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ABSTRACT

This annotated bibliographv of 447 references represents the second
in a series to be published by tke 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 envirommental tramsport, disposal site, and waste
treataent studies. The publication covers both domestic and foreign
literature for the period 1952 to 1979. Major chapters selected are
Chemical and Physical Aspects; Contairer Design and Performance; Disposal
Site; Eanvironmcaial Transport; General Studies and Reviews; Geology,
Hydrology and Site Resources; Regulatory and Economic Aspects; Transporta-
tion Techmology; 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” fizld,
and specific parameters which affect the migration of these radionuclides
are presented in the "Measured Paramet~rs” field. 1In addition, each docu-
ment referenced in this biblioyraphy has been assigned a "relevance number’
to facilitate sorting the docum:nts according to their pertinence to low-
level radioactive waste technology. The documsnts are rated 1, 2, 3, or 4,
with 1 indicating direct applicsnility to low-.evel radioactive waste tech-
nology and 4 indicating that a cuasiderable amount of interpretation is
required for the information presented to be applied. The referenres with-
in each chapter are arranged zlphabetically by leading author, corporate
affiliation, or title of the document. When the author is not given, the
corporate affiliation appears first. If these twvo levels of authorship
are not given, the title of thc cocument is used as the identifying level.
Indexes are provided for (1) avthor(s), (2) keywords, (3) subject category,
(4) title, (5) geographic locarion, (6) measured parameters, (7) measured
radionuclides, and (8) publicatior description.

This compilation of literaturz was produced from a specialized data
base built to provide information support to technical staff and managers
involved in the National Low-Level Wiste 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 Wational 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 dispcsal site criteria and envi-
ronmental tramsport studies emphasizing specific parameters which affect
the hydrologic and geologic migration of radiouuclides. Emphasis is
placed ,u studies dealing with **>7Cs, ®°Sr, '°®*Ru, *®®Pu, and ’H. Addi-
tional literature selected for inclusion in this publication deals with
waste prodiction 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. Tahe literature selected
for this bibliography has been assigred to the following ten chapters to
aid the reader in locating references of interest: Chemical and Physical
Aspects; Container Design and Performance; DNMisposal Site; Envirommental
Transport; General Studies and Reviews; Geology, Hvdrology and Site Re-
sources; Regulatory and Economic Aspects; Transportation Technology;
Waste Production; and Waste Treatment.

The referencec to the literature are stnred 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 nave been added to improve the ease
and accuracy of identifying pertinent refererces. Specific radionuclides
for which data are presented are ligted in a field called "Measured Radio-
nuclides.” Wnen information is presented on parameters which affect the
migration of these radionuclides through the :cil and geological forma-
tions, the parameters discussed are listed in a field entitled "Measured
Patameters.” The parameters are also dfscusscd 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 waste technology and 4 in-
dicating that a congiderable amount of interpretation is required for the
information presented to be applied. The '"relevance" number doss 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 cspecific parameters that have beea selected
for inclusfon in the Low-Level Radioactive Waste Technology Data Base.
Dats on these parameters are extracted from the literature and included in

the abstract. These data are flagged in a separate field, labeled "Measured

Parameters,” to Increase precision in locating pertinent references.

Abrasi "n nesistance Mean Precipitation
Adsorg .on Rare Migration Rate
Calciwa Carlaopate Content Moisture Content
Clay Curtenur Moisture Poteatial
Cemapres ~ir: strexgth Percent Adsorptiom
Di:nsity Percolation Rate
Depth teo W:.er Table Permeability
i fusic .oufficient Permeability Coefficient
Dispersi.m loerficient pH
" Distribu~ii: Joefficient Porosity
Eh o River Flow Rate
Ema1:atfo: R..:ze. Sedimentation Rate
Erosioca 2atc Selectivity Coefficient
fvaporat.an late Specific Conductance
Flow Rate . ' Storage Coefficient
Grain Size D siribation Stratigraphic Unit Thickness
Heat Capacity Temperature
Hydraulic Corjucviviry Thermal Conductivity
Hydraulic "ra2'len: Thermal Expansion
Hydraulic Head Total Ion Concentration
Hydraulic Velocicy - Total Organic Carbon Content
- Infiltration Rate Transmissivity .
" u:jection Pressure Volumetric Water Content
Ion Exchange C--acfry Waste Volume

Leaching Rate

Citation Form

The reference: s/ithin each chapter are arranged alphabetically by
leading author, corporate arfiliation, or title of the document. When
the author is not given, the corporate affiliation will appear first,.
If these two la2vels of authiorship are not given, the title of the docu-
ment 18 used as the Ldentifying level, The following indexes are pro-
vided to aid tue resder in locating references of interest: (1) author(s),
(2) keywords, {3) s:hject category, (4) title, (5) geographic locatiom,

. (6) mecasured peramevers, (7) measured radionuclides, and (8) publication

description.

viti


http://AdsorfTi.cn

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 Xt or X subscript t.
2. 1In chemical compounds and elements, NalI03 (for example) means NAIO,.
3. 10(E+3) or Y(E-3) (B‘denoting exponent) means 10° or Y °.

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

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, storirg, and maintaining information.
Customized literature searrhes, 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 services are
made available at uo 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 Sziences Information Center
Attention: Cathy Fore :

Oak Ridge Natiomal Laboratory

P.0. Box X, Building 2001

Oak Ridge, Tennessee 37830

Phone: 815/574-7769 or
PTS 6249-7789
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SAMPLE REFERENCE

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

| 1 — Chapter Heading 7 — Publication Deseription
| 2 — Record Number 8 — Publication Date
| (Sequential Number of 9 — Abstract
| Reference) 10 — Abstractor’s Initials
3 — Author(s) : 11 — Comments
4 — Corporate Affiliation 12 — Measured Parameiers
5 — Document Title 13 — Measured Radiomuclides
6 — Relevance Number 14 — Keywords
1

DISPOSAL SITE -
9
“<000> -

3Erdal, B.R., R.D. Aguilar, B.P. Bayhurst, W.R. Daniels, C.J. Duffy,
F.0. Lawrence, S. Maestas, P.Q. Oliver, and K. Wolfsbherg, 9Los Alamos
Scientific Laboratory, T.os Alamos, NM.

