b l e ) . I * i t , the vir ions 
possible treatseat nethod* vara invest igated, 
resul t ing in tbe choice of ion exchaage. The 
design (vhick i n c u d e s a flov Jiagraa) and 
operation of tke f a c i l i t y are then exai iaed. 
an ana lys i s of tke r e s u l t s of treataent i s 
given. F inal ly , s ix coaclasions are reached 
as a reas l t of the p l a n t ' s operation. (DD) 

Very poss ib ly outdated noa. (DR/DL0) 

ron Exchange Capacity 

(a 1(9; La 1*0; Sr ««; St 90; I «0; »u 106; Cs 
137 

CtTIOf EICRKSt ChPkCTTY; COBCOTHTIOM: 
IPrTIJMTS: fD,T*aTIOI; »ETl F1ITICLES; HtflHII* 
PEEKSSIKI COwCIBTHTIOl; BhSTE TIEITMBT; 
»ESIIS; C1TI0M; PBtCT PtTlTIO* , CREIICtl; 
HCI0ICTIVITT; «0H3".t tEBUCTIOl; PETItlS 

International ktoeic Energy hgeacy, Tieana, 
l a s t r i a -

The Saaagesect of Badioactive l a s t n Pcodaced by 
Radioisotope tlscrs. (31 

Safety Series l o . 12; 58 pp. (19*5) 

The report «as ac i t taa , pc iaar i ly , as a 
fraaework aanaal for radioisotope a s e r s . 
Eapkasis i s placed on the control of a s * aad 
disposal of radioisotopes and contaalnated 
wastes; tke waste nanagesant pract ices; 
treatsent procedares for non-routine wastes; 
and tka methods of storage and coatkinsent of 
wastes. storage and containment of 
radioact ive tas tes are discussed in t eres cf 
teapocary storage, loag-tera storage, 
enviroaaeatal containaent (groand d i sposa l ) , 
disposal in to tke sea , and nonitoriag 
rege.r.reee&ts. Treataeat aetkods for waste 
tkat are discussed iaclade conpressioc, 
incinerat ion, evaporation, ioa-exekenge aad 
b io log ica l processing. Srooad disposal of 
radioactive wastes i s considered to be 
long-tern disposal i f tke s i t e and aetkod of 
burial lave correct ly s e l e c t e d . (J?) 

Tke report deals only with wastes generated froa 
radioisotope users . I t i s intended as a aanual 
vkick provides a fraaevock foe waste control . 
U n i t e d appl icabi l i ty to shallow-land burial . 
(DSyjTI 

VIST'S, H1DI01CTIVE; BIS7E SH1SESE1T: BISTE 
STOB16E; BISTE 0ISP0S11; 8 U H 3 1 »»?*ISSIBLE 
COPCEpTEaTian; ET1P011TI0* : C31SOHTIOJ; 
SOLIOIPICITIOB; IhSTES, SOLID; BhSTES, LIQ1I0-. 
LICEBSIIG; IECIIE11TI0I; CCSPiCTIOV; 
PUTITIOBIlG; 3IL0TI0I; V0LB5E HEOUCTIOV. 
»ECO*T«II»TICj riCTOUS; BCFIIL; BBVIEBS 

<388> 
Ttternatlonal ktoaic Energy kgency, Vienna, 
kustria. 

f ina l Product Conditioning. (2) 

Technical Peport s e r i e s l a . 136; 0; of Local 
l i a e r a l s in the Treataent of BadiOLjcive l a s t a , 
Ck. 6, (pp. S7-70 | , 113 pp. ( H 7 2 | 

after exhaustion of their exchange capacity, 
inorganic ion exchangers east be prepared for 
storage or f inal d i sposa l . There i s so 
generally applicable treataeat for tkase 
• a t e r i a l s ; the preferred eetkod of 
cocditioritng depends upon the history of the 
exchanger in goestion and particularly on 
which eethod of d isposal has been se l ec t ed , 
t f t e r exhaust ion of tke exchange capacity of 
c l i n o p t l l o l i t e ia s t e e l draa* at tke Idsko 
Chaaical Processing Plant , the drsss »te 
capped and sealed, and barled in tke grosnd 
along with other s o l i d radioactive wastes. 
»t Rarwwll (Baited Kiagdoe), spent 
vece ieal ivu i s discharged direct ly into 
skielded disposal coata i ser* . Spent 
exekanger* can alto b* incorporated into 
bltueen or concrete, fixed ia glaase*, or 
kave their laachabl l l ty decreased by heat 
trwataer.t. in addition t o the ase of 
• ineral* a s ioa exchanger* In the tret teent 
of low- aad in teraed ia te - l eve l r td ioact ire 
e f f l s e n t * , these aa ter ia l* can al*o be 
epplied as conditioner* l o tha processing of 
radioactive re*ld*e*. The leach rate* of 
radionuclide* (sack a* C* 1)7) for aaphalt. 
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<3t«> 

R1STS T»I»TB!tT 

<:'«> cost. 
c e a e a t , aad g l a s s e s can b* l o K C r i by t h e 
i a c o r p a r a t i o n o f c e r t a i n a e t a r e l e a t e r i s l s . 
IBT1 

t a f o r a s t i o n p e r t i n e n t to p r e - b e r i e l e e s t e 
p r o c e s s i a e i s p r e s e n t e d . (DR/BT1 

TOI EXCHtC!; S iSTES, laBIOhCrXTC: 1010111 
SEBTCTIOB; C U T S : ZEOLITES; f t t U C O L I T S ; 
C l I O P T I L O L I R ; RIRES»LS; SORTaORtLLORITE; 
TBTFS; R0BDE1ITE: ILLTTI; RSRES; CERERTS; GLASS; 
• s m i t s ; » I S T ! T S K i n w T : visits. L O I - L E « : L : 
RkSTES. I » T S W S 0 I » T 1 - W » » L ; ElflCTS 

<1M> 
I n t e r n a t i o n a l t t o e i c Energy agency , T i e e n a . 
l a s t c i a . 

t l u t s e a l * a p p l i c a t i o n s . (21 

T e c h n i c a l S e r i e s J o . 136; U s * o f L o c a l R i a e r a l s 
i s t h e T r e a t e a a t o f R a d i o a c t i v e l a s t * . Ch. 5 , 
(pp. 5 T - 6 6 ) , 113 pp . (19->2| 

The p r i a c l p e l t e c k n i g e e s t h a t h a v e b e e s 
c o n s i d e r e d a t v e r i o e s i n s t a l l a t i o n * f o e a s * 
of a i s e r a l s o s a p l a a t s e a l * c a a ba b r o a d l y 
c a t e g o r i z e d eader t e o fceadiags: (1) e s e of 
a i a e r a l s a s ion e x c h a n g e r s i a b o t h t h e b a t c b 
aad c o l a a a t y p e o f c o n t a c t i a g d e v i c e s , and 
12} a s o of a i a a c a l s as a d d i t i v e s aad p r o d s e t 
c o n d i t i o n e r s a s v a i l a s b a r c i a c s ia d i s p o s a l 
p i t s , r o c s e v e r a l y e a r s , a t c a a t a a a t s y s t e s 
e s i n g a s l s d g e b l a n k a t p c a r i p i t a t o c and 
v e r a i c e l l t e c o l a a a >as i a o p e r a t i o n a t 
l a r v a l l i n t k * On i t ad K l a g d o a . T k i s i o a 
a i c h a a g e t r e a t a e e t has bean a o d l f l e d t y a s * 
of a b a s k e t t r p a c e c t r i f e g a foe vk ick t e t t e r 
r e s a l t s b a n baaa o b t a i n e d . K v e r a i c a l i t e 
i o a e x e k a a g e a n i t k a s b e e n i n o p a r a t i o n a t 
T r o e b a y , I n d i a f o e e a s t * t r a a t a a n t s i n c a 
J a n e , 1 9 6 6 . R a s t e a a t e c i s d e c o a t a a i a a t a d a t 
the R a t i o n a l R e a c t o r T a s t i n g S t a t i o n i n Idako 
by a c l l a o p t i l o l i t a e i c h a a q e a n i t c o n s i s t i n g 
of f o a c c o l e a n s i n p a r a l l e l , e a c h c o l a a n 
c o e p r l s i n g t a o 200 l i t e r i i l d s t a a l d e s a s 
conn a c t ad i n s a c i a s . a nsaber o f c l a y s aca 
asad at Oak Ridge f a t i o a a l Laboratory a s 
s o t b a n t s aad c o n d i t i o n a r s i n a a s t a 
p r o c e s s i a q . R o r d e a i t e h a s baaa asad a t 
B a t t a l i a R o r t k v e e t a s a c e s i a a s o r b a a t i a t h e 
c a a a n t a o c t a r aathod o f s a s t a l e s o b i l l x a t l o a . 
s e a t o n i t e has baan asad o n a a o e - r o a t i a e 
b a s i s t o p c o a i d a a v a t e r p r o o f b a r c i a r acoaad 
b u r i a l a o l i d v a s t e s t o r a d e c e t k e l e a c h i n g o f 
r a d i o a a c l i d a s . R e l n g o t i t e t a f f has baan nsad 
in t k a P a d a r a l l a p a b l l c o f Ceraaey for 
d a c o n t a a i s a t i o n a f c h a a i c a l l a b o r a t o r y 
a f f l a a n t s . P i l o t p l a a t s t a d i a s a t i l t x i a g a 
naabar o f a i a a c a l s have baaa c a r r i a d o s t i a 
C z e c h o s l o v a k i a , bat tha l n d e s t r l a l p l a a t 
s e a l s a s * of a a t a r a l a i a e r a l s for l l g a i d 
a a s t a t r e ' . t e e s t k a s baan l i a i t a d t o b a r i t a . 
(«T) 

l a f o r a a t l o a p a r t l a a a t t o p r a - b a r i a l a a s t a 
p r o c e s s i n g aad a a s t a r o n t a i n a t n t i s p r e s e n t e d . 
(DB/ET) 

RIREI1LS; 101 EXCRsROE; (EOL1TES; C U T S ; 
VfUCOtlTE; TOT'S; BERTOEITE; RORDERITE; RaRITE; 
ILLITI; tTTtPSlSITT; BhSTES, l lOIOhCTITt; 
C t H O P T I l O l I T I ; f O U H t RIDVCTIOR; R»STE 
TRIITREBT; FLIRTS. RXSTE TIEITRERT; t E n t f S 

<3«0> 
X n t e r a e t i o a a l t t o a i c Energy a g e n c y , v i e a a a , 
k a s t r i a . 

l a t e r a l R a t e r l a l s f o r l a d i o a c t i a a B a s t e 
B e a a g e e e t t . (2) 

T e c h n i c a l 3 a p o r t S a c i a s s o . 1 3 6 ; 9 s e of L o c a l 
M n e r a l s i s t k a T t e a t e e a t of R a d i o a c t i v e ) s a s t a . 
fpp. 3 - 3 0 1 , 113 ?p. ( 1«T2 | 

R i e e r a l s c a a caaoa* r a d i o a a c l i d a s f r o a 
r a d i o a c t i v e l i g a i d a a s t a s o l a t i o e s by ( 1 | 
d i s t r i b s t i o a of t k a r a d i o a c t i v e 
a i c r o c o « p o a e a t b a t a a o a s o l i d and l i g a i a 
p h s s a s , (21 c o p r a c i p i t a t i o a , (3) c o a ^ a l a t i o a 
• a d f l o c c a l a t i o a o f c o l l o i d s . ( a | a d s o r p t i o n 
f r o a tWa s o l a t i o m s . (61 i o a axc&aA^a 
r a a c t i o a s , (*( a i n a c a l r a p l a c a a a a t c a a c t i o a s . 
a a d C ) o t i d a t i o a - c a d a c t l o a r a a c t i o a s . I 
d a t a i l a d d a s c r i p t i o a o f s a c k i s i a c l s d a d i a 
t k a t a r t , l a a y a i a a r a l a caa a x s i b i t o a a o r 
a o r a o f t k a a s a f a l s o r p t i o a o r c h a a i c a l 
r a a c t i o s s . h l tkoaqk a a o a a r - s i s p U f i c a t i o a . 
a a s a f a l a a i d a t o t k a s a l a c t l o a o f a i a a r a l s 
f o r r a d i o a c t i a e a a s t a t r a a t s a a t i s t h a t t k a 
a i n a r a l s s k o a l d ba l o a i c s o l i d s c a p a b l a s f 
f o r a i n q i a s o l a b l a c o a p o a a d s a l t s a l k a l i o r 
a l k a l i o a a a r t h c a t i o a s . Tka c l a s a a s o f 
a i a a r a l s o f asa i n a a s t e t r a a t a a a t a r a 
s i l i c a t e s ( c l a y s , t a o l i t a s l . o x i d a s ( a l a a i a a a 
o l i d * , o x i d a s and k y d r o x i d a s o f a a a j a a a s a ) . 
fcalidas ( f l a o r i d a , c r y o l i t e ) , c a r b o n a t e s 
( c a l c i t e . d o l o a i t e , s i d e r i t a ) , p h o s p h a t e s 
( a p t t i t e , v a r i s c i t e ) , aad s a l f a t a s ( b a r i t e ) . 

• o r a a t d e a l of vork h a s baaa perforae-d a s i n g 
c l a y l i t e r a l s and x a o l i t a s a s s a s t c t r e e t a a a t 
a a d i a . Or l i k e tka o t h e r a i a a r a l c l a s s e s i a 
• h i c h c o p r a c i p i t a t i o n aad i s o a o r p h o a s 
r a p l a c e a a n t a c e t h e a a l o r r e a c t i o a s l a a o l e i n q 
r a d i o n a e l i d e s , t h e s e a i a a r a l s ara ion 
e x c h a n g e r s . (*T) 

l a f o r a a t i o n p e r t i n e a t t o p r e - b a r i a l • • s t a 
p r o c e s s i n g i s p r e s a a t e i . (DR/RT) 

R I I E U L S ; kOSOWTIOf; kDSOntaTS: 131 t n i l l S T ; 
XOflC PROCESSES; XEOLITES: SILlCkTES; OltDES; 
U L I S E S ; CklBORITES; PBOSPUTES; S3LPITES; 
TQLOBE RE30CTI01; R1STE t f l i H B T ; RtSTES, 
LigOID: I1STES, aiDIODCTITE; COkSSUTIOf: 
flOCCOtlTIOR; PRECIMT1TI01, CHERICkL; 
LiaOtlTOIT STS»IES 

<391> 
l a t e r n a t l o n a l k t o a i c Eaargy t g e a c y . T i a n a a , 
h a s t r i a . 

Ose o f Loca l R i a a r a l s in t h e T r e a t a a n t o f 
R a d i o a c t i v e t a s t e . (2) 

Tecnaieal Report Series Ro. 136; 113 pp. (1*T2) 

The d e c o n t a a i n a t l o a of r a d i o a c t i v e s o l a t i o n s 
by o s * o f a i a a r a l s i s d i s c s s s e d . I a c l a d a d in 
t h e s e v e n chaptara l a i a f o r a a t i o a on t h a 
k i n d s and p r o p e r t i e s o f a e e f s l a i a a r a l s , t h e 
p o s s i b l e a i o a r s l - a a s t s s s l s t i o n r a a c t i o a s . 
a i n a r a l p r o c e s s i n g f o r a a s t a t r e a t a a a t , p l a n t 
s c a l e a p p l i c a t i o n s , f i n a l prod a c t 
c o n d i t i o n i n g , aad a c o a o a i c a s p e c t s of 
t r a a t a a a t . The t h r e e a p p e n d i c e s I n c l u d e a 
l i s t of n a t u r a l e a t e r la Is a a e f a l in v e s t a 
t r e a t a a n t , a s e c t l o t oa t k a d e f i n i t i o n and 
d a t e r a i s a t i o n of c a p a e t t l e e o f a a t a r a l Ion 
• r c n a n g e r a , and c o a s a n i c a t l o s a c o n c e r n i n g 
n a t i o n a l e x p e r i e n c e i a v a r l a a s c o a n t r l e s . 
(RT) 

I n f o r a a t i o n p e r t i n e n t t o p r a - b a r i a l a a s t a 
p r o c e s s i n q i s p r a a e n t e 4 . (tm/HT) 
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*3"1> COST. 
Ei*n>LS; IDSOBPTTU: HDSOJSSITS: re* n c i w s : 
IOHC PBOCESSBS; ZEOLITES: SB.IC1TES; OtlStS; 
•ILtrjES: C|-BO-»T»S: PSOSP'hTSS; S»t f t t»S: 
i c o - e - t c s : TOLJ-E tEDTCTioj; **STE T « * « T » E - T : 
UBCPIT*)-? STUDIES 

<3«2> 
International fctoaic Energy agency. Vienna, 
l a s t r i a . 

Practices in the Treat went of Low- and 
la teraedia te - l eve l Bedioactiwe wastes. (3» 

OMF-6S1202: Proceedings of a Sysposias, » i e n - s . 
Iwxtria, Deceabec 6-10. 1««5. International 
htoaie Ewer?* agency. Henna , t s s t r i a . ?»* pp. 
(COir-«51202|.(t*6«> 

The SyBposiaa on Pract ices in the Tteatseat 
of Low- aad lateraediate-le-vel Badioective 
wastes dealt aalnly with the r . a c t i c a l 
aspects of low and i n t e r i e * : . t e - l e v e l sol id 
sad ! iga id n s t t treatment- Poar papers of 
in* SI presented were regional reviews of 
pertinent s ted ies e n t i t l e d "(^neral 
^asageaent in the Treatment of l.ow- and 
Tnteraediate-Levsl Radioactive Bastes" (2 
sesinaxs) , "Operating Experience viva 
Exist itg f a c i l i t i e s * |3 sea inars i , "Treataent 
of Solid Castes ' (1 seminar), ar.4 "Special 
Techniques- (1 seainar) . Thirty-three papers 
were selected foe iac lns icn in the Shallow 
la ill s e r i a l l a ta base. [ l m 

DESISJ: B1STE T»Et,TeEWT: BaSTES, WB-LEtfL; 
•IStES. I-TEOTEOHTE-lETEl; MSTE -l»»5»-I"T: 
BETIEBS 

entrapping t i e Cs- The object ••f farther 
experimentation i s to be able to describe the 
sys tes and es« interlaver or edge f ixat ion t o 
obtain the highest removals. Pretreating 
v e r s i c a l i t e with - anil rsnniftg several 
colaans ai th 0.5 * -a"}s . the Cs "d increased 
• i t h decreasing exchange capecitv a=d with aa 
increasing nearer of collapsed l a t t i c e e a i t s . 
•hen X i s present in the i s f toea t , the Cs r.d 
went ttroegh a aa t i e ia at 3-3« T X and then 
s tarted decreasi:r-. The e f f ec t of s addition 
increasing coapet i t ion for external s i t e s i s 
lmss c e s i a e desorbei . S ie i lar resu l t s occar 
•hen a s s o r i e a , rabidiaa or ces ias are added. 
In t h i s system tfce breattbroaga waves coae 
c loser together at the higher corteatrat iocs -
Teeperatar* s tad ie s on the system shoved 
lower teaperatares with a lover excha-ge 
capacity and higher ltd. Loading s tad ias are 
planned for the f l t i r e . 1(3*1 

Ion Exchange Capacity; 3 i s tr ibat ion Coefficient 

SOBPTZOB; »«Ei!tTSB<W;a D:StSI3-TI0«; 
OECCaTa-I-aTIOJ; DrSTEtSTTIOI C3»r?ICIE-T: 
<r»sio*: t o - E I T B . - G ! c»p»crri: LaBOBaToir 
STUDIES; HT-ICE: IHhCSIBl; POThSSKJ-; PIUTtOJ; 
TE-fEfiTOaE; BkSTE TBEaTSEBT: BaSTES. 
I - T E ; - 2 3 1 » T - - 1 ; T » ! . ; BISTSS, LO--LETI-; BUST'S, 
iijiriD: s o t : ; i » i c » T n » : E » « ? s a u » m » 

Oak Bidje s t t iona l laboratory, Salt 
<3°o> 

Jacobs, > . - . 
' i i g e , T*. 

ces i ja Txch-if.ge by y e r a i c u l i t e . Ct 

?rD-"€2°: 'Troaw! Disposal of Sal ioact iee Bastes, 
J . - , "organ, J r . , e t al ( ? d s . ) , Proreeiiags of a 
2nd Conferesce, Chaise Pieer, Canada, Septeaber 
2€-;'?, T161, (pp. 2»2-300) . 63$ pp. 
r:5-"«2«i| . C19S2, .tarchl 

<3«3> 
Jacobs, O.G., " . 1 . atonic Energy Coaaission. 
"tsetal Exchange Borh at oak » U w National 
laboratory. (2) 

?13- 7 <aa; i s« of Inorganic Exchange M t e t i a l s 
(or Badloactlee Haste Treatacnt, 3.K. Jaaison, 
et al (Eds . ) , Proceedings of a Borhing "eeting, 
(asklngton, "C, Hagast 1 3 - U , 1 * 2 . n . s . atonic 
Energy Coaaission, Dtfision of Technical 
laforaation, •ashington, 0C, (pp. 1i>''-l10), ?3» 
pp. (TIB-•>»»»>. (1«63. Jar.'iary) 

The f i r s t topic of ainera 
nek Bidge "atlonal Labora 
detersirution of exchange 
Bichfield sand, an aeera 
aeg/100 g vas found. The 
s e l e c t i v i t y varies aroand 
increase vith increasing 
sodtas . sehiv iot of ces i 
syateas , l a particalar th 
behavior of the layer- la t 
Investigated. One *ay to 
l a t t i c e aystva i s to pret 
>itk K, vhich for loe cs 
highly selected for reaov 
increasing Cs coaceatrat l 
s e l e c t i v i t y of Cs. Sodin 
v e r s i c i l i t e shoes a repre 
(-treated - era lco l l ta ear 
concentrations. Thi# i s 
blot i t * Isporlt i««, s ince 
Cs dlatrlbatlon coe f f i c l e 
vblch corresponds to *0f 
edge s i t e s ace s a t i s f i e d 
col lapse at a c r i t i c a l co 

I exchange work at 
tory concerns the 
capacity for the 

g» valae of 6.a.6 
stront las -ca lc iaa 
1.2S ar.d appears t o 

concentrations of 
ea and vera iea l i t e 
e physical -chesical 
t i e e s i l i c a t e s . Is 
achieve a collapsed 

teat vera tea l i t e 
concentrations i s 
a l . fn t h i s sys tes 
ens loe or the 

treated 
ed repl ica of the 

ve for lo* 
trobahly a resa l t of 
the isprovesent of 
it i s 2.7 t i a e s , 

b i o t i t e . Once the 
the l a t t i c e v i l l 
eventration. 

A theoret ica l aad expec 
of the sorption aechanr. 
in teraed ia te - l eve l l iga 
s treaas by vere i cu l i t e 
concentrations of Cs or 
of the (001) l a t t i c e sp 
entrapment of the ca t io 
concentrations, no l a t t 
sorption being by "edge 
•a s snovn that addition 
the vaste streaa iaprov 
converting the reaction 
predominantly edge fixa 
inter lnyet f i xa t ion . I 
experinent conducted, 3 
was between 10(E-t) and 
»a«01 solut ion contain! 
of 20 «c Cs M^frl i s in 
yielded Cs 137 ltd's of 

o i s tr lhot ion Coefficient 

isental investigation 
sa of Cs fron low- and 
id radioactive waste 
revealed that high 
K result in redaction 

acing and interlayer 
as. Below these 
ice rol lapse occurs, 
f ixation" only. It 
of potassioa s a l t s to 

ed Cs sorption by 
•echanisa froa 

tion to predoainantly 
n the spec i f i c 
ptiB'ia K concentration 

10(!-2( n for a a.5 R 
ng the aass e^aivalent 
g l ono l i t e BO-1. This 
e«-°2S e l / g . ( l -" | 

Cs 137 

TttlttCILtTt: THEOBETlCll STOBIES; «B3B»ro»y 
'T7DIES; SOIPTIOB; CSSI1I"; POTUSI1"; BkSTES, 
1C»-I.E»"1; BISTES, IBTEBDEDItTE-LEfEl; SJITS; 
SISTBIBITTIOB COEfriCtEBT: CUTS; UTTICE 

<19S> 
Jakosch, H., f. Knotik. J. Zeger, *ni ~,.l. 
.>htll!r.»; <Trnn.iU* -IT) , "»l'«d Htgh-«rade Steel 
•orks, Pe'searen ana ueveloptent, Baclear 
Engineering aad Special Purpose "eehanlcal 



<3«5> 

»«ST» T 

<Tf>> C«»T-
Engineering. Seibersdorf, aes tr ia ; I n s t i t s t e for 
Cheaistry of the l e s t r iaa s t c e i c Energy s tudies 
association at tk* gesearck Xastitete 
Setberslarf, Seibersdorf, aastr ia . 

»•• Deeelopaeats l a the Treetsent of Sadioacttee 
l u t t s v i th Isphalt . (3) 

» and 1 • 3 ( l ! ) : S 0 2 - 5 0 7 ; 0 L S - 7 a . - « a ; 15 p p . [ 1 1 7 e ; 
1?l3) 

A nee t e c k n o l o g y f o e k a n d l i n g t k e l a r g e 
i d e n t i t i e s of l a * - tad i a t e r e e d i a t e - l e v e l 
l i q a i i r a d a e s t e s oredaced by n e c l e a r pover 
c e e c t o c s i t n a s t c i a i s p r e s e n t e d - a s p h a l t i s 
t k e p r i n c i p a l a a t e r i i l f o r s o l i d i f i c a t i o n o f 
c o n c e n t r a t e d s o l a t i o o s and s l a t r i e s . The 
c o n c e n t r a t e s a r « d r i e d , a i r e d a i t k a s p h a l t , 
a I loved t o s e d i a e a t o a t i n t k * c e a e n t , *ad 
f i n a l l y p l a c e d i n s t o r a g e I c e e s . L e a d i n g 
e x p e r i e e n t s a i t k d i s t i l l e d e a t e r d i s p l a y e d 
t y p i c a l v a l v e s of 1 0 ( E - e | g/sg. c e . d . 
T h e r a o a n a l y t i c a l s t a d i e s s a g o e s t t k a t even 
a i t t a t e - . aad n i t r i t e - b e a r i n g p r o d a c t s 
c o n t a i a i a g r e ( » 3 | i o n s can be p r o c e s s e d a t 
t e s p e t a t a r e s «p t o 300 d e g r e e s z and s t o r e d 
• i t k o e t s p o o t a a e o a s l y c a t c h i n g f i r e d a r i n g 
t h e p r o c e s s . {ID*! 

Leach in? B a t e ; T e a p e r a t a r e 

5 3 l U t » T C » T I J J ; EJCkPStJllTIO': »5P3aLTS; 
EtJPOShTIOS; MSTES, LtQOIO: B1STES. LOU-LEVEL; 
•»STES. I»?ESIEDI»TS-LETSL; lElCEIBG; 
Tfv?E!t»T<J?E; StD»?T; *ITS0GS» COS?OUJDS: 
HBO»»T0ST STUDIES 

<39«> 
J a a i s o n , O.K. ( E d . ) , B.K. (Ed.) Kornegay, » . » -
(Ed.) Vaughan, and J . S . Borgan, J r . ( E d . ) , U .S . 
a t o a i c Energy r o s a i s s i o c . 

The Tse o f I n o r g a n i c Exchange B a t e r i a l s for 
R a d i o a c t i v e a a s t e T r e a t a e n t . (2) 

TID-76ne; P r o c e e d i n g s of a Barking M e t i n g , 
z a s h i n g t o n . DC, a o g a s t 1 3 - l e , 19*2 . a.',, t t o a i e 
Energy C o s s i s s i o n , D i v i s i o n of t e c h n i c a l 
I n f o r a a t i o n , B a s h i n g t o n , DC; 239 p p . 
(TID-7S»B). ( 1 9 6 3 , January) 

The p r o c e e d i n g s o f a c o n f e r e n c e on a i n e r a l 
exchange t o f i x l o e - and 
i n t e r e e d i a t e - r a d e a s t e p r o d a c t s a r e p r e s e n t e d . 
I n s t i t a t i o n s r e p r e s e n t e d at the c o n f e r e n c e 
were t h e O n l v e r s i t y of nor th C a r o l i n a , Oak 
Bldge s a t i o n a l L a b o r a t o r y , Bariwocd, Vet io&al 
Reactor T e s t i n g s t a t i o n , 0 .S - G e o l o g i c a l 
S » r v e y , and CkaU R i f e r L a b o r a t o r y , Canada. 
Bost of the vork i n v o l v e d t h e u s e of 
c l i n o p t i l o l l t e , b a t s o n t B c r i l l o a i t e , 
t a o l l a l t e , and z e o l i t e s e e r e a l s o ased in 
l e t e r e i n i a g t h e b e k a v i o r , p h y s i c a l and 
c h e a i c a l , of l a y e r e d s i l i c a t e s . Host of the 
s t a d i e s p r e s e n t e d eere t h e o r e t i c a l combined 
v i t h l a b o r a t o r y v o r k , o n l y a few vera a c t a a l 
s i t e i n v e s t i g a t i o n s . Each c h a p t e r in t h e 
p r o c e e d i n g s i s a b s t r a c t e d s e p a r a t e l y . (HO?) 

S0IPTI0B; B K E M L S ; Cl»TS; ClIBOPTILOlITE; 
C»TI0» EICHniet CnPnCITI; DEC0BT»FIIB»TI0»; 
fIX»TI0»; DISTRIBUTION COEfflCIEUT; EOniTIOliS; 
SOILS; 1 0 » S ; BOBTBO»ILU>»ITE; «»0LI»ITE: »»STE 
TBEITBEBT; laSTES, IBTEBBEDHTE-LETEL; fJSTES, 
L 0 I - l E » t L ; SOLlOlylCnTIOB; E»t»»SllLnTI0B; 
TBfOBBTICUL ST0DTBS; HBOBHTOBT STUDIES 

<397> 
Xerskaec, C-J-, r .» - Bobroeicx. aoi I .E . E l l i s , 
Boaad Laboratory, aiaaisparg, OB. 

Trit iated Liiaid Baste Decoa r u i n a t i o n 
[Bolecslar Exc i tat ion) . (31 

SLS-25e2; Trit iaa Baste Control: apc i l - Jane 
197B. (pp. 7 - 1 1 ) . 22 pp. (aT.B-25e2).(l»78. Je ly 
29) 

1 acthoc for d e t r i t i a t i o a of l o e - l e v e l 
aqeeoas vast* by s e l e c t i v e aolecalar 
photoeyxcitatioe i s being tasted, 'gaipaeat 
i s an infrared laser consist ing of a LiSbo3 
o p t i c a l peraaetxic o s c i l l a t o r f)*0) operating 
over a 2-9-S.2 oa raage, peeped by a 
Q-seitcfced 9d;TaG o s c i l l a t o r - e a p l i f i e r chain 
and e xenon u l trav io le t t lasklaap ia an 
a l l - g l a s s s y s t e s . Seprodecable coaeersions 
for 20-koar irradiat ions of 1:1 a i z t a r e s of 
H20/(H2»Z a t IS tare and 25 pps e*ce only 
0 .011 . Geoeetry of the flasklaap a 1 loved 
only a boat e t of tke 10 J oatpet to be 
a t i l i z e d . a nee photolys is ' n i l , 1 ca I $ 
ca , and * i t i f lashlaap assee t ly «ec» 
constructed to a l ioe aaxiBa» expossr* to the 
laser oatpat. Prel iaiaary r e s a l t s skoe a 
2.ax cosversioe after 1 koar on a 1:1 
B20/(R2)2 a ix t sre at 25 pps and IS torr 
F - r t i a l pressere. and a 2«( conversion af ter 
36 hoars. Photoe f l ex has been increased 
over three orders of aagnitade. as 
i rradiat ioa of 1:1 (H2)20/H2 aixtere 
converted only 0.29% after 1 koar. s t e d i e s 
arc raing condacted to deteraine tke 
aeckenisa for tke increased B2 prodaction (as 
each a s 13 t i s e s that predicted 
theraody&aaicelly) daring i cced iat ian . ilse 
of ar. Irr exc ieer 1» >«r to increase the 
aaoant of radiation in tke l e s s tkan 195 • • 
region and perait aore aeaningfal tvo-photon 
exchange experiacnts i s planned. (LBB) 

H 2 ; B 3 

TOSTES, LOW-lE»EL: >»STES, LI00ID; »»STES, 
S»DI0«C?r*E: »1STE TSEiTHEBT; «1T»?; T«ITI111; 
EBBICHBEBT; EQ0IPBE»T; ISOTOPES: ISOTOrrc 
SE?»B»TI0»; LlBOaHTOBT STUDIES; I1ETHOBS; 
D50TER10II; « T B I T I » T I 0 » ; V0LDBE PEWCTIOS 

<399> 
Kershr.er, C . J . , I . E . E l l i s , and P .» . 
eound L a b o r a t o r y , ftiaaisbarq, OH. 