SSorption-Descrption Studies on Granite. 1. Initial Studies of
Strontium, Technetium, Cesium, Barium, Cerfum, Europium, Uranium,
Plutonium, aund americium. (2

7LA-7456-MS; 62 pp. ©(1979, February)

9Distribution ratios were Jdetermined for sorption-desorption

of radioactive tracers between the Climax Stock granite (quartz

moi.conite porphyry) obtained at the Nevada Test Site and a water

pr~pared to be rz2asonably representative of the natural composi-

tios 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 coeffi:ient at ambient temperature are provided. The

effacts of gsurface area and mineralogy on sorption were also

investigated. Thie sorption ratio increases slowly with time

presumably due t> the slow interactisr of the rock surface with
| the groundwater. Surface alterations presumably are also the

reasons for the .bservation 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 porogity measurements were also made on consolidated cores.

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

Izl)isttibution Coefficient; pHl
7
1 §5; Tc 95m; Cs 137; Ba 133; Ce 141; Eu 152; U 237; Pu 237; Am 241

1 4SORPT ION; DESORPTION; GRANITES; ROCKS; TRACERS; TEMPERATURE; SURFACE
PROPERTIES; MINERALS; PERMEABILITY; POROSITY; LABORATORY STUDIES;

CATION EXCHANGE CAPACITY; PARTICLE SIZE; GROUND WATER; EQUATIONS;
MINERALOGY

xi{




SHIRICAL ASD PEYSICAL ASPECTS

<>

tteele, U.¥., Los Alamos Sciemtific Ladoratory,

Los Alasos, 3.

%eternination of Yelative Bydramlic Condectivity
from foistere Peteation Data Obtazized fa the
esadelier Tuff. (N -

LA-T625-0S: & pp. {1979, Jemsacy)

& wethod for czicelating msatsrated
hydraglic cordectivity fram messsred valjes
of satrix potemtial and satsratiosa ratio is
applied to data for the Bamdelier telf at a
radficactive waste disposal site a” the Los
Alavos Sciemtific Laboratcxy. The sethod
requires that the seassred data ntbty a
particelar log-log relatimsiip.

costficient of correlatios uwsing no
predictive forssla ia actwml seasszenents is
highly significaat at satcic poteatials lower
than =10 kPa (-0.% bar). The dectesse of the
relative hydcaslic condectivicy with
decTeasing satumtion ratio is sore rapid for
crushed tuff cthan sndisterbed teff.

(aeth) (P2

sydraeclic Cosdwctivity

BYDRAULIC COSPOCTIVITY; ROISTWRE COWTESY; TUPPS:
EQIATIOBS; DISPOSAL SIT®: TREIORETICAL STUDIES

<2>
Acchamsbaslt. J., J. lesoine, and ¥. JNugent
(Translator).

Oadergroend Storage Cosditioms for Radiocactive
dastes. (J)

NRPL-¢. -4633; Rerention and Figratios of
%alicactive Ioas ku Soils, Procesditngs of an
Intersatiosal Colloguies, Saclay, Prasce,
October 16-%8, 1962, (pp. 21-23)
{ORBL-er-06138) . (196))

The prise concern vhen esing endergrosnd
storage of any type iz thst no pollstios of
the wvater table occers either on & losg-tecs
or short~ters basis. This prerequisicte say
bde met Dy storinmy the vastes in & closed
hydrological basis in & tropicsl 4ry clisate;
by ssisg watec~tight dcuss or throsgh
stadilization in so0lid or imsoledle
sabstances; by injectiag the vaste with
(esest into poross layers of & syscline,
schistose layers or salt aavities; aand by
fization of the radionsclides in the soil.
Ir the short-ters fizatios in soils and swm
of 33tural caves is not practical because
thate iz sacertainty as to iategrity of the
sedises Infectioas iato poross medis ¢t
great depths ks aot practicable dee to the
gas st sech depths, Better sclstions are:
storage i1 abasdosed temnels, injections isto
schistose series, snd placesest is salt
deposits. (¥WO¥)

SORIAL; CAVES: CAVITIES: DRURS; CEOLOGY: 3alT
DEPOSITS; SCRISTS; WASTE DISPOSAL; DASTE
STORAGE; JFASTES, RADIOACTIIE; SYDROLOGY;
CEREWTS; PELLS, IFJECTION; SCLIOIPICATION;
SCILS: BAZABD AWALYSIS: FIIATION: REVIEES

<3

nordrese, A., and 5,0, Plaloex, Jr.
(Trasslator), Atoeic EZnergy Coseission,
sadistion Control and Radicactive Prodects

<>

Secvice.

i Device Desigoed to Stedy ladioisotope
setent ice by Soft Partk material, Rccording te
Permenbil "~ (U]

IMWIL-tr-de.o; Betention and tiqracion of
2adioactive loas in Sofils, Proceedings of aa
faternational Colloguise, Saclay, rnm.
october 16-18, 1%2. Tivasity Press of

raace, htis, (pp- 31T-9210 (OBBL-tr-8683). (1962)

3 device for taking permesbility sessucesents

on sesi-coasolidsted or uncoasolidated
saterizls is described. Pecrmesbility is
deternined by water flow at differeat flov
cates and a permeadility coefficiept is
calculated wsing Darcy®s focssla.
Pistribetion coefficients were also
deternined im tre apperates, as vers
astoradiograpnic valses. (¥57)

PEEREASILITY; DISTRZSOTICS COEPPICIENT;
NEASSEENEWTS: RETEODS: B JTORADIOGRAPEY;
ISSTRUAZFYS: LABORATORY STWIES

<>
Belter, ¥.G., U.5. Atosic Maergy Comsissios,
washirgton, OC.

Bev Levelopements ir thys 0.S. Atoeic Znergy
Cossivrsion’s Grourl Dispossl Progcas. (3)

TID-T7€28; Grosnd Dispasal of Radioactive Wastes,
3. 5. Borgan, Jr., et al (Eds.), Proceedings 3¢ a
xd Conference, Chalk Biver, Canada, Septeamder
26-29 1961, (pp. 12-16), €35 pp.

(TID-76€20). (1962, macch)

This paper seations briefly that stedies oo
ion exchange and sorptica have beer ddne st
Oak Ridge Satiocsl fLadoratory. °CBvidence is
cited that vermiculite Gan resove strontiss
ander selected conditioss of pS and phosphate
¢13itions. Cesies resoval vas also foand to

be eakanced by bigh pE ia the pressnce of
versiculite. (ca®)

Brief mention of cesies and stronties sorpeios
hy sokls. (DE/CAB)

CLIPOPTILOLITE; VERRICOLITER; SOILS: STROSTION:
CESIUN; OPTAKE; pH; PHOSPWATES: [0 EXCHANGE;
SORPTION; LABOBATORY STUDIIS

<S>

Slanchard, B.L., B. Kabs, and G.G. Bobeck, Oak
Bidge Watiomal Laeboratory, Realth Physics
pivision, Osk Ridge, TH.

Laboratory S’udies on Groemd Disposal of Dak
Ridge Sational Laboratory Intersediate-lavel

Ligquid Badicective vastes. (2)
ORWUL-2875; 38 pp. (1356, Narch)

Sadiosctive vaste and grossdvster soletioss
vere passed throsgh coi .ans of local
Consssugs Shals to detersine the s cptive
bebavior of the radioseclidas. Cexiss 137,
the ssjor radiocsctive coastiteent of the
basic veste soletion, ves adsorbed very
effectively vith s shale/solstion
distribetion gatio of S00, 4 seall fractios
of rethenios 10§, the osly other radionsclige
presest in relatively Jerge concertration,
vas adsorbed per enlt weight of shale, bet
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<S>

THERICAT. %D PEYSICAL ASPECTS

<S> COwY.
this adsorption occerred evea when the
radjonuclide Mad previously pessed throaga
200 feet of shale. The rMhisnins and small
asounts of cobale §0 arcd smtisoay 125 pressret
vere rescved by coprecipitatioa with lead
4ioxide after the sdditios of sodise
iypocklorite. By cosdbining coprecipitation
vith adsorptios on shale colemas, it mas
possible to obtais decostmfimation factors of
2 x 10(e*3) for qross beta, 2 x 10(2*3) for
JTISS sea, 8 & WO ({E*2} for cesinm, aad 2 x
10 (2*2) for rutheniss. Eeczumw of these
decostanimation factors, the lead 2iazile
psecipitation comdined with the bydroxide
scecipitation nov iz use, followad by passzage
of the supetsataat soletian throegh a shale
colums, iz Tecosmended. In adlition, this
sltecnative to seepage pit disposal wosld
provide a soTe positive cakrol of the ssoml
eaviroasestal probleas of external rzdiatioc
asd Diological eptake. (Mmth)

This experisental stwly is applicable to
decidlng the satere of ligxid wvaste treatsesat
prior to shallov lamd berisl. @E2/®N

Ion Pxchange Capacity
78 ¥37: Co 60; Sb 12%5; 2a 10¢€

GCROUBD VATER; SORPTION; SHALES; SOTLS: CLAYS;
PRPCIPITATION, CHERICAL; ADSCRPTION; WASTES,
RACTOACTIVE; GASTES, IFTERBELTACE-LEVEL;
LASORATIRY STIDIES

<6>
®calley, 9.7., 8nd J.C. Corvy, Savanrah Piver
Laboratory, Aikesm, SC.

dsthesatical Fodels of dedrock Perforsance. (2}

DP-1839; Techoical Lssesssent of Bedrocs Saste
Storsge at the Savasnah River Plant, ([pp. IV-T -
Tv-83), 287 pp- (1976, Sarch)

Three waste SYStes3 sre trexted DY seans of
sathenatical analevsis. In the first systes
all cadioactivity is i. » liqeid vaste phase,
in the gecond it is sorded on & stable solid
vaste phase sad fa the third it occurs
isitiaIly in & solid phase thst dissolves
very slowly. Fendasentally the podels ace
hesed on saterial balancex takizng the cavern.
vhich inclodes the vaste lut 00t “he rock, as
the systes, Detersinatios of the
coscentration of as isotope leavicg the rock
asd entering the biosphere vas sade by
assssing that the rock is a large,
usnilirectional ion exchange colsau., The
length of this colean is the length of the
critical peth vhick the vaste vosld stilize
to attais the diosphere. wo dispersios (plug
flov) is sssused aleng the critical path
becasse it vosld sot heve a strong effect on
the total guastity of wctivity estering the
biosphere. 7The sdsorption effect is
evalented Dy asgeming slov enough flov zates
to ssintais eguilidrivs ¢t sll tises between
the vaste asd ‘he host rock. In crystalliae
rock the eowt likely critical path is assosed
to be the lateral distgnce to the river.

Less likely paths sre asswed to De either
dowsverd f1lov to a fracturze mse located
abost 700 feet beneath the caveras or the
distasce fros the caveras to the Tuscaloosa
squifer. 3» Trigssic rock the sore probabdle
cxitical path i the niaimys expectet
distance to crystaliise rock underlylng the
Teiaseic cavern. The dispession of cesice
a8d plutonies vary vith the gemeric ruck type

and the uaste systen. In cxystalline rock
cesing is azsumed to Be coaplexaly soledle ic
the liguid phase. The mxiwws conceatratioe
of Cx~737 azd total geaztity af Ts-137
entezing the Biosphere would be virteslly
zegligible whereas thke mzises comestratios
of Cs-135 entering the Lissphere wvozld de
about 100 22C and the taotal gemaatity >f
C3~135 enteriag the tiosphere eiell be nearly
egeal to the origisal ssosst i tke wasze.

If cesiem is adsorted on a stadle solid waste
phase with & distribution coeffi-ieat of

10 (B*7), tLe meximsy cosc atratisz of Cs-~12:
eatering the biasphere is estizated ta be
sbowt 7S% of the origimal Cs-135 it the
waste. It T-iassic rocks, aszesiag the
cesiss is 2issolved ia the Ligeil, the
ssximes corcestrations and total guazticies
of both Cs-135 ar2 Cs-137 enterizng the
biosphere voeld be negligidle. If waste is
stored ia crystalline rocks and pletonisa
Pe-239 is asswmed £3 De soladle is the lijsid
phase, thea the sazismws cosceatcatios
enterizqg the diosphere is estimzted to de
sbout 2600 tises STC and the total gesntity
entsring the biowzhere is ado~t 14€ of the
initial geantity. If the Pu-239 exists fn
the stadle solid phase with a 2iscridetina
coefficient of 10({Z2+5) thes saxisus estimrced
cotCeatration ani total geantity estering the
biosphere are greatly radeced vs valces af
less tkas 0.8 cvimes EPC 334 1t Ci,
respectively. [If Triassic zocks are selected
as the hose saterizl the maxings
concentration ard total gsantity ectericgy the
tiosphete are evez zaaller, vith respective
valoes of less thas 13(%100) tises IPC a2d i
uCi. Calcolations show that: 1) rolable
sos-calioactive kit toxic aitcate-zitrite
vaste vill be tie most diffiznle t3 celece
below BRPC on eztering the biosprere, 2)
2ilotion of this satezial in crystalline
tocks will got redece the coscentratiza telow
A2C before entry into the diosphere s5d )
dilotion of ¢iis sacerisl fros a zavecn ta
Triassic 1 7cks vould redsce the concentratior
to less than 12X 2RC. (8)

the approach is usefsl in assessing xzhallowe lan<
Seriasl for low-level vaste despite the fact thsat
thir chapter ceals with high-level waste strre?
in bedrock. (DE/IN i

®ODLLS, BATHEZEATICAL: AQUIFERS; DISPRESIFITY;
DESTEIBTTION COEPPICIEST, SIOSPNERE; I50TQPES;
BEDEOCY; BYDPODYSANICTS; WASTES, LIJNID; dR3TEZS,
SOLIN; VASTRES, RIGE-LEVEL: STOAGE, 4PILINIT;
TR2ORETICAL STODIES
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Srindley, G.¥., Fenasylvanis State Taiversievy,
Da pagtsent of Geosciences and Yaterisis 2@search
Laboratory, Maiversity Pacrk, PA.