9 o b r o v i c z , 

T r i t i a t e d L i g a i d B a s t e D e c o n t a a i n a t i o n 
(Haleca lar ' ( c i t a t i o n ) . (3) 

BLB-2»51; T r i t i a a » a s t e C o n t r o l " r o n c t : 
October 1S76 - .larch yiT', H.T. tnJers->n and 
C J . Karshner ( E d s . ) , (pp . 9 - 1 1 ) , 27 pp . 
(BL»-2»51) . ( 1 9 7 7 , October 6) 

> aethod for d e t r i t i a t l 
agaeoan vast* by s e l e c t 
photoexcitation i s bein 
Egaipaent i s an infeare 
a l i»b03 optical paraae 
operating over a 2 .9 -a . 
a 0-svitchad M:T»G osc 
chain and a Xe ultrtvi"' 
a l l - g l a s s system. The 
irradiation c e l l appart 
TSP aystes has been coa 
f leshlaap vaa adapted t 
aodlf lcat ions are being 
poeer sapply to correct 
0PO doe to degradation 
The reject ion rat io of 

on of Lovleve l 
ive aoleeular 
g developed. 
d laser consis t ing of 
tr ie o sc i l l a tor (0P0) 
2 ua range, paapad by 
» l la tor -a«p l i f i er 
let flaahlaap in an 
scavenger and 
tes for the tvo-photon 
t l e t ed; the ( • 
o the photolys is c e l l ; 
Bade to the lasec 
a problea vith the 

in i solator re jec t ion . 
the i so lator has been 



»»STE T*EeTRMT 

<39S> 

<it»> COST. 
foa&d t o be o&ly 2 0 ; 1; tarns a o s t of t h e 
a a p l i f i e e power i s b led o f f in * l o n g 
(1Q9»as) p a i s * b e f o r e t k e O - s w i t e h t r i g g e r , 
ard power d e a s i t y i s degraded below t h e 
t h r e s h o l d f o r o p t i c a l p a r a s e t r i c p a a p i a g . 
The ^2Q/S2 f low nad. r e e c t i o a c e l l s y s t e s v i s 
c o m p l e t e d and t h e r e a c t i o n f low e a t e r s 
c a l i b r a t e d . 1 q u a d r i p o l e e a s s s p e c t r o a e t e r 
was i n s t a l l e d aad • s a s p l i i g p o r t c o n n e c t * ! 
to t h e p h o t o l y s i s c e l l s y s t e a . The s p e c t r a l 
e e i s s i o n s c h a r a c t e r i s t i c s o f t k e «v f l a s h l a a p 
« « r « d e t « r e i n * d u s i n g a J e t i n Tvon R»s2 
aoBOCkroaator « i t k a 2 a a 0 g/asi g r a t i n e , a ?c» 
• 3 3 7 p h o t a e a l t i p l i e - r , and a a o l e c t r o n IP-2C 
g a t e d i n t e g r a t i n g p h o t o e e t e r - R a d i a t i o n i s 
t i n t a s - 1 9 5 a s range » a s o b t a i n e d f t o e t h e T« 
f i a s k l a e p a f t e r r e p l a c i n g t h e s e p p l i e d 
( o c a s l n g l e » » a i t s a s u p r e s i l l e a s ; 
a p p r o x i e a t e l y I f o f tke t o t a l e n e r g y i s 
t r a a s a i t t e d i n t h i s t e a i o n . Only a b o a t S% of 
tke t o t a l to J o u t p u t c a n be d i r e c t l y 
u t i l i z e d ; about % X 10(B*1»1 p k o t o n s / s q ca 
per p a l s e at 1 5 1 aa " i l l be a v a i l a b l e . 
Loaqer v a v e l e s o t h r a d i a t i o n f r o a t h e 
f l a s h l a a p t i l l be ased i n e o a t r o l e x p e r i m e n t s 
OB R20/R(B2)0 a i r t a r e . . O b j e c t i v e s f o r t k e 
n e x t r e p o r t i n g p e r i o d a r e : (II e c k i e v e s * n t 
of c o n s i s t e n t OPO o p e c a t i c a ; (21 a e a s v r e a e a t 
of OPO t a n i n g c a p a b i l i t i e s ; (31 d e t e r a i a a t i o n 
of " c o a t r o l * p e r a a e t e r s such a s e x c h a n g e 
r a t e s a i t h o e t i r r a d i a t i o n and v i t a av 
i r r a d i a t i o n o n l y : ar.d (a ) i n i t i a t i o n of 
t * o - ? h o t o o TSP u s i n g R(B2)n . (LJR1 

RhSTES. LOa-LBfEt; ihSTES. l t a r - - v . RnSTES. 
BIDIOaCTITE; RISTE TSE»?!E»T; . . T E 8 ; TPITI3R; 
E R U J C H S E I T ; EOTIPSEUT; ISOTOnC SEPiRhl lCS: 
LBBOBhTOBT STUDIES; DETBITIkTTOR 

T8TJ Waste C y c l o n e Drsa I n c i n e r a t o r and T r e a t a e e t 
S y s t e a : h o r n - J u n e I"""*. (3j 

<rt.S-2S»1; I t p p . | 1 V « . J u l y 28» 

The l a b o r a t o r y - s c a l e c y c l o n e i n c i n e r a t o r a t 
t h e Sonne f a c i l i t y o p e r a t e i throughout t h e 
» ? r i l - J e n e r e p o r t i n g p e . >d, t e s t i B g a nee 
l i d a s s e a b l y and a s l i p ] o ~ a t i n t h e e x h a u s t 
s y s t e m . S o l i d w a s t e s a i t h a c t i v i t i e s l e s s 
than 10 - iCi /g v e r e burned a t an a v e r a g e r a t e 
off 3 5 . 1 t g / h r , ep 9 k g / h r o v e r l a s t g a a r t e r . 
P t e l i a i n a r y d a t a a l s o i n d i c a t e d e q a i p a e u t 
l i f e e x p e c t a a c i e s had i n c r e a s e d . 1 spray 
d r y e r s y s t e e i s b e l n q t e s t e d f o r a s e i n 
p r o c e s s i n g s l a d g e s f r o a t h e o f f - g a s t r e a t a e e t 
s y s t e a . T e s t s of * v e r t i c a l t h i n - f l t a 
c o n t a c t d r y e r are s c h e d u l e d . 1 q u a l i t y 
c o n t r o l p r o g r a a f o r t h e i n c i n e r a t o r and 
t r e a t m e n t s y s t e a v a s i n s t i t u t e d t h i s g a a r t e r . 
E v a l u a t i o n t e s t s of a s h / c e a e - n t a a t r i c e s f o r 
TBn w a s t e i a s o b i l i z a t i o a v e r e c o a p l e t e d t h i s 
g a a r t e r . ha in p t e v i o a a t e s t s , v e t - c a r e d 
p e l l e t s had h i g h e r c r a s h s t r e n g t h s , a i t h t h e 
8 0 / 2 0 a s h / c e a e n t a a t r i x p e r f o r e i a g b e s t . The 
6 9 / 3 5 a a t r i x was b e s t a e o r g d r y - o r e d 
p e l l e t s . Data on i n c o r p o r a t i o n of s o d i a a 
a e l a r i l i c a t e t o i a p r o v e d r y - c a r e d c r a s h 
s t r e n g t h s a r e not c o a p l c t e y e t . 
T h e r a o g r a v i s e t r i c a n a l y s e s have been 
c o a p l e t e d , b a t t h e data a r e not y e t 
a v a i l a b l e , i n is* s i n t e r i n g p r o c e s s t o 
r e d u c e carbon c o n t e n t s to l e s s than 9 . 1 0 * has 
been s u c c e s s f u l l y t e s t e d . (L*S1 

D e n s i t y 

IICIRE3VTI0R; CSRERTS; *SHE5; 0ESIS»; f jJ lpBEaT; 
UB0BJT03T STUDIES; PRTSICU ?«0PSSTIES; 
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R»DIO»CTITE; S»ST»S, SOLID; MSTES, TP»«S!I!»»IC: 
«CH»»IC1L STSIfSTH; K1STES, 1 0 » - i e f I L ; yOLISI 
SEDBCTICI 

<19"» 
x h o n i k e v i c k , » . » - , » . ? . Takashev , I . L . 
R y b a l ' c h e a k o , and >. * P e i a y a k o v . 

f r e a t s e n t o f l i g o i d R a d i o a c t i v e v a s t e s a t the 
Leningrad S t a t i o n . (31 

O L S - 7 8 - 1 3 Q ; 10 p p , ; I s o t o p e n p r a x i s 
1 2 W : f 7 - i 7 g . ( t g 7 « , k p r i l ; 19781 

Soae of t k a a s p e c t s of d « c o n t a a i n a t i o n of l o v 
l e v e l l i q a i d radvast f t s a t t h e Leningrad 
S t a t i o n a r e e l u c i d a t e d . 1 t h r e e s t a g e s y s t e a 
a s i a g c o a g a l a t i o n and p r e c i p i t a t i o n , 
d i s t i l l a t i o n , and i o n e x c h a n g e on r e s i n s i s 
p r e s e n t e d . C o a g a l a t i o n i t a c c a a p l i s b e d by 
c o B t i a n o n s l y a d d i n g ion s u l p h a t e s o l u t i o n a t 
a pR of 10.S t o 1 1 . f o r c a p r e c i p i t a t i o n 
s o d i ' i e p h o s p h a t e and c a l c i n e c h l o r i d e a r e 
u s e d . The v o l a a e r e d a c t i o n f a c t o r i s 1S0 . 
Tke e a t i e o a c a p a c i t y of the p l a n t a s s a a i n g 2» 
br o p e r a t i o n « s 3 0 , 0 0 0 c a a / y r . C a p i t a l 
• i p e n d i t a r e a f o r t h e p l a n t are 1 6 . 7 r b l . / y r / l 
eu a of t r e a t e d w a t e r . An annual t o t a l 
o p e r a t i n g c o s t i s about 5 W . 1 TRM. The 
l i q u i d c o n c e n t r a t e s ace d e p o s i t e d i n c e a e n t 
or a s p h a l t . («D»I 

DECOITAHiatTia); P U * T S , «kSTE T>EITHEaT; 
«kSTES, l O t - l t l E I . ; akSTES, HQHIO; C0»C3HTI0«; 
f»ECIHT»TIO», CRERtCkL; DISTILtkTIOR; TOR 
B X C I a l l t ; EVhP01»TIO»; tOLSRE tCDOCTIOl; pH; 
fCOIORTCS; »SF»»LTS; CERERTS; rltLD STVDIES 

<aoo> 
R l i a g l e r , L-R. , 0 . R. B a t c h e l d e r , and ! . l . L e v i s , 
Round L a b o r a t o r y , R l a a i s b u r g , OR. 

<"»01> 
K l i n g l e r # L . R . , D . 3 . S a t c n e l d e r , s-!i E. 1. L e v i s , 
Round L a b o r a t o r y , " i a a i s b a r g , OR. 

TR1 Raste C y c l o n e 3 tua I n c i a e r a t o c and T c e a t a e n t 
S y s t e a ; J a r u a r y - R a r c h . 107R. ( } | 

RLR-251«; 1» pp. (1978, Ray 51 

Good c o a b u s t i o n on a l l runs dur ing January 
and r e b r u a t y was a c h i e v e d i n the c y c l o n e 
i n c i n e r a t o r . L o v - l e v e l s o l i d r a d a a s t e v a s 
t h e f u e l . R e u t r a l i z a t i en of ac id g a s e s i n 
' b e f l u e gas s t r e a a by c a u s t i c s c r u b b e r 
s o l u t i o n r e s u l t s ir. h i g h s a l t c o n c e n t r a t i o n s 
o f scrubber l i g u o r . 1fce l i q u o r v i l l be 
t r e a t e d in a p i l o t p l a n t d e s a l t i n g and s l u d ? * 
h a n d l i n g s y s t e a . Evapora t i on has been 
s e l e c t e d a s t h e d e s a l i n a t i o n t e c h n i q u e , a 
new r e a o t e l y c o n t r o l l e d ash hand l ing s y s t e a 
and a nev h e a t e x c h a n g e r in t h e l i q a i d 
s c r u b b e r s y s t e a l o o p a l o n g with a nev l i d 
a s s e s b l y a r e the i a p r o v e a e n t s in the 
I n c i n e r a t o r s y s t e a . B e f l a e a e a t s i n the 
c o n t i n u o a s f e e d o p e r a t i o n a r e b e i n g 
c o n s i d e r e d b e c a u s e t h e r e i s a t endency f o r 
t h e s t o r a g e hopper t o b e b r i d g e d and t h e 
r o t a r y v a l v e t o be j a a a e d . t x p e r i a e n t s v e r e 
run t o d e t e r a i n e t h e b e a t a s h - e e a e n t a a t r i x 
f o r p r e s s e d p e l l e t i a a o b i l i s a t i o n . so"h t k e 
d r y - c a r e and v e t - c u r e a e t b o d s prodace p a l l e t s 
w i th u n i f o r a c o a p r e s s l v e s t r e n g t h , d e a a i t y 
aad f i n a l v e l g h t . Rovever , tke v e t - c o r e 
a e t h o d produces an a s h - c e e e n t a n ' r i i with a 
h i g h e r e o a p r e s s i v e s t r e n g t h . I n c i n e r a t i o n 
and i a a o b l l i x a t i o n with t h e a s h - c e a e n t a a t r i i 
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<*oi> COST. 
r e d a c t s the w e i g f t A* t h e r a d v a s t e 9 5 t and 
t h e ro lu i i f <»?*.. Wet-cured s l u d g e - c e a e n t 
p e l l e t s had a h . 'g \er c o m p r e s s i v e s t r e n g t h 
than l i d the dry—*-•* ! p e l l e t s . S t u d i e s of 
t h e e l e m e n t s and p a r t i c l e d i s t r i b u t i o n in t h e 
s i n t e r e d ash were a l s o a a d e . (SOT) 

ASHES; CEHESTS; CORBOSTIOB; ACIDS; ETAPOBaTIOS; 
IflBOBILIIlTIOS; IBCHESATIO*; SLODGES; TOLOHS 
SEDOCTIO*; WASTE TPEATSEWT: WASTES, LOW-LETEt; 
WASTES, SOLIS; WASTES, BADIOACTTIE; SCRUBBERS; 
SCLIDIFICATIOW; E»CA?SaLATIOS; LAB3RAT0SY STUDIES 

<a02> 
Koebmstedt , P . L - , J . N . H a r t l e y , and O.K. D a v i s , 
9 a t t e l i e - P a c i f i c S o r t h w e s t L a b o r a t o r i e s , 
P i c h l a a d , BA. 

<7se o f Aspha l t Emuls ion S e a l a n t s t o Conta in 
Radon and Radio* i n n r a n i u a t a i l i n g s . (1) 

3WWL-2190; 50 pp . (19-*7, Janaary) 

' a t t e l l e P a c i f i c n o r t h w e s t L a b o r a t o r i e s h a r e 
been c o n d u c t i n g a s t u d y of a s p h a l t e m u l s i o n s 
a s a s e a l a n t f o r uran iua B i l l t a i l i n g s . 
T e s t s n s i r ; t a i l i n g s f r o a t h e ? i t r o s i t e in 
S a l t Lake C i t y , Utah and the Uni ted U n c l e a r 
S i t e i n Aabros ia Lake, Rev Mexico found a 3 . 2 
•a At sk E-63 or Areak 13 HE c a t i o n i c a s p h a l t 
e a u l - i o n s e a l t o be v e r y e f f e c t i v e in 
prev. n t i n g En d i f f u s i o n . Rn d i f f u s i o n vas 
c a l c i ' . a t e d t o b e 9 X 10 ( E - ° | p C i / s q cm s e c . 
A * . * • • Areak E-83 s e a l prevented Pn, Pa, 
*nd r. p e n e t r a t i o n under 3 .5 k g / s g CB (50 
p s i | p r e s s u r e f o r *7 d a y s . I n t e g r i t y of t h e 
s e a l » a s u n a f f e c t e d by 0-72 d e g r e e P 
f r e e z e / t h a w c y c l e s or by 100,000 R gaaaa 
r a d i a t i o n . O-T and 02 e x p o s u r e s produced 
s o a e d e t e r i o r a t i o n t h a t ecu Id be a v o i d e d by a 
s i a p l e s o i l c o v e r i n t h e c a s e of O-V, or by 
a n a e r o b i c b u r i a l ( 1 . 5 e or 0 .8 a with h i g h l y 
humic s o i l ) . K i c r o o r g a n i s a s degrade a s p h a l t 
a t l » s s than 0 . 0 0 6 mm/jz. A p p l i c a t i o n of t h e 
a s p h a l t e a u i s i o n wi th an a i r l e s s spray s y s t e a 
i s the most s a t i s f a c t o r y . (LFH) 

D i f f u s i o n C o e f f i c i e n t 

Pn 222: Sa 226 

ASPHALTS; T A I L I P G S ; OPAWI0B; SEAL HATEBIALS; 
HILLS; PADIOB 2 2 6 ; SADOS 2 2 2 ; HETHODS; 
ETALIATIOW; LABOBATOPT ST1DIPS; WA5T2 
HAIAGEr.ZltT; WASTE TPRATSEBT; WASTES, SOLID; 
BASTES, LOB-LETEL 

<"03> 
r o e n s t , J , v . , w.R. H e r a l i , and P.C- R o b e r t s , 
4ou»d Laboratory , l i a a l s b u r g , OR. 

Deve lopaeat of U l t r a f i l t r a t i o n and I n o r g a n i c 
Adsorber t s lot Reducing V o l u t e s of Low-Level and 
Inter**' . t a t e - L e v e l l i q u i d f a a t e : 
O c t o b e r - J e c e a b e t <977. (3) 

• W - 2 5 0 3 ; 13 p p . ( 1 9 7 8 , February 2«) 

Exposures of n o n c e l l u l o s l c u l t r a f i l t r a t i o n 
M a b c a n s s t o a r a d i o a c t i v e environment 
• i m u l t t i n g up t o 2a a o n t h a of e x p o s u r e t o a 
b e t a d o s e of 10 uCl /cu c i and a gasaa dose o t 
10(E-5) uCl /cu c i showed no e f f e c t s on 
• • • b r a n s p e r f o r s a o c e . Soae d e g r a d a t i o n did 
occur a f t e r a s i m u l a t e d s i x aonths exposure 
t o an alpha d o s e of » , 9 % 10(E-3) u c i / c u c a . 

E x p e r i a e n t s wi th a l a b o r a t o r y - s c a l e 
r e v e r s e - o s a o s i s u n i t u s i n g t h e product f r o a 
u l t r a f i l t r a t i o n a s feed y i e l d e d r e j e c t i o n s of 
a c t i v i t y f roa 68 t o 9 9 1 . A p i l o t can o f the 
u l t r a f i l t r a t i o n s y s t e a p r o c e s s e d 
a p p r o x i m a t e l y * 0 , 0 0 0 g a l in 7 3 hrs of 
o p e r a t i n g t i a e w i t h o u t shutdown f o r c l e a n i n g . 
During the run , f l a x r e s a i n e d r e l a t i v e l y 
s t e a d y w i t h i n a r a n g e o f 5-9 V a i n , ? r o s s 
a l p h a r e j e c t i o n was a l s o s t e a d y , between S3 
and ° 9 . 5 * # d e p e n d i n g on i o n i c c o n t e n t o f the 
w a s t e . E n g i n e e r i n g c o l u a a t e s t s u s i n g 1 23? 
with p r o d u c t froa t h e u l t r a - f i l t r a t i o n p l a n t 
were c o n t i n u e d wi th f low r a t e s and pH b e i n g 
v a r i e d t o d e t e r a i n e o p t i a u a o p e r a t i n g 
c o n d i t i o n s . T a r i o u s i o n exchange r e s i n s were 
t e s t e d , and t h e b e s t r e s u l t s were o b t a i n e d 
w i t h HSA-1 a t pH 3 - 9 . (LIB) 

A c t i v i t y R e j e c t i o n 

ADSOHBEnTS; EESisS; FILTEPS; FILT3ATIOW; IOR 
EXCHANGE; WASTES, LOB-LETEL; WASTES, 
IKTESBEDIATE-LETEL; S1STE5, LIQUID; PASTES, 
3ADIOACTITE; PLABTS, BASTE TSBATHEST; SETHOOS; 
3Q0IPHEWT; OLTRAFILTRATIOP; BETA PA9TICLSS; 
5ADIA7IOW, GAH!U; SE3BRASES; DEGPAOATIOV; 
9ADIA7IOB pfPECTS; PABTICLES, ALPHA; 
IPBAOIATTON; OSHOSIS; WASTE PSOCESSIBG; FLOW 
P.ATE; pH; rtBABIHH 233; ACTITITT REJECTION; 
LAB0BA70HT STODIES 

<«0<t> 
( toens t , J . W . , and E..C. R o b e r t s , Rouid 
L a b o r a t o r y , E i a a i s b u r ^ , OR. 

E v a l u a t i o n o f T l t r a f i l t c a t i o n Heabr*nes for 
T r e a t i n g l o w - L e v e l R a d i o a c t i v e C o n t a i i n a t e d 
Ligu id B a s t e . (2) 

HLH-2QB8; 11 pp. (1978, Harchl 

Experiaents have been conducted on 
alpha-contaainated lov- leve l waste so lut ions 
froa the Baste Disposal (WD) Fac i l i ty at 
Hound Laboratory to leteraine the f e a s i b i l i t y 
of u l t r a f i l t r a t i o n as a decontatination 
•ethod. FOB icon hollo* fiber (IP nodules 
GH-80, IH-SO, PPI-30, PK-10, Pi»-5, and kf.-2t 

with cutof f s fcoi 80,000 to 2000 BOI vt were 
tested individual ly , so lut ions »ere f«d 
through the aodules at inlet pressures of 
20-25 psig , blowdown rate was 2900-3300 
a l / n i n , and flux rates averaged 65*250 
a l /a in / sg f t . It was shown that reaoval of 
radioact iv i ty by Beabranes is dependent upon 
the nature of the waste straaa ; reaoral of 
suspended or c o l l o i d a l material i s high, 
while that of ionic aatef ia l i s not, as 
ref lected by conductivity re jec t ions . 
Rejection of radioact iv i ty vas 98-'»9.8< for 
laundry waste water, 85-88* for PP-9uilding 
decontaaination water, and 90-97.7% for BO 
F a c i l i t y influent (a aixtflte of vaste 
so lut ions froa Pu processing). Conductivity 
reject ion was 0-7*,,»% foe laundry vaste 
water, 0-10.7% for decontaaination water. 
Several runs vera aade using WD influent plow 
addit ives such aa ca t ion ic poLyelectrolytes, 
anionic po lye l ec tro ly te s , BOB-ionic 
p o l v e l e c t r o l y t s s , EDTA, sodl'ia phosphate, 
laundry detergent, and c i t r i c acid, processed 
through f i l t e r Pfl-5 at pff 7 .5-7 .8 . Additives 
shoved Dv ef fect on rejection of 
radioact iv i ty or conductivity. Tests using 
BD influent at pff's froB 8-11 shoved increase 
in radioact iv i ty r-?*»'-*ion at higher pK's, 
but data i s inau'c lc ient at present. (LKH) 
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<«0s> C05T. 
RASTES, LOR-ieVEL; RkSTES. LI31ID: r lLT'lTIOR: 
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<»05> 
Kraase , H . , S e s e l l s c h a f t f a r K e r n f o r s c h n c g mbR, 
K a r l s r u h e , German f e d e r a l R e p u b l i c . 

E x p e r i e n c e s i n t h e Treatment, o f P a d i o a c t i v e 
R a s t e s . (3) 

K e r n t e c h a i k , » « ( « » : 1 7 1 - 1 7 9 . ( 1 9 7 7 | 

A g e n e r a l d i s c u s s i o n on t lie methods o f 
h a n d l i n g l o » - ana m e d i u m - l e v e l r a d w a s t e s i s 
p r e s e n t e d , f o r t r e a t m e n t l i q u i d r a d v e s t e s 
c h e i i c a l p r e c i p i t a t i o n , i on e x c h a n g e , and 
e v a p o r a t i o n n a v e been a'id a r e b e i n g a s e d . 
C h e s i e a l p r e c i p i t i a t i o * . i s good f o r t r e a t i n g 
l o « a c t i v i t y , s t r o n g l * p o l l a t e d e f f l u e n t s of 
nigh s a l t c o n t e n t . The d e c o n t a m i n a t i o n 
f a c t o r s , may range op t o 10(5*31 but a r e 
t y p i c a l l y 2 t o 100. Ion a x e k a a g e r * work w e l l 
when t h e e f f l n e n t h a s a l e v s a l t c o n t e n t . 
E v a p o r a t i o n i s the most e f f e c t i v e , most 
u n i v e r s a l , and t h e most e x p e n s i v e « i t h 
d e c o n t a m i n a t i o n f a c t o r s o f 10(E»») t o 
10(E*6>- B e f o r e t h e £ ? s p o s a l of t h e 
e f f l u e n t s from the t h r e e t r o c e s s e s above 
s o l i d i f i c a t i o n * a s t b e done by e i t h e r 
c e s e a t a t i o n , b i t s a i n i z a t i o n , or i n c o r p o r a t i o n 
i n p l a s t i c s . The a d v a n t a g e s and 
d i s a d v a n t a g e s o f t h e t h r e e methods are 
b r i e f l y d i s c u s s e d . Tank s t o r a g e f o r h i g h l y 
a c t i v e f i s s i o n product s o l u t i o n s i s very 
s a t i s f a c t o r y i n s p i t e of l e a k a g e s i n s o s e of 
t h e e a r l i e r t a n k s . R i g h l y a c t i v e f i s s i o n 
product s o l u t i o n s i « be s o l i d i f i e d by 
c a l c i n a t i o n or by c o n v e r t i n g t h e a i n t o 
g l a s s e s . The t e c h n i q u e of f i r s t s t o r i n g 
h i g h - l e v e l w a s t e s i n t a n k s and t h e n 
c o n v e r t i n g t h e n i n t o g l a s s e s a p p e a r s 
p r o a i s i n g . Coapact ior . and i n c i n e r a t i o n a r e 
t v o v a y s o f t r e a t i n g s o l i d r s d v a & t e s . The 
a s h voultl then be f i x e d in c e a e n t a s would 
t h e compacted w a s t e s . Those w a t e r s 
c o n t a i n i n g p l v ' t o n i u a would r e q u i t e e x t r a 
p r o c e s s i n g . (»8») 

ALPRA PARTICLES; » m r s : C^BERTS; CERARTCS; 
CLABCIRO; C0RPACTIC1; COBCRETES; E'APOBATIOR-, 
P1SSI0R PRODOCTS; IRIOSILIZATIOR; IRdRERATIOR; 
101 tir.nxir.t- LEACRIl'5; LEAKAGE; PlCKAGIRr,; 
PLASTICS: PRECIPITATOR, CHEEICAL; SLODGES; 
TARRS; RISTf TREATREBY; RASTIS, HIGR-LE7E1; 
BASTES, IRTERREOIATE-L^VEL; RASTES, LIQUID; 
WASTES, LOR-LEVEL; BAS1 »S , RADIOACTIVE; WASTES, 
SOLID; DE-COKTARIRATnR =»CT0P5; BITtlRHIZATMB; 
RETROOS; REVIERS 

<«06> 
Krause , R*.t and C. R e n t w i c b , K a r l s r u h e Rqclear 
Research C e n t r e , K a r l s r u h e , Gersan f e d e r a l 
R e p u b l i c . 

The T r a a t a e s t of L o w - L e w i and Rodtum-Lev- ". 
i l g u i d R a d i o a c t i v e w a s t e s a t t h e K a r l s r u h e 
n u c l e a r Research c e n t e r . (») 

COBf-651202; IAEA-SR-"M/»«; P r a c t i c e s in t h e 
Treatment of Low- and I n f . e r a v d i a t e - Leve l 
R a d i o a c t i v e w a s t e s . P r o c e e d i n g * of a s y a p o s i u a , 
Vienna, A u s t r i a , December A - 1 0 , :?<$ . 
I n t e r n a t i o n a l a t o m i c Energy Agency, V i e n n a , 
A u s t r i a , (pp. 3 1 7 - 3 3 7 ) , 9«1 pp. (Cr)Rr-«M202, 
IAEA-SR-71/wll) . (1966) 

The Buc lear B e s e a c c h C e n t r e a t K a r l s r u h e a t 
p r e s e n t has a s e m i - t e c h n i c a l p l a n t f o r the 
d e c o n t a s i r a t o n of r a d i o a c t i v e waste w a t e r . 
I t c o m p r i s e s a b a t c h - o p e r a t e d p r e c i p i t a t i n g 
p l a n t wi th a throughput of s o a e 25 cm a/d a s 
w e l l a s an i o n - e x c h a n g e d e v i c e c o n s i s t i n g o f 
s i x columns w i th a t c r o o g h p o t of 3 cu s / h . 
In a d d i t i o n , t h e r e i s a vapor compress ion 
e v a p o r a t o r o f 1.3 c j a / o c a p a c i t y and a f i l m 
e v a p o r a t o r w i th a c a p a c i t y o f ISO l i t e r s / h . 
The w a s t e - w a t e r , h a v i n g a c t i v i t y 
c o n c e n t r a t i o n s l e s s t h a n 10 (E-«l C l / c u a , i s 
g e n e r a l l y t r e a t e d by c h e m i c a l p r e c i p i t a t i o n . 
I o n exchange i s p r o v i d e d f o r water hav ing a 
v e r y low s a l t c o n t e n t , e . g . , from t h e r e a c t o r 
c y c l e s . O c c a s i o n a l l y , water which h a s not 
b e e n s u f f i c i e n t l y d e c o n t a a i n a t e d by c h e m i c a l 
p r e c i p i t a t i o n i s t r e a t e d a second t ime by i o n 
e x c h a n g e , above a l l , i n t h e f i l m e v a p o r a t o r 
t h e r e g e n e r a t i n g water of t h e i o a e x c h a n g e r s , 
which i s r i c h i s s a l t , as w e l l a s t h e was te 
water c o l l e c t e d i n b o t t l e s a t t h e 
l a b o r a t o r i e s , i s e v a p o r a t e d . The 
c o n c e n t r a t e s hav ing a s a l t c o n t e n t of 3 5 - 5 0 * 
a r e n i x e d w i t h cement b y s t i r r i n g i n a v o l a a e 
r a t i o o f 1 : 1 . The w a t e r which c o s e s from t h e 
w a s t e - w a t e r c o l l e c t i n g s t a t i o n h a s tctititf 
c o n c e n t r a t i o n s l e s s t h a n 10 (E-a) C l / c a a t h a t 
a r e most ly c o n c e n t r a t e d in the vapor 
c o m p r e s s i o n e v a p o r a t o r down to a s a l t c o n t e n t 
o f 1 5 - 2 0 * . the c o n c e n t r a t e s ace s t i r r e d i n t o 
h o t b i tumen. In t h e c a s e o f c h e m i c a l 
p r e c i p i t a t i o n a metho i cf p r e c i p i t a t i o n by 
u s i n g i r o n h y d r o x i d e / p o c e s s i a a p h o s p h a t e i s 
f r e q u e n t l y u s e d . I f t h e r e arc f i s s i o n 
p r o d u c t s p r e s e n t , t h i s s t e p i s g e n e r a l l y 
p r e c e d e " by a n i c k e l f e r r o c y a n i d e 
p r e c i p i t a t i o n . The d e c o n t a m i n a t i o n f a c t o r s 
a t t a i n e d by s i m p l e p r e c i p i t a t i o n are between 
2 and 30; by c o a M n e d p r e c i p i t a t i o n , they a r e 
s e v e r a l hundred. In t h e p r e c i p i t a t i o n of 190 
c u a of was te water 0 . 7 - 1 c u a of f i l t e r 
r e s i d u e s i s produced . In t h e vapor 
c o m p r e s s i o n e v a p o r a t o r , d e c o n t a m i n a t i o n 
f a c t o r s of 10 (B»3) are a t t a i n e d . The e n e r g y 
r e q u i r e m e n t s for t h e e v a p o r a t i o n of 1 cu a of 
water a r e 35 kg o f a d d i t i o n a l s t e a a , ao t « of 
e l e c t r i c e n e r g y , and 1 cu a of c o o l i n g w a t e r . 
( l a t h ) 

G i v e s b r i e f d e s c r i p t i o n of end product of 
s o l i d i f i c a t i o n s . O t h e r w i s e not d i r e c t l y 
a p p l i c a b l e t o s h a l l o w land b u r i a l . (DB/GR) 

RASTES, RADIOACTIVE; RASTES. LIQMD; «»STE 
TV•ITRERT; PRECIPITATOR, CRERICAL; I0R 
EICHARGE; EVAPORATION; BIT0RIRIXATI3B; BASTES, 
LOU-LEVEL; BASTES, ISTEBHEBIATE-LEVEL; 
9ECOR7ARIBATI0S FACTORS; LABOBATOBf ST10IES 

<»07> 
K u l i c h e n k o , 1.1., T. S . Dukhov lch , 3 . 1 . v o l k o v a , 
R.V. B o y a r i n o v a , I . A . S o b o l e v , L.R. K h o a l c h l k , 
f a . ft. Baxhenov, A . I . (Ed . ) Razarova , and 3 . 0 . 
S l i l o c k , J r . (Translati . ."! , Acadeay o f S c i e n c e s 
o f t h e USSR, Roscov; I n s t i t u t e at P h y s i c a l 
C h e a l s t r y , OsSB; Roscow R i . d l o a c t l v e R a s t e s 
B u r i a l s t a t i o n , Boscov , jSSR. 

The M i x t i o n of R a d i o a c t i v e R a s t e s i n C e a e n t . 
(3) 

O R R t - t r - i a i R ; c o » f - e 5 ; ? r f ; * v x > i r - » 9 0 ; p r a c t i c e s 
in t h e Treatwen* of Low and f n t a r a e d i a t e - L e v e l 
R a d i o a c t i v e t a s t e s . P r o c e e d i n g s of a Symposium, 
V ienna , A u s t r i a , Dtceaber 6 - 1 0 , 1965 , 
I n t e r n a t i o n a l Aton ic Agency, V i e n n a , (pp. 
1-12) (0RRL-tr-»»1B, CORf-651202, 
K f K - t r - M O ) . (19*6; 1976) 
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<»07> CO«T. 
L e e c h i n g of Sc 90 and C s 121 was s t m d i e d w i t h 
r e s p e c t t o c e m e n t - f i x a t i o n . High m u t i o i s 
o c c u r r e d no i i t t t c whether sodium n i t r a t e 
(100 g / U oc t e r r i c k y d c o x i d * was added to t i t * 
c e m e n t , foe Cs 137 t h e v a l u e s were 2 - 1 2 i 
10 {1-21 g / s g c a / 2 « k u < 2-6 x 10 IE-2) f o r S r 
9 0 . In a l l c a s e s T . ; ( beat .on i te c l a y was 
added t o the c t m t . »hen t h e s p e c i f i c 
a c t i v i t y l e v e l i s l o s s t h a i 10[E-6) c i / 1 
s t a b l * f i x a t i o n o f r a d i o i s o t o p e s occa . e s and 
h y d r a u l i c i n s a l a t i o n o f burl** 1 g r o e e d s can b e 
r e d u c e d , roc a c t i v i t y l e v e l s g r e a t e r than 
10<e>6) c i / 1 h y d r a u l i c i n s u l a t i o n i s 
r e q u i r e d . Gas volames vera l o v e r than for 
l i q u i d a t t k e high a c t i v i t y l e v e l s . 
P r e l i m i n a r y e v a l e a t i o n o f t k e magni tude of 
r a d i a t i o n and g a s s i n g i s v i t a l f o r t y p e s of 
cement b l o c k s when t r a n s f e r r i n g t o v a s t e s 
w i t h i n t e r m e d i a t e l e v e l s of a c t i v i t y . The 
f i x a t i o n r a t i o i s o l a t i o n / c o n c r e t e ) vas 0 . 7 3 . 
I»0f | 

Sr 90: cs 137 

SOLIDirlClTIOl; EICAPS0LATIOI; CEIU.TS; VIST'S , 
LIQUID: LEACRISG: GASES; PIIATIO": CO»T»I«SS»T: 
WASTE T » ! I T S B T ; BASTTS, LOB-LEVEL; LAB0PAT0BT 
ST0DIES 

<»08> 
L a r s e n , 1 . 

D e c o n t a m i n a t i o n of Low-Level R a d i o a c t i v e Haste 
water a t H s o , t k e Danish A t c a i e Energy 
C o a a i s s i o n Research E s t a b l i s h m e n t . (*) 

COsv- fM2Q2: U M - S H - ' , l / » 9 ; P r a c t i c e s in t h e 
T r e a t a e n t o f Lov- and 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 H a s t e s , P r o c e e d i n g s o f a S y a p o s i u a , 
V i e n n a , A u s t r i a , December 6 - 1 0 , 1965 . 
I n t e r n a t i o n a l Atomic Energy Agency, V i e n n a , 
A u s t r i a , ( p p . 2 9 1 - 3 0 2 1 , 9 » * pp. (CO»»-6M2.)2 , 
IAEA-SS-71/U9) . (19661 

The l o v - l e v e l r a d i o a c t i v e waste water 
t r e a t m e n t p l a n t at a l s o , Cer.mark u t i l i s e d t h e 
e v a p o r a t i o n ae tbod and h a s peen o p e r a t i v e f o r 
aore than s i x y e a r s . The was te water i s 
c l a s s i f i e d a s : a) r a d i o a c t i v e w a s t e v a t e r , 
h| n o r a a l l y i n a c t i v e was ta water which ear 
a c c i d e n t a l l y become r a d i o a c t i v e and c) 
i n a c t i v e s e w a g e . S a a p l e s of t h e r a d i o a c t i v e 
w a s t e water a r e t r a n s p o r t e d t o the w a s t e 
t r e a t m e n t s t a t i o n and e v a p o r a t e d , w h e r e a s 
s a a p l e s of n o c a a l l y i n a c t i v e water and 
i n a c t i v e sewage are c o l l e c t e d , e v a p o r a t e d , 
and c o u n t e d . The e v a p o r a t i o n p l a n t c o n s i s t s 
of two s t o r a g e t a n k s , a feed t a n k , a f o r c e d 
c i r c u l a t i o n t y p e e v a p o r a t o r , two d i s t i l l a t e 
t a n k s , two p r e c o n c e n t r a t e t a n k s , and a f i n a l 
e v a p o r a t o r . The forced c i r c u l a t i o n t y p e 
e v a p o r a t o r , which a a k e s the e v a p o r a t i o n 
p r o c e s s d i f f i c u l t , has bean overcome by use 
of an a n t i - f o a s a g e n t which p e r a l t s 
e v a p o r a t i o n wi thout f o a s . In the e v a p o r a t i o n 
p r o c e s s , 0.1)00 Cu a i s reduced t o 1 Ca m. 
<J») 

D o e s n ' t d i s c u s s s h a l l o w land b u r i a l at a l l , but 
d o e s p r e s e n t an i n t e r e s t i n g and a p p a r e n t l y 
e f f e c t i v e aethod o f t r e a t i n g l o w - l e v e l 
r a d i o a c t i v e waate water . (DR/JI) 

COITARIIUTIOW; TAKKS; SUJDCES; pR; 
C;C0«T»«t«»TI0«; EVAPORATORS; VOLORE REO0CTI1K; 
WASTES, 111- tEfEL; WASTES, RADIOACTIVE: WAST'S, 
LIQUID; EVAPORATIOW; LABOBATCRf STUDIES 

<a09> 
L e a r a o n t , 5 . p . , B . s . s t e e l C o r p o r a t i o n , 
P i t t s b u r g h . P a . 