Socrption and Pixation of Lacrge Catians by Shale
Pnrastions. (1)

T/091/S0B=T7/18268, CONP-T770739; vaste-tock
Tateractions, Proceedings of tre Beticisl ®asta
Tarsinal Storage Program Comferesce, JIniversity
Pucy, PA, July 6-7, 1977, (pp. 33-38y, 92 pp.
(Y/021/3ub~77/1026R, CORP-TT0T89), (1977, Aaqast
20)

Lacge cations such as Cse are prafecentisglly
sorbed and pactially figed by fine-Jrained
2:7 type layer silicates such as micas,
versicolites, seectites, and verious
oixed-layer sinersis. Since these sinerals
ace cosson constitzests of weny sha.s
forsations, these forsatiuss way provide
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suitable location for the burial of
radicactive waste containers. Nowever, the
ossal iavestigatioas of carion sorption and
fizatios mest be ertended ®o the comditions
1ikely to develop in the vicinity of Lurfied
tadiocactive vaste. Prior to possible-leakage
froa buried coataisers, elevited tespesratures
aroand the berial site will develop leading
tc hydrothersal sodificatjon of the
serrounding sizeralogy. B ranga of

" tesperatare and of simeralogy sust be
envisaged. If and vhen leakage octurs, an
ostvard diffesion of radionctive foms will
occur by solvation in the fleide fp the
shale. The ratio of radiocactive ions/morsal
icas will diwinish entwards froa the source.
At distances near the scerce, high
teaperature wodificatioas of the clay
siaerals and hMigh conceatiations of
tadicactive cations say lend to satsration of
the firatioa capacity. At qrester distances,
1ittle or no th-rml nodification of the clay
ainerals amd lower comcentrations of ions
will persit saxisea sorption and fixation.
The niberals stediesd to dste include one
‘phlogopite, {vor vermiculites, amd two
illites. The procedure ves treéitsent & tises
with 0.007 8 CsCl solstios and once witdb 0.0%
% CsCl. The amount sorhed was thep pesr ved
by ctomic absorptios methods. Then firxation
vas deterained using a rolution sixed with
WaR03 at Cs/¥a = 1/7600. Cesisa vas fixed at
gqrester than 1/600, indicating a strong
prefereace for Cs; this say be explained by
the lowver hydcation energy of Cs versc. Ea.
Sasples have also hees leachsd with strong
‘KC1 soletions in sa effo-t to sove the Cs.
(Asth) (KR}

Only the abstract is given.

SHALES; SEDINEPTARY ROCKS; CESIUA; SILICATES:
CLAYS; NICA; VERNICULITE; SEPCTITE; SORPTION;
PIXATION; VASTES, hADIOACTIVE; STORAGE,
GEOLOSIC; LEARKAGE; THERMAL PROPPRTIES;
AYDROTHERNAL ALTERATIONS; RATCIONUCLIDE
tIGRRTION; ILLITE; PBLOGOPITE; LABORATORY
STUDIES; SASTE-ROCK INTERACTIONS
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frdsl, B.R., R.D. Aguilar, B.P. Bayhurst, W.R.
paniels, C.J. Puffy, P.O. Lzvrence, S. Haestas,
P.Q. Oliver, and K. Wolfsberg, Llos Alasos
Scientific Laboratory, Los Alasos, ¥%.

Sorption - pesorption Studies on Granite. 9,
Initial Stwdies of Strontiom, Technetius,
Cesiuc, Barjom, Cerivm, Europies, Uranioe,
Platonium, and Asericies. (2

LA-Th56-0S; 62 pp. (1979, Pedruacy)

pistribution rstios were detersined for
socpt ion-desorption of radioactive trycers
betvesn the Clisaxr Stock grsnite (quartsz
sonzonite porphycy) obtained ut the Fevads
Test Site end & veter prepared to be
teasonably representative of the natural
cosposition of water ip eguilibrium vith the
Clisax Stock grenite. The sessuresonts were
pecforaed at 22 € and 70 C wnder atsospheric
oxygen conditions. Elesents given in ozder
of incressing distribuotion coefficient st
ssbient tesperatsce are: U (*6), Sr, Tc(+"),
Ba, Ce{¢l), Cs, Eu(*3), Pu, and 2u. At 70 C
the order is: Tc(¢7), S, Ce{+3}, Bu(edy,
Ba, Cs, Py, spd As. The effects of sscface
ares and sinerslogy on sorption were slso
investigsted. The sorpticn ratio (R(d) =
activity per g of solid/activity per sl of

[

1y,

vater) increases slowly with time presesably
des to the slow intaractioa of the rock
sorfsce with the growndmter. Serface
slteratioss pressmadly are also the ressons
for the observation that it is more 2Ufficslt
to remove Cs, Cs, Zuw, Puw, and iz from the
rock thaa it is to sord these elesents
‘desorption ratio greater than sorption
ratio}. The sorption ratios fur all elesents
studied, except Ce and Pa, scale with sarface
area or particle size and increase vith
teaperstere. Thiz preswmably indicates that
Ce s»d Bu 40 ot follow 2 ion-exchkange or
socrptios sechamisa. Vo appreciable sorption
of Tc{*7) asd U{*6) wax obdserved.
Permeability and porosity measuremeats mce
also made on consolidated cores. (RAP)

sorption ratios of :ll elesents sesssred ate
giver in graphic asd tabsler focs.

cistribstion Coefficienst; g

Sr 85; Tc 95a; Cs 137; Ba 133; Ce 81; Zu 152; U
237; Pw 237; As 201

SORPTION; DESORPTION; GRABIPES: ROCKS; TRICEES:
TEBPERATURE; SURFPACEZ PROPERNTIES; MIWERALS;
PERBEASYILITY; POROSITY; LABORATORY STUDIES;
CATION BICRAWGE CAPICITY; PARTICLE SIZ®; GROOUND
UATER: BQUATIONS: BISEZRALOGY

<9>

ecdal, B.R., R.D. Aguilar, B.P. Bayburst, R.Q.
oliver, and K. Volfsberg, Los Alamo=« Srientific
Laboratory, Los Alasos, FS.

sorption-Desorption Studies on Argillite. 1.
Initial Stodies of Strontiwm, Technetius,
cesius, Barius, Cerium, an{ Zsropium. (3)

LA-T855-8S; 72 pp. (1979, Raxch)

Distribstion ratios were deternined for
sorption-desocption of radiocaccive tracers
betvesn Elesna argillite available fros the
Bevada Test Site and s mter prepared to be
representative of the naeral groundwater
coaposition. A batch techaigue amd
calculational ‘sethods sexe developed for nll
seasuresents. The residuyes frum the sorption
suresent vere esployed for the desorption
expectinents using the sime technique. The
seasuresents vere perforsed at 22 C gnd 70 C
under atsospheric oxygen conditioas, with a
pacticle size range of 106 to 950 se. The
order of increasing distribution coefficient
by elesent a* both tesperatsres is Tc, Sr,
Cs, Ba, Bv, and Ce. The effects of surface
area and sinesalogy vere also investigsted.,
The sorption cstio (R sudb 4 = activity per g
of solid/activity per sl of vater) incresses
slovly vith tise presomably dee to the slov
interaction of the rock serface with the
groandvater, Sutface s lteratios preseasbly
is also the reeson for the observatios thst
it is more difficult to resove the tracers
fros the rock than it was to sord thes. (RAM)

pistribution Coefficient
St 85; Cs 137; Ba 133; Ce WV; 2u ¥52; Tc 95w

SORPTIOF; DESORPTION; SHALES; STROWPION 05;
TECAPETION 95s; CESIOE 137; BARION 133; cTaIOm
181; PUROPIUK 152; TRACERS; FD WATER;
DISTRIBUZION COEFFICIENT; WIFERALS: TRAPERATNEE;
PARTICLE TIZL; LABORATORY STYUDIES: CATION
CICAANGE CAPACITY: SURPACE PROPIRTIES;
PQOATIONS: pR; CORES; TIRE YACIOR
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Clean, J.L., acd £.0. ¥vsn Atts, 9.5. Ceoclogiaml
Ssrvey, Portlasd, J2.

Relations Asoag Radiomeclide .ontest amd
Physical, Chesicel, and Biseml Charscteristics
o? Columbiz River Sedimsats. (2}

USCS Opan Pile Report: $25 pg. (19TV)

The radioneclides discensed ix this report
sere predeced by assuwtros activatios of
eiezeants in Coluadiz Piver water that vas
used to cool the once-throsgh meclesr
reactors is the Nantford ares mear Pasco,
®ashingtos, prior to their final shutdom
esrly i 1971. After retwr of tie low-level
radicective cooliag vaters to tie Colwsbia
river, sose radionsclides vere sttached to
sedivent particles and somse particles vere
iscorporated in the streas bed. This report
presents dats on radiocasclides in size
sepacstess of stremabad sedisents and
describes relatiens ssong radlonsclide
coatest, particle size, ceties exchange
capacity, carbon and mitroges coateat, sad
nisectalogy. Catlios exchange capacity varies
iaversely vith particle size. for méies
sapds to clays, the regression of the
lagariths of cation exchamge capacity on the
l1ogaritis of geometric-semm particle diaseter
is iinear and has a regression coefficient of
«0.6. Fean cation exchange-capacity valges
for sediss sanis fros seven Coluasbia River
locations are 2.8 (plus or minus 1.T) meq/i00
gra:s; mean values ror clay are 80.8 (ples or
ainns S.1) 3e9/700 grams. Yo statlistically
significant difference in cation exchauge
capacity was noted between focations at the
spper and fover ends of the stedy reach.

Clay sinerals comprise T0-80% of all
cosponents iz botk the less-than~-two asnd the
2-8 picron site separstes. The dominant clay
sinerals are {l1lite, sontworillonite, and
sigei~layer clays in roeghly eqeal
propoctions; chlorite and ksolinite in abovt
2 to 1 proportions cosprise 30% or less of
the average clay sinersl) sauite. Petrographic
analyses of sand that vas divided into S size
and gravel that was snsized shov
dominant components sre rock

., fuldspars, and silica-growp
coastiteents. PFearly 2/3 of sll rock
fragaents are volcanic rocks or volcaric
qlas: . Haturity indices are corresondingly
lov., Chrosius 51, 2Zn 65, Sc 46, An S8, Co
60, in decreasing order of conceatration arc
the gasss-esitting radionoclides identified
in Colusbia River size seperstes. (JET)

Extensive tabular data are presented.

Jon Exchamge Capsc.iy; Clay fontent; Grajin Size
pistribation -

Cr SY;: Zn 65; Sc N6: Bn 58; Co 60

SORPTION; BIOTITE; CWERICAL ANA.YSIS:
COSTARIWATION; DIPFUSION; DILATING;
DISTRIBOTION; DRAIFAGE; DRAIWA’ 2 BASINS;
DBAINAGE CHARACTERISTICS; DRI, KING WATER;
£133708 PRODUCTS; PRESHUWATER SYSTERS;
GROCAENISTRY; RYOROLNCY; ICNEOUS ROCKS; ION
LICUABGE; IOB EXCHNANGE CAPACTIY; BINERALS;
SODEL3; WOCLEAR PACILITIES; CRGAWIC CORPOUNDS;
PARTICLE SIZE; POLLOTION, VATER; ROCKS;
SANPLING; SILT3; SOTLS; CLAYS; SANDS;
SPECTROSCOPY; STREARS; SORFACE WATERS; WASTES,
LOW-LEVEL:; WASTES, RADIOACTIVE; LABORATORY
STUDIES

<
Scekoagor, T.2., a3d .S, C.adney, LOw Alsncs
t=iestific Laboratory, Los 1lawmas, BR.