Sethod f o r t k e Removal o f R a d i o a c t i v e l a s t e 
d a r i n g t n - S i t e Leaching of O r a a i e n . (3) 

n . S . P a t e n t n , 0 5 u , 3 2 0 : » p c . ( 1 * 7 7 , October 1»| 

A a e t h o d f o r t h e r e a o v a l o f r a d i a a and o t h e r 
v a s t e s from s o l u t i o n v i a ion e x c h a n g e d a r i n g 
in s i t e l e a c h i n g of e r a a i a a i s p r o p o s e d . Tke 
s e t k o d u t i l i z e s a sand pack c o n t a i n i n g b a r i u a 
s a l t s , which r e a o v * 3a i o a s f r o * t h e 
c i r c u l a t i n g l e a c k s o l e t i o a b e f o r e i t r e a c h e s 
aboveground equ ipment . Tke equipment 
t y p i c a l l y would c o n s i s t o f a 6 - i n c h d i a u e t e r 
p i p * s c r e e n e d o v e r t k e lower *0 f e e t and 
s u r r o e n d e d by a s a n d pack o f 8 ca r a d i a l 
t h i c k n e s s , s p e c i f i c g r a v i t y 3 . 9 g / c u c a , and 
a v o i d volusje of * 0 1 , c o s p o s e d of s i z e - g r a d e d 
BaSoa. t h e r e t h e f l o e r a t * of a p r o d u c t i o n 
w e l l a v e r a g e d a b o u t 60 g a l per s i n , t h e 
s u p e r f i c i a l v e l o c i t y o f t h e l e a c h s o l u t i o n 
t h r o u g h t h e sand pack e a s c a l c u l a t e ! a t about 
2 c a p*r s i n , p r o v i d i n g v v * ! a * 226 
r e d u c t i o n . Basom i s p r e f e r r e d , bat b a r i a a 
c a r b o n a t e o r o t h e r b a r i e e c o e p o u a d s aay be 
employed . For a a i i a u a e f f e c t i v e n e s s t h e 
p a r t i c l e s i n the pack s h o u l d b e 10 a e s h or 
b e l o w . T h i s i n v e n t i o n say a l s o be used t o 
surround i n j e c t i o n w e l l s t o r e d u c e t k e 
b u i l d - u p of c o n t a m i n a t i o n i n r e c i r c u l a t e d 
l e a c h s o l u t i o n s . (LKffl 

PATERS; PA D I M ; USARIOR; IEACBTWS; IOX 
ETCRARGE; SALTS; BAHI0R; WELLS, IWJECTIOK; 
WASTES, RADIOACTIVE; EXTRACTIOR; THEORETICAL 
ST0DIES 

<»10> 
Lee, S . K . , and R .J . Sung, Korea A t o a i c Energy 
•Research I n s t i t u t e , R a d i o a c t i v e waste Ranaqeaent 
D i v i s i o n . 

Chemical T r e a t a e n t o f Lov-Leve l R a d i o a c t i v e 
L iqu id W a s t e s . 2 . The D e t e r m i n a t i o n o f Cat ion 
Exchange C a p a c i t y on Var ious Clay R i n e r a l s . (11 

- louraal o f t h e Korean Buc lear S o c i e t y 
9(21 ; 7 5 - 8 1 . ( 1 9 7 7 , June) 

E x p e r i m e n t s were c a r r i e d out t o d e t e r s i n a t h e 
pF! dependent c a t i o n exchange c a p a c i t y 
c o n c e r n i n g t h e s o r p t i o n phenomenon o f 
l o n g - l i v e d r a d i o n u c l i d e s c o n t a i n e d i n 
l o w - l e v e l L iquid radwas te on s e v e r a l c l a y 
m i n e r a l s . S a v h n e y ' s s e t h o d v a s used f o r t h i s 
s e r i e s of e x p e r i s e n t s . The pH dependent CEC 
due t o o r g a n i c n a t t e r i s t h e v a l o r 
c o n t r i b u t o r t o t h e t o t a l CEC. . o r 
v e r a i c u l i t e 2 7 * i s due to o r g a n i c m a t t e r , 3 0 * 
f o r a o n t m o r i l l o n l t e , *t>% f o r c l l n o p t i l o l i t e 
and 301 for s o d a l i t e . The f l t a t i o n due to 
o r g a n i c m a t t e r i s c o n s i d e r e d r e v e r s i b l e , so 
i n c l a y a i n e r a l s n e u t r a l s a l t CEC i s b e l i e v e d 
t o be t r e e f i x a t i o n . The amount of f i x a t i o n 
due t o n e u t r a l s a l t CEC a c c o u n t s f o r up t o 
7 0 * of the t o t a l CEC. B a - c l i n o p t l l o l i t e , 
s o d a l i t e , v e r a i c s l i t e , and n o n t m o r l l l o n i t e 
showed good e f f i c i e n c y In removing s t r o n t i u m 
and c e s i u m . (KDV) 

Ion Exchange C a p a c i t y ; pH 

SOEPT10R; I0» EXCHARGE CAPACITT; CLIKOPTILOLITE; 
VEFRICOLITE; SODALITt; PR; PtlAttOm", LARORATORI 
STUDIES; 0RGABIC C0RP00RDS; HASTES, KADIOACTI'E; 
WASTE TREATREKT 
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<»?!> 

<«11> 
L e a a e e a a , « . U (Chairaan) , U .S . I t o a i c Energy 
C o a a i s s i o n . 

I s c l s e r e t i o s o f R a d i o a c t i v e s o l i d e a s t e s . (1) 

» J S S - 1 1 6 « : 1S2 p p . ( 1970 , M f B t l 

Ta o r d e r t o a s s e s s t h e f e a s i b i l i t y of 
i B C i a e r a t i a g l o v - l e v e l r a d i o a c t i v e v a s t * , a 
s t a i r »a« c o a d a c t e d t o e a s i e s t * ( a | t h e 
d e c r e a s e i a v o l a a e aad (b | t h e p r o c e d u r e s and 
t e c k a i g a e s a s a d t o s a f e l y V aad l a aad s t o r e 
r a d i o a c t i v e s o l i d v a s t e s . I n v e s t i g a t i o n s 
i n t o i a c i v e t a t l o a e x p e r i e n c e a t aEC 
f a c i l i t i e s , e . g . . Rocky r u t s , i o s l l a s o s 
S c i e n t i f i c L a b o r a t o r y , aad hcgosae R a t i o n a l 
l a b o r a t o r y ; aon-JEC f a c i l i t i e s , e . g . . B a t a t a 
o f l i n e s and B e c l e a r R a t e c i a l s and Bgv ipaent 
C o r p o r a t i o n ; aad f o r a i g n f a c i l i t i e s , e . g . . 
Chalk t l v e c , O n t a r i o , Canada; l a c c a a l e , 
f r a n c a : asd ".op* v e i l , Eng land , v e r e c o n d u c t e d 
aad s s s a a r i e s p r e s e n t e d . Tea b e n e f i t s 
a s s o c i a t e d v i t h t h e i n c i n e r a t i o n o f 
c o a b a s t i b l * s o l i d l o v - l e v e l r a d i o a c t i v e v a s t e 
i a c l a d * v o l e a e r e d a c t i o n ( g r e a t e r than 95t) , 
c o a v e r s i o s o f r e s i d e * i a t o a n o a - c o s b s s t i b l e 
f o r a , r e t r i e v a b i l i t y e n d r e d a c t i o n of l a a d 
r e q a i f e s e s t s - The r e p o r t c o n c l u d e s t b a t (a) 
i n c i n e r a t i o n t e c b a l g a e s i n t h e U . S . a r e s t i l l 
s e d l e v a l , (M i n c i n e r a t i o n i s c o s t - e f f e c t i v e 
f o r l a r g e v o l s a e s o f v a s t e , (c) f i r e - b o s aad 
r o t a r y h l l a t y p e i n c i n e r a t o r s can be 
e f f e c t i v e l y a o d i f i e d t o b a r s r a d i o a c t i v e 
a a s t e , aad (d) r e s e a r c h aad d e a a l o p a e a t f o r 
i n c i n e r a t i o n o f r a d i o a c t i v e a a s t e i s 
r e p a i r e d . (JT) 

k c e v i e a o f t h e a p p l i c a b i l i t y o f i n c i n e r a t i o n o f 
s o l i d l o v - l e v e l r a d i o a c t i v e t a s t e s f o r t h e 
p v t p o s e of s o l a s * r e d a c t i o n . (DR/Jt) 

B1STES. RhDT.OaC.THE: faSTES, SOLID; 
I K I I E E i T I O l ; EQOIPBEIT; PITS: COST BEIEriT 
h t l L T S I S ; snSTE TBEhTSEBT:; riLTMTIO»; 
SCROBBEBS; ROUSE •EEKJCTIOI; PARTICLES, 
hllBOIBE; t t S T E S , 101-LEV EL; REVIEfS 

<e»2> 
Lerck, H . E . , 1 . 0 . G r e e n k a l g h , J . l . P a r t r i d g e , 
s a d 6 . 1 . R i c h a r d s o n , waaford E n g i n e e r i n g 
O e v e l o p a e a t L a b o r a t o r y , S e s t i n g h o u s e Ranford 
Coapany, R i c h l a n d , • » . 

T r e a t a e n t and I a a o b i l l i a t i o n o f 
I n t e r e e d l a t e - L e v e l l a d i o a c t i i e B a s t e s . (21 

C0v»-773« , t2 ; m n a g v a e n t o f i o v - L e r e l R a d i o a c t i v e 
H a s t e , " . .» . C a r t e r , » . » . R o q b i s s i , and B. 'aha 
( E d s . I , P r o c e e d i n g s o f a S y s p o s i a s , A t l a n t a , 
G», l a y 2 3 - 2 7 , 1917. Pergaaen P r e s s , Rev Torn. 
• T, Ch. 5 , (pp. 5 1 3 - 5 5 0 ) , 121S pp. (1979) 

T h i s paper d i s c u s s e s a nav proqrsa andervay 
a t the Hanford e n g i n e e r in q D e v e l o p e e a t 
L a b o r a t o r y (RESLI t o d e v e l o p and d e a o n s t r a t e 
t r e a t a a n t aad i m m o b i l i z a t i o n t e c h n o l o g i e s f o r 
i a t a r s e d l a t e ' l e r e l a a s t e s ( I L I | g e n e r a t e d In 
tha n u c l e a r f o a l c y c l e . Toe c o e p s r a t i v * 
par p o s e s , r e f e r e n c e i s a l s o aade t o c e r t a i n 
a s p e c t s o f l o e - l e v e l v s s t e s ( I L » ) . I n i t i a l 
vork h a s d e f l a e d t h e s o u r c e s , q u a n t i t i e s , and 
t y p e * o f a a s t e s s n i c k c o a p r l s e I L * . The 
r a r l o a e t y p e s o f ILB h a v e baen qrouped i n t o 
c a t e g o r i e s a s e n a b l e t o a i a i l a r t r e e t a e n t . 
Tha c a t e g o r i e s a r e : as I t s o l u t i o n s , 
p r e c i p i t a t e s and s l a r r i e a , 
s s r f a c t a n t a / d a t e r g e n t s o l vt l o r a, o r g a n i c 
l l g a l d s , set p a r t i c u l a t e s , dry p a r t l c a l a t e a , 
c o s b a s t i b l a s o l i d s , n o n c o s b a e t l b l e s o l i d s , 
and c a r t r i d g e f i l t e r s . Laboratory s t u d i e s 

a r * s n d e r v a y t o d e f i n e t r e a t a e a t t e s h s o l o j i e s 
f o r l i q u i d ILI e k i c h c o a t a i n s v o l a t i l e 
c o t t a s l a a n t s aad t o d e f i n e i a e o b i l i x e t i o e 
p a t a a e t e r s f o r t h e r e s l d a e s r e s s l t i s g f r o s 
t r e a t a a n t o f tLV. The p r a g c a s a l s o i n c l u d e s 
d e v e l o p a e n t o f a c c e p t a b l e t e s t p r o c e d s r e s f o r 
t h e f i a a l i a e o b i l i x e d p r o d u c t s as v e i l a s 
d e v e l o p a e c t o f proposed c r i t e r i a f o r s t o r a g e , 
t c a a p o t t a t i o a , a a i d i s p o s a l o f the 
i s e o b i l i t e d I l » . f a s t r e s a l t s of 
i s B o f c i l i x a t i o a of CaSoa r e s i d u e f r o a a c i d 
d i g e s t i o n o f c o s b a s t i b l e TBI v a s t e s i n c e a e a t 
a c e a s f o l i o v s ; CaSOa c o n t e n t of e i x t e c e s 
ranged f r o s 0 t o 61 v t * ; c o a p r e s s i v e s t r e n g t h 
- l e s s t h a n 1 t o 16* fcg/sg c s , a b r a s i o n l o s s 
(Los l a g e l e s k b r a s i o a Tes t i » S . n - 3 2 - T g / r e v ; 
s a x i a e a c o a p r e s s i v e s t r e n g t h and a i a i s s a 
a b r a s i o n l o s s v a s a t a r a t i o o f 5 . * * ? a S 3 e , 
2 « . « a 2 0 , and 6 8 . 3 * c e s e s t . R e s u l t s o f 
i a a o b i I l l a t i o n of a a i o a e s c h a a g e r e s i a in 
case&t a r e : r e s i n c o n t e & t o f s i x t a r e s « 9 - 5 2 
• t * ; c o s p r e s s i v a s t r e n g t h • l e s s t h a n 2 t o 
120 kg/so. c s ; a b r a s i o n l o s s - 0 . 6 - 3 3 a / r e v ; 
s a x i a a a c & s p r e s s i v e s t r e n g t h aad a i n i a a a 
a b r a s i o n l o s s i n t h e r e s i n / c s a e n t a i x t e r e s 
t e s t e d v e r * 101 g / s g c s tad 0 . 6 g / r e v a t a 
r a t i o of 2 5 v t t r e s i a , 21 v t * H23, and S» v t * 
c e s e n t . I s s o b i l i x a t i o a i a c a s a a t o f c a t i o n 
exchange r e s i n ( a i s t a r e s of 0 - 5 7 a t * r e s i n ) 
y i e l d e d c a a p r e s s i v e s t r e n g t h s of l e s s thaa a 
t o 121 k g / s ? c s and a b r a s i o n l o s s e s of 0 . 7 - 7 5 
g / r e v ; a s x i s a s c o a p r e s s i v e s t r e n g t h v i t h 
r e s i n v a s 106 h g / s g c a at 6 v t * r e s i a aad a t 
2 5 v t * r e s i a . J U i o s exchange r e s i n v a s 
i s s o b i l i x e d i n a c e a - f o r a a l d e h y d a , b i t a a e a , 
a s d c e a e n t and the r e s u l t i n g p r o d e c t s v e r e 
t e s t e d for a e c h a n i e a i s t r e n g t h . The r e s u l t s 
s u g g e s t t h a t good s t r e n g t h a r e a - f o r s a l d e a y c e 
c a n be p r e p a r e d c o n t a i n i n g a s sach a s 69 v t t 
a o i s t r e s i n v h e r e a s a s a a p l e prepared v i t h 75 
v t * a o i s t r e s i n had a r e l a t i v e l y l o v 
c o a p r e s s i o n s t r e n g t h , i l l a r e a - f o r a a l d e h y d e 
p r o d u c t s had f r e e l i g s i d p r e s e n t . I b i t s e e r . 
product c o n t a i n i n g 60 v t * r e s i n v a s a l s o 
prepared b e t , a s e x p e c t e d , tended t o . , ov a t 
p r c s s a r e s above 5 k g / s q c a . I t d id e x h i b i t 
e x c e l l e n t a b r a s i o n r e s i s t a n c e . The c<-*»nt 
s a e p l e had e x c e l l e n t p r o d a c t s t r e n g t h , bet 
had the l o e e s t pack ing e f f i c i e n c y ( i . e . . 
v o l n a e r a t i o of product t o i n i t i a l v a l i n e o f 
r e s i n ) of a l l t h e v a s t e p r o d v e t s f o r s e d . 
Higher p a c k i n g e f f i c i e n c i e s have been 
o b t a i n e d f o e c e a a n t - r e s i n p r o d u c t s , but at 
s o s e s a c r i f i c e In c o a p r e s s i v * s t r e n g t h , 
( t u t h ) (UH) 

C o s p r e s s l v e S t r e n g t h ; Abras ion R e s i s t a n c e 

I 1 « . 0 9 : L I U T I 1 » ; SkSTE TBEiTJIEIT; atSTE 
PPOCESSII':; V1STES, IITEBI1 E0I»TE-LE»EL; :E1!»r'>; 
PHTSICiL PBOPEITIES; »SSI«S; PIlkTIOH; HESISUES; 
a«E» fOMHOEHTOE; BITasESS; 8:T0!II«II»TIO»; 
O L C I C R c o d p o a i o s : s i ^ r i T t S ; snttitn, 
COnPBESSITE: STIEIGTB, RECHiltCtL; P»T!B»?15, 
I«DDSTH»L; V1STE l!»l»SESreT; «»STES, tOS-tEVEL; 
L»B0»»T0?T STO0IES 

L e v i , H . « . , and H. B a i l e r , B a h n - R e i t n e r - I n s t i t u t 
for ( e r n f o r s c b u n g , B e r l i n , l e r s a n r a d e r a l 
B e p u b l i e . 

s o a e Recent I s p r o v e a e n t s In t h e Lov-Level L i g u i d 
E f f l u e n t T r e a t a a n t P r o c e s s . <e| 

CO»r-« i1202; r « r « - J » - H / 7 ; p r a c t i c e s i n t h e 
T r e a t a e n t of Lov- and Ir.te r a e d l a t e - L e v e l 
R a d i o a c t i v e v s s t e s . P r o c e e d i n g s o f a s y a p o s . u a , 
• i e n n a , l u a t r l a , Oeceaber 6 - 1 0 , 1965. 
I n t e r n a t i o n a l a t o n i c Energy Agency, V i e n n a , 
i u s t r i a , (pp. 1 5 5 - 3 7 0 ) , 9«D pp. (C3RP-651292, 
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<»)3> COIT-
i « i - s n - 7 V j - o « « » i 

Th* las- lev* 1 l l q s l d * t f l e a s t t r e e t s e c t 
process *t th* Eaha-Sel tatr -Ics t i tate i s 
desigaed foe di scent laaoa: operatloa. Tk* 
u m l treetaest i s iroa rkoaphste 
precipLtatioB s l sdg* f i l t r a t i o n and has* 
exchange ait a " P l l t r o l i i " toe ces iaa reeoval . 
l o s eickaag* e i th r e s l a s i s ooly ssed if i t 
i s aot possible to achieve serf i c i e s t 
decontes lMtloa . Sas* exchaege »ltk 
"Pi l tro l ix" t u recent ly edopted at tax 
Eaka-ReltBer-Iastitete. "Ml tro l ix* i s as 
iBoxpeBsive l a t era l base exchanger containing 
several aiaarala. t t skoas a d i s t i n c t 
s e l e c t i v i t y for c e s i s s , fcas reasonable voleee 
capacity aed caa b* ased is c n l s s a s a i th a 
kigk f lon-rat* . t t aas foe ad to bo aa 
exce l lent aatocial for l o e - l e v e l cesiSB 
reeoval froo tap aatac. Is seatloaed above 
- ^3 exefcaage ros ins aro esed ooly 
occasionally- Therefore, cxpociaoats were 
aide to so* i f rosins can bo stored reedy foe 
as* over a longer p«riod cf t l a e . strongly 
acid catioa *xckang*rs ia tko 8* and We* fara 
and strongly basic aaioa exchangers in tk* 
CI- tors sko> ooly a s l i ght loss of capacity 
aftoc a one-year pot tod. l i t h anion 
exchanges in tk* OR-fors aad consequently 
• i th aixod bods a considorabl* decroaso of 
capacity aas observed. Isaal ly tk* 
application of ion exchange res ins eel he 
res tr ic ted to cation exchanges, la soa» 
raspacts i t I s ear* coaveniest t o as* i t in 
tk* •«• ratker tkaa ia tk* • • fore , l o 
dlsedtastages have been observed. SOB* 
e f for t *as aade to opt i s lae tbe regeaeratioa 
of ca t ios exchange r e s i a s . H t h a i l e a to 
tke corrosion risk in a sobseqaent 
concentration ^f spent r«generaat fcy 
evaporatloe, l e to? vas cfcosea as regeaerant 
iast*ad of l a c l . l eacoaat le redectioa of 
spent regeaeraat voleae coald be achieved by 
increasing tke regeneraat conceatratioa vitk 
v l r t a a l l y ao infloeace oa the capacity aad 
decoatasiaatioa e f f i c i ency . Tke volase of 
rinsing aster tear naeds to b* treated as 
radioactive rosghly eqaala tke reqeneraat 
volsne. Sladge f i l t r a t i o n t l o c c s l a t i o n i s 
carried oat a i tk a presserixed f i l t e r 
eo i ta la i sq ceras lc f i l t e r e l e a e a t s . Tk* 
l l a l t l a g factor of tke voleae redectloa Is 
tke addition of a f i l t e r aid shick i s 
unavoidable a i tk t k l s f i l t r a t i o n tochaiqae. 
I t s application aas carefa l ly opt l i l xed s i tk 
r*spact to tk* sort of f i l t e r a i d . the aaeeat 
•ad the aode of appl icat ion. Ce l i t e kas 
ft art I t o a* tk* aost sui table a a t e r l a l . 
f»«th) 

Cosc*rn*d aost ly elth analysis? ion exchange 
aatar la l s . lot relevant to shal lo i land buria l . 
(DR/Sf) 

•1STES, LIQUID; IISTE f l H T I B t i P»ECIPITITJOI, 
CHin:CH; SLOOGES; PttTIITIOl; 101 EICRIIGE; 
IOSOIPTIOI; IE3IIS; ftOCCOXITIOl; IISTES, 
IIDIOaCTIVE; fiSTES, LOI-LEftL; VOIIJRE 
IIB0CTI3I; ETIPQttTIOl; DICOITHIHTIOI; PLIITS, 
• ISTE TxllTRMT; U»n*ITOIT STUDIES 

<ata> 
t inder, P. , II I to i eeerg i , St idsvlk, S**d*n. 

Pinal Disposal of lov-Levol tastes: then, 
Ibere, lovT. (3) 

Health Physic* 2l(«.| :«I2. (1«75, Hay) 

•y tk* year IvvO bet***n 10,000 and (0,004 ce 

a of l o s - l e v e l e a s t ' s v i l l be prodeced ia tk* 
lord ic conatr les . nken cea tke aastes be 
f ina l l y disposed, aker* s h a l l i t be disposed, 
and koa skoald tk* eas t* be coadlt ioted are 
qses t l ees that east be addressed. 
P o s s i b i l i t i e s for s e t t l e } rid of aastes are 
oa a c i ty deep, control led grossd d isposa l , 
aad sea d i sposa l , l a r i o a s eat tods caa be 
coebiaed i a d i f feree t vays depeadiaa on the 
a c - i v i t y coat*nt of th* s a s t e s at a s t a t i o n , 
locs t ioa and six* of tke s t a t i o n , aad tk* 
c o s t s . • • • « * . c l a r i f i c a t i o n of tk* 
radiolc-j ical aaA ecoaoeieal coaAltioas for 
eack process are rese ired . I l s o soee safety 
problass are considered. (I9V) 

DISP05IL SITE; ItSTS SIIIIEHEIT: IISTE DtSPOSht; 
I1STSS, iOS-LEVEl; IISTES. HDIOICTIfE: IISTE 
V3UISE: TIEOIETICIl STUDIES 

<ai5> 
lop*X"Reach*ro, E., Earocheaic Coapaay. 9ol , 
Sale laa . 

lesearck aad DevelopaeBt lock oa tke Treataent 
of Lo*~ aad Rediea~Level l a s t e s la tbe Saropeaa 
lac lear Eneray laency Coantrles. (•) 

CO»r-6M232; I»E»-SR-7t/«2; Practices m th* 
Treetseat of Loa- and XBt*rBe4iate-t.*v*l 
Eadioactiva l a s t e s , Procealiaqs of a Sysposiaa, 
f ieaoa . l a s t r i a . Dec*aber ( -10 . 19SS. 
International ktoaic Energy Iqeacy. Tienaa. 
l a s t r i a , (pp. 8 t* -a00 | . »a» pp. (Oir-«S1202, 
IIE»-SH-'»1/«2J . (1*«6| 

Th* paper revl*«s research aal devvlopaent 
eork that i s (a| directed teaards the 
treataeat of lo*- aad a*dias-l*v*l 
radioactive vaste , bet has aot yet reached • 
stag* sa i tab l e for coverage la paper 
describlkg traatseat pract ices; aad (b) 
related ia a g*a*ral «ay to th* probl«as at 
east* treateont bat i s not beiag appli*d to 
the ir roatiae s o l a t i o a . The research vort 
reported i s described sader the f o l l o a l a ] 
keadlngs. Tk* separatioa of certaia f i s s ion 
prodsct cat ions by i o s *xckaage: lork in 
t k i s f ie ld deals witk tk* r*l*vaat properties 
of sa tara l ly occarriag Ion exekaage aa tar la l s 
sack as s o s * I ta l ian t e f f s , aal inorganic and 
organic sebstances in letkerlaad s o i l s , aad 
a l so with the taproveeest of aateral 
s a t e r l a l * , sack as tke treateeat of inert 
s i l i c a sen: aith d i l a t e hydrofleoric acid aad 
a part ic le coating agent to Increase the 
s t i oBt los aptake capacity. Synthetic 
inorganic ion *xehaag*rs l ike farcocyanid*, 
•olybdat* and polyaatlaoaic acid are a lso 
covered. Tke separatioa of f i s s ion prodact 
cat ions by extraction of foaalng technlgaes: 
The separation of Sr3« by solvent extraction 
s s i s g DMPI i* Included aider t k l s keadisg. 
A description i s g ives of foal separatioa 

• s lag tke tor facta at sodlas dodenyl-benxeae 
• alphoaate as a tachsiga* for m o v i n g Cs», 
Sr2», and C*3» froa very d i l a t e so l s t lona . 
Tke application of a l e c t r o d l a l y s l s to 
dea lnera l i i a t ioo : Tkls vork laclades 
l a b o r a t o t y a c a l a invest Lgatloas of tke eass 
transfer aeckaalsa in packed 
e l e c t r e - d e l o s i x i t l o a c e l l s of loa exchangers 
(Deacldiae PT and lao isrb 22i | aid a l so data 
froa pi lot p i n t e i p e r l n a t s . Tke r i d i o l y t l c 
s t a b i l i t y of ion exckaiga r e s l i s : Th* revle* 
s tad ias the degradatioi cassed by alpha or 
gaaia Irradiation of coMercla l 
polystyr*n*-b*s*d ras in* alth salphoalc or 
quaternary a a i o i l o i f mct lo ia l groapi. ( lath) 

•av lea i research aid l eve l op sent l i vasts 



SkSTE T S M t s n ? 

tc i 
<«15> 

<at5> C31T. 
treats**, t tockaoioqy. sot d irect ly applicable 
to ska How l u l t e r l a l - (BS/C!| 

•sSTES. 91DI<XCTI*E: I0» I K U I 5 ? ; SOt-TEsTS; 
IFSISS; fkSTES. 10I-LSTC1: ttSTES. 
IK»»SIOHTI-LE»Et; TUrfl; SCILS; SSPkUTIOI 
PMCESSES: DEIIIESlLrciTIO*: TOttHE 'tWIcmt: 
IE* I US 

letky, S . T . . a i I .E . BOO4, rasad ' ittoretory. 
aiaaisbarg. 91. 

to l s s e l edsct ioa 5 fate* to t so IK and U.c,«id 
Transitnnic »aste fraa tk* Isclear f**I cycl*: 

«LB-2«J«; • pp. (I«TT, Jaly» 

Socles tk*> f i r s t <ja*rt*r of I V c u n c c i i l 
f a c i l i t i e s «;*a.«r*ti»,g; radioactive) * u t « s n r t 
u c n f i l as to taw typ«*. »ol«»*s. 
contas iaaats , and general cosposi t ion of 
tkatr wastes: fro* t k i s data tk* type and 
s ix* of coataiaors tkat skovld b* ssed foe 
so l id t a s t e s a i l l b« d*t*r*la«d and vast* 
acceptabi l i ty for i a e i s c r a i t o c asd fixation 
asalaatad. Bsrial qxoaad r e f l a t i o n s s i l l be 
r**l»v*d to identify aatkods of wast* 
preparation refsirs-d for «ack s n * . I syste* 
for barning a s laolatad vast* a t trac t ion 
so Went (30*. t r ibs ty l pbospkat* i t k*ros*r.M 
at a rat* of a boat S gal/kr kss t«*o 
d*sign*d; fabrication and i n s t a l l a t i o n i s 
expected by Jon*. I V 1 . a i s s y s t e s wi l l 
provide design cr i t er ia fcr inc lss ion of * 
liquid f««d optioa into to* irt*gr*t«d 
iaciaorator syst«s . Saeples of s intered 
inciasrator isfc were analysed for eleaer.tal 
coataut and for carbon b«for* and after 
s in ter ing . Th< r e l a t i v e l y hiqa s i , 11, ar.1 
Ce ot id* contents of tb« ask aakes tk* gl js* 
tk* aaia candidal* for iaaobi l izat ion 
s t s l i e s . Tk* resa l t s of leaching and beat 
eiposare t e s t s on g l a s s e s coat s l t inq t i c n u s 
aaoaats of borar aad ash ar* given, seigbt 
l o s se s froa lesckiag »er« 0.1"V-».10t after 72 
hrs for 1*. saaplas containing 30-1OOt ash. 
Sspossre to *00 degrees c for 1 hr prodocel 
no change or on IT s l i q k t softenioq in s i s t 
sa sp l s s . ksk/cesent a ixteres were stodi*-! as 
an alternative, seaas of l a s o b i l i i a t ior.. 
Sesplee vitk 29- 7 0 «t* ask content and 
variable water content were crash-test*-! *nd 
l*acked. l saaple containing S. 3 aci Pi 21" 
wltk a water/ceaen' ra t io of I . - " , show»* 
l i t t l e or no Pu reaoved after 1 week of 
leacking. Pressed p e l l e t s vere foand to have 
greater erusfc strength tkar. s iaple concrete 
cy l inders ; the process i s slower and tore 
expensive, howeve- A ssrvey of coapaceion 
technology foe eapty n » ^ '-"as found that 
only on* conpany a*t the regsiresenrs 
n«cessacy; resul ts of a dasonstration of the 
eqslpaent indicate that 0CT-17C draws can b* 
coapresaed to a height of 4 in. and a 
diaaerer of 2« in. - a t o l a n redaction of 
SOt. Osslons for incorporation of dcia 
cospacting aqaipaent Into <ke cyclone 
incinerator systea wil l b« coaple'ed In 1 9 " . 
Cw«"V 

Leackiag »ate; Total Ion Concentration 

Pa 21* 

HCIIEHTlOk; MXHTI3S; 30t»P»TS; UHTTS. 
o i n a t c ; msTcs , t i o i i o ; ksnisi i n s ; ; 
linotriiztTiot: irtcuzia-. sopoi co«pon»D5; 
CI»I»T3; C0«P»CTI0»; 0EUB5; Cr)»T»Ht*S; WtiTf'., 

SOLI5; »»sr»S. L3»-tET»L; K0l?tttt: LIE311T3ET 
ST»S:ES 

<at'> 
u c k i d a , c , 1. rto, ». Satsaaoto, s . sakata, T. 
^agakara, aad H. kbev Japan ktoaic Energy 
usearck I s s t i t a t * , Tokai Sesaacci 
Istabllsk*»nt. ibaraki -k*s . Japan; Japan ktoaic 
Energy "esearch t e s t i t a t e . oarai Sesearck 
2s tabl i sks«ct r Ibaraki-ken, Japan; Japan ktoaic 
—*rgy **s«arck t n s t i t s t e , Tokyo, Japan. 

3ev*lopn*&ts and stadics for Earioe disposal of 
•adioact ie* t a s t s s . 13) 

COIP-7«0310; STI/PW/B31: H!«-SS-23'»/16; 
Vaagesent of eadioactiwe tastes froa the 
•oclear Psel Cycle, Proceedings of an I1E1 
Syaposiaa. Henna, k s s t r i a , Barck 22-26, 1476, 
Tol. 2, (pp. 319-HTl , »2* pp. (IkIk-SS-207/te, 
co»p-"'*a3io, Siri/po»/»J3i. (i»7*i 

Tke Japaaase appcoack t o sea i i sposa l of 
lov- l*v*l i:ast«s i s to espkasix* tr*ata*nts 
tkat rcdac* tbe vo l s i * cf aa ter ia l to be 
dsaped anl t o prose tke integritw of the 
waste packages. 3 i taa i nidation aad 
iacinecation sre tke preferred wolaae 
redaction processes , and aes developsents in 
tkese areas are beisg s t a i i e d . 
So l id i f i ca t ion of wastes i s carrently by 
incocpotat Lot. ir. ceaet t , and tkene packages 
kave been tested for perforaance i s i e r higa 
hydedstatic pressure and in free f a l l . 
*wltistage packages are also being 
invest igat«1 . Leackabi l i ty t e s t s for Zs and 
Co ar.der r.orsal «nd kigs pressures with s t a l l 
specinens and f a l l - s c a l e packages skowel t&e 
diffasior. coe f f i c i er t for Cs 137 to be 
10 [*-a)-10 (»-6) s ; ca/-! for a s l ig - ;eaent 
cosposite and T0(E- ?J -T3(f-*| s^ ca/d for a 
Portland cesest cospos i ta , andar norsal 
pressure. Also ander noraal pressure, Co 60 
tad a d i f f a s i o t o e f f i c i e s t of apprasisatelw 
13<f-»)-10 (E-111 ca (J»2l/d. J U i t i o n of 
natnral s e o l i t e (aor^en it« and 
clinopt i l o t i t e| redacef the fiff-jstan 
coef f ic ient by * factor of 11 (R »21 - 1J (E»>( . 
Tests for Cs I? 7 or. sealed fraas ur.iec S3) 
It jf/sq. ca pressure gar* a leackin7 rat io yl 
C.C'.t. (LIH) 

Oiffasicn Coe;ficl»nt 

Cn 13"; r_a f.z 

5E« D::?0S»L; CESITS; LH"Hl»r,; f i s t s iTJD:»2; 
msTi ^:r,po5ii; »»r>Tfi, L.*>»-ie«ES.; 
9rTo.»:»:;»T:7»; •ztmtm: U C I I E » » T : - ) » : COBI^T; 
CtI»OPT!tOl!TE; eOfOESITf; ZMtlTfi; »1tl"» 
»f50C?:o»; SIlIBIf :C»TIfl»; PI'KJ.JIf.: STS'S" 

<an> 
fandakl, B-, a. Pecsi-.on, and C. E. l i H i H , 
Onkarskaansvartets t;aftgrapp AS, iskarakaan, 
"wed«n. 