Ecological lavestigatios of Beccery iz Sortandad
Canyon. (M

12-6890-PR; Progress Report, Biomedical aand
Stvironsental Research Proqram of the LASL
fSealtk Division, Jassary-Decesber, 1976, (pp.
47-86) (LA-6898-PR) . (1977, N1y

The bekavior of sercsry ia the enviroasent,
its distribe.ion, trasspore asd potentisl
siquifican.e fia fool webs, was emasiued esing
& ae¥*ly duveloped flameless atosic absorption
procedere. The procedere his 8 seasitivity
of sbost 10 og mezcery @r sasple. Inivial
reanits for soil sasples froa fSortandsd
Caayor indicate Bg coocentratioas sdove
beckgrosad (12 plus or simes 9 ppd). Streas
chansel ssaples averaged 78~99 ppd gnd streas
bark saiples 120-170 ppbh. Isitisl ressits
indicate that sercery is vell sixel to depths
of 30 c» in s0ils aad is preferentislly
concentrated iz streas sk soils. Is
sddition, sose «rideace was foeald to indicate
that Rg is relatively noce modile thaa Cs
137, (CAB)

oiscussion ot sobility of meccery is of intarest
for shallow land berial of toxic wastes.
[oR/C1B)

Cs 17

CONXTABIFANT TRANSPORT; POCD CEAISS; ABSOSPTION;
YZRCURY; DISTRIBOTIOS; WASTES, NOBRADIJACTIVE;
SARPLES; STREASS; SOILS; LABONATORY STODIES;
SOIL TRANSPORT
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fAavkips, D.B., 7.S. Atosic Energy Cossission.

fineral Reaction Studies at Bational feac .oc
Test ing Stetiom. (V)

TID-T7688; Use of Inorganic Zxchasge faterials
for Radjoactive Vaste Trestwaent, D.K. Jasison,
at al (24s.}, Proceedings of & Working Neeting,
¥ashington, DC, August 13-13, 1%62. U.S. Atosic
Energy Cossission, Division of Techmicsl
Inforsation, Washington, PC, (pp. $51-17%), 238
pp. (TID-T688). (1963, Januecy)

work on detersining siseral ceactions at the
Natjonal Resctor Testing Sta“fon (NRTS) is
presented. A Ieconnaismnce study using
lignite, benotite. tock phosphate, plays
deposit sediment., wicd sontsorillonite and
clinoptilolite-besring vitric tuff vas made
to sscertain the ability of these ssterisls
to decontesinate lov-lewl 1liquid redwastes.
Cribs in these sater. . ls wvere being
considered as a disposal stratagy.
Clinoptilolite and lignite were the dest
fon-exchanjers vith climoptilolite being
superior. It has a bigh distribucion
coefticient for both Cs and Sr vhich 310es not
change significantly as a function of pR.
Lignite has sisilar distridbetion coefficients
to clinoptilolite over a narrov pH cange of
5=7, theresfter the coeflicients decresse ss
s fonction of pH and the lignite begins to
decospos... Breakthrough cerves for tritioe
using 1ignite, alluvigs, ssd clinoptilolite
vege also detersined., Another study, still
in progress, is the deternination of tha
ability of the allavius to resove Sc 85, Cs
137, Co 60, Ce 188, and Ag 110 defore
breskiLhrosgh to the gsownd vater tadble., The
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grate size distribsetion of the allovige was
estisated. The variadles chosan for tRe
expecinent, which is a ({12) factorial Zesign
inclele: 1P, RIPIS, Ta (B0 2, IC1, 39T12,
Ja2508, %+, colesn lengtd, flow rate,
pacticle size, tesperatere, and type 0!
saterial. Only the Sr wvas rospletely resove’
azd all others wore fixed in varylag dejrees,
in the preliminery experimeats. Cerias is
renove? fros soletion by a precipitation as &
sodicn fare eacth dosble mlfate. Also, Co
cag be resoved L; am anfon exchanje resin.

In the fsture, synthe-ic clayr acd zeclites
will be studied. ({SDV)}

2stribation Conffictent; p%
5r 95; Cs 137; Co 65;: Ce 18%; Ag 110

ALLOVIRS; BEFTOSITE; SREZAKTEPNOGE DISTRIBUTION;
CLIBRIPTILOLITE; DECOPTABIBATION; DISTRIZUTING
COEPPICIENT; FYXATION; GROUND WATER: 108
LYICHANGE; LIGNITES; CRIBS; WASTE DIS?0SAl;
WASTES, LIQUID; WASTES, LOW-IEVEL;
EQOFTRORILLOFITE; pE; RADIOFUCL IDES: C11YS;
ILITES; LASOPATORY STUDIES; SOLIDIPICATION:
ERCAPSOLATION

<1
tevi, H.9., and ¥. fickeley, Rahn-feitner
Institot fer Keraforschung, Berlin, German
federal Republic.

Stadies on Ion Diffasfion ip Versmicalite. ..

COBP=-670512; STI/PUB-156; Disposal of
®adicactive Yastes into the Grosnd, Proceedings
of a Sysposivs, Vienns, Austria, "ay 29-Jun= 2,
1967. International Atosic Esergy Agency,
Vienna, Awstria, (pp. 161168y, €66 pp. (1957,
June)

Ior sobilities in versicclite as affected by
ion fixation vere studied. Cesius is the
sost fsportant radicective ton fixed in-
verpicelite. The release of Cs 137 fros Cs
127 saturated versiculjte by several cations
(Li, Sr, K) vas studied ss well as the
isotopic exchange vith porrsdiogenic Cs. The
fraction of smexchanged Cs 137 wac seasuced
as & foaction of tise. Isotopic Cs exchange
experisents showed 90% of the Cs 137 in the
verviculite to be fixed for tise peciods as
long as three sonths and st teaparacores as
high as 100 degree C. TIsotopic exchange of
¥s ip Was-versjcolites vas cospleted in a fay
sinutes. This indicated that the ismobility
of Cs vas a purely kinetic phenosenon. The
fixed Cs fractios vas ssaller than 90% vhen
the initisl Cs content of the vermicelite was
decreased. Exchange runs with other catioas
resalted in & considersdly higher degree of
Cs release depending upon the natore of the
exchanging ion. Alkeline esrths, which ate
also of interest in nuclesr weste disposal,
were not fized fo reraicelite. 12 mixed
Cs/alksline earth-versiculites, the Cs ions
wvere fosnd to be fixed Jse” a8 in pere
Cs-verwiculites. The alkslise esrth
sobilities, hovever, were cossiderably
reduced. It say thus be possible to
iesobilize various rsdionoclide ions (soch as
Sr 90} ia soitable soils by sixing thes vit)
cations f£ized like Cs. (FT)

AR sxperisental seedy of fon sobilicy in
versicalite vith relevance toward issobilizing
noclides that sight leak fros shallov land
borial sites. The stedy unfortonately does mot
include dats on the effects cf o8 vaciation snd

<12>

lov pP solgtioas. (BR/ET)
oo Excbange Capacity
Sa 22; Cs 137; Sc 05; 8 113

VERRICULITE; 105 EICRANSGE: PIXATION: CESIUN;
STIGYSTIUR; BARIGE: CLATS; ALEKALIWITY: DIPFISIOS;
SGDICE; RADTOBUCLIDE EISRATION; SOQILS:
LEBORATORY STUDIES
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1iyake, Y., and K. Sarshashi, Seochesisery
2egearck ixsociatior, Tokyc, Japan:
Teteorological Resesrch Institete, Yokyo, Japasn.

bisposal of Padiocactive Uaste into Deep Seas.
[£3}

Atstract, p. 82.

AR equation is provided for calcelation of
copcentration limits of radisseclides ia
seswater (Csw), assesing a daily uptake of
seafood by san of 100 g8, an upper lisit of
radiation dose to mac of S mcas/person/yc.,
ard thiat wastes suter tottos water
ismediately on arrival st the bottos and six
homogeneonsly from bottos to serface. Tas
results give Csw values for B 3, Co 63, Sr
90, Cs 137, ka 226, snd Pe 239 of 2 X
1I¢E-12), 8 X 10¢(2-17}, 3 X %0(2-17), V.5 X
10 (2-15), 7 I_10(2-19), aad & I 10(E-19)
Ci1/cu ca, respectively. The allovable liait
or anassl disposal of radiosctive vaste izto
the Pacific is equal to the decay constarnt of
the rediorsclide times its Csv tises 7 Y
10(2+23) ca cs (the totsl volus=» of wster in
the Pacifir). EHovever, satsral cradionnclides
and those alieady presest fros fasclear tests,
etc. sust 8lso bte taken into account in
calculating disposal lisits. Backgcoucd
valaes of R 3, Sc 90, Cs 137, Ra 226, ani Pu
239 i Pacific sscface saters are 1 X

0 (E-18), 2 X 10(r-96}, 3 X 10(e-16), 7 1

10 (2-37), and 5 XT10(R-19) ri/ce ca,
respectively. Sr 90 ard Ra 226 backgmounds
axceed Csw valoes. (LKB

oaly abstract is givea.
Total Top Comcestrfation
A 3; St 90; Cs 137; %a 226; Py 239; Co 69

SEA DISPOSAL; VWASTES, BADIGACTIVE; EQUATIONS;
DOSE PFATE; WAXINOUR PEREISSIBLE CONCEFTRATION;
RADIONUCLIDE AIGRAYIOB; BELEASE LIRITS:
TREORETICAL STODIES
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¥assser, C.R,, 0.S. Jeological Survey,
Wasbington, DC.

Geochesical Stedies Pertaining to Groend Stedies
of Radicactive Wastes. (3)

TID~T7620; Grousd Dispossl of Rediosctive Fastes,
J. 8. Motgsn, Jc., et al (7ds.), Proceedings of &
2nd4 Conference, Chalk River, Canada, Septesber
26-29, 1961, (pp. 237-28T), 635 pp.

{TIL~+7628). (1962, Match)

Studies of the effectiveness of versiculite,
glauccopite, crandallite, and andydrite in
scevenging radiocesios st vsrioss pf vslues
vece conducted. Versiculite scavenges cesica
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between PR salues ax low as 3 and as hijyh as
12.%. Baxises ios exciemnie wax attajzed in
sose sanples after a fo® bours, bet ir othiers
ap to several weeks was reguired to react
saxisss erchange rates. fa= exchamge
capacity of the crandallite sample stedied
vas abost &-180 g/ 10 g cf active phosphate
saterial for Sr ssd 2 seqg/100 g for Cs. Pat
sonteorillcaite the valees vere 50 weqg/t00 g
st the izterlayer sites and %) meq/33C g at
the elge sites. The exchageedle sites
rensining in the clay were Zfosnd to be I
neq/100 ¢, givicg & total of 128 meqs/100 3.
Glascosite renoves stromtiss mnd cesiam at
pis froe 3 to Y0 sith an incresss i= sptake
occetring st higher pPE valaes. Strontiss isx
renoved hy crandallite Zrce mildly acid to
alkaline soletios eaainly ty preciptiacion,
especially in the presence of alusinstes.
Cexise Tescts sech Icxs strongly with
crasdallite. Aabydrite was foand to rescve
strosties by precipitstior at a slov cate sad
wxice not at all. (CAB) KST)

gacqginslly sppiicatble. Wot too coaceraed witk
nataral scbsusface conlditjucne. (DE/CAR)

Ion Bxchange Capacity
Sc; Cs

VEASICULITE: CLADCOSITE; CRASDALLITE; ANEYDRITE;
CLAYS; pN; UPTARE; 108 RICBADGE CA®ACITY;
TASTES, RBDICIACTEVE; GEZOCHESISTRY; SAEPLES:
LATTICE: LABORATORY STODIES
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toetzan, R., ¢. Jansen, snd A Rob{upsos,
Battelle-Pacific Porthvest Laborstories,
Richland, wA.

Sorpticn of Yechmetinm 99, Beptusics 237, and
Asericles 287 op Two Subsoils from Differing
Beathariag Istensity Areas. (2)

BBUL-1839; % pp. (1975, Ray)

Distribetion coelli~ients (X3 values) were
detersined on sedsoils frce Fashington and
South Carolina for As 281, Fp 237, sad Tc 9%
4s a feaction of equilipriss solotion
conceatrstions of calcias (Ca*s) and of
sodies (V). K& values decreased ia all
cases with increasing solotion concentrations
of Case and Far. Por the South Carolina
subsoil K& values ranged (rom 1.0 to 67 for
ks 281 as a fenction of Cagee, V.6 to 280 for
As 201 s fenction of ¥es, 2.83 to 0,65 for
5p 237 ax & fonction of Cgee¢, and 0.76 to
2.2% for Bp 237 as a fenction of Was, Tfor
the Vashington soil K¢ vajues wete gteater
than 1200 for Am 287 g4 ranged fros 0.76 to
2.37 as & fonction of Case and fros 3,19 Zox
Bp 237 as & functios of Wer. K43 values for
T¢ 99 were essentislly O ot all MaRCO2
concentrations on the South Carolina sewhaoil.
(Auth)

Distr idstion Coefficiest
Tc 99; %p 237; ae 201
VEPTONION; ANBRYICION 281; TECHPETION; $3ILS;

SORPTION; OISTRIBOTION CORFPICIENT;
COFCENTRATIONS: LAPORATORY STUDIRS

<y
Sevacrak Piver Labocatory, Bikea, ST,

volese Pelduction of Plutoc ism-Costaminated $ail.
(4]

IPST-T5~127"1; Savasnak Jiver labacatocy
7sacterly Bwport, Vaste W lagedent,
Jageary-facrct 1975, (pp. 5257 . 8 pp.
(DeST=-75=925-1) . (1975, Janwmcy-tacch)