Handl ing of w a s t e at .*>aadish Pi ic laar fower 
P l a n t s . (3) 

:*f»-c«-3s/2«2; inclear Powec and i t s fuel 
Cycle, proc*' l lngs of a Conference, 3altburg, 
kvistria, nay 2-13, 1477. International itoeic: 
Energy kgency, Tienna, »astr l« , (pp. 1-12) 
ii»r.»-e»-3*/2H2i. (ii77) 

Th« BA*hodn ased and to be esployed In 
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BASTE T*EhT«EBT 

<t !8> O S T . 
h a n d l i n g r a d w a s t e s » t S w e d i s h n n c l e e r power 
p l * - . t - * r * r e v i e w e d . S i n c e 19 '2 i o n exchange 
r e s i n s and e v a p o r a t o r c o n c e n t r a t e s have been 
s o l i d i f i e d by i m c o r p o r a t i o c ia c o n c r e t e o r 
b i t a a e a . P i * * e o a a e r c i a l p l a n t s a r e ia 
o p e r a t i o n and by t995 t h e t o t a l i s e x p e c t e l 
t o be 13 an i t s . The low- end a e d i a e - l e v e l 
r a d v a s t e s w i l l b e s t o r e d in t t e bedrock i n 
a c c o r d a n c e v i t a Swedish l a v . a p p r o x i m a t e l y 
1 0 0 , 0 3 0 c e • of w a s t e w i l l be prodeced by 
t h e s e 13 u n i t s i n 1««G, and the B i P ' s w i l l 
prod ace aore than t h e P V I ' s . at p r e s e n t , 
c o r e components a r e s t o r e d in t h e s p e n t f e e l 
poo l a t each r e a c t o r . 1 c e n t r a l s t o r a g e 
s t a t i o n nay be a v a i l a b l e as e a r l y a s 1 9 * 2 . 
The s y s t e a e o a p o a e n t s a r e c a t i n t o s e i t a b l e 
s i z e s and s t o r e d with t h e low- acd 
m e d i a a - l e v e l w a s t e s . O i l - w a t e r a i x t a r e s a r e 
s t o r e d i n c o n v e n t i o n a l o i l b a r r e l s a t the 
s t a t i o n s . l o t exchange r e s i n s , f i l t e r 
m a t e r i a l s , and e v a p o r a t o r c o n c e n t r a t o r s a r e 
i n c o r p o r a t e d in b i t a a e n o r c o n c r e t e . Boraal 
t r a s h i s compacted i n t o 200 l i t e r b a r r e l s or 
£ 0 0 l i t e r a e t a l b o x e s . Tb* ne thods w i l l be 
improved s o t h e end p r o d u c t s w i l l be aore 
r e s i s t a n t , T O l a n e s w i l l be red n e e d , and t h e 
t o t a l c o l l e c t i o n dose r e c e i v e d d a r i n g 
t r e a t m e n t , t r a n s p o r t a t i o n and s t o r i n g of The 
was te w i l l b e r e d u c e d . Planned s t o r a g e 
f a c i l i t e a v i l l have an a v e r a g e c a p a c i t y o f 
1 2 , 4 3 0 cu a, and one v i l l b e andergroend . 
*>e»«lopeent o f p r o c e d u r e s t o s e p a r a t e and t o 
h o l d s h o r t - l i v e d a c t i v i t y ( l e s s t h a t SO y e a r s 
l e c a y t i a e ) b e f o r e t e r m i n a l d i s p o s a l a s 
c o n v e n t i o n a l w a s t e i s d e s i r a b l e . P r a c t i c a l 
I La i t s e a s t fee s e t g i v i n g t h e a c t i v i t y l e v e l s 
at which w a s t e can be regarded a s i n a c t i v e . 
(B0T) 

v a s t * f o l n e e 

BtTTBEBS; BOIES; CLASSIfICATT>B; COBPACTI0S; 
COBCFETES; C O B T A I B E B S ; D t n s s ; EVAPOPATOB 
C0BCEBT9ATE; rttt ELEeEBTS; '0B EICHABGE.; 
1ETR00S; R0CLEAP PO«E!>; PEACfOPS, PPPSSOPI2E0 
MITES; REACT0BS, B n i u r ; "ATfcB; RE5IBS; BASTE 
DISPOSAL; BASTE TBEATREBT; BASTES, L0B-LETEL; 
BASTES, IBTEPBEDIATS-LET'L; BASTES, SOLID; 
BEflBaS 

r» i9> 
l a y , J . F . , T.K. Thompson, and J.H. HcCoane l l , 
J r . , B»wport B e e s I n d u s t r i a l C o r p . , Bewport 
Bews, ?*; Energy I n c o r p o r a t e d , Idaho P a l l s , ID, 

P la id w e d Bed B a d i o a c t t v * » « » • * Voiuae Bed'jctton 
S y s t e a . (2» 

COBP-770V2; Ranagesent o f Low-LeT*l P a d i o e c t i T * 
B a s t e , B.B. C a r t e r , a. A- floghiasi, and B. Kahrv 
( E d s . ) , P r o c e e d i n g s of a Symposium, A t l a n t a , 
1XW Bay 2 1 - 2 7 , 1977. pergamon p r e s s , new Tor* , 
Bf, Ch. », (pp. 2 * 7 - 2 9 * ) , 121* pp. 
(COBP-770SI2). ( 1 9 7 9 | 

A n e t f l t i i d i i e d bed r a d i o a c t i f e waste 
t r e a t a e n t s y s t e a hai been d e v e l o p e d which can 
s u b s t a n t i a l l y r e d a c e t h e TO lane of l o v - l e v e l 
r n d v a a t e p r e s e n t l y t r a n a p o r t e d f roa n o c l e a r 
power p l a n t s t o d i s p o s a l s i t e a . The s y s t e e , 
d e a i g n a t e d B B B - 1 , can red e r e t h e to lame of 
c o n c e n t r a t e d l i q u i d s , ion exchange r e s i n 
b e a d s , f i l t e r s l a d g e a , and v a r i o a s 
c o a b u m t i b l e s o l i d s sach a s p r o t e c t i v e 
c l o t h i n g , r a g s , paper , wood, and p l a s t i c s . 
T e s t s a s i n g s l s s l a t e d radvas tax in a p i l o t 
p l a n t r e a a l t e d i n n o a i n t l r e d a c t i o n o f * f o r 
c o n c e n t r a t e d l i g s i d a , I* for spent r e s i n s , *> 
f o r f i l t e r a l n d g e s , and BO for c o a p a c t e d 
c o a b a s t l b l e s . pat* s u g g e s t that the t o t a l 

p r e s e n t c a s t s f o e r a d e a s t e d i s p o s a l can b e 
redmeed by aore than 5 0 1 e s i a a t h i s s y s t e a . 
The s y s t e a c o n s i s t s of f l | v a s t * f e e d a y s t e e * 
f o r t t e v e r i o a s . maste t y p e s , (21 a 
c a l c i a e r / i n c i a e r a t o r , ( 3 | a p e r t i c m l e t * 
r e a o v a l s y s t e a . ( • ) an o f f - g a s v e t s c c e b b i a g 
s y s t e a , and (M an o f f - g a s S E f i f i l t r a t i o n 
s y s t e a . The w a s t e f e e d s y s t e a s are p r i m a r i l y 
p o s i t i v e a c t i n g a e c h a a i c a l t r a n s f e r d e v i c e s . 
r s e e s e t i c e n d / o r g r a v i t y f e e d d e v i c e s have 
been a v o i d e d in o r d e r t o r e d a c e t h e 
p r o b a b i l i t y of t h e p l a g g i a g of p r o c e s s p i p i n g 
a * i components by r e s i n s and s l e d g e s . T t e 
c a l c i a e r / i n c i a e r a t o r , s r p r o c e s s v e s s e l , i s a 
s i n g l e c h a a b e r v e s s e l v h i c h c o n t a i n s t h e 
f l a i d i z e d b e d . T\e v e s s e l i s a a t f i t t e d w i t h 
r e f r a c t o r y l i a e r and a s a s s o r t s e a t of s o x z l e s 
f o r t h e i n j e c t l o t o f w a s t e m a t e r i a l s , f e e l , 
aad p r o c e s s a i r . P a r t i c u l a t e r e a o v a l i s 
a c c o a r ^ i a h e d p r i a a t i l y with a dry c y c l o n e . 
Pernors 1 e f f i c i e n c i e s of aver B5* have b e e n 
a c h i e v e d w i t h t h e p i l o t p l a a t s y s t e a . Tate 
o f f - g a s v e t £ c r a b b i n g s y s t e a c o a s i s t s of a 
gse&ca t a c k , v e n t a r i s e n b b e r . * e t c y r l o m e . 
c o n d e n s e r * d e a i s t e r , aad s c r e b l i g a o c c o o l e r 
and s t o r a g e t a n k . The ve t s c r e e * i a g s y s t e a 
i s d e s i g n e d t o r e a o v e t h e r e s i d a e l p r o c e s s 
h e a t froa t h e o f f - g a s , r e a o v e e n t r a i n e d 
p e r t i c e l r t e a a t t e c f r o a t h e o f f - g a s , and t a 
p r o v i d e f o r i o d i n e r e a o v a l f r o a t h e o f f - g a s . 
L a i o r a t o r y t e s t s a r e c o a t i a a i s g t o d e t e r m i n e 
a n o p t i a a n *creb l i g a o r s o l a t i o n . Scrab 
l i g a o r s o l a t i o n t e t t s have demons tra ted 
d e c o n t a a i a a t i o n f a c t o r s f o r i o d i s e r e a o v a l of 
be tween 1C and 100. The o f f - g a s f i l t r a t i o n 
s y s t e a c o n s i s t s of an o f f - g a s h e a t e r , 
r o a g h i n g f i l t e r , REPi f i l t e r , aad i o d i n e 
a d s o r b e r . * s i l v e r i a p r e g n a t e d x e o l i t e ka.« 
been s e l e c t e d a s an l o d i a e a d s o r b e r . T e s t 
d a t a i n d i c a t e t h a t d e c o a t a a i a a t i o a f a c t o r s 
f o r i o d i n e r e a o v a l of a p p r o x i e e t e i y O 0 0 c a a 
t e e x p e c t e d . C o c s t r a c t i o n o f a f a l l - s c a l e 
p i l o t p l e c t o f t h e d e s i g n d e s c r i b e d i s near 
c o a p l e t i o c . The f i r s t commercial 
i n s t a l l a t i o n i s p lanned f o r l a i t 1 3* t h e 
B i c e flile P o i n t B « c i e a r S t a t i o n , S c r i b a , f t w 
f o r k . The s y s t e a i s e x p e c t e d t o be 
o p e r a t i o n a l i a i v r e . (Ratal (LRR> 

BASTE T . .E*T«fT; POLtrE tEC0CTI7B; fISTES, 
L.1B-LETSL; BASTES, L i g i l O ; BESIBS; SLVD7ES; 
PLASTICS; BASTES, S3LI0; D t s r c » ; rBCIBESATIOS; 
ChLClBAtlOB; flLTPATIOB; LABOBhTOBT ST1MES; 
BASTE PPOCESSIB-;; EQUtPtPBT; ^ETOBTABHATTO» 
PACTOPS; IO0IBTE; A0S0BPTIOB; S0BPTI1B 

<»20> 
BCKenxi*, D . E . , L.P. -' .ranthaa, a n l • - ? . P a e i s a n , 
Sock w e l l I n t e r n a t i o n a l , A t o n i e s I n t e r n a t i o n a l 
O i w i s i o a , Canoga Park, CA. 

Toloae Padact i o n of B a s t e C a a t a a i a a e e d by 
P i a s i o a Product E l e a e n t s and P l j t . m i o a O s m i 
B o l t e n S a l t C o a b a s t i o n . (21 

C0BF-' T 7fiM2; Ranageaent of Lov-Level B a d i o a c t i v e 
B a s t e , P„», C a r t e r , X.A. R o g b i a s i , and B. Haha 
( E d a . ) , P r o c e e d i n g s of a S y a p o s i a e , A t l a n t a , 
CA, Ray 2 3 * 2 % 1977. Pergaaoa P r e s s , Bev f o r k , 
BT, Ch. * , ( ? p . j n - i s « | , 1 2 U pp. ( 1 » ' 7 | 

T h i s paper d e a c r i b i a t h e a o l t e a s a l t 
c o a b u s t i o n s y s t e a d e s i g a a d by Atosi -rs 
I n t e r n a t i o n a l for I l a h o B a t i o a a l Eng iBavr ing 
Laboratory to reduce t h e w o l s a t of l o v - l e v e l 
r a d i o a c t i v a w a s t e s . In t h e s o l t e n s a l t 
c o a b a s t i o r . p r o c e s s , t r a a a a r a n i c or b e t a - g a a a a 
o r g a n i c v a s t e *ni a i r a r e c o n t i n a o a s l y 
i n t r o d a c e d beneath t h e mir face of a s o d i a a 
c a r b o s a t e - a o l f a t e - c h l o r I d a a e l t a t a 
t e a p e r a t a r e of about BOO C. The a o l t e n s a l t 
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<*»> CMt. 
acts as a keat t n u l t i a east t o s t a b i l i s e 
ta* t t i a i n t i n tkroaajkost tk* bed, a 
ca ta lys t to e s s sr* c*apl*t* cosbast los a t 
aoderate teepetataras , a scrabbiag aeeat to 
res*** a l l eos ioas ac id i c gases aed a*k 
coapoaests f ro* tk* o f f - f a s , aed a 
s o l l d i f l c a t l o a aeeet to f ix a l l rad ioeac lUes 
i s tka sol id disposal prodact- Tka g»s*s 
foroad by coabaatlaa of ta* ckloride . s a l f e r . 
or pe*spkorvs caataat of tka aaata instantly 
react altk tka sett to f >ca tka correspoadiag 
sodiaa coaeoaada. aklck ace cetetaee. «loag 
• i t k t i t ask i a tke s a l t . Tka so l tea s a l t 
kas a rataatlos eff i c l e e c ) foe ras io s sc l ides 
•kick i s egeiveleat to tka* of a 
kigfc-efticlaacy ««»*oe« srxsbbac. la 
kaaekscala t a s t a . t a t e a t i o a s foe tk* e l e sent s 
Cs, S t , l a , I « . I , Cc, F*. Si . and Co «*r* 
a l l greater tkea oc a*.*al to «• a t « . l o l t e a 
s a l t coabestlo* redeces tka aaata t o s toat 21 
of i t s o r l g i s a l vol***. Star reactor oc 
repcocesslag aastas akick caaaat b* 
l a c i u r a t e d vitkoat d i f f l c a l t y a n readi ly 
coabested is tka aoltaa s a l t , tka spaat sa l t 
caa k* aitkrr cast d i rec t ly la to ee ta l 
e a a i s t a c s foe disposal or processed to 
separate ask f o e d i s p o s a l , t o r*co**r J a l t 
foe recycle , aad to recover f i s s l l a a a t e r U l s 
Cplatoaiaal. Tka design foe a 50 ka/kc 
• s i t e * s a l t coabsst ios s f s t a s at tk* I»tX 
l t d l o e c t i v e l a s t * asasjasaat Cospiax Is 
a*aciaa eaaplatioa, asd I039 load t l a s i t a s s 
kav* ka*a oraatcad. S l ta prapatatloa was don* 
aad i a t t a l l a t i o a of coabastloa eoapoeeats vas 
stactad ia 1*17. s y s t e s startap I s sckedvlvi 
for aboat a p r i l . 197*. Cetkl(LIB) 

lOLtne iKoacrioi; COMVSTIOI; SILTS; aisrrs. 
LOS-LETEI; w i c i ; egmp«»T: IISTES, 
m i s n m c ; tiSTts, o i s t n c ; IISTE TBEITPEBT; 
• kSTt PtOCESSIIG; flELD STOP US 

<»J1> 
ftoftett. C l l » n , E l l i o t U U Laboratory. 

Bcaaiea Baste Bes*atcb*r* Consider l l t t t u t t 
Mass of Tall in? Disposal. | 1 | 

Caaedias l ining J o i r u l , »a -M. (1977, Jinner') 

Tka arealee proceasiag ladsstry produces «s 
• s l a t o r i s prod act a coacaatrata coatelain? 
•boat 10 par cant 0)0* I f f U o K i l t l . Tkis 
casa l t s i s abost 99.9 percest by weight of 
tka iacoaiag oca balag discharged as 
t a l l i a g s . la Canada, tka asoant of t u l i i g i 
e» be dlspoaad of i i o u t > t o aboat 11,9)0 
toas par day. other v f f l saa ta , e t in ly 
U g e t d . ere a l s o discharged and east ba 
traatad or recycled. Tula paper br ie f ly 
reviews the coccaat seth^dology of treeteetu, 
(lathi (LSI 
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Part I : I t prvsaat l i a n a m u tros 
cl*ania9 of laasdry coatasiaatad by l o a - i a t e l 
ca£ ioact ia i ty i s disckaC9*d aft*t f i l t r a t i o n 
aad d i l a t i o a . Tolas* fadactioa by 
aaaporatioa tr*ata«at kas aot b**a faasibla 
bacaasa of fass iaf caassd by sar fac taats , 
sack as »BS; for t k l s raasoa. a foas lass 
d*t*ca*st kas ba*a dawalop*d t o aak* poss ible 
a closed l i a a i d aast* iys t*a . T*stia9 of tfc* 
I M A«tec9*at skoaal i t t o ba aoc« a f f a c t i i a 
ia dacoataaiaaeioa aad as *ffact iva ia 
c l c a a i t f poaac as coaaarcial datataaats-
Tolas* redaction of v a s t ' s b/ eaaporatioa was 
1/2000, or »33 ca/a of l i ^ a U »«»»• 
coacaatrated to one stsadard draa. no 
foaais9 was prodecad in coaceatrati3a test 
rans froa $00-200,090 ppe. ippl icattoa at 
t k i s treataast sy s t e s i s e ipac te i 1a Japan 
e i tk in a fev years. ?«rt I I : Sadioactivc 
ratbealaa aad t n t i - i a pose serloas probless 
in tk* treataent oi spent nuclear fae l . 
Batkeaiaa in part ica lar , because of i t s ki?n 
radiotoric icy end ekes ica l coapleriaa, i s 
d i f f i c a l t to reeove. In tnxs study, iroa or 
iron ccaponads eate deaoastc*te4 to be tke 
• a s : e f f e c t i t * adsorbents. Satck and colnna 
adsorption esperiaents osina s t e e l nool with 
sarfaces activated by treatsant viek 
satarated steaa a^d at pH a-1 prodaced tke 
best decoBtaaiaation factors . In an attaap* 
t o develop an IadastriAUy prict icnl natkod, 
coB'tnsoas t e s t s vere condacted; tkese tacts 
shoved that at space v e l o c i t i e s of «4-43 ca 
a/kr , decontaainatioa factors avern^ls'i 
aro«td 100 vere attained vitb B« 136-spiK*? 
laboratory JesLnerallzed vatar, even vith 
l i^aid passiRo tkroaqk tbe colasn at aore 
tkan 10,OSS t ipes tke ted volase. (i.'f\ 
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• brief revive of Canadian t a i l i n g s disposal 
procedere*. » tab le of re«oe»t» ssed ia tke 
• I l l s asd a takl* of typ ica l dlackaroes Is 
lscl*d*d. (M/LSI 
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lakayaaa, 1 . , T. s k l r a l , B. RasklaAto, T. 

<»2J> 
Bocel l , >. IB Bofara, Bofors, Seeden. 

Process for tke Separation of Solid, ladioacttve 
Particlea froa Liqald Bast* sad Conversion Into 
Halts for Lone-far* Storage. (Jl 

'"•eraan Pataat Bo. 27 1« &72; ots-7«-J11; 1 
pp. 11971, loveaber 10; 197*1 

I process i s described vkereby Hinld lov-
•sd sed ias - leve l rsdvsste* are converted ;nto 
s o l i d vaste for long-tars storage. Tbe 
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<B23> COIT. 
wastes would be 
evaporation. 3 
coapoend voald 
s i r tare wkick » 
of 'tk* *BSt*. 
unti l tk* • ! « 
part ia l ly frou 
then added that 
another SUbStaB' 
Tbe res t of tk* 
d i s t i l l e d aad t 
task la to trass 
coast intents wi 
t o t a l l y o< ion 
*0t of tk* Tola 
sebstance, « i l l 
added. Ixeotro 
carried oat at 
Phosphorous co* 
f ice-retarding 
diagrams «r* pr 
tk* process ait 
(IB*) 

f*4 la to a tank foe 
•ring evaporation aa organic 
b* added fcraiag an az«otropic 
oald eventually vaporise so** 
D i s t i l l a t i on *o*ld coot iaee 

kad beea withdrawn at l«ast 
the east* . I substance i s 

eoald thicken oc react vitk 
ce so a so l id would be foraed. 

organic coapoand woald be 
a* e ix tare decanted fro* tke 
portable s u i t s . TL* sol id 
11 «ltk*r t» part ia l ly or 
*>xchaag*r s*ss*s. sot «nt l l 
**> of tke task i s dry 

the orgaalc coapoand be 
pic d i s t i l l a t i o n * i l l be 
so l * s s tkaa 153 degree C. 
pound » i l l be added as a 

t e r l a l . Schematic f loe 
•seated aad a description of 
b tke dieqraas i s included. 

PaTElTS; DISTtLLlTTOI; EltPOUTtOI: 10: 
EXCR1KE: OISUIC COS»00I3S; PLaMS. InSTE 
n n t s t i T ; 50Li3irrciTioi; TEHUMTOSE; WOLUM 
IISICTIOS; IkSTE TEE>T*EFr; tlSTES. LIQIJID: 
IkSTES. I»T»*!!E3I»TE-lB'TEL: B1STES. LOI-LEfEL: 
UkSTES. SkBIOhCTHE; HSOSkTCIT STUDIES 

<*2*> 
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B lof i l trat lon Canals for Eeaovlng Cobalt 61. 
Cobalt 59 aad Other Padionuclides: a. 
apt iu lza t lon . (3) 

OIS- T »-101; jq pp . l ; i a I . e ncderna 
70 ( l ) :50 -7e . (1*77| 

algae were used t o concentrate low-level 
radioactive vast* fro* nuclear power 
s t a t i o n s , s i tk tk* b i o f i l t r a t i o n technique 
i t i s poss ible t o reaov* a large part of 
cobalt (Co 5*. and Co 60) fro* the radeaste 
which i s not distinguished fro* s table Co. 
other trac* *«t*ls ar* r**o**d by tk* alga*. 
Th* canal sy s t e s can b« fed with highly 
d i l a t e sewage so fecal alcrobes can a l so be 
« l ia lnated . The syste* i s capable, with 
proper conditioning, of reeoviug *0t of tk* 
cobal t . Tk* voleae of th* algal sludge i s 
300-sOO g/10 CII • of >at*r and can b* 
decreased by a factor of 5 by drying and by a 
factor of 20 by incineration. Th* residue i s 
than proc*ss*d as sol id red waste, for 
protection tke systea can b* c o e p l e t e l / 
aatosatad and tar occupy a re la t ive ly saa l l 
space. l l | « * growth *as fosnd to vary with 
organic load, recycling of s a t e t , aaounr of 
cobalt add«4, fr*ga*ncy of reeoval of sludge, 
teaneratare, and aoctarnal t l l s s l n a t l o n . 
(•Of) 
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< * 2 » 
?rad«l, J., p.J. Parsons, aad E. Balasek, 
International I toaic Eoergy igency, Tieaaa, 
kes tr i* . 

Tfc* Tol«*« ledsct loa of Lo»-«cti»ity s o l i d 
• a s t o s . (1) 

STI/BOC/10/I06; Tccknical • • ports s e r i e s lo . 
10C; «« pp.(1*70) 

Tecbniga*s for wol*** r«dactioa of l o * - l * v c l 
rad«ast*s ar* pr*s*at*d. T*o catsgori** c f 
redaction are considered: fraaaeatstion aad 
compaction (aackanicall aad iac iaerat ion. 
Tke aeckanical t*cknigaas redac* tb* volsa* 
<k*re*s, iac iaorat ioa y i e l d s a redaction i a 
both *ol*a* aad »*igkt. I t i s *st laat*d that 
''Os of tk* *ast*s prodsced ar* eoaprassibl* 
or coabss t ib l* . «ki le 201 ar* kard s a t s r i a l s , 
and 101 d*brls fros plan* coaversioas. 
Lo*-l*v*l s o l i d vas tss ar* pro4«c*d at a rat* 
b«t*e*c 0.2S and O.S ca a/eaployee aaasa l ly . 
Vast* sorting i s i s s * a t i * l to t h i s kisd of 
• a s t e aanagaacnt bvcaase i t ai11 iaproee tke 
ef f ic iency of tke c o s * a sctkod. 
SecoataainatiOB of soakly coataaiaatei scrap 
aay b* kighly desirable ia tk* o tvra l l 
e f f o r t s t o redoce aaste j fro* a plant. 
Coapactioo reduces e s s t e volsae by reducing 
tk* voids s k i l * fragaanration by radacing the 
s i s * of larg* pieces , aakas tkea eas ier to 
handle by otker processes . I*t*r ia l e a s i l y 
cospacted are paper, frageeats of p las t i c or 
rubber, rags, g las seare , and s a a l l a e t a l l i c 
i t e a s . Tke coapacting techniques, aad 
experienre are discussed ia d e t a i l . 
rraga«ntaMe vestes are a resal t of 
d i saat t l ing and e l i s i n a t i o n of large i t eas of 
egaipaent such as waste tanks, heat 
exchangers, vent i lat ion hoods, glow* boxes 
and fluid supply l inas . S*cb «ast*s ar* cat 
apart in cutt ing rooas. s*v*r*l different 
technigues are diseased along eitk pract ical 
experience. Packaging of tk* unstes depends 
on the f inal aetnod of storage, k large 
portion of low-level ridwastes i s coabustible 
and tke guantity of as i i s sack that the 
redaction factor i s on the order of 100 by 
volua* and 13 to 25 by waigkt. Coabustlbl* 
vast** ar* difidad into tkr** typ*s: 
ce l lu lo se aa t«r ia l s ; p l a s t i c s and rubber; and 
aniaal carcasses . Isportant character i s t i c s 
sach M% physical s t a t e , cheaical s t a t « , and 
c a l o r i f i c value a l so asst be takes i a t o 
account. The physical s tate af fects the 
cosbastion rate with aataria l coapaetad too 
t i g h t l y or po*d*r*d. Tb* ckaaical s t a t * 
govaras tke degree of corrosion. The 
c a l o r i f i c value deterain** th* t**p*ratur* in 
the furnace, fa s te sort ing i s very laportant 
ia coabastion because i t increases tke 
hoaogor.aity. T*chnigu*s and practical 
experience are included ia th* discussion. 
• hiI* the principal of incineration i s 
s t a p l e , d i f f i c u l t i e s wi tk gas clean-up pose a 
proble*. Hence tke net hod aay not be as 
econoaical as for conventional wastes. 3tber 
techniques brief ly considered are lead 
Belt ing, ferrous aater ia la and spec ia l s t e a l s 
s a l t i n g , „cid reduction, aad aaaalf icatioa of 
aniaal carcass**. Th* disadvaatages aad 
advantages, choice of process, *coaoaic 
aspects , u t i l i s a t i o n of reduction f a c i l i t i e s , 
influ*ne* of tk* storage p o s s i b i l i t i e s , and 
iaportanc* of th* ckoic* of storage evteod 
ar* a l so cov«r«d. (ID?) 
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<«2«> 
eaateabech, E., end T_ l e i l s , rederei Sepablic 
of ".ernnny. 

Sejaipaent foe DecoBtesiaatioB of ?adioective 
• aste l i t e r s . 133 

e m u Patent 10 , K 51 3*3; 01S-T8-223: * 
pp. (>ef> ; le/la, 

Presented, i s * aetbod tor decontaai&atlng 
low- leve l l iqv id radvast.es, swell s s those 
esed i s kospi ta ls . The plant voald consist 
at a feed task. decay task. and a co l l e c t ing 
teat >kick voeld then discharge the e f f l eea t 
iata the eeste eater sysv.ee. f l t b i n the 
plant the fa** tank sonld. be placed above tke 
iecay tank so the potential energy of the 
f l a i l m i l b* suf f ic ient to pask tka f l a i l 
tkrosgk tka decaf tank end into tbe 
c o l l e c t i o n tank. Tke decay task voeld be 
cy l indr ica l i n configsration witk varying 
diameters and valves. Tka varying dlaaeters 
wosld prevent laaisar f l o v , and tke valves 
eoeld prevent back a i l i n g . Tke feed task i s 
f i l l e d e i tker c o a t i n e o s s i j or c y c l i c a l l y 
vk i le tke decay task i s feed in p e l s e s . This 
a l lovs f e e lone rest ing period* t o persi t 
decay t o take place. Tkis invention provides 
decontamination by a cont icsoes opera'ion 
vkick bas a lov iavestnent and operator 1 cost 
and a high safety factor . (W?V) 

DECOBTHleiTIOB; DESIOS; ShDIOlCrlTE DKIY; 
TIMS; EUJIB 1ECH11ICS; PITE1TS; ?Ll«TS, B1STI 
TEflTSSBT; 11STE TIEITSEBT; BISTES, LOB-lEfEL: 
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<n27> 
Paaren, P . v . , 5 , 5 . Dilnik, «o) E.I. Satin. 

tow-Level ffaste Haters Qvsaltui an4 Purified by 
tonic eeabrane Eiec tcodia lys i s . (2) 

ktoasaya vnerglye 22('.) : 393- I"*: Soviet Itoaic 
Energy 22(1) :»«1-a«5. { i f f , Say) 

Tke application of e i e c t r o d i a l y s i s to 
processing of low-level easts e f f luents i s 
demonstrated, t l e c t t s d i a l y s i s i s applicable 
to par i f i cat ioe of process s l a r r i e s to a 
eaxlsum peraisaible concentration where the 
eo la t ions contain l e s s tfcan fOO e g / l i t e r 
s a l t s , and to desalting, of sore concentrated 
s o l a t i o n s . t f the eatte et f laent* contain 
sore tkan •> g / l i t e r s a l t * , a desa l t i sg 
process concmrreat «ith i so lat ion of a lkal i 
aad acid present i s recoamendel vitb the 
a lkal i and acid recycled. (lath) (HE) 

"l-JTES, lOf-lBVf.L; BISTES, LIQUID; 
flKTlOOIHTSIS-, SILTS; SEPltiflO* PPOCESS'S; 
Mima" PEInlSSIBLI CONCEIT"ITIO»; BETl 
PMT1CIES; IDE ElCMliaS; SLOInW: LIBOSJTOET 
STUDIES; trTlvtns 

toberts , P.C. , and •'.». foenst . Hound 
Laboratory, n las isbarl , 91 . 

ftesoval of plvtonioa and Uranism froe Process 
Straass Osing u l t r a f i l t r a t i o n nembranea. 12) 

COif-TT05t2; Kanageaent of low-Level Padioactive 
• as te , R.f. Carter, I. ». Eoghlssi , and B. Kahn 
( Ida . ) , Proceedings of < syaposi ia , (Manea, 
Ok, nay 21-21, 1 •.•?•?. Pergeson Prass, »•« Tor*, 

IT, Ch. 5, (pp. 3«3-3983. «?'a P ? . ( H - » » | 

Experiaests e i tk ha l los fiber e l t r a f i l t r a t i o ! : 
modules were perforned on Hoead taboratocy 
•as te s treass contaaitated e i tk ?a 238, Pa 
221, and c 233. Tkese aodales bad aolecaiar 
eeiykt c » t - o f f s raroiso froa 200J t» 60,000. 
Caste aater froe the "kot* iaasdry, 
decontaaiaation wash vaser 7r<̂ a the P l s toc ias 
ProcessiB? (PP) s a i l d m ) , eed inflaent to the 
vaste Disposal (1*31 Baiiding sere s tadied . 
Eejection of radiaactive coataainatioa by a l l 
•odales sa s 90-9^.>t. a»)ectioa of a c t i v i t y 
froa slpha-contasi^ated laandry aaste eas 
SR.6-ee.af . ror the kft-2 aodsle Iflax rate 
<.03 el/-via-3<j a, catof f aol. i t 2033), the 
a c t i v i t y of tke prodact eas l e s s tkan 0.1 
£ i5 /a ia -n l_ Selection of radioact iv i ty froa 
decontaaication eater generated in PP 
Bailding was only T i . a t to 98.St . Tke sack 
lover percentages can be accoented toe by a 
bigker percentage of ion ic aater ia l . bone of 
tke addi t ives bad aay noticeable e f f e c t on 
tke reject ion of radioact iv i ty or 
covdec t iv i ty in any of tke s i l s t i o n s t e s t ed . 

• ken tke pH o{ tke ID inflaeat ess raised in 
s tages froe 0 to f l , tkere »es ea increase in 
reject ion >f rad ioact iv i ty as p« m c r e a s e l . 
Hoeever, nesbeane foaling dae to forset ioe of 
a prec ipi tate [probably Caf03)2i caesed s«ch 
a probles that t k i s sethod of treatment eoaid 
s ee s impractical , at l e a s t vhes hollov fi^er 
•enbrsnes are being ased. Ea tke f inal t e s t , 
asing alas as tn a d d i t i v e , the saae foaling 
ptoblee that ves er.coanteced by ctisiQ'S the 
pH occorred. T i i s aethed of treatnent » i ! l 
be tested again at a la ter date with a 
tubular aeabrane systea rather than a aollov 
f i t e r one. These experiments shovel that the 
a b i l i t y to reaove radioact iv i ty vas a 
facct ioc of the contents of the v i s t e str«»aB 
tecaose tke radioact iv i ty in th% vaste »a*er 
• a.< variously ion ic , polyaeric , c o l l o i d a l , 
hni adsort'e'1 of.to saspeniel s o l i i s . 9»aoval 
of sospenie-I or c o l l o i d a l sater ia l vas very 
high, vhi le resoval of ionic sa t»r ia l tfas 
very lov. (lath) | U m 

»::.TS>.'io»; n irs iy i iT« iTia»: » ISTES, 1:3010; 
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TPElTHtUT; H3381TOPT ST0D1ES; BIST! P»0CBS3IS-,; 
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<p»29> 
Hobinson, B . I . , an^ L.T. Lasher, âK 3 i i } e 
vatior.al laboratory, 0a'» ?i\j*, Tn. 

loe-Leve: Vasifactive Liqatt fasee rreataest at 
>ik Sictge n t t » i ' . Laboratory- (1) 

TnsT-nosU; xana^eaer.t of Lov-Level 5a4loac*.ive 
Baste, a.u. Carter, l . l . noghisai , and B. 'aha 
[ir.H.), Proceedings of a Syaposina, I t lanta , 
"il, say . 3 - 2 * , I V . Pergaaon Preas, *•« Tork, 
»T, Ch. «, (pp. 353-168), 121B pp. | I ) H | 

I nee Process «aste Treatseat Pleat has been 
constructed at Oak kidga fat ional laboratory, 
in vhich wastes ace processed through a 
p r e c i p i t a t i o n - c l a r i f i c a t i o n s tep and then 
through an ion exchange step to reaove 
lor - l eve l a c t i v i t y in tke vaste before i t s 
discbarge into f k l t e Oak creek. The f a c i l i t y 
went into operation in April, H 1 * . Darlag 
tke f i r s t fas sonths of operation, periodic 
saapling of both the in l e t aad o j t l e t s treass 
was carried out to l e t e r a m e tke r-t 137 and 
Sr 40 deeontaaination factor (0P| . The 
average $r 90 OP over a ser ies of 10 rans vas 
2400 «tth a high of «000 and a l3v of 220. t 
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<*2»> CO»T. 
t o t a l of 2.3 I 10(!•"•) l i t e r s of easte eas 
processed darieq the 10 t eas sad aa avareqe 
of 1770 K i i i bed volaees vas passed tkroeqb 
the co leaas bateeee reeaseret ioas . Tke 
corraspoadiaq Cs 13? DF ves aboat 100. 
ovriaq tke a l l o t plaat t e s t i s * of t h i s 
process, tke rosa l t s indicated that t k i s 
plaat skoald get a BP of aboat S0O for Cs 137 
aed *00 foe Sc *0 vkea tke coal a bad i s 
reaaeereted aftac every 2000 colaaa voleaes. 
Tka reasoa vhy tka Cs 137 parfocaaaca kas not 
l ived ap to expectat ions i s aot kaoaa. I t 
appears t o bo oerelated t e floa coadi t ioas 
throeqk tka ieo esckeaee oolaaas sack as 
ckanaellaa s iaca t k l s eoald af fact tk* Sr 40 
0? as » - l l - I t aey ba colatad to soaa 
non-radioactive coataaiaaats sack as 
pkospkatas ia tka aasta straaa. l o a m , 
s iaca Sr 90 i s tka redioaaclide of priacipal 
in teres t ia tka 0111 procass aasta bacaasa of 
i t s very loa s a t i n s pere i s s ib l e 
coacaatratioa i a driakiee aatar [3 I 1 0 ( l - 7 ) 
eCi /B l ] t o Cs 137 [2 i tOff-S) a c i / a l ] asd 
bacaasa tka Cs W concentration ia tka 
iscoeiaq aasta i s e sae l ly sack l a s s tkaa tk* 
Sr to coacaatratioa. tka [ last i s roat iae ly 
operated >itk rasia regeaeratioas aftar 
epproi ieate ly every 2000 ted volaaes even 
tboega soar iaproveaent i n Cs 137 DF coeld be 
achieved tkroaqk aora fregaeat regenerations. 
Sr 90 ralaasas to tka Cliack Biver froa tka 
procass aasta systea espressed ia t a n s of 
parcaat of lad iat loa Coacaatratioa Salde 
(»CG) l i a i t s for aarestricted ssa of • • t a r , 
sboa tkat the coatribatioa froa proress aasta 
traataaat in tka cliLck l iver kas dropped 
froa 0.27V of "CS Liai ts in 1975 to 1.1 I 
10{E-3|» tkas far la 1977 aki la tko averaqe 
aoathly volaae of a t s t* treated kas dropped 
only 25t . Tha values for Cs 137 t e a loaar 
even thoagh tka plant i s not as e f f e c t i v e for 
cs 137. (loth) (MRl 

Ci 137; S t 90 

•1ST! TFEJTSBnT; P U I T S , » » S « TFEaTREBT: 
PISCIFITlTIOi . CH»mC»L; I0B EICHhaSE: CEsrOR 
137; '.TIOITIOR 9 0 ; 0ECOIT»IIIB»TIO» raCTOaS; 
B h S ' i S , I I Q 0 I 0 ; EFFL0MTS; EFFLTEBTS, LIQ0I9; 
1\SZl TO LI HE; FHOSPRaTES; COBTIRIBaBTS : 
tDSQiPTIOf; SOIPTIOI; BISTES, LOB-lEtEt; H S I I S ; 
««STE PVOCtSSIiG; FIELD STnDIFS 

<S30> 
tachhoft, C.C., » .r . isornan, and C.a. 
Christenson, U.S. Public ifealth Service , 
Cincinnati, OR; 0 .5 . t t o e l e Energy Coaaission, 
Sasbtn^too, DC; 0 . 3 . I toaic Fnerqy coee ies ion , 
Los Aleaos, MR. 

Bastes Containinq Radioactive Isotopas. (2) 

Industrial and Enqineerlnq Chenistry 
tn<3):SB5-5»9.(1952, Hareh) 

Coagulation aad carrier pracipltat lon 
procadaras coesonl' used in treat ing 
Bsnieipal aad ladastr ia l aastas ara appllei 
to tka traataant of Uga ld radaastas. These 
procadaras ara idaal for aastas containinq 
r e l a t i v e l y long-l ived isotopas too loa in 
ac t iv i ty to l a s t l fy prolonged storage bat ton 
fciqk for innocaoas discharge into groand or 
aartaca a t tars . Eapariaants v i th t h i s typo 
of treatsent oa vaatee containinq platoniaa 
have baa* doaa at loa »la BOS. Taa vastaa 
varied coatldarably o»*r an « hr parlod aith 
to ta l so l ids ranqinq fros 210 to oaar S000 
ppa and tko Plutonian ac t iv i ty ranqinq froa 
200 to 25,030 cosnta par ainuta par l l t . tr . 

Tka aipariaaats skoaaa tkat altkaaqk tka 
coaplaxiaq aqasts coataiaad ia tk* aastaa 
iatarfarrad a i tk coaqalatioa procadaraa, 
• f f l a a a t eoatiaq tka platoaiaa tolaraaca 
coald ba prodacad aitk iros aad l i s * a t a pa 
of aboat 12. Tfc* traataaat daaiqa of tka 
plaai. i s dascrlbad ia d i t a i l aad i s to 
proaida pcoloaqad f locca lat iaa aad 
s sd iaca ta t ioa , aortal f l occa la t iaa , aad 
sadiMBtatioa aad f i l t r a t i o a tkroaqk sand at 
loa f loa ratas . laaoval ky tka plaat sas 
coBsidaraa axoal leat at 1.0 I ltrft-S| to 2 .7 
I 10(E-5» a C i / l i t a r and aas qraatast akaa tka 
coaqalatioa taaks aad sadisaatatloa tasks ara 
opaxated i s s a r i a s . Tka plaat pcodacad 
slad9* caka a t tka rata of 2 qal/100 qal of 
aasta . I t sas foaad tkat l i a * aad faxric 
cklocida gaaa the bast rasa l t s for 
coaqalat ioa. Tka decoataaiaatioa factors 
obtalaad ia t k i s traataaat say vary bataaan 
s l i q k t l y l e s s tkaa 10 to as sack as 1 0 | I » 3 | . 
O a r - a 11 cost of t k i s treataaat i s aboat 0 .0 
caets /qa l ikick coaparas favorably * i tk 
avapocatioa c o s t s of 13 c e a t s / q a l . Bastes 
a i tk c i t r a t e ears foaad to ba bast treated by 
leoejleal orqanisas of tka activated sledge 
procass skiek oxid ise tka c i t r a t e , after 
sack treataaat , tha aastas can ba pat tkroaqk 
tka coaaalatioB procass. r»»f( 

kCtSS; DECOiTMHaTTOl; ET«F01»TIO»; >ILTEIS; 
•L0CCDUTIOB; L1BOIIT0SI STOBIES; PL9T9IItla: 
PLSTOW. CITFkTtS; F«ICIHT»T10S, CICIICkL; 
SSDUEBTS; SEFltlTIOB PIOCESSES: VOLOBE 
•ED0CTIOB; BISTE TSEITSEBT; MSTES, LI0OI0; 
•aSTES, ?«DI0»CTIIE; COaSOUTIOl; CSST BEIEFIT 
>I«LISI« 

<B31> 
*yaa, a . D . , F.J. flacst, and F.? . Saalay, Oak 
*idqa Vational Laboratory, Oak ftidqe, TB. 

Bitr ic acid Leachinq of 9adiaa anl other 
Siqci f icant tadionacl ides froa ara-iiaa Ores asd 
Tai l inqs . (2) 

OBil-TR-Snaa; ?7 p p . ( i q ' 7 , iaqasti 

Saspl2s of raprasantativa araaiaa oca and 
a i l l t a i l i n q s froa %%w Bei ico, ta* Colorado 
Plateaa, aad ayoainf vara c o l l e c t >d and 
prepared for analysis and leaching t e s t s . 
Rasalts of leaching v i th n i t r i c acid shov 
that ap to 18% of the Pa 226 ia laaeaed in 
two staqas vith hot 3 1 Biol . The fraction 
of 7h 230 leached vas qanarally qrtatec than 
that of >a 226, vhi le the fractioaa of Fo 210 
and Pb 210 v«ra l a s s . Concent catloi ^f Ra 
reoaiBinq in the cc s id i* after leact inq 
canqad froa 17 to 60 pCi/q for vario is oca 
and t a i l i n q s saspl*a. v irtaal ly no 
4iffec*nca vas observed betvaan ore -md 
t a i l i n q s fros e i ther s a l f o r i c acid oc 
carbonate leach B i l l processes. The lovest 
valae i s aboat an ord«r of saqnitede above 
that of s o i l s in tha eastern 3 .S. nininq 
d i s t r i c t s , !>iit aboat the sase as the level 
proposed as a standard for baild&nq n a t e r l a l s 
In the United Kinqdos. The sand tractioa 
(•1*0 aesh) of tka cesldaes after n i t r i c acid 
leachinq ranqed fcoa 33 to M vt f and 
contained ao to 70t of the (a at 
approxisately one-half of the concentration 
of that in the a l ia* fract ion. Tests 
Indicate that tha resldoal la la probably in 
tha tors of soae refractory alnerel and tot 
present as sa l fa te or carbonate. So lubi l i ty 
of Bason in n i t r i c acid vas aeasared to aid 
ID interpretation of the leachinq data, la 
vas leached fcoa su l fate ta i l lnqs by 
d i s t i l l e d vater to prod ace solatlona 

http://llt.tr


«<STE TMiTSr fT 

<«31.» COII. 
c o n t a l a i a g l a a t c o n c e a t r e t i o a x g r e a t e r tkaa 
a s « i « c a t e e g a i t e d e aba** t h e I K f o e 
d r t a k i e g n t i t . t a d o a 2 2 2 e e a n a t i o e 
c o e f f i c i e n t s of s a a p l e s o f o c a , t a i l i n g s , and 
a i t t i c e c i d - l e e c k e d r e s i d e e s e e r e e e a s a r a d . 
a l t h o a g k t k a a * c o a f f i c l a a t x v a r i e d f r o a a t o 
• S t , c e c o n s i s t e n t t r e n d aas o b s e r v e d . TV« 
r a t a o f l a e e a a a t i o a f r o a n i t r i c a c i d 
c * s l d a a a aas o n l y 2 t o 101 o f t k a t f o r a l l 
t a i l i a o s . T h i s a a s a r e s u l t o f tkc l o v e r l a 
c o a t a a t t a t k a r t k a a any s i g a i f i c a e t c a a a g * i s 
l a a a a a a t i o a c o e f f i c i e n t , ( a e t h l (LIS) 

Craia s i x * D i s t r i b e t i o e ; E a a a a t i o a l a t a 

(a 226; Tk 230; l a 222: Po 210; Pb 210; S 

9 t i « r s » : O R E S : T i r t i m s : L E i a r t K ; s i r i J B : 
TBOtioa; POLORIOB; i n i ; a n n a s CORPOOUSS: 
T i l U K S ; TEQRIR.I CrMPOdlDS; R I t E S ; SOtfaB 
C 0 B P O R I D 5 ; KCTOS; M I I O E C 0 R M 0 R D S : C 1 L C I 0 9 
C O R F O R I D S : H B O B I T O R T S T U D I E S ; ORE P I O C E S S I C I ; 
CORCEITEITIORS; l»0OI; t l l l i n O I ; ST1RDI1DS, 
i a r t t n T i o i u 

<e3l> 
S p i t s r e . 

R a d i o a c t i v e B a s t e s . (») 

<a32> 
S p i t s y a , E . I a . 

T r e e t a e a t of R a d i o a c t i v e f a s t e s . (3) 

T r e a t a e n t aad S l a p o s a l o f R a d i o a c t i v e • a s t e s . 
I s r a e l Prograa f o r S c i e n t i f i c T r a n s l a t i o n s , 
L t d . , J a r u s s l e a . ( I M S ) 

L i q a i d v a s t e s a c a c o l l a c t a d by s e v e r a g e pipe 
s y s t e s s aad foraarded t o r e s e r v o i r s . I f the 
a a l a a a of a a s t a g e n e r a t e d i s l e s s t h a n 200 
l i t e r * a d a y , t e a l l q a l d ear be c o l l e c t e d i n 
e o a t a i a e r s aad foraarded to t k e b a r i a l 
g r o a a d s a i t k o a t p r e l l a i n a r y t r e a t a e n t . 
I l l t i s ( l i q u i d ) a i t k a c t l a i t i e s l a s s t h a n 10 
t l a a s R .P .C . eay be d i s p o s e d of in t h * f e c a l 
s t e e r a g e s y s ^ e a i f t k e d i l a t i o n f a c t o r i s at 
l e a s t t o . R i g h - a c t i v l t y l i q u i d v a s t e s 
t s p e c i f i c a c t i v i t y g r e a t e r than 1 0 ( E - a ) C i / l ] 
a r e s k i p p e d in t r a n s p o r t c o n t a i n e r s d i r e c t l y 
t o t h e b a r i a l g r o u n d s . H a s t e s c o n t a i n i n g 
r a d i o i s o t o p e s a i t k h a l f - l i v e s s h o r t e r than 15 
days a r e s t o r e d t o p e r s i t s i g n i f i c a n t decay 
t o occur p r i o r t o d i s p o s a l . E q u a t i o n s a r e 
p r e s e n t e d ek ick c a l c u l a t e t b a r e l a t i v e 
d e c r e a s e in a c t i v i t y i n a a o l a a e t h a t i s 
c o a t i n a o a s l y f i l l e d a t a a l i t o r a r a t e i n th* 
s t o r a g e s y s * « e . c o a g a l a t i o a t r e a t a e n t ot 
e f f l a a a t s h igh l a ?o 2 1 0 , Pa 2 3 9 , T 9 0 , z r 
9 5 , and Ce l a a i s r o u t i n e l y p r a c t i c e d . 
Coaaoa c o a g u l a n t s a sed a r e a l a a i n a a s u l f a t e , 
f e r r i c s u l f a t e and f e r r i c c h l o r i d e , 
l o a - e x e h a a g e i s f r e q u e n t l y seed in 
c o n j u n c t i o n a i t k f l o c c a l a t i a n . Sol 14 a a s t e s 
a r e packaged at t k e i r s i t * of o r i g i n . 
P r i n c i p l e t y p e o f pack ing f o r t k a v a s t * * are 
p l a s t i c , r u b b e r i z e d f a b r i c , or d i s p o s a b l e 
p e p - - b a g s . Tkaae a r e p l a c e d i n r e a s a b l * 
t r a n s p o r t c o a t a i a « r s . S o l i d e a s t * v o l u a e s , 
ar« reduced by c r u s h i n g , e o a p a c t i o a , and 
i n c i n e r a t i o n vbeaevar p o s s i b l e . (JT) 

l e v i e v s t k e t r e a t a e a t a a t h o d * used on l o v - l e v e l 
l i q u i d aad a o l i d r e d l o a c t ' v e v a s t e . G e n e r a l 
d i s c a s s i o n a i t k so s i g a i f . c a a t d a t a . (Dfl/JTl 

BhSTtS. RhDlOaCTHt; BnSTE Rtlkr.ERRUT: DtSTE 
DISP0SII; EnSTt TIIkTBlRT; FTLTRkTIOB; 
COaSOHTIOB; CTiPORlTIOR; 1 0 * EICRaRSE; 
CORPtCTIOR; I R C I t t t i f l O f ; OfCOETsRIMTIOIf: 
RaSTtS, lOI-LETI l ; RaSTES, B K K - l E T e i ; IETIEBS 

T r e a t a e n t and d i s p o s a l o f l a d i o a c t i * * t a s t e s . 
I s r a e l Prograa f o r s c i e a t i f i c T r a n s l a t i o n s , 
l t d . , J e c e s a ? e a . (19«S) 

l a d i o a c t i v e a a s t a s , l i q u i d s and s o l i d s , a r e 
c l a s s i f i e d a c c o r d i n g t o t h e i r pay s i c e I 
c h a r a c t e r i s t i c s aad t k e i r c a e e i c a l 
p r o p e r t i e s . L i g a i d aad s o l i d r a d i o a c t i v e 
a a s t e a i t k s p e c i f i c a c t l a i t i e s g r e a t e r t k a a 
1 0 ( E - « | C i / l o r kg a r e r o a t i a e l y c l a s s i f i e d a s 
h i g h - a c t i v i t y e a s t e s . Sat hods o f h a n d l i n g 
s o l i d r a d i o a c t i v e v a s t e s i a c l a d e packag ing i n 
d r a a s and b a r i a l i n t r e a c k a s , p a c k i n g i a 
c o a t a i a e r s a a d f i l l i n g c o n t a i n e r s n i t h 
c o n c r e t e p r i o r t o d i s p o s a l i n t o t h e s « a , and 
c r a s h i n g and c o a p a c t i o a of a a s t e p r i o c t o 
b u r i a l . S p e c i a l c e n t r a l i t e d b a r i a l g r o a a d s 
( g r a v e y a r d s l are c o a s t r ac ted i a i a d a s t r i a l 
r e g i o n s in t k e 0SSS. T h e s e i n d a s t r i a l 
r e g i o a s a r e c l a s s i f i e d accord ing t o 
c o n c e p t i o n : Type 1 - c o a s a a p t i o a o f l a s s t h a n 
200 C i / y r o f e i p o s e d r a d i o a c t i v e s a b s t a n c e s ; 
Type 2 - c o n s a s p t i o a up t o 1000 C i / y r : Type 
3 - c o n s u a p t i o a a x c e e d i a g 1000 C i / y t . (JT) 

T h i s c h a p t e r o u t l i n e s t h « b a s i c f a a d a a e a t a l s o f 
r a d i o a c t i v i t y , b i o l o g i c a l e f f e c t s , aad d i s p o s a l 
t e c h n i q u e s . R i n i a a l d a t a are p r e s e n t e d on t h e 
b u r i a l of l o v - l e v e l r a d i o a c t i r * v a s t e s i a the 
0SSR. (DB/JT) 

B I S T ' S , BlDIOiCTHE; BaSTE 9ISPOSIL: BaSTES, 
IIQOID: t»sTE riEiTsur: preciPiT»no», 
CHEBICil; COaiai lTIOR; PI lT lnTIOa; PhCKkSIK; 
IBCIIESaTIOS; S I S T ! IMaSEBEIT; BEVI»»S 

<a3a> 
S p i t s y a , E . I a . 

T r a a t a e n t a n d . d i s p o s a l o f R a d i o a c t i v e B a s t e s . 
f«l 

T t e a t s e n t and D i s p o s a l o f R e d i o a c t i v * a a s t a s . 
I s r a e l Prograa f o r S c i e n t i f i c T r a n s l a t i o n s , 
L t d . . t e r u s a l e a . (1965) 

a r e v i e w of r a d i o a c t i v e v a s t e t r e a t a e a t and 
d i s p o s a l p r a c t i c e s in t k a QSSB. D e s c r i p t i o n s 
o f the t e c h n i q u e s for c o l l e c t i o n , p r o c e s s i n g , 
t r a n s p o r t a t i o n , and b u r i a l of s o l i d and 
l i q a i d r a d i o a c t i v e v a s t e s aca p r o v i d e d . 
T r e a t a e a t p r a c t i c e s re-- <>ved i n c l u d e 
c o a g u l a t i o n , ion e x c h a n g e , e v a p o r a t i o n , 
i n c i n e r a t i o n , and c o a p a c t i a a . S e n e r a l 
r e c o a a e n d a t i o n a a r e p r o v i d e d for t h e 
s e l e c t i o n o f p o t e n t i a l r a a d i o a c t i v e a a s t e 
b u r i a l g r o u n d a . i n a p p e n d i x on b a s i c 
c o n c e p t s , d e f i n i t i o n s and t e r a i a o l o g y i s a l s o 
p r o v i d e d . (JT) 

» g a a e r s l r a v i e a of r a d i o a c t i v e v a s t e t r a a t a e n t , 
t r a n s p o r t , and d i a p o s a l p r a c t i c a l i a the USSR. 
Ro s i g n i f i c a n t da ta a r e p r e s e n t e d . (0B/JT) 

•1STES, MDIOICTIrE; B |$?E .'lEaTBERr: 
TBUSPOBTITI3I; «HSTI SISPOSkL; IISTES, LlflOIO; 
HISTES, SOLID; I0> EICRtRCI; ELECTBODItLTSIS; 
EVtPOPhTIOR; PRECIPITiTIOR, CIERIClL; 
IICIRERkTriR; CORPACTI0B; M 0 t 0 « T ; HT0BOLO0I; 
DECOITkRIBaTIOR; IRChPSOLATIOR; SIPETI; CtBIBTS; 
RETIERS 
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<»35> 
S t c r t o n , J . S . , Sebcock and s i l c o x Coapany, 
l y s c h b a r g , T l . 

I o a Exchange i s a T e c h a i g e e to Seaove 
? e c h e e ± i e e . (2) 

COt»-T70512: s a n a g e a e n t of Lou-Level R a d i o a c t i v e 
B a s t e , S . t . c a r t e r , a . a . R o g h i s s i , aad 9 . Kann 
( U s . ) , P r o c e e d i B g s o f a S y s p o s i a a , A t l a n t a , 
-,\, l a y 2 3 - 2 7 , 1 9 7 7 . e e r g a s c s p r e s s . Rev Tork. 
ST. Ch. 5 , ( p p . n l l - a i a j , 12 W pp. (1979) 

The r a d i o i s o t o p e t e c h E e t i a a " ' . a weak b e t a 
e a i t t e r , h a s b e e t d e t e c t e d in t h e e f f l a e a t 
from a l o w - e n r i c h e d a r a a i a a f e e l f a b r i c a t i o n 
f a c i l i t y . T a c h a a t i a a 9 9 , a f i s s i o n p r o d u c t , 
i s i n t r o d u c e d i n t o tha s y s t e e by r e c y c l e d 
e n r i c h e d 0T6 e s e d i n tha c o a v e r s i o n p r o c e s s . 
a . h e r red ioaacL i d e s p r e s e n t , s a c k a s Th 2 ' 1 , 
Th 2 J » , and Pa 23a, add t o t h e o T a r a l l b a t . 
a c t i v i t y ; bat i n a r a a s o a a b l e t i a a , t h e s e 
decay to a c c e p t a b l e l e v e l s . B e c a e s e o f i t s 
l o n g h a l f l i f e , Tc 9 9 l i s t be t e n o v e d t o s t a y 
ia c o a p l i a a c e a i t h SRC r e g u l a t i o n s . Ion 
exchange r o s i n s have been p r e v i o u s l y ased t o 
reduce Tc 99 c o a c a a t x a t i o B S in r e l a t i v e l y 
s a l t f r e e s o l e t i o a s ; b a t n a s a l l y i n t h e s e 
c a s o s , t h e i a i t i a l t e c h n e t i a a c o n c e n t r a t i o n 
i s h i g h . In t h e p r e s e n t s i t a a t i o a , l o w - l e v e l 
Tc 9 9 a c t i v i t y l a b o a t 200 0 p c i / a l ) i s t o be 
r e e o v e d f roa a c o n c e n t r a t e d f l u o r i d e 
e o l a t i o n , l e a o e a l o f Tc aas n e a s a r e d v i a 
l i g a i d s c i n t i l l a t i o n s p e c t r o a e t c y o f 
s y n t h e t i c l i q u i d p r o c e s s waste s o l a t i o a s . 
l o r k t o d a t e h a s shorn t h a t Tc 99 b e t a 
a c t i v i t y c a n be rednced i n the p r e s e n c e o f 
high f l a o r i d e s a l t c o n c e n t r a t i o n . The 
r e d a c t i o a h a s been e c c j a p l i s h e d by u s i n g a 
s t r o n g - b a s e a n i o n r e s i n . Doves SBB r a s i n 
c o n s i s t e n t l y g a v e t h e b e s t r e s a l t s . 
D e c o n t a a i a a t i o c f a c t o r s d e t e r a i n e d f o r Doves 
SBR i a e i t h e r t h e C I - or S0« ( -2 ) f o r a v e r e 
e s s e n t i a l l y t h e s a a e . The Tc 99 
c o n c e n t r a t i o n i n t h e e f f l e a n t v a s k e p t b e l o v 
200 p C i / a l i n a l l o f the e x p e r t B e n t » . In t h e 
e i t e n d e d r e a , e v e n a f t e r 3 ,200 bed v o l a a e s o f 
s o l a t i o n had passed through the r a s i n , t h e Tc 
99 c o n c e n t r a t i o n v a s s t i l l in t h a 160 p C i / a l 
r a n g e . It b e t a a c t i v i t y o f 160 p C i / a l r e s u l t s 
in a d e c o n t a m i n a t i o n f a c t o r of 1 2 . 5 f o r t h e 
bed. T e c h n e t i a n 99 r e a o v a l Dovai s B t r e s i n 
has been s a o v a t o be dependent on t y p i c a l i o n 
exchange p a r a a e t e r s . By i n c r e a s i n g t h e r e s i n 
bed h e i g h t by a f a c t o r o f 2 and d e c r e a s i n g 
the f l o s r a t e by 10 a l / a i n , the e f f l o e n t T<- 99 
a c t i v i t y v a s g r e a t l y r e d a c e d . A f t e r b e i n g 
c o n t a c t e d by 1 ,200 bed v o l a a e s of s o l a t i o n , 
the Tc 99 a c t i v i t y i n t h e e f f l a e a t n t 10 
p C i / n l . T h i s l e v e l o f a c t i v i t y c o n v e r t s t o a 
d e c o a t e s i s a t i o a f a c t o r of 200 . 
L a b o r a t o r y - s c a l e e i p e r i a e n t a l r e s a l t s 
i n d i c a t e t h a t t h e Dowex-SBR r e s i n h a s a h igh 
a f f i n i t y f o r t h e Tc 9 9 , and i t s o p e r a t i n g 
raaova l c a p a c i t y i s a l s o h igh . ( l a t h ) (LRU) 

TC 99 

TICBIBTIOR 99; BASTES, LIQ0I0: BASTES, 
LOB-LITEl; I K T C U » S ; I0B HCRAIG*; RESIBS; 
FL001IDE; SILTS; DBC0BTARIBA1T0B FACTORS; fISTE 
T8EATBEBT; I f f t a l l T S , LIOOID; UBORITORT 
STODIES; 0IARI0H RRAriOORIDW: IASTE PROCESSUS 

<«3«> 
S t o c t , I . r . , f l s c o n s l n e l e c t r i c Pover Coapeny, 
P o l r t Beach B e c l e a r P l a n t , Tao R i v e r s , « I . 

R a d i o a c t i v e t a s t e L l g a l d P r o c e s s S y t t e e Design 
• a d O p e r a t i o n . (3) 

COsT-770512; S a a a g e a e c t of Low-Level R a d i o a c t i v e 
t a s t e , B . I . c a r t e r . 1 . a . B o g h i s s i , aad 8 . Kahn 
( S d s . ) , P r o c e e d i n g s o f a s y a p o s i n n , a t l a a t a , 
G». any 2 3 - 2 7 , 1 9 7 7 . r e r g a a o n P r e s s , ( e a Tork, 
St. Ch. S, ( p p . B61-UT0I , 121» p p . (1979) 

T h i s paper r e v i e v s t h e s e c i e s o f e v e n t s which 
l e d t o t h e l e v e l o p a e n t of the p r e s e n t p o i n t 
Beach I t c l e a r P l a a t e a s t * l i g a i d p r o c e s s 
s y s t e a . E v e n t s r e v i e v e d a r e : (1) a s t e a a 
g e n e r a t o r t a b e f a i l n r e which c o n t a a i a a t e d t h e 
e n t i r e i n v e n t o r y of s e c o n d a r y p l a a t 
c o n d e n s a t e , g e n e r a t i n g a o o e t 7 5 , 0 0 0 g a l o f 
c o c t a s i a e t e d v a t e r ; (2) s t e a a g e n e r a t o r 
s l a d g e l a n c i n g , a h i c h g e n e r a t e s a b o e t 1 5 , 0 0 0 
g a l o f c o n t a a i n a t e d v a t e r pec 8 - h r s h i f t ; (3) 
s p e n t f a e l s h i p p i n g c a s k f l a s h i n g and 
d e c o n t a a i n a t i o a , v h i c h p r o d u c e s a b o a t 3000 
g a l o f c o n t a a i n a t e d e a t e r per c a s k ; (•) 
r a f n e l i n g c a n a l l e a k a g e i a e x c e s s o f 2 
g a l / e i a ; and (51 g r o a a d v a t e r s e e p a g e i n t o 
c o a t a a i n a t e d s e e p s i n e x c e s s o f 2 g a l / a i n . 
A l l o f t h e s e e v e n t s voa ld have e x c e e d e d t h e 
c a p a c i t y o f t h e o r i g i n a l e v a p o r a t i v e 
e g s i p e e n t (a s i n g l e 2 gpe a a s t e e v a p o r a t o r ) . 
By t h e snnner o f 1 9 7 a , foar y e a r s a f t e r 
b e g i n n i n g coas r c i a l o p e r a t i o n , a e v e g a i p a e n t 
had been a d d e d , i n c l u d i n g a g a s d e c a y d u c t on 
t h e c o n d e n s e r a i r e j e c t o r e x h a n s t , f u l l - f l o w 
p r i a e r y l e t - d o w n gas s t r i p p e r s , a n o b l e g a s 
r e a o v a l and c h a r c o a l d e l a y bed hydrogen g a s 
r e c y c l e s y s t e a , and a 3 i gpa (132 L / a i a ) 
s t e a a g e n e r a t o r b l o e d o v n e v a p o r a t o r , a 
nusber of p r o b l e n s have a r i s e n s i a c e 
i n s t a l l a t i o n of t h e nev e g a i p a e n t , b a t a l l 
h.ive bean d e a l t v i t a . , a n d , d a r i n g 
a p p r o x i n a t e l y 7 y e a r s o f o p e r a t i o n . P o i n t 
Beach has never had t o s h i p l i g n i d w a s t e 
o f f - s i t e f o r p r o c e s s i n g o r h i r e a a o b i l e 
t a s t e l i g a i d p r o c e s s o r to coae i a f o r a " b a i l 
o a t " , ( l a t h ) (LKH) 

BASTS PROCESSUS; BASTE TREATEEBT; BASTES, 
LIQUID; EUPORATIOB; ETAPOIATOIS: EUCLEAR 
FACILITIES; VOLBSE REOOCTIOB; DESIGE; HETBOOS; 
EOOIPBEBT; EIELD STUDIES 

<937> 
S a g i a o t o , S - I . . and T. I s h i h a r a , Japan A t o s i c 
Energy Bnsearch I n s t i t u t e , Tokt i R e s e a r c h 
E s t a b l l s h e e a t , T o k a i - s a r a , I b a r a k i - R a n , Japan . 

T t e a t e e n t P r a c t i c e s of L o t - and 
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 B a s t e s a t tha 
Japan k t o s i c Energy ! e s e a r c h I n s t i t a t e . (•) 

CO»?-*M202; I » l l - S n - 1 W . P r a c t i c e s in t h e 
T r e a t v e n t of L o t - and l a t e r a e d i a t e - L e v e l 
R a d i o a c t i v e t a s t e . P r o c e e d i n g s of a S y u p o s ' u s , 
f i e n n a , A u s t r i a , Deceaber 6 - 1 0 , 1 9 6 5 , ( p p . 
2 0 7 - 2 2 2 ) , 918 pp. ( C 0 I E - S 5 1 2 0 2 . 
I I E S - S R - 7 1 / 9 ) . (1966) 

The r a d i o a c t i v e w a s t e t t a a t e e a t p l a a t , J I E I I 
Tokai Research E s t a b l l s h a e n t , h a s o p e r a t e d 
s i a c e 1958, and v i r l o o a c o n t a a i n a t e d w a s t e s 
t h a t have been d i s c h a r g e d by r e s e a r c h 
l a b o r a t o r i e s , r a d i o i s o t o p e p r o c e s s i n g 
f a c i l i t i e s , and tha f i v e r e a c t o r s i n T o t a l 
s i t e , have beat p r o c e s s e d a id r e a o v e d . Host 
l i g a i d t a s t e s a r e I n t e r m e d i a t e - , l o t - and 
e x t r e a e l r l o t - l e v e l . E l t r e a e l y l o t - l e v e l 
( l e s s than 1 0 ( 1 - 6 ) a c i / e l ) l l g e l d i s 
d i s c h a r g e d a f t e r d i l a t i o n with o r d i n a r y 
e f f l u e n t . L o « - l e v e l l l g t i d i s p r o c e s s e d by 
f l o c c n l a t o r s , l o a - e x e k a n g e e o l a s n s t l t h a 
s e s b r s n e d l a l y i e r and e v a p o r a t o r s , t l t h 
c a p a c i t i e s o f 1 c a n / b . I n t e r e e d i a t e - l e v e l 
l l g a l d i s p r o c e s s e d by m a l l e v a p o r a t o r s 
i n s t a l l e d i n a s h i e l d e d c e l l . The r e s u l t i n g 
s l s d g e s are s o l i d i f i e d v i t a P o r t l a n d c e e e a t 
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<*3T> CO»f. 
into drons, and stored in concrete p i t s . In 
1*€*» 37Q0 ce m of la*- nod sery l a * - l e v e l 
l iqe id were prodaced. the average eolene per 
capita being 1* co a/yr- The average renoval 
p*teeat of a c t i v i t y i s 99 .7*,. and fro** 
l*59-196a abowt 2.1 nCi were discharged into 
the sea af ter deconteniaetiaa- (lost so l id 
wastes ace l o e - l e v e l and -eat to the 
tteatnent plant in 2 0 - l i t r e cartons . 
Coabastible wastes are inciaerated at the 
rate of 3 cartons/ft, and non-coabnstitle ones 
ace coapressed into dress with a volnne 
redaction of one - f i f th . In T96t, 11,000 
cartoas vera processed by an incinerator or 
by n baling press* the average quantity per 
capita b*isg 17 cartons a year. They were 
packaged into 2 0 0 - l i t r e deans and stored in a 
s*ai~cndergroand concrete p i t . ( lath) 

Gives brief description of processing of sol id 
wastes, which are at present only stored. 
Requires interpretation* (08/581 

c o e f f i c i e n t s , a 1003 value coeld be achieved 
for high s tront ius concentrations and »0,3QO 
to 50,000 i s trace concentration. The 
n a t e c i i l »orks wel l , e spec ia l ly at pa*s of "*. 
? or nigher. farther work tras done on the 
• las inaa hydrates, An application using the 
alneinea hydroxides was aade for th« 
Cicasaaga shale . <BD?) 

loo Exchange Capacity; Distribution ("©efficient; 
?» 

iososprtoj ; BEiroJirs: BBFWTBBOIGB 
DTSTBIBOTTOB; CITTO" EICBABC2 C4P4CTT?; 
CLI3OPTI10LITE; BECOSTIBlBiTIOS FACTORS; 
DisraiBrrion COE*TICIEBT; U L I T E : iLtjsiyos 
C09P00BDS; 10* 2IC«!1S'3E; LABOB*rOBT STUDIES; pS; 
SOILS; TcaarcffLrrE; n r r r c f ; BASTE D : ; ? 3 S A L ; 
BASTS T9£AT«ST; BASTES, LIQUID; BASTES, 
LOB-LEtEL; C e s i Q S ; STaOTtllW; SOLIDIfTCaTIOS; 
ESCA PSOLATIOH 

BASTES, BADIOACflTE; BASTE TRATKEBT; 
P10CC0LlfI0«: IQB E1CH1SGE; EVAPOBATIOB; 
tBCTffSBiriO*: COHPACTIOB; BASTES, SOLID; 3ASTE 
ST3BAGE; HASTES. L0W-LETEL; BASTES, 
lBTIt*EDlATB"-LETEL; BASTE TOI0S5; 
CECOBThRXBhTTOB; SOLIDITICATI0S; ESCfc?S<JLATIO«.; 
BEfTEtS 

Taeara, T,, 0.S. Atoaic Energy Coeaissior.. 

mineral Exchange Bor* at oafe 3i&ge National 
Laboratory. (2) 

TT0-76»a; ose of Inorganic Exchange Raterials 
for Radioactive Baste Treataent, O.K. Jaeison, 
et al f * d s . ) , Proceedings of a (forking meeting, 
Bashiagton, DC, Aagust 12- ln , 1962. O.S. Atoxic 
Energy Coanissioa, Division of Technical 
Infornation, Bashinqton, DC, (pp. 29-»5| , 239 
pp. (1963, January) 

Mineral exchange using s inera l s with a layer 
s i l i c a t e stract ore i s discussed, Bhile 
treating vera ica l i te and bantonite to get the 
i l l i t * s t r i c ture which i s favorable to Cs 
sorption, b i o t i t e shoved that i t ccnld sorb 
Cs provided the sod iu*-ce sine rat ios were not 
so high as to be important. Tt i s conclodsd 
that the high exchange capacity in very 
d i lute regions for vera iea l i t e i s 4ue to the 
b i o t i t e i spnr i ty , and the ef fect drops to 
sera at 10ft-?) aeq. It <as found that after 
treating b i o t i t e to increase i t s capacity to 
100 aeg/100 g that Cs was aore s e l e c t i v e l y 
renoved in s p i t e of the decreased (taster of 
collapsed l a t t i c e s . It appears that the 
navly generated exchange r i tes have aacK 
higher charge dens i t i e s a round trie* *ua hence 
greater s e l e c t i v i t y . Tvo types of ion 
exchange e x i s t , one where ion exchange 
capacity i s important and one where i t i s 
not. The la t t er i s absorption and the fora*r 
i s adsorption, Experiments were ran 
invest igat ing adsorption en g ibhs i t e . A 
variety of sorbing nater ia l s i s tabulated i s 
to exchange capacity and abi l i ty to re-*ve 
s tront ius . The naterUl need in salting 
aa ter ia l s tor* s e l e c t i v e was aUe ina . 
However aluaina has an exchange capacity of 
l e s s than 1 aeg and the rev oval rat* v* • ao< 
at pR 9 , 5 . The only good explanation £o>. 
th i s was alaainoa hydroxide which ha« a 
gibbalte s t toctare . One ase of the alanine 
i s a* a sc cab her in a sorption colaan. 
C l l n o p t i l o l l t e i s the best aaterial to use «t 
the head. Considering distr ibut ion 

<»39> 
Thonas, K.7.. i , t - ffhen, *od 8.f. aaalraj , 
atonic Energy ?stablishser.t, Trosbay, Soebay. 
India. 

Incineration of Low-Level Sadioactive Solid 
Hastes and Gas Cleaning: Sow operational 
Experiences. (3) 

CO*F-65T202 Practices in the Treataent of Low-
ar.d Interae^iate-Level Radioactive Bastes, 
ProceeOinqs of a 5ya?osia«, Vienna, Austria, 
Deoeiber 6-10, 196^, International Atoaic 
Snergy xgeacy, vienr.*, Ipo. ^0l-€ 1*1, }a*J op. 
{CC3BF-6^1202; . (f?<56> 

The Baste Treatsent Sivis ian of '.ae Acosir 
Energy 2stafclisha<snt, Trosbay, tdce*! the 
probles of disposing s*i so l id wastes which 
had accumulated froi various proiuctisn \ad 
research f a c i l i t i e s . A 25-xg/h 
sir.gle-chaaber refractory furnace of 
sor.olithic construction with an ent ire ly 
dry-gas cleaning sys tes was designed, 
insta l led and successful ly operated far 
several aoat v-r. tere the perforaance 4ata if 
given on operations car'ted oat in t h i s plant 
during tLe incineration of a typical 
alpha-contaainated waste cont^vaiaqf highly 
corrosive c h e s i c s l s . ?olose reduction of the 
single-chanber refractory furnace i s ^0 to 1. 
The decontaiination factor of the furnace 
for gross alpha i s ?9B, gross beta*gaaaa i s 
10 3, ?a 226 i s 22«, ?a 22« i s 1H, and Th02 
i s very high. The performance 
character i s t i c s of several f i l t e r fabrics 
•ere evalaated aa-1 the resul ts obtained in 
cooling and cleaning the fl gases revealed 
tha* a completely dcy-ias cleaning sys tes i s 
technical ly and tcanoBiCJtllf f eas ib le , 
Oecontaaination factors of the fabric f i l t e r s 
are: gross alpha 100, and gross beta~ga«aa 
7a. Based an the above experience, a aore 
advanced type of nulti-chanbec incinecatoc 
was set up to attain higher conbasti^n 
ef f ic iency and detai l? cf the eguipaent am) 
i t s perforair.ee are presented. The 
operational health physics aspects 3f the 
plants ace also l i s e n s s e d . Capital cast of 
the plant i s Rs. T.?,JO0 with a depreciation 
cost of Its. 3100/yr. Operational cast i s Bs. 
0. 13/16 of waste. (Aut h) (BDf) 

• OWM REOOCrTIB; ASKE5; CORStJStlOB; tfASfES, 
SOLID; 3EC0BTAflUfATI0B fACTORS; ecOUOIIt'ZS; 
3*»ETt; IICIBERATIOB; ?LAB1S, l»ST« T?E»TBE»T; 
U80RAT0HT STHOIES; CASES 
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CMO> 
Tingey , G . L . , 
Laborator i e s . 

B a t t e i l e - P a c i f i c Northwest 
? i c h l a n d , HA. 

Krypton s o l i d i f i c a t i o n . (31 

5IWL-22»5; Buc lear 3 a s t e Haa*gem»at Q u a r t e r l y 
Progress ° e p o r t , October Through ftecemter 1^76, 
A.". P i a t t (COBp.) , (op. » . 1 - %.6) , £0 
Pp. ( l ^ 7 ? , Apri l ) 

• a r l y e x p e - i m e n t s have shown d i s s o l v i n g 
krypton r,%& i n g l a s s s a m p l e s or t r a p p i n g tfce 
krypton in s p u t t e r - d e p o s i t e d a e t a l s t o b* a 
s e i t a h l e aeans of s t o r i n g r a d i o a c t i v e krypton 
H4S\'.*. t h e s o l u b i l i t y of Kr in S i 0 2 was 
shown t o b« somewhat g r e a t e r than t h a t o f Be, 
*«*, or Ar. P r t r a p o i a t i o n o f t h e s o l u b i l i t y 
at 1 atm p r e s s o r * t o 2000 a t * would s u g g e s t 
p o s s i b l e l o a d i n g s o f 130 cm of Kr (STPJ/cu ca 
of g l a s s . T h i s i s e q u i v a l e n t t o t h e 
c o n c e n t r a t i o n i n a p r e s s u r i z e d c y l i n d e r a t 
1900 p s i . Frypton appeared to bp r e l e a s e d 
s l o w l y fro» f i n e g l a . , s powders a t 200 d*gree 
c , but t h i s r e l e a s e can probably be a v e r t e d 
by s i n t e r i n g t h e powders i n t o balk s t a p l e s 
under krypton p r e s s u r e , ftypton l o a d i n g s in 
s p u t t e r - d e p o s i t e d iron ar.j n i c k e l were 
a c h i e v e d to about ^0 cu c i o f r.z (STP)/cu c» 
•>* j e t a l , g i v i n g a Kr c o n c e n t r a t i o n 
e q u i v a l e n t t o t h a t a c h i e v e d in a p r e s s u r i z e d 
c y l i n d e r at n e a r l y 1200 p s i - R e l e a s e r a t e s 
team bo th i r o n and n i c k e l s a a ^ l e s were 
e r t r e t e l y low—below 6G0 degree C. ( l a t h ) 

Techniques for s o l i d i f i c a t i o n o f r a d i o a c t i v e 
Vryptor* in a f o r i that can be s h a l l o w l y bur ied 
*r<> \iscussed. (DH/rf:) 

T-airT'if: f'tir^; r.r. :'+'--•; ™u>ill.ITi; i ? r , s 
WTCKEL: SOLIDIFICATION; HASTf TRFATSEHT; 
HEOBTLIZATTCS; LAB-ORAT^T STTOISS 

SILICA; 

n . S . Atomic Energy Commission, D i v i s i o n of 
Seac tor Development , Hashing t o n , DC. 

1*53 Operat ing Peport - HD-2 P l a n t , Los AUmos 
I n d u s t r i a l Haste S e c t i o n , A t c a i c Energy 
Commission, LAfo. (3) 

HA!»H-27"i; S a n i t a r y E n g i n e e r i n g , P r o c e e d i n g s of a 
C o n f e r e n c e . B a l t i m o r e , KO. A c r i i H - 1 6 , 19SS, 
(FP- 1? f l -2 lQ) (BASH-2 7 5) , (19?*) 

An e x a m i n a t i o n of t h e w a s t e t r e a t m e n t program 
at Los Alamos L a b o r a t o r i e s i s p r e s e n t e d . The 
paper runs through the t r e a t s e n t d e s i g n and 
p r o c e s s , prob lems , and e c o n o m i c s of the 
s t a t i o n . Data are g i v e n for o p e r a t i n g t o s f . s 
and o p e r a t i n g r e s u l t s , A c h e m i c a l a n a l y s i s 
of the w a s t e s t r e a t e d i s i n c l u d e d . A t t e n t i o n 
i s g i v e n to t h e unique n a t u r e and 
requirements of the o l a n t . (3LD> 

A e o e p l e t e a n a l y s i s of the p r o c e s s a t Los Alamos 
from s e v e r a l a s p e c t s . {0tt/DL0> 

pH 

AQUIFERS; BBHTOBITE; C01TAHI HATIOi; COST BElSriT 
ABALTSIS; EfrLOEHTS; FILTRATIOB; TLOCC0LATIOB; 
sOBTHOtlLtOBTTR; UnTOmTttH; SEOIHEBTS; SLUDOf.r,; 
«»3TK TREATBEHT; »0LUBF, RED0CTXOW; REflBHS 

<s»2> 
fl.S. Atomic l.nergy Commission, D i v i s i o n of Mmte 

flanageaent mud T r a n s p o r t a t i o n , mashirngton, DC. 

Plan for t h e Sanageeent of AEC-Cenerate i 
S a d i o a c t i v e H a s t e n . (3 ) 

HASH-1202C3I r «B pp. ( 1 9 7 3 , J a l y l 

T h i s r e p o r t i s a summary o f t h e AEC's p l a n s 
f o r b u n d l i n g h i g h - l e v e l and o t h e r than 
h i g h - l e v e l r a d i o a c t i v e a t s t e s . IanageBent o f 
h i c t - l e v e l r a d i o a c t i v e was te r e q u i r e s t h a t 
t h e l i q u i d be c o n v e r t e d i n t o a s u i t a b l e 
p h y s i c o - c h e m i c a l f o r e t h a t m i l l be c o n f i n e d 
i s a a a n n e r t o i n s u r e i s o l a t i o n f r o a B a n ' s 
e n v i r o n m e n t w i th a i a i m a l r e l i a n c e on 
p e r p e t u a l maintenance and s u r v e i l l a n c e . 
I n i t i a l s t o r a g e may be in e n g i n e e r e d s y s t e a s 
e q u i p p e d w i t h a d e q u a t e l eak d e t e c t i o n and 
c o n t r o l s y s t e a s . o t h e r t h a n h i g h - l e v e l 
l i q u i d s o r o l i d s a r e d i s p o s e d o f through the 
u s e of n a t u r a l s o i l c o l u m n s . I n v e s t i g a t i o n s 
i n t o t h e u s e of c o a p a c t i o n and i n c i n e r a t i o n 
t e c h n i q u e s for r e d u c t i o n of was te volume are 
p l a n n e d . I n t e r i m and l o n g - t e r m s t o r a g e p l a n s 
a t Ran f o r d . Savannah E i v e r , and t h e R a t i o n a l 
E e a c t o c T e s t i n g S t a t i o n a r e r e v i e w e d . Tht 
management t e c h n i q u e s used f o r t h e h a n d l i n g 
and t r e a t m e n t o f o t h e r than h i g h - l e v e l 
r a d i o a c t i v e w a s t e s v a r i e s a s a f s n e t i a n of 
t h e t y p e o f p r o c e s s i n g , n a t u r e and 
c o n c e n t r a t i o n o f the a c t i v i t y in t h e w a s t e , 
and l o c a l c o n d i t i o n s , i - e . , c l i m a t i c , s o i l 
g e o l o g i c , and h y d r o l o g i c c o n d i t i o n s . 
D i s p o s a l o f r a d i o a c t i v e s o l i d w a s t e s in 
t e a r - s u r f a c e b u r i a l g r o u n d s w i l l c o n t i n u e . 
However, s o l i d s c o n t a i n i n g s i g n i f i c a n t 
Plutonium a c t i v i t y w i l l b e s e g r e g a t e d and 
s t o r e d under r e t r i e v a b l e c o n d i t i o n s . A 
^ l c c s » r » o f terms i s irr}*tdoA *- .-,„ a s s p r . - ; * . 

A r e v i e w of t h e p o l i c i e s , c r i t e r i a and planned 
programs for t h e management o f h l * h * 
i n t e r m e d i a t e , and l o w - l e v e l r a d i o a c t i v e w a s t e s . 
(DB/JT) 

HASTES, RADIOACTIVE; HASTES, RICH-LEVEL; HASTE 
STORAGE; HA5* 5 DISPOSAL; ^OLIDIPICATIOJI; HASTE 
SASAGEnSHT; PL1T0BIOE; BET BI B» ABTUTT; BASTES, 
L0H-LETEL; HASTES, I BTESBEDI ATE- LEf 5L; 'SKOLO.'r; 
RT0FOLOGT; SEVIEHS 

Van de Voorde , » . , <*. Ounont, J . Cla is, A. 
Taeymans, J. 7 a n g e e l , and P. De-}oncjhe, Huclear 
Energy P e s e a r c h E s t a b l i s h m e n t (SCft/TEH) , 
Kol-Donk, Be lg ium. 

Ar. I n t e g r a t e d System for the C o n d i t i o n i n g of 
R a d i o a c t i v e S o l i d H a s t e s and Liquid Haste 
C o n c e n t r a t e s . (3) 

COBP-7ft0310; 5TI/P'JB/413; IAEA-SB-2^7/7; 
n a n a g e t e n t o f R a d i o a c t i v e tfastem frcm the 
• u c l e a r f u e l C y c l e , P r o c e e d i n g s of an IAEA 
Symposium, f i e n n a , A u s t t i a , rtarcb 2 2 - 2 6 , 1176, 
* 0 l . 1 # {pp. 1 S 1 - 1 S 2 ) , 397 pp . ( IABA-SB-207 /7 , 
COHP-760310, 5TI/POB/»3J) . (1976( 
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<»«3> 

<««3> c o i r . 
t < > ( t t l t l l « ( 1 5 0 0 - 1 6 0 0 d e g r e e s C) ami 
t r a n s f o r a t i o n o f t h e r e s e l l i n g t u U m i n t o 
am I n e r t , i a s o l a b l a b a s a l t - l i k e s l a g . 
O f f - f a s c l e a n i n g i s s o c k • s y s t e e i s g r e a t l y 
s i m p l i f i e d by t h e h i g h t e m p e r a t u r e s and 
p r o d e c t i o a o f s l a g i n s t e a d o f a s h e s . K a a j o r 
d e s i g n p r o b l e s vas tlk« o f f s e t s a c s 
tempere t e r e s k i n o a t h e i n c i n e r a t o r . T h i s 
v a s o v e r c o s * by as« o f t a o f i x ( r i a a a e n 
Kaaaec) t e c h n i q u e . I s v h l c h a 
c e n t r a l l y - s o a a t e d t i n t r i s surrounded br 
" • a l l s * of e a s t s , ( k i c k i s c o n t i n u a l l y 
r o o l a c o d MM c o a b o s t i o n p r o c e e d s . The 
n e c e s s a r y i n t e r n a l t e m p e r a t u r e s s e r e 
a c h l a r o d , a k i l o t h e o s t o c s a i l s c o a a i a a d 
b o l o v SO d e g r e e s C. E x p e r i m e n t a l l o a c h r a t e s 
f o e s o l o c t o d e l e s e n t s l a t»e> p r o d s c t ranged 
f r o a 1 . 6 x 1 0 ( 1 - 5 ) g / so , c a / d f o e Ca t o * x 
10 (E-10) g / s q c a / d f o r Cs and l i . B a t e c i a l s 
c o r v h i c h t h i s p r o c e s s i s a p p l i c a b l e i n c l a d e 
s o s t c o a a o a r a d i o a c t i v e v a s t * * . , c o s b s s t i b l e s 
a s s e l l a s s o s e i n c o e b o s t i b l e s s a c k a s g l a s s , 
l i g h t a e t a l s , s l u d g e s , s a t a r a t e d 
l o a - e x c h a a g e r s , and a b s o l u t e , f i l t e r s . 1 
p i l o t p l a a t o p e r a t i o n u s i n g n o n - c o n t m a i n a t e d 
a a t e r l a l s v a s c o a d s c t e d f o r a p p r o x i m a t e l y one 
r e a r ; f a t e r e p l a n s i n c l o d e t e s t i n g v i t h 
P a - c o n t a e i n a t e d v a s t * . (LKR) 

Leech iag Rata 

IKIREBITIOR; laSTCS, LOR-LEfTl; RaSTES, SOMA; 
RkSTES, LtQOtD; RiSTZS, GISECOS; SILTS; SLODCES; 
TILTIlf lOR; LZ1CBIRG; CE81BICS; RMRODS; 
E2BIPBEBT: LaBOMTOET STUDIES; R1STE RaR»«BHERT; 
RkSTE TREkTREBT; fOLUBE EEDOCTIOI 

( a l t e r , P .O. (Chairman) , U . S . a tomic Energy 
C o s a i s s i o n , R a s k i n g t o n , DC. 

Compaction of R a d i o a c t i v e S o l i d R a s t e . (21 

B»SE-11(7; 38 pp ( 1 9 7 0 , June ) 

t s of 1 9 ( 9 , the annea l volume o f s o l i d , 
l o v - l e v e l , r a d i o a c t i v e vmste t k a t v a s 
d i s p o s e d of by s h a l l o v land b u r i a l vas 
e s t i a a t e d a t 1 , 7 0 0 , 0 0 0 ca f t , o f v h l c h 95% 
v a s d i s p o s e d o f a t t h e f e d e r a l s i t e s a t 
Id j t io , R i c h l a n d , Oak R i d g e , Savannah r i v e r 
and Los t l a a o s . in a d d i t i o n a l 4 0 0 , 0 0 0 c a f t 
per year s a s b a r i e d «.. p r i v a t e f a c i l i t i e s . 
In o r d e r t o a s s e s s t h e a e a n s of r educ ing 
s t o r e d r a d i o a c t i v e v o l a a e s and l e n g t h e n i n g 
f a c i l i t y l i f e , i n v e s t i g a t i o n s v e r a conducted 
i n t o t h e a p p l l c a b l l l t r o f s o t t i m j , 
i n c i n e r a t i o n , and c o m p a c t i o n o p e r a t i o n s t o 
t h e c a d v a s t e problem. Ti l l s r e p o r t munuar l i e s 
t h e r e s u l t s of t h e l n v a a t i g a t i o n of t h e 
a p p l i c a b i l i t r o f compact ion to l o v - l e v e l 
r a d i o a c t i v e v a s t * v o l u a e r e d u c t i o n . The 
r e p o r t c o n c l u d e s t h a t (1) 5 0 * o r aore of the 
s o l i d r a d v a s t e g e n e r a t e d at 1EC f a c i l i t i e s 
cou ld be compacted and v o l o e * r e d a c t i o n 
f a c t o r s a c h i e v e d vould range b e t v e e n 2 and 
10, (2) compact ion In O e p s r t a e n t of 
T r a n a p o r t a t i o n approved c o n t a i n e r s vould 
t e s s l t ir. c o s t s a v i n g s , (31 a i r b o r n e 
r a d l o a c ' . l v l t r I s the pr imary h e a l t h k m r l , 
and (a) c o m a e r c i a l l r a v a i l a b l e c o a p a c t i o n 
u n i t s can be m o d i f i e d , c h e a p l y . Compaction 
e q s i p s e n t shou ld be c o n t a i n e d in a chamber 
t h a t has s u i t a b l e o f f - g a s t r e a t m e n t e g u i p a « n t 
and be r e m o t e l y o p e r a b l e . Commercia l ly 
a v a i l a b l e equipment I s d i v i d e d I n t o four 
t y p e s ; b a l e r s , c o s p a c t o r s , b a g g e r s , and 
p a c k e r s . (JT) 

D i r e c t l y a p p l i c a b l e t o s h a l l o v land b u r i a l . 

( 0 8 / JT) 

RtSTES, RaDIOaCTIVE; RRSTES, SOLID; COSMCTiaE; 
» S T E DISPOSRL; B0RIIL; RlSTES, T t a E S O i m C : 
ECOIOBTCS; EQ.OTPREBT; S1SES; DEIS ITT: TOLCSE 
REDICTIOR; RaSTES, LOI-LETEL; TEBOBETICal STODIES 

<M5> 
R a t s o n , L . C . , U .S . a t o a i c Energr C o a a i s s i o a . 

B i a e r a l Exchange i n C a a a d a ' s R a s t e r r e a t a e n t 
p r o g r a a . (2) 

TZ0-74SS; 0 s e o f I n o r g a n i c Exchange S a t e t i a i s 
f o r R a d i o a c t i v e Ras te T r e a t a e n t , D.R. J a a i s o n , 
e t a l ( E d s . ) , P r o c e e d i n g s of a Rorkiag R e s t i n g , 
R a s h i a g t o n , DC. l u g u s t 1 3 - 1 * , 1 9 ( 2 . 0 . S . I t a l i c 
Energy C o a a i s s i o c . D i v i s i o n o f T e c h n i c a l 
I n f o r s a t i o a , R a s h i n g t o n , DC, (pp. 7 5 - 8 2 1 , 238 
pp. (TID-76SSJ. ( 1 9 6 3 , Jaeaary l 

C o n t a a i n a t e d v a s t e s have been d i s p o s e d 
d i r e c t l y t o p i t s a t Chi It R i v e r f o r t a n 
r e a r s . The s o i l i s s u c h t h a t i t p r o v i d e s 
r e t a r d a t i o n of s o v e s a n t of C s , r a r e e a c t h s , 
and t r a n s a r a n i c s by i o n - e x c h a n g e and 
a d s o r p t i o n , b a t n o t f o r Sr 90 . Doe to t h e 
u n c e r t a i n t y o f t h e undergroend t r a v e l o f sr 
90 i t i s n e c e s s a r y t o l i m i t i f not a v o i d 
a d d i t i o n s o f Sr 9 9 . a p l a n t f o r t r e a t i n g the 
v a s t e s n e e d s t o have a b a s i c c a p a c i t y o f 2' 
t o 50 g a l ( R R l / a i n and a d d i t i o n a l c a p a c i t y t o 
t r e a t , v i t h i n < r e a s o n a b l e l e n g t h of t i s e , 1 
t o 2 a i l l i o n g a l l o n s (OK) t h a t mould 
a c c a a u l a t e f roa a r e a c t o r a c c i d e n t . V a s t e 
t r e a t a e n t v i t h t h e c l i n o p t i l o l i t e i s done in 
t h e f o l l o w i n g s t e p s : n i x i n g a l l r e l e v a n t 
v a s t e s t r e s s s ; a d j u s t i n g t b e a t o pH 3; 
c l a r i f y i n g t h e a ; f l o v i n g t h e s u e d v a s t e 
through t v o beds of c l i n o p t i l o l i t e in v a r i e s 
and d i s p o s i n g of t h e e f f l u e n t . The 
c l i n o p t i l o l i t e beds a r e 3 f t deep br 10 s% f t 
v i t h t h e s i n e r a l be inq g r a n u l a r . The i n i t i a l 
head l o s s f o r a bed o p e r a t e d a t 0 . 7 ga l 
(UK.)/ain-s<j f t i s i t o • ' i n . of s a t a r . 
problems v i t h the f i n e s c r e a t e d br c r u s h i n g 
t h e c l i n o p t i l o l i t e , p l u g g i n g of t h e bed as a 
r e s r l t of u s i n g o t t a v a " iver v a t e r , and 
v h e t h e r n e u t r a l i z a t i o n of t h e e f f l u e n t b e f o r * 
d i s p o s a l i s n e c e s s a r y s t i l l need t o be 
s o l v e d . T h i s vork v i l l u l t i a a t e l y i n c l u d e 
o t h e r Canadian s i t e s . (IDfl 

sr 90 

ICI0S; iOSGRPTIOR; CLIHOPT ILOLITI; 
DECO»T»BII»7IOR; IOI EICKJSSE; LaROBaTORr 
STUDIES; HARTS, USTE TSEHRERT; PITS; pK; 
SOILS; WASTE 78EJTRMT; RISTE fOLOSR: laSTES, 
LIQOID; BkSTES, LOB-LETEL; SOLIOIfIC»TI0«; 
B*C»PS0L»TI0»; RUSTE DISPOSIL; DISPOSkl. SITE 

<*a(> 
Zeger, J . , and K. Knotik, Inst i tut far Chesie, 
Vorschungszentrun seibersdorf dec 
Osterreichimchen studiengesellacbaft far 
i tosenergie . 9i*:., Carman federal Republic. 

Studies on the Thersal s t a b i l i t r of Bitumen-Salt 
Blxtures. (3) 

KerntechnU, !9(«| : 1BB-195 . (t977( 

The resu l t s of a study of the theraal 
performance of varloos bitumen/salt mixtures 
ace presented. Rhen VaR03 i s added to the 
bltusen, the salt i s not affected in air but 
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at low t * s p * r « * a r * aoa* d e c r e e s * ift v*i-zb' 
vaa da* t o e v a p o r a t i o n of v o l a t i l * 
c o m p o n e n t s . Za a l troger . no v i s i b l e a f f * c t 
vaa n o t * 4 . f o o b s e r v a b l e e f f e c t oe t h * 
t i * * s * n i » t h e a l x t a r * v«* c s a s ^ d by 
*2BP0a."»B2O s o t 111 KR2POa*B*2B*07.1lH2l 
c a v s * d e t e c t a b l e c h a n g e s in the t i t v a * = . / s « l * 
a t i ' - t r * • ttfc t h e e x c e p t i o n o f bl«<is»n ft * 1 . 
TB t h i s h i tvaer . th* t t t U l l * T was r t i a c f i ir. 
« t*ap*»rat«r* rang* of 1*.C »o 20*j d e g r e * T. 
•o r * a c t i o n b e t e e e n 
re WB*ia}*B«»Soa*r2 i !pc* . jpjn end t h * t l t a t e a s 
o c c a t r e d l a e i t h e r a i r or n i t r o g e n , t f c i l * no 
a e a s a r a b l e e f f e c t of 
r«S*>»»PbC|2»ltH2PO«»»*22«17. 1WJ0 OB t h e 
b l t i a e r . v a s noted th* s t a b i l i t y »a* a a r k e d l y 
poor*r than t h a t of p a r * b l t a s e n p a t l c a l a r l 1 ? 
for b l t a a e n R aO. sadden e o a b a s t i o c i was 
o b s e r v e d when t h e a i r t a r e was hea ted a t 3 T i ) 
t o I 7 * d e g r e * s c . A s o l ten s a l t f r a c t i o n 
r o a l * s c * s « s d ( o c a * * s a l t b lock a f t » t 
c o o l i n g v k l r h I s no Longer e n v e l o p e d i n 
b l t a a e n . 1 s l a l l l a r COB b e s t Ion r e a c t l o -
•K.ciirs at IBO d e g r e e c for 
B*SQ2*BaB03/blt«aen l i i t t u , bara ic - j t h * 
b l t a s e n and f o r a l n g • « s*d s a l t b l o c k . 
BaB02*RaB03*Kl!2POa*ls2Ea07. Off20 r e a a i n s in 
t h e b l t a a e n a f t e r heat t r e a t e e i t i p t o *0*5 
d e g r e e C f*(f l03) ) . i H 2 and 
?e ( i 0 3 p . ' * f ! 2 0 » i a a O 2 had a s e x t r e m e l y v t o l * a * 
r e a c t i o n c o m p l e t e l y barn lag th* b l t a s e n . I 
f a l l s t a d y M I I don* or. t h * icon n i t r a t e * ar.d 
c h r o a l a s a i t i r a t e s . The r e s u l t s shoved s a l t s 
which r e l e e s * oxygen a t r e l a t i v e l y l o « 
t e a p e r a t a r e s have the g r e a t e s t e f f e c t on t h * 
thermal s t a b i l i t y with t h e i a p o r t a a * f a c t o r s 
b e i n g Mad a fid r a t * of oxygen r* l*am*. 
However, t k » r u l 7 i n s t a b l e hydrous s a l t s had 
h a r d l y *ay e f f e c t on t h * et irrouading b i t d a e n . 
• i t r l t * and n i t r a t e s r e l e a s e s t r o n g l y 
o x i d i z i n g g a s e s which a t t a c k t h e H t d i ^ i i . 
H*nc*, lov c o s e d i a a l * v * l l i q u i d w a s t e s 
g # n * r a t * 4 in t a * c o u r t * of o p e r a t i o n of 
n a c l * a r power p l a n t s a r * s u i t a b l e for 
eabedment Irt b l t o a * n aft .ar c o n c e n t r a t i o n «n^ 
d r y i f t i . Th* l iqoL'l w a s t e s f r o s Rucl*»r fn«"l 
c # p c i c * » s i f t q p l a n t s w i l l fcaY« t o fc* s p e c i a l l y 
dr i*4 aad *«bado*d i*+ t o r.Ltrat* and h#»<t»y 
a * t « l i o n a . (»D*| 

ACIDS; 0ITOHBSS; CRIORtUR; DITIS^; 
(IMOBILlZaTIOV; IRCR C0RPOUVDS; TITDE5; SALTS; 
• ITR.-We* rOBPtMinS; SO DIOR CCHPOtJBDS; -A5TES, 
MDI0»CTI»r; BASTES, LlOtllO; VASTES, LOR-LEffL; 
• ASTES, T"TEPREOrATE-L«TEL; UB0PAT0PT 5T1DrE'» 

<a»7> 
Za?*r, «! . , K. Knofife, and R. Jak ' i scb , I n s t i t u t 
fur C h i a i f , O s t * r r « l c h i s c h * S t u d i * n a * s * l l s c h « f t 
fur A t o p * n * r a l « CabH, S« ib*rsdor f« A u s t r i a ; 

w r t U i - j t * » * * L » t a b l » « r > * AS i i s r r x i . 

S « d i a * a t a t l o i ; ?*chnt<ja* of l a s t * I l t a t l a l n t i o : 
asd ? f c « r a o 7 r * v l s * t r l c C b a r a c t a r i a t i c a o f th* 
f i a a l P r o d a c t s . <?| 

COiP-760 310; S T I / P 5 B / « 3 3 ; r A E A - S B - i T / ^ i ; 
"Ji^49*a*ct o f l a d l o a c t l * * s a s t a s f r o a t h * 
* a c l * * r Paul C y c l * , Proc:«*dta<}s of ae IAEA 
5 y a p o * i « s , Ti*r.sa« A a s t r i a * *«rcb 2 2 * 2 6 , )***".. 
Tol - 2 , (p. 1 1 3 - 1 2 2 1 . »2» pp. ( |AEA-S8-20" , /^*, # 

T31P-"'«0310. S t : / P 7 5 / h 3 3 l - (197*> 

T h i s pap*r r a p o c t s on a a** b l t i s i a i x a t i o a 
p r o c e s s f o r l o w aad lr. t * r a * d i a t * - l * v * l 
M i t t i t h a t has b*ea t * a t * 4 i n a c t i v e l y at t h * 
O s t a - r r a i c b l s c h * S t a d i « a a « s « l l s c h a f t f a r 
Atos*a*ra/ia- CsbR s i a c * 1973. i t s a a i c 
f * a t a r a s a r « ; 1) d * v a t * r i a ^ of t h * v a s t * 
s o l « t l o c t-j d i s t t l l a t i o a , l * « * i i ? o s l y dry 
s a l t * , 2) a m t a t * of t h * s a l t s > i t h l i a a t d 
b i t « a * n v i a s * < i s * t . t a t l c a , aad 3) no a s * 3f 
• • c h a u t e a I i l n r t , a a k i a i d a c o a t a a l n a t ion 
s t a p l e r . Tb* f i n a l p r o d a c t i * ^O-^O v t t 
s a l t s , aad has a lo-ach r a t * of 3 x 10 (E-a i 
q /*^ c a p*c day * f t * c 120 d a y s , i s i&<| '.I « t * 
B a d a s t h * s a l t acd i i s t l l l # d v a t * r a s 
l * * c b a t t . T b * r a o 9 c a v i s « t r i c a n a l y s e s of 
s i s a l < t * d pr&dacts • • £ • ««d* i n a 
R * t t l * r - t h * r a o a n a l y z * r at t * a p « r a t a r * s «p t o 
'.0C d*?r*4s 1. and oi*d«r both n o r s a l 
a*aospb*r* and n l t r o i * n . l * s a l t s shoved t b t t 
t h * t h * r a o s t s b i l i t y o f bi tas*ft 1* i s p a r * d by 
a i t r a t * ar.d r . f t r l t e , ttspaclally i a t h * 
p r * s * n c * o f f*{*ITl a s c a t a l y s t ; t h e r e i s a 
sadden weight l o s s between 379 and <*1Z 
c*<jr**s C , r e f l e c t i n g the o x i d a t i v e 
d e c o s p o s i t i in of b i t a a * n . 9 o r s « l l y , t h i s 
s h o u l d pos*> no s * r t o a s pcobLes , * * t h * 
M i L t u t t * s p * r a t 4 c * * n c o u n t * r * d Ittluf 
proc rssir.7 i s 290 d*<jr*#s C. ; however , ir. t h»? 
i n t e r e s t o f l o n ^ - t e r a s t o r a g e , the s a l t s aay 
t * d e n i t r i f i e d with f o r a a l d e h y d e or o ther 
r e d u c i n g a g e n t s , or F* ( i r i ) i n h i b i t e d by 
h y d r o l y s i s . A a* th )d has a l s o been d e v e l o p e d 
for v e x s a r i n ? t h e dose r a t e of an unhnovn 
r a d i o a c t i v e s a l t a i x t u r e a t any p o i n t in t h e 
a l i t o r * , Th* procedure i a t o aake two 
a * * s a r * a * c t s v i t a a l a s s d o s i a * t * r s , f i r s t 
wi th a b e t a - a b s o r b i n q l a y e r of rubber t o 
d e t e c a i a e t h e g « a a « - d o s « , then w i t h o a t th* 
ab&orbec f o r the c o a b l n e d d o s * . {LKR) 

Leach ing f a t * 

BrTaRIiriATTOI; PITRATES; SfTPlTES; I I 0 » ; 
0O1IHETE85; DOSE PATE; SALTS; •ITBO'iEP 
CORP00R0S; BXSTE T P E A T B E B T ; BASTES, L0W-LETEL; 
BASTES, IBTERREDIATE-T- • w - , LI0OXD; 
BIT0REBS; LABOBATOP' fS 
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*:a«»ic*; r * s t x t j - • L O W - L * » * I ^ o l - . I i i t * ! "*s t* 
? t 3 l * : t 3 i i l^» • T'Ufclfr w»*»i i-.^ 
3 t i i o*c^v»* » » t * s o r i s l r L » * -

•rr^tifrtr"- >f ^issclF*; 
J4toti-222 if. ^r5ar.J. «<**?r .**: "-z- \* ***.* i?h- s i c« l *r.d 
1 « t * r t 4 l * l 
?o > * t c i tnro«<jb S o i l s " • fr f'. j*»-o-- of tb* 
a « t « r f o » I o t * c » » i i « t * - L * ' T ^ l l i - p u * i i ^ t * "r^r.-rr. *: I 
* » t # c } ; i l i t T in 4 S k * l l a » n^i i i f - r* • 
3 « s t * Sir 1*1 S r o g i i « t r.h* s « w o s « a F;v*r 3 **- .r« < 
* : i t f , » c i i e - 4 * i 
Tk«r«c t"r i74T I O B : T ia* 3 c t - 3 t i f i c M s i s f o r ? s » s i c - t l *r.i 
B « s t * s . 2 . Ta# :*t#rBir .At i^r. cf Catior. f.xcki:. ;* I 
» 4 « i f * : « t t a * • 3 t i i * A i ^ » ! * l i r . j >* * ! <ij I K ' I T * «r.I 
: i « h ^ i c « r r * s « 3 i s * r . h ' i t :a:.r: >f l t ; i : d » < i ; i i ^ » i i f 4 i t 

• i . L * t i o o f i Itor.^ 9« l iOtac iL- i* Tor,r.»-r.* *-*i ?hy-* ." i ; , 
• * » * l » * t i o o •>; I » o r o p - » i •>gcH*iw\.Jtr. \ ! i : n l , fc^t-r 
• S»< la« t io f l of I*)»op*- l ; ^ * t i o r . - L ^ r i ? i r ; • 1, »*t*r 
• £ f f « l a a t i o f i fit I*o»op* !TiV*t i3f - - l*r . ' i =*r i* ' . , Mirer 

t F » » l j * t ior. o f J s o t o p * i i ^ r * t i o r . - l * a 1 5 - i r : * ; , -* t*c 
1arT*7 of J I ' * I , i>«Los ?4C* ' i r * « t »c*-i«T»* (r 

#Thori' is l + i'**. i*\\ ir. *«^T. 
• L«4C!lir.J -Of *l . - . M C t U * fl*t-Ci*i:: ** * T.f 5%l* L4** 

• Ck«»tC4l ^ t 4 b t l : z 4 t i v . of n .* " n m n * * i : i n r - \* *it< 
T * c h - i c « l *B-1 • • U S L J J I C * ! H4I4C"! f . T ' i r s if?**c»ir.; 

^cntBOCi l o o i r . * - f?c->M»in :r. lofpt- .or. o:. 
of liar, ft* w i t - ; t i H » l i n e A -1 sor *-̂ »«! >- tt<-f*r«".c# 

9->«CttOtt» Of T*«iaB n T A'.i ?Ot4SSi'|B *i ir " o i l s *;.-• 
9 « t « t Bir.«t ion of C4*ior. TtcAwj* **?»<•-it? or. 7 » r . n ^ 

of ^«>«*L-«*T. » * ; i o j | C t t » * ' .o; i ,5 "*4Bfes *r.<* v i ; 
V « s t * «» ->h4llow D*fth «*low '^ccon'l* •' .x jr. if ic4nc*> >f 

iClOf t ItCBtiOfi C4B* I* foC ^-BO-'in? ">fc«!t ft"), 
L«*«l liqniA H a l t * Tc#ark •*: f r h « B i c « l 1->ck4r.i»BS of 
O p t l s j t i i C i o a B » a t i f i l t f«« inn r ^ B a i s f-jc t*«o»i.r, j 
of fteav* s * t i l * tr. F ^ n f i * h # r n ^ r t ^ r i M ' * 1 * 4R-! s-*!i»»n»s 

• M 4 i o r h « a t C A l Hft«l«*#« of "»«B* B I E I * 
i B ? « * t i**; i - • * 4 l l o l a ; i c « ' . *0B**r.t -̂ J 

? B « c t i v * (Tr io ia i •?*II T * i U * 7 * ^ 4 T t * I l T.\*», n*jb+\i, 
TBBCtfc*4 3 c « n i a « d i l l T f i l u i * O a n m i o o S i t * , ;IP61&or., 

Qr«ni*a " i l l T i l l i B i i « * • «n<3 011 F t f i - S i t * « , f - t f l* , 
• • d F h 7 » i c « l , Ch#Bie« l , «n<j *i**>c«l c h * r 4 C f * r i « t i c « of 

• » l o l o ^ i r * I i«p»ct -» of Lo- t»»* l J t « - i f » 4 r t t f i t y i n »a# 
OiBpOBBl HtpOCt OB 1«*>P4<|« Pi* Ll^Ol 1! ^4*t» " j h < > 

* 3 i B « U t # 4 '*.*op4<|*> *4»irv f low S t i i d i * ' v i r h ",oi t-F i l U l 
• i^ilot Tr.r ;r.wr4t ion Tl4flf for S o l i i , 

f i * H "urntr-1 o f L o » - i # f - ; P*-! :->*rf i » » o- .r4it B4t*l 

C*ifon. # l o s A I B B O S Ca*st»» S«K H*«iC3* J ; 5 2 I ? 
C « ~ * c i t i e s « t t h « s***r; >«;p4:rt»*nt of ~=.*c?y "3312?; 
C*rboc r i o r i 4 « * s C « I c i « * C4rt ia=»e* # 3?» inns ? e l « t i » * t o OO'i'f*5 

Carton 1» - C o c t * a i p « t * d C t r t o a D i o x i ! * * s T*1CLTIS ; 3 5 ; K C 

CazBoa*t**Cpt i .ots a * l e t i T e t o Tk* r i n t i s : * s i D i s p o s a l 3 3 / 3 5 ? 
C«Mon £xch«3?« C»p*ci*y o i f « c i o i s C l i y ~ic*r*. ls*L«*«-l 3 3 ) a t o 
C a t i o o s by s t a l e F o r a a t i a : s* 30 350" 
C-Beat* * ;3 )*3-
C - B * t t * »:iCOrpOC4tL0C 3 3 ) * t ^ 
> B * n t » * : i s p o s « I of X « * r i c t a » 3 3 3 - * " 
•:*B*5t* o=. t t * r t c o r p o c a t i o a o f Spent l o o Exchange 3033*C 
C«2t«r* Tc«»t»er. t o f lo»-L*»*>l as-! "*i i*a-L<?**I L i q a i 4 ; i jaOt 
C e n t e x r £*r lsc*&«* B S i t a B i a i z a t i o ^ 00336a 
C * n t * r r s P * 4 i o * c t . i » * S i s t * a u c i * I S i t e " 3Ta&Bics a t i 3 3 3 1 2 s 

C e a t c a l F l o r i d a I c o ^ n i C*t«rs» 303-367 
r*ntr«» ? * l i - i * t » . - •"•-> T t e » t » * a t of ? a i i o a c t i x e 3032*€ 
C e n t r e s i " E t a d * s v ^ c l e a ^ r e s l e F 3 6 t e o a » - * « i - 3 3 s e s *n4 0 0 3 2 c " 
t e r i a a , and ! 3 C o ? i u a « S t u d i e s on A c x i L l i u . 1- t n i t i a l 3333C9 
C e r i a a , f a r o p i a s t i c a n i i a , ? I « t O D i i B , i s d l a e r i c i « a * 0 3 3 3 G 8 

C * s i * s and P o t a s s i s a t on tt^r teactioas of T e s i o a 13? and 30322 2 
t e s i n a t f S e d i a o n t s <*«c v a t e r - C o o l e d » j = * * a c P e a c t o r s * 0331' . i 
r e s i a a lj S o i l s * 3332*2 
C e s i a a Eicnan^e by T e r a i - r a l i t e * 3 3 3 2 T » 
C*s i«a T r a t s p o c t i n a S o i l " 3 0 0 1 ? * 
C e s i a s 13" and ? o t a ^ s i i a *2 ia S o i l * aad CTay s i n e c a l s * 333222 
C*si«a 13" ly SBTannak U n r ?X«nc S O L I S " 0302«« 
Ces iaa I F - 3332*0 
C e s i v a * i e r i a « , C e c i a a , acd E i r o p L i a * St«tJi.->5 on 303309 
C * s i i a , 2 * c i a a , C e r i t a , ^ a r c p i ^ a , 7 c < i i o a , ? l a t o n i d a , 30000? 
Ckains i n . r o o n d w a t e . " 3 0 3 2 3 * 
Ck^Ik 2i»--r P r o j e c t of i t o s i c »aec9F ^f Canada L i a i t e i * 3 0-il*<: 
Caaabec for ? a i i o a c t : i * e P r o d u c t s oc H a s t e s * 30003:-
Charac ter of a Low-L*x*L S a d i o a c t i x * * a s t « p u c i a l S i t * * 3 3 0 i ^ t 
Character of r * i : f a c e o a s 2oc^ s i a a " S t a t i c " T e r s v s " 303255 
C k a x a c t e r i z a t i o c and S w a l a a t i o n of S a l i o a s c l i d e 33314:-
C h a r a c t e r i z a t i o n aa-t I s o t o p i c D i s t r i b i t i o n * Kaeti .ci«B 3-331*2 
^ i a c a c t e r i z a t i o n of S e l e c t e d L o » - t - » - J I P a d ; o a c t i * e 33 33?5 
* t * r a c t e r i z a t i o c of "reach B a t e c i t t i e 3 a x e / F l a t s low- 3 0 0 i S c 

r h a c a c t e r i z a t i o s . o f Tr«*••*• S o i l s f o e O i s p s s a l of 3 0 0 0 ^ -
c - a c a c t e r i z a t i o t of O n s a t u r a t e i Zoce Transport" 333225 
c h a r a c t e r i z a t i o n of C t s a t o t a t e i Zooe f r » r . s p o r t " 3 3322f 
C h a r a c t e r i z a t i o n of 103 Area 3 o r i a l ; roan i» 0O3l»2 
: k « r a c t * r i z a t i o n : The S c i e n t i f i c 3 a s i i f o r ? a y s i c a l ^z.i 3331*5 
r h * a t ^ r a ^ s Opt a c e of T e - h n e t M B 11 f r o a Fi»-» rianford G3315T 
CfteBECal and S a d i o c h e a i c a i C b a c a c t e r of a Low-Lexel 333**3 > 
C h e s i c a i C o n t a a i n a n t s i t C c o « n d » a t e r S f s t e a s " 1 3 3 3 1 ? , 
CheBica l r c n t r o I n on T H s t r i b n t i o n i f ? a d i « a - 2 2 f and 3 3 3 2 5 * 
C h e a i c a l "Ji^est ion o f I^jit-Lefei Haciear S o l i d B a s t e 3033*7 
C h « a i c a l Fora of " * r c i r y on i t s Hi socpt io f i and A b i l i t y 3331^5 
CbeBical ' e c h a r - i s a s of C o b a l t '.3 T r a a s p o c t m Troand 00321C 
" n e a i c a l ; « a l i t y i f F f f l - i e a t s a n i t n e i r rr . f l oence on 33322^ 
C h e a i c a l 5 p * c i a t t o n v' ? i ' 4 t o m a a in t h e F a d i o a c t i v e 3002^* 
r h e » i c a l S t a b i l i z a t i o n of t h e I c a a i 1 ^ T a i l i n i s a t 7*,ba 0100*1 
C^Bica*. C e s t i R j * f L o v - L e r e l S o l i d i f i e d Bas te 333165 
CheBLcal T c e a t a e n t o f L o v - L e i e l B a d i o a c t i t e L i ^ a i d 3334T3 
C a e a i c a l tfaste Transport i n the Snake 3 i » « r P l a i n 333235 
"r.»»ica; >aster. in t h e Snake "liver PI l i e * ; < i i f e t at t k e 3330** 3 
'"i-.^Bi^al, and ffmeral ' : ^ a ^ 4 C t e r i s t l C s o f C i l i a b i a S i » e f 3033 10 
: h e * i s t c 7 a t C o n a e c e t a l l y O p c c a t e i * .o*- t . e fe l 0010*1 
r * e * i s t / K C o B B e r c i a l l y Op «r a t e l L • » • - ! • » * ; 333352 
CheBis tr7 at Coaaerc l a l l y Operated H » - * - e » e l C33C53 
C B « B I . t ry a t C o a a e r c i a l l y Operated Lo»-*^»e i 33035a 
Tf-.t^a-jo, r i l i B O i * - Fir.al S e p o r t e P r o j r a a Pad t o l o < j i c a i 0 0 0 1 5 1 

Chs-jajo, r i l i B O i s * 0000*0 
T i t y *Trar.i4b R i l l T a i l i r . i s 3 i t e * 3 0 3 1 » a 

c i t y , Ar izona- 3330^3 
' l a d B a s t e "ana^enent" •* B r i e f A s s e s s a e n t of Soae 3333*0 
c l a y K i f . e r - l ^ r l l a « t r a t * t <*itk Oat* or. t h e S T s t e a Ca-B«- 300257 
"lay Ffir.erals« t l s o t o p i c C i c t a o - j - 330172 
Clay m i n e r a l s " of S t a b l e Ce«taa and p o t a s c i a B OP the 333222 
Clay * U r * r a : s * l e t e l f i a l i o a c t i v e L i - r i ; i B a s t e s . ? Th- 300*10 
C l e a n i n i : Soae O p e r a t i o n a l E x p e r i e n c e s * f I n c i n e r a t i o n 3 J 3 B 3 9 
c l i a a t e in R*:a t ion t o rbe O i s p o s a l of * * « l i o « c t i v e 000302 
Ccbel t 54 and Ctaer B a d i o n u c l i d e a ; «- O p t i a i x a t i o n * 330B2* 
Cobalt tO Transport in -;roi*ni B a t e e f c o a I n t e c a a d i a t e - 3 0 0 2 T « 
CobalT (0, Coba l t 54 aad Other l a d i o n o c l i d a B ; a. 0 0 3 « 2 * 
C o l l e c t e d at a Oeepeatec O i x o n s a l S i t a e and Abnndai.ee 300191 
C o l l e c t e d froB the H a c l o r i - n x i r o a a , 1 9 ? l - 1 9 7 S e 300070 
Colorado Piver Basir. S o t t o a Sedtaef l tB , AJ<j«st I960* 0 0 3 1 5 8 
C o l o r a l o * iphase 2 - T i t l e 1 E n g i n e e r i n ? A s a e s a a e n t of 30007* 
Colorado" f f t a o e J - T i t l e 1 E n g i n e e r m 7 j « * * « « a e n ' of 00037« 
Colorado*2 - T i t l e 1 EiKi ine- f tng AaseBsaent of I n a c t i v e 0 0 0 0 7 * 
C o l o a t i a f i v e r Sediaent . f* Aaoni R a d i o n o c l i d e Content ^00010 
C o U a b i a It t fer" 3002*1 
Coloan E f p e c l a * n t « M a d i o a c t i v e B a s t e 33020 5 
CoUan* 0 0 0 1 2 2 
C o a b a s t t b l - and - o v - L e v e l B a a t e a * 300374 
C o a b J B t i M e w * r t » i * fOpea 0 0 3 J A 1 
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• Toi-»^ ?•*•*. *ct i J - of _-**!?• T--* Coat * s t l : !•=, T r a i s i r i ; ; : i » s w At ^oi^J f a c i l i t y * 
?ro£a«rt ; I « i « * - s *z.t ? l i t3Si- :s 7 s i~ i *>Ir*r. s*lt Cssb i-5-*c-." ?c;;c-i-:=. of Bast* ;^^t*»iC *t»-i ty » L S S I O ; 

5: t a* »*i*c*I/S«at% ?ro?ra* Foe tr.* $-:?xli*.LCc :f C^saerc ia l lo*-!***-*. = i i i o j c t : w 8*a.t* ? i r i » I *r*»-<S* 
c»r.c*=tr»tio-. ^ * T » 1 S ir. soli-* F» !*.3»cr **<• Bast* fro* Coaa*?rciaI ?3»ec = «a.cto;s* t s t i i y ;>? Tcassarasiaa 
Cj=c*nkr*t ioas in SoliS Pa i ioac t tT* Bast* iz zz s*-r*»e Coaa*:cia.I ?3**r 2eact : : s " i * « s i r t i * - . * . ' af Trans i t* r.i«« 

"jaaary if Shallow Lar. * 3- i t ia ; of P^-ii-iscr i»* s a s t t r a* Coaa*cc.aI Si t** a******1- 59*; a i i T^T*, wit?. ? r ; j * c t t a : s 
of i s o t o p * Si.<;r*tiif;-^»^i S--.ri*l, • ate-i Tt^ais t ry at C o a r ^ t c i a l l y '?«»-rat*"i lo--L*a»-i *»*•*. t M e t i a * i n ; « 
if Tsotoae Siijxit ion-la::^ SnriaL, »*r*. ra-i» i " r y at Caax^rc ia I I? "=*-r*t*f L-3*-1^T.*I "•*! i>act i*-i sas t* 
of Ti - tope ".i?t**-i^r.-*.a.r.f Sic i t I , »&t*r C t -a i s ' cy a.*. Co-B*cciallT Cp.«a,t*.i *..c»-l**s- l a i i oac t i . ?* 8ss*» 

jf rsotop* * i ? r a t ; c n - -an ! Sur ia l , »»t»r rfc^aistzj i t Coaa*rcraLly r.-.-er*t* i -c»-!.•»*-»I 5ait3*ctiT.> Bsst» 
i T . s . *t i r i c "r.^r-i* conaiss io : : Ts tec ia ?a-i ;„oa,cti "s s*s t* » x n a l ? r>$ra» -

a rc<;r i»" •?*** fact ' -ar T^gLa'ory r o a a ^ s i o - . LOW-L^T*! ? i i i v d c t i * e i i s t r *.£-»5«-a?-.t 
•1»*r»i*» of th.* SscL^ar = * d i l a to ry c o a a i s s i o - l o * - l * r e l » i s t « .•*=.! yea*-t 3 r j j r * 3 ' 

Bast* sa t ec a t ? i s o , tii* "acisfc a t ia i*: *t*>rjj Coaaiss io" "^s^arca. iSt*Misha*st*l»*-L*T*I. Saiio-act;,*-
5<;ti*I i r c j r . i fc r th* **r i «r. *a t io=al J **?!** r : : f n * c s a a i i s i a - . * "oT^r=.ir.; ti«* -Jitiay a- * ? « J i s a c t i * e ««st* 

• "a^ioact i** Bast*, **;» ic i^cr^y T&asissicii, *p.=.*-iii *-"2* 
l->5 J l a a o s I r . i u s t r i a l Bast*? Sect ion, * t M i c ~:.*r;7 C-j;«iSiior., " ,*?"• *%*• Os+catiay ?-;-• t - s?-2 ? -a - r , 

•5*» D*»*Io33**nts ir. th* '*.$. jtt-jaic t=.*c ~ C i s s i S i i c s ' s ;-:--••-£ r-is?>-al ?ro.-ra»* 
?ow«̂ L- ?lir>.t S i t»s i= t«7=* t? ;p i l* i : i3 r Cos* Co is i ta*n* I*ie ro 5*ii^d-:t*.T* Sel^-s^s f r - s i>izL**z 

B«5t'-s-3earin'is - » i a r e ••. £atc^x3itt»-? -it c:.* Coasts t** a= 5~.Y-r::s«=!t ^ .^ ra t ia-»s# *3-is^ -3f 
»=*ao»»l z ; ?I tit art i i» *co» - rir. .̂ := ; s i * ^ r ** c As3ir. i t? Bat t r T: **•»*-1 ?*ci I i t i - * s -

• a s t * "ol i i i f i e i t y 7*cio»»s Processes* * Taapar iti»<: 5ti-iy of *.h«» 5»r-:iTi3r i s satL ?a- i i : se t i*f 
*ie-?l?i a*\l t * l * i * » t « ^ ?*rlitt£ ir. • i~cansir .«;^tn.\T-.w. >t Toipa ia t i*^ s**^-c Tr^-ss iss i -a i i^ z *o ? ? i r s of Vl2*c«.t 

^E|in**ri::g La^ccatory Sa4i>«cti»e Hj-t*r * .ct^+s^t.'. C-srl^x — 5^r.i4l !*?rC;t, t*"??" f 3 r *s» r fasa t a t i c t a l 
•i^ir.K^cic-i Labocitot^ ?a i io4Ct i** s-ict-^ Ti : .*^**^- Toaplex 5.r.:.aal ?«?o r t , T a , > " f:.: - s* Ii%r.3 5*ttcr i «l 

of S««IL U t t a U 3=. tk» »af io*c t i»* - a s t ^ sir.*7*««r.- Ca^al^it Zdai* >atior.al ; - . ; i r .**ci i^ w t t s r a t s r y £ i t » ) * 
of S**ll n*a«al5 3a tk* 3 a-l icact iT« sast<* r»'.*T*»*t* -coasle^ l-iahv sa t i s r -a i *i^ir-«?*ri^| L«bir*r,-icy £i*»|« 

?35 ic«er in j Laboratocy ?*dto-*ctt»» Bast-? **r-a ,;t»*r.t Toapt#x» *Scol^;7 j - . i i i e s a t t i * 1-tsfc.j Sa t iaca l 
*a^ia*er ia^ Labccat-^:, ~a-fioacti»* »*st^ •<r<;ta-»i* C n ^ I t i * :r. *&^ * ; r i : r t * a t Te*r r i * r l a i o 3?t io^«i 
?a-jia«*r ing L»tc-^» icy £a<?ioActi»*: s a s t - • jr.«;«r3^:.t Coij-I^x* zoz»z t c l i^ .I l f4*a*is i t r'v? : i i r . j Xatiar.al 

i f "a* II ^aa^i l- : .,-. r!n: ' a - i c s c t IT*- d-r*- T;r. i7e:-*?r.r CD3=1^ x, t-i-s;i 5 i t • --* : ' - ; ; . r>»**ri-.7 - ' . - ^ r a t i r y c^t- { 
Coat lair-attor; -.^»c tt*- "^uoe - ' . iT* •ar>*,» *ir.a;**ect Coapl*-x, I-iats s - i t i ^ r i l *» ; ; re«-cis 7 Ls>Jr*t->ry Sit-r* 

3f ' a i i c c i c l i i e s at tt#> Faiioacti»-> Bast* Tt f .4^**: / C i i p l * x # T'r'ric,-1'*"*» »r.-.*r i I^3Ir f <.-:*• " i i ra ' - .a : . 
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• ?ro?*ct **»s of ?a-5;^acf i*» »4'.»*:» â  i " i r . ' a i&*r - , ?co;c*?:;r. :•••;-->?' v>. '., i s r , 1 - r j .--• I ' . I - * 
• P rop# r t t / c of Pa-iioact i t * 9«st*>^ tr.'iBari*. "v . f* ;n*cs : ?r'. j r - T . »«f.ort 10. 4, r»:»-:*»;>••'»: *r i i*"" 

tTrar.Sfoct of 3i3!iot»**. *" h* a > <•: a 1 To".'a#i r.ar T r. ii, ".£ >'j'i»a*^r ''.*..t' ka;• 
• 3ir.tr ;h-.J tio-. 0; :>r.faa ir.a-.tr. 1 r. ?o» OJS •<*1 •.* t io»* 

Tstftj ^-oIt#n ' a i r <" estimation* IV o Via* ?•*"*.-ir * ior. -i! »•'.*> ro:.* «*ir-a* ««*. :y f ;-.r, icr. ?r viK*t El* a. ••:.•, -. \r.A ?l i» or . oa 
Silafi*** t o »h* ?ii«Mor. aM Disposal of "art or, 1 •* - '"o-.'as n - a f d 'arr-or. ^-.oii'»- a-* r a l - * n r:*rr i r , r«» 

• Op»T f i # H 5-irr.in'; of low-l*-**! ' r . i M C . i v * ror,ta*ir.a'-*"J "o»v »^i i-1*- ^ \ , 7* ,» 
• >coaaif l i o m r i 1 ' ?»f i r f . "o i*a# i f a* ' f f i^' i 1;» i** * a* T . f ir ! • 

• 3*^p*#Il nispor.al of Tra f —it* n ; : 'or.r^a.r.a**'-! T.i i»*J- " I ' - f »* ta* i^Tai i V r f : ; ; c * 
»*»»fcr*n*7s for rr**a'irt^ low-:.**•/• 1 ?a 1 .iJirt i»i* Co-,r a s i r.ar*1 J L i ' ( i i i "i -.»»•?» al ja* ; or. of l i t raf ; 1 • raf lor. 

• 7<I1T»*> P^-ljr:* jor- of Pl»*. ' . ;•;!• "or;* as ir.a**1 •! ' o i l * 
" i t# Ca«r«ict»r i z t t i o n **4 faaliari. jr . of iaoior.-j»:i 1 :<> -:on» a*i r. a'*'' '••>'..'. Ba^*- fiiri*'. "*»roi-,1o» • r r . i t n l 

•Coti'rol!A*l-aif tnr tn^rat ior. of Traf-sura a : r - ->*VTa»ir.a#»*: '.t\ .*, y *-.:*>* 
!>ocfcs of T»»r* -ow •**c^.*niaaa of P al ;o^c? i»<-- *ir.t 4* ir.a* io- 1 r. r^r.'-o'.. Uf«* i :•:<-; a<M rl«* p-j-ric; ar 
»ooth«att-rr . Maho* #PI»f osi «• anl t f r ^ i u i Cor.f a»ir.a*ior. r. *-*: a Trao- ir t-. k '. ",r >r * j*> <r *• » t". 
To»pl»f, I'I a ho **f lonal rn*jln«»r It 7 •?i'!ir»*c*i»'> "or.t a»ir .a f lor. r.wi: 'h* -a i i •> <rt i ' t <*<-.*•• **r. a^^a^r. f 
• • ' * • ! • » t ior of f h* Iro'i-^-Bafpr Tinfapir.a'i.or. ?.*tAt'. fraa 'TnVrjrotinl i j - , « a r ^ipIdRions 

thna;yr>is ol B<t»-r ":ori»aair.a»ior, : n r ; ^ r . t . ir, " ray , *a. n** 
Rxpoauc4 to 'Trintua* • 'onfir .J«1 r.tti^i"-. <*f ^ir.o-T»-fa *.a\ y,i;*\ *{f«*Ar, of 
Toli-t »«*<#• 1 " Wi'rol I # ! - l i r :ncir.*r*.t i.',-. cf *ranft-jri ' i*- "oT.Miir.a*.*,1 

f.t"! 5 r̂. 1*1 i*r "af t •»3«* r*:airia*i or. if '-*-1 *• 1 ** ' ' » i : a i 
T ta t i^ r ' . ca l So4#l** • w ! : * i 

• '•itaar•/ -,f ' / i r a i 

http://As3ir.it
http://�
http://3ir.tr


r 
P»P«TT*D TITL5 IBDEI 

Ground Hater near Great S a l t ( P h y s i c a l and Chemical 
of S o l i d . R a d i o c c t i v * P e c t i c L e j f r o e L i q a U Waste and 

o f True* R a d i o a c t i v e Ce s iue by S e d i a e a t s Bear B e t e r -
3 p t i a a a Plow C h a r a c t e r i s t i c s c i Tanks for Decay of p i l e 
T e c h n i c a l Area S»* I G e o i o q i c i n s c r i p t i o n of 

U n c l e a r Sk ipping and B a s t * D i s p o s a l 
R a d i o a c t i v e B a s t e * • 
f e c i a l Groand* v S a a a i r y o f T e c h n o l o g y , S a f e t y and 

Leve l B a s t e s i n t h e European B e c l e a r Energy Agency 
and T r a n s p o r t o f R a d i o n u c l i d e s i n DP Canyoc , Los Alamos 
R a d i o a c t i v e Bas te in Highly Pcpa la ted Areas* ( S e l e c t i o n 

Water T r a n s m i s s i o n i n Two P a i r s of A d j a c e n t V i r g i n end 
Study* • T e n n e s s e e and 

Plutonium 2 3 8 , Pi.atoDi.aa 239 , 2 4 0 , A a e r i e i n s 2 * 1 , 
2 3 8 , P la ton ium 23"?, 2 « 0 , A a e r i c i u a 2 o l , CeCiaa 2 * 2 , and 
C h e a i c a l t a s t e s i n t h e Snake l i v e r P l a i n A q u i f e r a t • 
Jane 1978* tTRO Baste 
l a t c h , 1978* ITPO Baste 

B a d i c a c t i v e P a s t e s in B u l g a r i a , Hungary, the (JSSE an2 
B a s t * and r o l i d i f y i n g E vapor a t ion S ludge a t the C e n t r e s 

of Low-Level B a d i o a c t i t e B a s t e Hater a t P i s o , the 
Pael E l e n e n t s ' O p t i s u u f l o e C h a r a c t e r i s t i c s of ?anks for 

•Ranford Atoa ic p r o d u c t s O p e r a t i o n , January -
the Gcotad l a t e r Beneath t h e Benford P r o j e c t , J u l y t o 

of Groaad Water Beneath t h e Banford S i t u — J a n u a r y -
Kanageeent Quarter ly P r o g r e s s Beport - October through 

Lead D i s p o s e ! of S o l i d R a d i o a c t i v e . a s t e , January-
S i t e s , Q u a r t e r l y P r o g r e s s Report Bo. 3 , October * 

nanagem-bt Technology Development Program, January-
of Ground Water Benea^H t h e ftanfor; S i t e , J a n u a t y -

Low-Level and I n t e r m e d i a t e - L e v e l L i q u i d B a s t e : O c t o b e r -
*round* •Susaary o f T e c h n o l o g y , s a f e t y and c o s t s of 
B i b l i o g r a p h y * t 
Benford* * 

• T r i t i a t e d L i q i i d Baste 
• T r i t i a t e d Liquid 8 a ? t e 

fiiso, the Danish Atoa ic Energy C o s a i s s i o c R e s e a r c h • 
•A s y s t e e s Approach t o 

lEqu ipx^nt fok 
• E l e c t r o p o l i s h i n g a s a 

• E v a l u a t i o n of t h e R a d i o a c t i v e B a s t e s D i s p o s a l i n t o the 
• D i s p o s a l o f R a d i o a c t i v e B a s t e i n t o 

S u b a e w s i b l e s * •Environmenta l S u r v e y s of Two 
i n F i n i s h , i n v e r t e b r a t e s and S e d i m e n t s C o l l e c t e d a t a 

B a s t e a t t h e Revada T e s t S i t e * • 
S u b s u r f a c e D i s p o s a l Area, ' T h e o r e t i c a l P r o b l e a s in 
Level R a d i o a c t i v e Bas te to Prevent t h e Hazardous t rhe 

R a t i o n a l Eng ineer ing Laboratory S i t e ( D i s p e r s a l and 
D i s p o s a l s t o r a g e A c t i v i t i e s * •Asse s sment of 
R a d i o a c t i v e Baste Bur ia l Ground C a p a c i t i e s a t t h e Bajor 
Environmenta l S a f e t y - Q u a l i t y •Susmary Peport of the 

R a d i o n u c l i d e s throuvu S a i l O v e r l y i n g A Qraniua Ore 
to the 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 at Shal low 

• E i p e r i e e n t a l S t o r a g e of R a d i o a c t i v e B a s t e at Shal low 
•Low-Level waste Raters 

• E v a l u a t i o n of a Combined s o r p t i o n Rodel for 
•Water Hovement ir. 

• R a d i o a c t i v e 'rfar.te Liquid p r o c e s s Sys tea 
•Conceptual 

•* Device 
• s o r p t i o n * 

• S o r p t i o n -
•The ERDA Plan to 

Storage Systea* 
l a t e r l a l , According to Permeati i t y * 
S t r o n t i u m , Technet ium, C e s i u n , B a r i u a , 
S t r o n t i u m , T e c h n e t i u a , C e s i u a , Bar m a , 
S o l i d Lov-Leval R a d i o a c t i v e B a s t e * 
?artb K a t e r i a l , According to P e r a e a b i l i t y * in 

Beptuniu* 237, and Americium 2*1 on TVD S u b s o i l s froa 
• S t u d i e s on Ion 

o f tenon 11J Gas After I n j e c t i o n Underground; Molecular 
• C h e a i c a l 

Transport in the Snake River P la in Aqui fer At t h e • 
Groundwater Bas in* BThree-

and D i s p o s a l of Carbon 1* - Contaminated Carbon 
Area/ Idaho R a t i o n a l E n g i n e e r i n g Laboratory S i t e ( 

D i s p o s a l Area , Idaho • T h e o r e t i c a l Problems in D e f i n i n g 
• B o t e s on 

and R e s u l t a n t Waste P U a e s i n t h e Snake • L i q u i d Baste 
in t h e P i e l d of Low and I n t e r m e d i a t e R a d i o a c t i v e Baste 

•Research and P l a n n i n g on Low-Level R a d i o a c t i v e Baste 
• E v a l u a t i o n of t h e R a d i o a c t i v a B a s t e s 

S o l u t i o n s by r i i a t i o n " i t h Cement* # 
•An E v a l u a t i o n of o p t i o n s R e l a t i v e t o the f i x a t i o n and 

f 
' . lexachlorobenxene* •Land 
Radios *< T « w a s t e s * • 

• Pinal 
Level L iqu id R a d i o a c t i v e •Laboratory S t u d i e s on Ground 

M i g r a t i o n f r o i a 
Ground* • S i g n i f i c a n c e of Cl imate in R e l a t i o n t o the 

C o n t r o l l i n g Aict-orae E f f l u e n t s f r o a pa**! Cyc le P l a n t s * 393328 
C o n t r o l s on D i s t r i b e t i o a o f Redies-22& and Bedon-222 i n 3 0 7 2 5 * 
Convers ion i n t o l a i t s f o r Long-Term s t o r a g e * S e p a r a t i o n 003*2? 
Cooled l e c l e a r R e a c t o r s * I n t e r l e y e r s on t h e A d s o r p t i o n 3 0 0 1 ? t 
Cool ing B a t e r A c t i v i t y «nd S t o r a g e of Pae l E lements* • 003G2e 
c o r e s f roa R o l e s P -3 BB-1 t h r o u g h P-3 HH-5, Area C, 00030 1 
c o s t E s t i m a t e s * 0 0 3 3 1 i 
C o s t - B e n e f i t A n a l y s i s f o r Ha cageaent of Lo«-Le*e i 303312 
Cos t s of 3 e c o e e i s s i o a . i t . q a a e f e r e n c * Low-Level B a s t e 300308 
C o u n t r i e s * Work on t h e T r e a t s e n t o f Loe- and a e d i u a - 339)«15 
County, Rev R e s i c o * t S t o t a e a t o f f 303226 
C r i t e r i a f o r Ground D i s p o s a l S i t e s for S o l i d 30023** 
C u l t i v a t e d Pedons in B i s c o n s i n * of Comparat ive 093296 
Cumberland R i v e r B a s i n s R a d i o n u c l i d e Transpor t - A Case J33176 
Carina 2 4 2 , and Cur ias 2 * * i n A b i o t i c and B i o t i c 3C.il 12 
C e r i a a 2*e in A b i o t i c and B i o t i c C o a p o a e n t s c f t h e Tes t 3 J . H 2 
Current D i s t r i b u t i o n s o f L i q u i d R a d i o a c t i v e and 0030*2 
Cyc lone Drum I n c i n e r a t o r and T r e a t a e n t S y s t e m : A p r i l - 330430 
Cyc lone Dram I n c i n e r a t o r and T r e a t a e n t System: J a n u a r y - 009*0 1 
C z e c h o s l o v a k i a * 7 r e a t a e n t of Low- and I n t e r m e d i a t e - L e v e l 3033a* 
d*£tudes R u c l e a i r e s de P o n t e a e y - A u x - R o s e s and de 003360 
Danish A t o s i c Energy Commission R e s e a r c h E s t a b l i s h m e n t * 003*09 
Decay of P i l e C o o l i n g i a t e r A c t i v i t y and S t o r a g e of 00332? 
December 1969* G000«5 
Dtceaber 1969* • R a d i o l o g i c a l S t a t u s o f 009060 
December 1975* Moni tor ing Report or, t h e S t a t u s 300138 
Deceaber 1976* Mu c l e a r B a s t e 0032P"" 
December 19*76* a D e v e l o p e e n t A c t i v i t i e s on S h a l l o w 000120 
Deceaber 1976* Low-Level R a d i o a c t i v e B a s t e D i s p o s a l 0 0 0 0 5 * 
December 19*"* f B u c i e a r Bas te 0 0 0 1 0 * 
Decenter 1977* Moni tor ing Report on the s t a t u s 000127 
Deceaber 1977* A d s o r b e n t s f o r Reducing V o l u s e s o f 003*0 3 
Decommissioning a R e f e r e n c e tow-Leve l w a s t e B u r i a l 0. . '?0P 
Q e c o a a i s s i o n g of Huclear f a c i l i t i e s - An Annotated 0 0 0 3 1 * 
Decommissioning of R e t i r e d Contaminated f a c i l i t i e s at 00339 2 
Decontaminat ion ( S o l e c u l a r E x c i t a t i o n ) * 0033°"' 
Decontaminat ion ( s o l e c u l a r P s c i t a t i o n ) " 0 3 0 ? Q 8 
Decontaminat ion of l o w - L e v e l R a d i o a c t i v e Bas te Rater a t 903*38 
Decontaminat ion o f B u c l e a r Power P l a n t s * 003307 
Decontaminat ion o f R a d i o a c t i v e B a s t e s a t e r s * 300*26 
Decontaminat ion Techn ique* 3 30 3*2 
Deep Ocean* 0331ft', 
Deep Seas*- 33031 
Deepsea R a d i o a c t i v e T a s t e D i s p o s a l S i t e s Osing 30336 :i 
Deepwater D i s p o s a l jit<** and Aoundance of Beavy R a t a l s 303191 
D e e p v e l l D i s p o s a l of T r a n s u r a n i c c o n t a m i n a t e d L i q u i d 399162 
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Stadias oa Ccoaad Disposal of Oak l i i o * aatioaal 
Sarral l laac* toport foe tka Uako Batioaal Eaoisaaria; 
n t n i l U m Bapott foe lk« Uako Batioaal Sao.!****!*? 

•Ecology Stadias at tka Uako Batiaaal taoiaoaciaf 
i a tkc Eartroaa*at Bast tka Uako Batieoal Btaiaaoctas 

to Caall Raasals at tka Uako Batioaal Eaaisaarlas 
t l n f t n i aaaaooaaat r iaa Idako Batlaaal EBfiaaarita, 

Sabaarfaco Btsposal araa, Uako aat iaaal ESBiaaaria? 
•aato Jaaaaoaaat Coapl*i. Uako Batioaal taqiaoarlaa 

•Saaaarias of tka Uako aat iaaal Baflsaariao, 
•Ecological S tas ias o» tka Uako l a t i a a a l Ea«is*arir,a; 

of taraiaaras o» t k a Uafco aat ioaal Esfiaaarlas. 
ia raattat ioa aa tka Uako aat ioaal rajisaariae, 

Biaar Plaia Iiralfer at tk* Uako rac ioaal Easiaaarias 
Bast* saaaaoaaat Coat l*s , Uako aat ioaal r**;ia**riaa 

Bast* laoaataaat coapla l Uako aat iooa l Esajisoariaa 
oast* Baaaeaaaat Caaplas Uako aa t iaaa l EB*Isaariaf 

Casta Saaaaoa toads at tka Uako aa t ioaa l Esa i taar i s j 
aacioaal Laboratory fa tarsad la ta -Uaa l U9*id f 

• U a d aacial of So l i* l a s t * at Oak BUo* aatioaal 
m o Traataaat of La*-La**l Bast* at Booed 

•Sioacal Excka*?* tor* at Oak 114a* rat ional 
•ai-aaral Ezckaaa* Bock at Oak Bid** Batioaal 

Basto Disposal t o tka Eartk a t tka Oak l i l a ) Batioeai 
Llaoa.4 Bast* Traataaat at Oak t id«a Batioaal 

fcoa Sariad Bast*: 1 c&sa Stady •< Oak BUa» Batioaal 
B*l*asa feaa kavia l etaaads a t Lac klaaos S c i o a t i f l c 
laa ioact iaa sas tas at tka Uako Batioaal Eaaisaat-ita, 

Badloactlaa Basta a t tka Uako Batiaaal Sat i saar ia j 
Bast* Soofaao Poadx a t tka Uako Bat ias s l Eaaiaaariaa 

t iaxat ioa of a a d i o i a c l i d s s . Uako aat iaaal Ea^iaaariao, 
• ( rdra lo f i c Data for tka Uako aat ioaa l EaaiMariaa 

foport of Disposal iraa S tad ias at Oak Bid** Batioaal 
Bapott af Bsrial Croaad Stadias at Oak BUaa Batiaaal 

ladas tr ia l Basta Sact ioa, a toa ic Eaarfy Toaaissioa, 
• laackiao of Badioactiv* a a t a r i s l s at tka Salt 

Btoisaaciaf Laboratory Ecology rcofraas, Jacksot 
22* aad *adoa-227 ia Crcasd aatar aoar Sraat Salt 

• ssassaaat of l a a e t i r * Baaaiaa Bi l l Tall is-jt 
of faact ire Saaaiaa B i l l Tai l laas Lakaal** S i t* , 

»*t*a*a 1**2 aad :*T«, aitk II Saaaarr of Skallo* 
•Saaaastad Coccaatr a t to t Limits for Skalloa 

•Tka EMI riao to Darolop a Tockaeloor for tke Si* 1 loo 
• tacact Exp*ri**c* »itk tka 

Latocatory* • 
• k radloaaclld* Traasport sodal foe Skalloa 

L ia i t s to t * Ippliod to Car Isotopas ia Skalloa 
Lo*-L*r*l ladioact ira •Eralaatloe of I sot op* Eiorat ios -
loa-Laral tadioactlra •Evalaatiaa of Isotop* s i a x a t i o c -
Loa-.araI ladioact ir* •Eralaatiaa of :aotopa Biatat ioa-
lo«- l***l • t r a l a a t i o a of Isotop* Siaratioa -
•axacklorobaazaaaa • 
tka asitad Statas* i r n U n i ia s k f l l o * 
3acasb*r 1*74» (OanFlopaaat I c t l a i t i a a oa Skalloa 

• l i a a t s foe 
•feaataaat of Bastaa Coataiaita »*4ioartlao Baeiaa, 

• ad Tataraadiata-Laaal ladioact iaa Bastas ia Sa laat ia , • 
•Baa TackaifOMS for tkv Traxtjaat of 

l a f i i t r a t i o a rora«aat at tka l i a a of tka Ploavkad 
roca of Barcarr oa i t a Idaocptioa aa4 I fc i l i tr to 

iraalaa s i l l Tai l iaaa s i t a * • 
• (Tk* 
(re* Braataa Otaa aad Tai l lafao t l i t r i e «c i l 

for tka taaoaal of ladioact'. a* Basta darlaa Io-Slt« 
• 

Blld Batarfoal Hsiao tk* Tost taaetae leaa ladioactiaa 
ia a Bam Saalla* ropalatloa Bastiaa aaar ladioactiaa 
<>aaa Cai t t i s f tadloaacl idaa a t tka Taat taaetot kraa 

Coacaatratioaa aad tataat ioa Ij Backs v s i s f •adloactlaa 
• i o t i c Coapoaaats of tka Tost Baactor Iraa tadioaetiaa 

laaekiaa Poads (taxas saal loaa B«*tia4 Baar ladioaetiaa 
•t *adiaacolo«ical J tadj o f tk* Tast (aactor (caa 

bj l a 1 tarda fcoa tka Tast taae to t Iraa tas ioact iaa 
(eaaaa ra i t t iaa • • d i o a a c l U a i o f tk« Taat laactoc «r»i 

(Traataaat of l l a a i d ladtaaet iaa Baatas at tka 
•Toliao Badactloa rrocassas ia 

Salactad toa-Laaal tadioact l ta Basta Saaaratad tj roar 
• t* l a a l r s i a of Loo-Loral s o l i d BadloacUf* Bastas fer« 

• l oo riekaaaa jad kdsorptioa of 
at tka CMlk »ir»r Projoct of ktoaie fo*r«r of Caaada 

It for f laat* BSsida* 
BSaaaastad Coaeastratior 

tar la l* fSaofaatad (aaat l t r sod Coaeaatcatloa 
••4 I s a r U l a s la a rraakaatar tec r s tas : pkaaa 1, 

• ladioalasaat Xaf i l t r t t ioa rorocast at tka • 
I f f a e t s of ladiat ioa npoaaro • • (odaats takablt laf 

Mloratloa feofl a Maposal o f tadioset laa 

laboeatacT tatataadiata-Latal Liaaid radioactiaa Bastos* 3JMS5 
Laboratory • a d i o a e t i w Basta Saaafaaoat Coaplax — 00903* 
Laboratory tadtoact i t* Basta Baaaaoaaat Coaplas laaaal I N O t i 
Lakoratary ladiaactiaa Bast* aaaaaoaast taaplaa* 0040a« 
laboratory ladioact ira Basta Saaaaoaast Caaplox* 9M125 
Laberatery tadioaccita Bast* 9*aa«*Btst Coaplos* Boaas SO001* 
Laboratory r a d i o a c t i n Basta* 0M3IS 
Lakoratery Sita (Oi spar s a l aad Oaasity of s a a l l Baaaals 00010* 
Laboratory S i t* (Boa* laaaj* aad Local Soaasaat of Saall OOOflBt 
Laboratory S i t * Seo la f l ca l laforaaMoa eaatiaa* a « 0 2 0 
Laboratory S i t* . 1B7I acooraas Sapoct* SM12€ 
Laboratory s i t * * «todU* i n ia Tkyroids • •SO 7 * 
Laboratory Si t** (todiaa ' * • Blstr lkat ioa BM12* 
laboratory Sit** aad Cbaaical Bastas ia tka Saafc* 3043*3 
Laboratory s i t * ' Coataaiaetioa taaar tka zadioactiva 80012* 
Laboratory S i t* )* of Soal l Saaaals aa tka t a d i s a c t i r * 004««€ 
Laboratory S i to l* of s a a l l aaaaals oa tka • sd ioac t io* STOICS 
Laboratory S i t a , Idako* Solat* Traasport froa 0*922€ 
Laboratory Stadios or trosad Dispossi of Oak Bid** S000i<5 
Laboratocy* 903111 
Laboratory* H K U 
Laboratacy* 0043<2 
Laborrtory* 300*31 
Laboratory* (coaaaats oa 009133 
laboratacy- •Loo-Laval tadioact ia* 900*2* 
Laboratory* •Croaadaatar rraasport of •adioasc i ioas 9001T« 
Laboratory* caalaotioa of tk* Potaatial for P l s toa i s* 9002«* 
Laboratory* Stady of a Borial s i t * for So l ie Lo*-La*»l 9*929« 
Laboratory* DaaalopBaats ia tk* Baaafaaaat of Lo*-Lo*»l 90*110 
Laboratoryosabsarfoca lad ioac t ia* Solat* Traasport frea 39023a 
Lakoratory»Basta B a r u l Sraasd, as Halatad to Botaatial 9000a* 
Laboratory, la>ka, 1»11-1*>S- 0*00«2 
Laboratory: Pariad of 0c«.oa*c 1. 1*1% to Saptssbar 30, 0001^* 
Laboratory: Pariod Eadir* Saptaobar 10, 1TTS* froacosa M J I ' I 
u r o * I 1 * » oparatia* Baport - »B-2 r iaa t , Los tlaao* SO^aai 
Laka City sras ia* B i l l T a i l i a t * Sita* w J93l»« 
U u lads* , Ctacd Tatoa aat iaaal Park, S«ptaa»*r 10-12, 3092<a 
l a t a , 7i*k* Ckaaical Caatrols aa S is tr ibat ioa of ladxaa- 00025a 
Ltkaviaa S i t * , l ika*i*>, 9r*aa«*2 - T i l l * l ec«ia**risa OOOC? 
Lataaiaa, 0r**oa* 2 - Tit lo 1 fag iaaaruf kssaaaaaet 0OOCT 
Laad lar la l of sadioact i** aast*i at Coaaorcial S i tos 0033*6 
Latd Bacial of t a d i o a a c l i d n * 090210 
laad (ar ia l of Sol id loa-Latal tadiaactiaa Basta* . 0002** 
Uad Burial of Solid loa-Laaal ta l ioac t iaa Bastos* 090131 
Lud Barial of Sol id faxta at Oak (idoa Batioaal OOOif 
Ucd atr ial Sitax* 3902(5 
Laad aacial* BSa)«*stad Oaaatity aad Coacaatratioe 30020* 
Laad Racial, Bat*r Cataistry a t Coaaarelally Oparatod 009051 
laad aac ia l , Batat ckaaistry at Coaaareially Oparatad 000052 
Laad t a c i a l , Bat*r Ckaaistry a t Caaaareiallr oparatad 999953 
Uad Barial , Batar Ckaaistry i t Cosoareially osaratod 090*5* 
Laad Disposal of Basacdoss l u l u Coataialaa ••"03*4 
Uad Bisposal of Solid Loa-Laaal »adioactl»a Basta ia I>o0l5a 
Uad Disposal of Sol ia l ad ioac t i t* Basta, Jassary- 999120 
Uad Disposal S i t a s - i. kaaassaaat* 3093'>'> 
Uatkaaaa, Stroatlao • • ' Tttrisa* 30O3B< 
U e a s t lasaarck aad Mtaacaa i s tka Traatsaat of Loa- 9*03** 
Uaadry aad Otkac Lca-Mval l i o s i l Bastas* 990B22 
Uyar i i (orica' . tacal So i l s* • tadioalasast *901«< 
Uack tkroafk s o i l s * •Is f laaoco of tka Ckasicsl 9091*5 
Laacklaa of fadioact i t* Ba tacial a at tk* Salt Laka City 900iat 
Uaekia) of l a d i o s t r o a t i s s aad Badiooasiss tkroafk Joi la 99*211 
Uaefciaa of Badlaa asd otkac s l f a l f l e a s t •adioaaclUa* 90Oa)i 
laackiM of t raa ias* •tatkod OOOad* 
Uackiat t f f a c t s of Batar ea cocky f l a t s Bastaa* 9991*3 
Laaekiaa road)* Posds rBadissselldo Coacaatratioas i s 9990*1 
Laackiaa roods (karss Sralloas Bastiaa Basr ladiaact iaa 000133 
LaacklBf roods ISaaaa f a i t U a a Badioaaclidaa of tka 30013* 
Usckiod rosds r iadiotacl id* coacaatratioaa ia Blld 0090«b 
Uacklaf roads (Tcaasaoaic Coacaatratioaa ia solactod 000112 
Uackla i roods ia Sostkaaatara Idakot* aaac tadiaact i ta 9001)3 
U K U I I rosds* 90*112 
Laackiaa roads* of ac t i ra t loa sad r i s a U a •adtosscl ido* 19001* 
Usefclsa ro*4s|*at tka Tost aasctoe kraa Uacklaf road* 90013* 
Uaiaartd Statloa* }003«* 
Li«kt B»tar laactoc tadaasta rraotaoat* 39OJ70 
Liakt Batar kaaetocs Locatad i s *B* fork Stata* ot 990135 
Lifkt-fttac kaactocs tktaaok 1*T5* 300331 
Lioaaoa* ( s t a r i a l * 3903*2 
Llsitod* i f s s t * Bisposal oaoratioas SOOiao 
Lla l t lM tk* lalaaaaa at Badlaaactlaaa by tka Saraatak 900*05 
H a l t s for Skallo* Load Borlal o f ladloaaclidaa* 000210 
Llalta to ka kppllod to ( a y laotapo* 1* Skal'iav Laad 90*20* 
Liaaoloelcal CkaractrrUatlot a ad [aotop l c o u t r i k s t i o a * 0091*2 
Liaa of tka rloaokad la rat- Is l a r l c a l t a r a l f o i l s * 300K* 
Liaaca for Laad Dlaposal Si ta* • Is t s s a s s s s a t * 0901''? 
l l aa ld «sd s o l i d l a d l c t c t i a a las<a ftoraf* Icaaa* 3999*« 
l i a s id ia Saada* 39022* 
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•Soae tacoat Iaaroaeoeats ia tka Los-Lerel 

•Badioectlar Bast* 
Blear plala to* I far at tka (Carraat Oistribat . o s s of 
Sleds* at •Erperioace kcoaired ia Beoard t o ?rap>ratixf 

•Badlatlea Bosioatry of M a l i RaaaaU l a t a t i t i a a a 
Boseorck »Tao Traataaat of Ioe-ia»*l aad Bediaa-laael 

•Traataaat of 
Plaat ( a t Treatise. I.oa- aad Iat*r***l*t«- le»el 

of *«k Bids* Betloaal U t a t t o f I s teraadiate - lare i 
• l a c i a o r e t i e e of aaste 

EBT1. la2 |S 3510*. 1(1 125| t t i l i i t J a s Tracers 80s* of 
..'esaary-Sarck B*olae* Badectioa Systoa far Sol id aad 

• lad ioac t iaa l u t t Bispcsal l eport a; Seep*** Pit 
far tk* Separatios cf S o l i d , aadioactia* Par t i c l e s fro* 

'Baapaall Bispossl at Traaseraaic coataaisated 
fat tka read l t l oa l sa at Badieactlao so l id t a e t a s Bad 

•Tri t iated 
•Trit iatad 

laboratory aad t e s a l t a a t *aat< PUaas i a tka Saafe* • 
•Betai led Issoasaoat of So l id aai 

•Lor-lev* I Badioectiae 
(0 Traaspact i a Croat* Setae fro* l a t eraed la te -Len l 

for traat iaa Loe-Leral Badioectire caataaiaatad 
ladaciac t o l a s o s of low-la at 1 aad Iataraadiat«-l**al 
tadeclaa t o l e a e s af lor-Lara I aad lataroedista-Lceel 

Establ iskeeat , IPreseat Practicax ia tk* Traataaat of 
Capacity 8Caasical Traataaat of Loa-l««*l Radioactive 

far tk* Traataaat o f Laaadry aad Otkar lor-Level 
•Clio* to Sadloectlve • l a t a Baaaoaaaat 

»f l e a c t l r e soleftas i a Sai l : I Peaie* of Selected 
•as* 3f 

aasta Baaaeeeeat Coopler, •Species Coapositioa aad 
Batioaal Eaaiaooriaa Laboratory S i t* (loa* Baaae aad 

Baste Ceserated by roar Liekt *at*r Besctocs 
tBaiaaariaa Laboratory Ecology Prooraas, Jackso* Lak* 

•Scrskole lod«l* f * Socleer 
taaoff aad Traaaport of t e i l o c a c l i d e s i* BP Caeyaa, 

»Ea*iro*a*atal Ser**i l laacs at 
• taviroaeeatel Jervei l laace at 

CoseUaioe , tlPO* »1*53 Oparetiaa taport - D - J Plaat , 
aad Xatereodiate-Level ladioact ivo Bastes: arsoaae aaS 

• Tka 
Petaatial far Platoaiaa la iaaac froa Barial Jroecds at 

• • e v a e a t of Platoaiaa tkroejt 
• loveeoat of Plaids aad Platoaiaa fraa Skafts at 

Eralaatiea of • o a i t o r i a f of Solid-Bast* Barial S l t a s at 
Eeairoaeoat. Part i : Beckaroead aad • i ss*ssa*at of tk* 
i a la* So l t i sa Ia*rt Bodia* • f i i a t i o a of 
Bapakllc of Mer le* of Be* Ma>lopa*ata ia tk* Ptald of 
Saaples* • • • a s a r i a j 

•Bio loalcal Ispacts of 
aad tataraadlat* kctlve Coacaatrates by t s c l s a i o a i t 

la coase l ldated lapereoable tacks or locks of Tory 
tka Basaarck taactor f t i tvaparetlos Plaat for Treatla? 
Pra*aat tk* »Tke Boaroa of Troateost Eoo,alrad far 
Jaaaa s toa lc faeray Basaarck tTraataaat Practicas af 

• l a t a s t Basoarcb aad Idaaacea ia tka Traataaat of 
•Pract ices i s tk* Traataaat of 

aad Lea rOparatlonal Practicas ia tka Traataaat of 
• Btspoaal of 

•Plaaa for Loac-Tara Stores* of 
• Baaaarck aad Boealopaaat Bark oa tfc* Tr*ata*at of 

•Pract icas i> tka Traatsaat of 
PTka Tolas* Badactiaa of 

aad taoraasic adsorfeosts for Bedociaa Tolaoas of 
aad t sorfaa ic Ideorkeata for ledaciaa voleoo* of 

tka Barlareke Paclaar Baaaarck Co»ter»»Tb* Treatreat "»f 
f a c i l i t y * •Tolaaa Badactioa o. 

•Sosa Bacoat leproressBt* ia tka 
• •as Tockaloeas for tk* Traa<s**t of Laeedry aad Otkar 

Cycle* •Oriel* aad Ckaractariatlcs of 
•Ckaaical Moaatioa of 
•Opoa Picld Barsiaa of 

• tvalaat loe of O l t . a f l l t r a t i o a a>aaraaaa for Treat log 
l i d o * Batioaal Laboratory* • 
Satatalaatloa it Catloa tscbaaaa tckaaical Traataaat of 
i c t i ' l t l a a a (laaaaaaaM of Bapartsaat of laaraf 
?ratialaarr ( ia* •Badioloaical Safaty Maassaaat for a 
SOBS Opnat leaal t iaarlascaa* • l ac laara t io s of 

asd Eaalaa«ria« Baralopaaata la tka Baaaaaaast of 
•rrobloas la Skallo* Uad Disposal of Solid 

tk* sajor Dapartaoat of faarsy •»• t r a l u t l o * of 
Padaral/ttat* Profraa Per tka toaalat loa of Coasarclal 

•Ckaaical and Badlockaalcal Ckaractar of • 
•Bodaliaa af Badioaacllda Blaratiaa fraa • 

Baa Tork ' l *0 - l *7« . |a •Staaary **port oa tka 
•Baaai rck aad Plaaaiaf oa 

PCkaractorlaatloa af Traack fata.- at tka »*i*y r i * t« 

l i f e i d Efflaaat Traataaat Pracoss* 393*13 
Li«aid Procass Syxtss Basiaa sad Oparatiaa* 0Wa36 
Lisaid Badioactia* aad Ckaaical aastas ia tk* Saak* C0»B*3 
l i o a i d ladioact iaa Basta aad S o l i d i f r i a s Evaporation JM340 
Lisaid laaioact iaa Bast* Bisaasal »r*a- oaoOtT 
U f a i d Padioactiaa Bastas at t e a (arlsraba lac l sar 90**0* 
li.aa.id Badiaactia* Bastes at tk* l*aia«ra< Station* 9o03«« 
Lioaid Badioactia* Bastas* l**ctor PSB Ssaaoratioa 000372 
Liaaid Badioactiva (as tas* sradlcs oa Sroaad Disposal 000OOS 
LiaaU S c l a t i l l a U a a Plaid* 000300 
U f a i d S c i a t i l l a t o r s foe Bataraiaatiaa of ( la 1t*a| 00320* 
l i i a i d Traasoraaic Bast* froa tk* Saclaar Foal Cycl*: BOOafC 
Liaaid Bast* - Saal* Colaaa Ecparlaaat* 0002J5 
Liaaij Basta aad Cosscrsioa i a t * Baits for Laa«-T*ra 000*23 
Liaaid Bast* at tk* Bavada Tast Sita* 0001*2 
Liaaid Basta Coacastratas* tka Xata^ratod Systaa 0*0**3 
Liaaid Basts Dacaatasiaatioa (Bolacalac Eac i ta t ioa l* 0003*1 
Liasid Basta Oacoetaaiaatiaa (Bolacalac Exr l ta t io* )* 0O039I 
Ligaid Bast* Disposal a t tk* Idako Batioaal Eafiavacisa 0003a 1 
Liaaid • < « « Systaas - Bazards Eaalaatiaa* 000155 
l i f a i d Bast* Traataaat at Oak Bidaa Batiaaal Laboratory" 000*1% 
Liaald Baat* Traack 7: Proaross Bapoct for Pariad 0002It 
Liaaid Basta* •Zralaatioa of S l t r a f i l t r a t i o a saabraaos OOOaoa 
Liaaid Basta: JalT-Soptaasar 191S* Uxor boats for 0003*2 
l i a a i d Baata: Octoaar-Docaabar 1077* adsacbaats for 000*03 
Uoaid Bastas a t tk* atomic taaca* tosaaccb 00035* 
Liaaid Bastas. 2 . Tka Bataraisatioa of Catioa Kscaaso* 000*10 
Li la id Bastas* •Boa Tackaiooas 000B22 
l i tara t sra* 009277 
Litaratara* Daacriptioa of aasorptioa aad Traaspoct 900259 
loca l Biaarals i a tka Traataaat of Badioactia* Baata" 0003*1 
loca l sttaaaoat of Saall Baasals oa tk* tadioact iaa 00000C 
l o c a l aomaoat of Saall Baaeals oa tk* lad ioact iae 80008* 
Located ia B** fork Stat** U>»-L*r*l Badioactiaa 000335 
Lodf*. eraad Tatoa Batioaal Park. Saptoabor 10-12. 1*71* 00020a 
loaaiaf* 00016a 
loa t l a sos Coaaty, Baa s*zico* i s tora 00022* 
l" s l l a a o s Barla? 1*7** 000030 
Los klaaos Daria^ 1«7«* 00011* 
loa klaaox ladas tr ia l Baate soct ioa, I t o a i c Eaarfy 000«a1 
Los klaaos Lakorstori*** ia tk* Tr**ta*at of loa- 0003** 
l o s l l aaos Satloaal t3«iroaa«atcl t*s*arck Parka 90011* 
laa l laaos S c l a a t l f i c Laboratory* E>ala*tloa of tka 00024a 
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P l a i n A q a i ? e r * t a e Idaho ( a t i o n - 1 E n g i n e e r i a g Laboratory 
Plan f o r t h e B a n a g e a e s t o f A EC-Generated B a d i o a c t i v e . 
P lan t o Deve lop a T e c h n o l o g y f o r t h e Sha l low Land 
P lan Idaho v a t i o n a l E n g i n e e r i n g Laboratory P a d i o a c t i v e 
P l a n n i n g on Low-Level S a d i o a c t t v e B a s t e d i s p o s a l in 
P l a n s f o r l o n g - T e r a s t o r a g e c f Low- and s e l i u p - l e v e l 
?!*n» CSS?) P q r i a l ^ro ic? ," 
P l a n t for S o l i d , C o a b o s t i b l e and Low-Level B a s t e s * 
P l a n t f o r T r e a t i n g Low- and I n t e r a e d i a t e - L e v e l L i q a i d 
P l a n t Bedrocit v a s t e s t o r a g e S y s t e s * 
P l a n t I n s t a l l a t i o n f o r b i t a a i n i x a t i o o of a a d i o a c t i v e 
P l a n t s c a l e A p p l i c a t i o n s * 
P l a n t s i t e * 
P l a n t s i t ^ s in tS7S* 
P l a n t S o i l s * 
P l a n t B a s t e s ; P r . v i r o n s e n t a l E f f e c t s ' 
P l a n t * 
P l a n t * 
P l a n t * 
P l a n t " 
P l a n t * 
P l a n t * 

• Pop'i lat ior. 3os< C o s a i t s e n t 

• P a d i o a c t i v e 
• ' ' s i d e s L i s i t i u g 
P l u t o n i a n in the • CnKhical 5p*rCiation 

P l a n t * i e o l o g y a n i Hydrology for D i s p o s a l of P a d i o a c t i v e 
P l a n t , Los l l a a o s I n d u s t r i a l v a s t e s e c t i o n , A t o a i c 
p l a n t s f r o a 1972 t h r u W*',* ' S u a a a r y of 
P l a n t s f t o a 1973 t h r « 1S7J* ( S a a a a r y o f 
P l a n t s i n t o E i t u s e n and C e s e n t * on the I n c o r p o r a t i o n 
P l a n t s * 
P l a n t s * 
P l a n t s * 
P l a n t s * 
p l a n t s * 
P l a n t s : A pev i ew* 
p l a t e a u : A p p l i c a t i o n s t o B i = t e Ranageaer.t* 
Ploogh«d Layer in l g r i ^ u l t j r a l ' . o i l s * 
[loa'-':, i n tho Snake P i v e r P l a i n Aqui fer* a t tKe Id*ho 
P l u t o n i u a and A a e r i r i u s in a r r e s h w a t e r E c o s y s t e a : 
P l u t o n i a n and A a e c i c i s a i n Earth S a a p l e s * 
p l u t ^ n i n a and A a e r i c i o a C ? n t a a i a a t i o r . .-.car a 
n t ' i r o r i i u B and f Irar. iua f c o a P r o c e s s S t t e a a s a s i n g 
P l u t o n i u a a t t h e Savannah P i v e r P l a n t * 
Pl ' i taninm f r o * d r i n k i n g water by Coaaur.ity «.i*er 
P lutonxup froa S h a f t s a t Los A l a s o s , Pen S e x i c o * 
P l a t o n i u a in t h e B a d i o a c t i v e t l a t t e B J r i a l Sroaad a t the 
P l u t o n l o a through Los A l a a o s Tuff* 
p l u t o r . i u s B e l e a s e froa B u r i a l Grounds at Los l l a n o s 
P l a t o r . i o a Osing w o l t e n S a l t c o a b o s t i o n v P o l u a e Reduct ion 
P l u t o n i u a 2 3 4 , P l u t o n i u a 2y>, 2»0, A a e r l c i u a 2 > 1 , 
P l u t o n i u a IVi P a f f i n a t c S o l u t i o n s by F i x a t i o n w i th 
P l u t o n i a i tit, 2*0, A a e r i c t ,: 2«T, Cir iua 2 * 2 , and 
P l u t o n l a a - C o n t a a i n a t e d S o t ; * 
p l u t o n i u a , and A a e r l c i u a * ; m t n l S t u d i e s of S t r o n t l u a , 
P o l i c y i n t h e n a n a g e a a n t o f P a d i o a c t i v e B a s t e s * 
P o l l u t i o n o f t h e E n v i r o n s e n t • ('••: Lov- and I n t e c a e d i a t e -
P o l y e t h y l e n e * (The P ( « » t b i l l t y 
P o l y a e r Impregnated C a a e n t ' 
P o l y a e r i c d e l t a f o r T r i t i u a F i x a t i o n * 
pond)* ( R a d i o n u c l i d e C o n c e n t r a t i o n * in B i l d B a t a r f o w l 
Ponds [Barns Swal low* B e s t i n g Bear R a d i o a c t i v e l e a c h i n g 
Ponds (Casta C a l t t i n g R a d i o n u c l i d e s of t h e T e a t P e a c t o t 
Pond* ( R a d i o n u c l i d e C o n c e n t r a t i o n * in B i l d Waterfowl 
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of t»« Tes t * e e c t o t t c e e P a d l o e c t l v e laec fc lcg 
B e d i o e c t l e e S o l u t e T r e a s p o c t f c o e B a s t e Seepage 
t e d l o e c t l v e S o l s t e T c e n s p o c t f c o a v a s t * Seepage 

Beads (Sacns S * * l l o * s l a a t l a a f e a r B e d l o e c t i v a L e e c k i n ; 
• a d i o e c o l o g i c a l s t e - y o f t h e l a s t B a e c t o r »r*« LeecLlag 

Beaove l o f B a d l o i s o t o p a s f c o a v a s t * * a t * r t y 3 * i d a t i » c 
f c o a tka T e s t B e e e t o r >caa t a d i o a c t i a e Leacking 

aad a b i o t i c C o a p o a e a t s o f the IBEL T e s t B e a c t o r »r«« 
B e d i o a a c i i d e s o f t h e T e s t B e a c t o c t r e e U i c H n j 

D i s p o s a l S i t e s f o e S o i i . B a d i o a c t i a e s a s t e I s B i g h l y 
f c o a f a c l e e r Pover P l e a t S l t e z i a 197** • 
Barns » f n d l o e u c l l d * C o n c e n t r a t i o n s i n a Bern S a a l l o e 

• B i s t r f b a t i a n o f C o E t a e i u s a t s i t 
o s t h e floaaaent of V a d l o n a c l i s e s Throagk S a t a c a t a d 

• C a l c u l a t i o n s o f f e e l i d * B t g r t t l o n l a Sock and 
f o r a v e l e a t i a g t k * E a o l a t l c a of P e r c o l a t e d l o a s ifi t 

• E s a l r o a s e c t e l P r o b l e e s 
*2 i a S o i l s end C l a f • t a t l e e a c e o f s t a b l e C a s t e s an* 
T t s l a a aad P o t s s s i u a oa t h e k c a c t i o n s o f C e s i e a 137 aai! 

• « S tady of S o i l f a t e r 
Los l l a s o s S c i e n t i f i c fk P r e l i s l n e r y Eaalant lOB o f tkc 

o f tka SoIi<! f e s t e B s r i a l S r o e a d , a s B e l a t e d t o 
C o a a i t a a a t Sue t o B e d l o a c t i * * R e l e a s e s f coa f a c t o r 
o f B a d l o a c t i v l t y R e l e a s e d i a E f f l u e n t s f coa B s c l e a r 
o f R a d i o a c t i v i t y R e l e a s e d i a E f f l u e n t s f roa Buclear 

i B c o r p o r a t i a a o f Spaat son EzckaBge R e s i a s f roa B s c l e e r 
•Banageaeat o f B a d i o a c t l a e f a s t e n a t S a c . e e r 

• i S y s t e a s kpt-conch t o E e c o a t a a i a e t l o a o f ( e c l a i r 
• B u n d l i n g o f f a s t a a t s a e d i s h S e c l e a c 

l a S o l i * P a d l o a c t i s e B a s t * f c o a Seven C o a a a c c i a l 
l e v e l s l a S o l i d R a d i o a c t i v e B a s t e froa c o a a a c c i a l 

• D i s p o s a l 
BGroead D i s p o s a l 

k t o s t c E s e t j y B e s e a t e h E s t a b l i s h a e B t , B e r a e l l * • P r e f e c t 
Laval R a d i o a c t i v e B a s t a s : h r g c a s e and L o s ( O p e r a t i o n a l 
U i v e l l a d i o a c t < a « C a s t a s * f 
Laae l BadLoac t lae v a s t * (Spain) • • 
f a s t e s a t tka Japan k t o a i c Energy R e s e a r c h • T r e a t a e n t 

•S tudy of E n g i n e e r i n g and f a t e r " a n a g e s e n t 
»-:tudy o f E n g i n e e c i n q and f a tar HaBBgeseBt 

P r a c t i c a l t h a t f i l l B i n i n i z e tha r t f i l t r a t i o n it 
P r a c t i c e s t h a t » i l l R i n l a i z e tha l a f i l t c a t i o a of 

t h a Japaa a t o e i c Energy Research I a s t i t a t a * • 
tka Japan fttoaic Energy Research I a s t i t a t a * • 
B a l a a s a f coa B a c i a l Groends a t Los l l a n o s S c i e n t i f i c M 
l a d i o a a c l i d a n i g r a t i o n p r o g r a s . Tha S o r p t i v e Character • 

a Lov-Leve l R a d i o a c t i v e S o l i d n n « s t o r a g e F a c i l i t y : 
• 

R a d i o l o g i c a l Survey of S i t e h , P a l o * Perk ro ia - . t 
R o l a c a i a c D i f f a a l o a , R a t a c i a l s E a l a s c a , Baroaatac 

' o r Loa- and l a t a c a a d i a t a - L a a a l t a d i o a c t l ' * f a s t a t o 
• U s * o f a l a a t r o o f a l l 

E n a t n a a r l a o Laboratory E c o l o g y P r o o r a a s , Jackson Laka • 
EBqinaar iao Laboratory M c t i v a e i o n and F i s s i o n 

• C o n f i n a a a n t Chaatar f o r ^ a d i o a c t i a c 
•Ranford k t o a i c 

• S t r o n t i a s s o i l B a a c t i o n 
and Th«rao<jr»» iaatr ic C k a r a c t a c i s t i c s at t k r P i n a l 

• l t d i o a c t i a i t y D i s t r i b u t i o n in Phosphate 
•Radio* : t i a i t y D i s t r i b u t i o n l a P h o s p h a t e P r o d s c t s , By-

• d a i a i s t r a t i o n Oanad t D a r a l o p a a n t of I o n i t o r i n g 
O p o c a t i o B a l and E n a i c o n a a n t a l S a f a t y - O a a l i t y hzsaranca 

on tha Idako n a t i o n a l E n a i o a a r i n a Laboratory Eco logy 
# f a c l a a r Basta Raaaaaaaot O a a c t a r l y 

f a t a c f r o a r n t a c s a d l a t a - L a a a l L l q a i d f a s t a Trancfc 7; 
l E n a i c o n a a n t a l S c i a n c a s D i v i s i o n t n n s a l 

n a t i o n a l L a b o r a t o r y : Par lod Ending S a p t a a b a r M a n u a l 
f a t i o n a l L a b o r a t o r y : par lod o f o c t o b a r 1, \1T> t o I 

Lo»-Laral B a d i o a e t i r a f a s t a D i s p o s a l S i t e s , Q u a r t e r l y 
Loa-Laaal t a d i o a e t l a a V a s t a D i s p o s a l S i t a s , O o a r t a r l y 
L o « * l a * a l B a d i o a c t i a a B a s t s D i s p o s a l l i t a s , Q a a r t a r l y 

I P r o p a r t i a s o f B a d l o a e t i a * f a s t a s and C o a t a i n a r a , 
• P r o p a r t i a s of B a d i o s c t l a a f a s t a s and f a s t a C o n t a i n e r s : 
oa t k a Idako B a t i o n a l f n g l n a a r i n g Laboratory S l t a . 1*?S 

l o v - L a r a l l a d l o a c l i a a f a s t a D i s p o s a l s i t a s , g a a r t e r l y 
• f n y i r o n a a n t a J S c i a n c a s D i f l s l o n ^nnaal 

• f a s t a D i s p o s a l O p a r a t i o n s a t t k c Chalk B i r a r 
»» nodal t o 

t o Soac Q s a s t i o n s i n C o n n e c t i o n " i t h tha Basaacck 
C k e a t g r a a s o p t a k a of T e c h n a t l s a 99 f r o s r i t e (lanford 

• S a d l a a n t B o i s t o r a B s l a t l o a s : L y s i s a t a r 
• f i n a l Baport on t h a B a d l o a c t i v * f a s t a Banageaant 

S t a t u s of tka Oroand f a t a r Bsnaatk tha Hanforl 
S t a t u o< tha SrooTvi f a tar "anaatl i tha BanforS 

f a s t a s a t C o f s s t c l a l S t t e a Batvaen 1962 and 197« , a i t h 
s s r a a y o f tha Ushland O i l Cospany (Pocsac B a l s t 

• l o » - L a » a l t s s t a f a t a r a D e s a l t e d and 
O n a l l t y o f t f f l n e n t s and t h e i r I n f l o e n c e on f a t a r 

Poair. ( T r a s s a c a c i c C o s c a a t c a t l o a * i s S a l a c t a d S i o t l c 
Poads at t h e i ^ a k o f a t i o a a l Eaataaacta- i Labocatocy 
Ponds at t h e I d a k o s a t l o s a l l a f i a e a c i n i Labora tory" 
Ponds i a S o e t h a a s t e r a Idaho) * s e a t t e d i o a c t i e e Laacking 
Poads* « i 
P o a d s ' t s a s s a r y o f I s a a s t t s a t l o a o a the 
ponds* a c t i v a t i o n and P i a s i o n B a d i o a e c l i d e s by B a l l a r d * 
( o a d s j * ( T r a s s a c a a i c C o n c a a t r a t i o a s i s s a l a c t a d B i o t i c 
P o n d s | * T e s t B a a c t o c I r e e L a a c h l a f Ponds fTasaa E a l t t l n g 
Pope l a tad I r a a s * • S e l e c t i*a C r i t e r i a f o e Groecd 
P o p a U t i o n Dose c o a a i t e e n t Pea t o S a d i o a c t i ' e t a l e a s a s 
P o p a l a t l o n M a t i n g near B a d i c a ^ t i a a L a a c h i s f Ponds { 
P o c o a s Bad la P l o a * 
Pocoas Bad l a * f i s t a d y 
P o r o a i B e d i a , P a n e t r a t e d by Batar* 
P o c o a s Badiaa a s a PsBCt ioa r.l t k * P e r c o l a t i o n B a t e " 
Posad by B a s t a s f r o a t h a O r a n i i a B i l l i s g t n d a s t r y " 
P o t a s s i a a o n t h e B a a c t i o a s o f C a s i a a 137 a ad P o t a s s i s a 
P o t a s z i a a S2 l a s o i l s aad c l a y g i a e r e l s * o f S t a b l e 
P o t e n t i a l and T e a p e c a t s r e i s Baafocd S o i l s * 
P o t a n t i a l foe P l a t o n i a a * i l e a s e f r o a B a c i a l Ccoaads a t 
P o t e a t l a l S l o r a t i o n o f B a d i o n a c l i d e s , Idako B a t l o n a l 
Poaer » l a n t s i t a s i a 1975* 
Poaac P l a n t s f c o a 1972 t h e n 197** 
Poaac P l a n t s f c o a 1973 t a r s 197«e 
Poaac P l a n t s i n t o B i t a a a e and c e a e s t * 
f o n t P l a n t s * 
Poaar P l a n t s * 
Poaac P l a n t s * 
P o s e r B e a c t o r s * 
Poaac B e a c t o c s * 

• P o p s l a t i o c Doss 
( S a a a a r y 
•Ssaaacy 

• S t a d i a s on t h e 

o f T r a a e a r a a i a a C o n c e n t r a t i o a s 
• S t a d y o f T c a n s s r a n i a a C o a c a n t c a t i o a 

P r a c t i c e s and E x p e r i e n c e a t tka Saaaaaak Eiaer P l a n t * 
P r a c t i c e s a t t k a Savanna"- B i a a c p l a n t * 
P r a c t i c e s i n t k * T r e a t a e h t o f L iqa id f a s t a s a t t h e 
P r a c t i c e s i n t k a T r e a t a e n t o f Lo»- and l a t a r s e d i a t e -
P c a c t i c a s in t k a T c a a t s a n t o f Loa- and l a t a r a e d i a t e -
P r a c t l c e s i n t h e T r e e t a e a t o f Loa-aad I n t a r n a d i a t e -
P r a c ' . i c e s o f L o s - and l a t e r a a d i a ' - e - L e v e l l a d i o a c t i a a 
P r a c M c e s t h a t a i l l B i : l a i i e t e a f n f i l t r a t i o n o f 
P r a c t i c e s t h a t B i l l s i n i s i t e tha I n f i l t r a t i o n o f 
P r a c i p x t a t i o a i n t o T r a o c h a s C o a t a i a i a f B e d i o e c t i v e B a s t e 
P r e c i p i t a t i o n i n t o T r e n c h e s Containing- t a d l o a c t i v r f a s t a 
P r e d i c t l o t of B a d i o n a c l l d e B i g r a t i o a i n iscosnd f a t a c a t 
p r e d i c t i o n of B a d i o n a c l i d e R i g r a t l o n i n Srosnd f a t e c a t 
P r a l i s i n a c y E v a l a a t i o n o f t k a P o t e a t i a l f o r P l a t o n i a a 
P r e l t a t n a r y B a s a l t s of E x p a r i s a n t a l f o r k i n tha 
P c a l i s i n a c y B i s k E v a l a a t i o o ty B a l i a b i l i t y T e c h n i g o e s * 
P c a l i s i n a c y S a f e t y a n a l y s i s * 

P r e s e r v e , C h i c a g o , t l l t n o l s - r l s a l t e p o t t " * r o g c a a 
P r e s s u r e E f f e c t s * 133 Gas I f t e c I n j e c t i o n underground: 
P r e v e n t t h e B a z a c d o a s P o l l a t i o n of tha E a v i r o a a e a t * 
Probe* 
P r o c e e d i n g s of t h e S y s p o s i a s on t h a Idabo B a t i o a a l 
P r o d s c t s i n tka E n v l r o n a e o t Bear t k a Idako B a t l o n a l 
P r o d u c t s o r B a s t a s * 
P r o d s c t s O p a c a t i o n , January - Oeceaber 1969* 
Plod a c t s * 
P r o d s c t s * T a c h n i o a * o f f a s t a B i t a a l n l z a t i i a 
P r o d u c t s , B y - P r o d s c t s , E f f l a e a t a , ind f a s t e a * 
P r o d s c t s , E f f l a a n t s , aad f e e t e a * 
t -rograas f o e Energy l a a e a r c h and B e v e l o p a e n t 
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