Ia a laborator; study, siaple water washing
was demomstrated to clissify soil fros
burjiasl-gruend platoniass ~aste trecches which
comtains apyroxisately 3000 curies an
approzisavely 100,000 cebic netecs (20
zCi/gras) isto twd distinct fractiocas: W)
Clay-silt (60 aCi/grss) that retvaics 95% of
the total plescaniss bet cosprises osly /) of
the total zoi}l that cosld othervise reqeice
stotage la derable contsinecs for eveateal
transport to s national repository, ssd 2)
sard [V aCi/gcan) that pevakas only 5% of the
plutonias a3 comprises 2/3 of the tital
soil. The soil wosld be kept wet throsghdet
excavatios and processiong to avold aicbocne
radioactivity. 7The tests ladicate thst
cossercial scrubdbing asd classifyiag
eguipsent sould decrease tse platoniss
sctivity in the sand sefficiently that the
sapd cosld be retorned to the berial
trenches. Yor the laboratory tests, the soil
vas fros g trench filled with pletoaies waste
ia 1968. 4 qesma pulwe hejight analyiisz
shoved 9) nCi of Pu 218 per gram. This was
the only significant alpha ssitter foupnd.
VYacioes agitavion tises and varioes wash
flovs (all with cottinsed sgitation) were
tested to detacmine theic effects wpoa
platonjiss partizioning tetveer szand ia tha
flask and the effisent slecry of clay-sile.
The effects of the scredbing are sssserizel
o3 several graphs, and it was foqnd that the
p-e-vash gcrodding (agitation) dit
substastislly inccease the race of clayp-silt
platonius elscior, with all tescted pre-wash
sctebbiog tiwes. (JET)

scais Size Disecidatian
Pu 238

SORPTION; ALPRA PARTICLES; DISPOSAL SITE;
LABORATORY STUIIES: 52 ARATION PROCESSES; SITE
SVALUATION; SOILS; CLAYS; SANDS; WASTES,
RADIOACTIVE; WASTES, LnW-LEVEL; voLInE
SEDOCTION; PLODN NION

<ta>
Strickere, ., A.M, Priedsax, and S. Pried,
Argonze Fational Lab.catory, Acgosom, [f.

The Sorption of Techoetius and Yodine
Rsdioisctopes by Varisas Ainerals. (3

COSY~T80622; Ammricsn ¥uclear Socisty Afnnusl
Beet ing, Proceedings of a Symposies, S2a Dlego,
Zh, Juse 18-22, 3978, (p;. 36%5-166)
(CONP-780622) ; Transactions of thae American
Buclrar soctety 28:365-366.(1978, Jome)

To investigate altersative sechkanises for
geological retestion of rsadiosctive I and Tc,
seasurements were pede of the abmorptinn of
pertechnetate, indide, and iodste lons fros
solations by various coseon simersls ssing
tracer asourts of Tc 358 and I 131 snd colaen
flow and batch techuigues. Results showved
that only g fev percent of Te and [ vere
sorbad by tuffs frow “os Alawos and the
Fevada Test Sfite, oc by basslt fros Tdaho

~
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TREWICAL RED PREYSICAL AS22CTS
718y CH8T. bR kA ]
*alls; jranites, dolomitesz, acd skalax
adsorded qmaerally lezx tige 13€ of tie TC or ADSORPTIOS: CASES: IABORATORY SIWDIPS: 2RGANIT
I. Sizety-nine percert altsorption or~wrred CIRPOGPIS; BALIGESS: BADIGCHENISTIY; Si¥8S:
with siomtals comtaicing Os, Pb, o o SOILS; TERORETICAL STOGDIES: ISHTIPES;
sel?ide (Dosraomite, galess, chalcopyrics). DZSORPTIOS: EODELS, TATEERATICAL: EQSATYIONS;
Thecte was evidence that fedectina of the 10DIBZ 133
pertackoetete anion occers whea sacbded By Za,
P, or ?¢ siznerals. Sslf e cospomais
contairing metal ions in W2 highest
oxidation state acsorbted 1c08 poorly (less
than SY). [odide sas strongly absorbed by
setaliifesoss minerals; Ag ainersls sorbed 26>
9%% of the Lodide tracer amd less thar 2T of Tasacki, 7., C. Kesashiro, asnd €. Takanmasai,
thy pertechzetate rracer. Nrilation state of Zyoto Gnivetsity, €yotc, Japan.

the setal ion Wa2 no olfect, Alsgorprt.om of
todsee 1o0a3 coimcided with that of isdide, Tests Zor Beharsiors of Rsdicactive I3Zine Gas ic
11thozok this nay be Jee ™ the redection of soils. Ppare 1. (3
. indate. Sorprios sechazisecs in the wicaralsx
aggnioed are related vo the mineral stractsze . Palletia o the Institute of «tosic Energy,
itoelf rather thar to dismolw3 or colloilal Kyoto Ganiversity, pp. 63; CBBL-tr-3558; 3
saterial preseat is molstlies. Absorption Pp-(1275)
zate &t TOOm tamparature s slow: with
bosraonite, TCOS tracer sorption reechked idsorptios tests for radiocactiwe methylk
»qeilibrion in abdost €0 hrs, while tracer fodide (CH2I) asd solecdlar lodine inm soil
taqeired 127 howrs. These experiments tasples vere performed. Sasples were of
dezoastrate that Tc asd [ can be gbzarbed bY scertais soil apd standard sand (properties
salectsd minecals that cestaic potentially gived 1o report) packed ia test colseus.
rede=ing or coprecipitatimg cospomnents. (LK) fethads of prodectios of the CHIT gas ant
analysis techaigues are dlscessel., Tests
Tc “Se; I 138 vere condested 3t variows teapatatules aud
husidities by passing radioactive CHII at
7-78 ag/1 throegh the 30il colums. Ressles
shov that adsorption vacies wita
coacentration of jas, anl decraases vhere
tenperatere and huaidity are h2igh. The ion
exchazge capeacity ranges3 froe 0.23 to 0.36
seg/G. TYor 12, 160% adsorptioa vas obsacves
vher 1044 was beiowv 3ingle solecslar ftle
capacity (165 wq/gl. Por CH3L, adsorptior
sa8 less than 10f of the load which was delos
solecular fils capecity (90 w3/9).
owaatities of air sveep desorption, of
solutios leach, #nd of resaising schrrance in
the sasples vere obtaised., Host of the total
<«19> CE3I adsorption vas desarbable Dy air sveep.
Takahaszhi, K., C. Kesashiro, amt? T. Rachida, Grder kumii conditionz, air sweep desocption
Kyctn Tnivecsity, Kyaten, Japacn. decreasad to sdost 70%, apd st high
tepperatere it wes lLess than S50%. Adsorptios
is mountais 20i]l vas atost 1710 that of
standard sand, vhichk corresponds to the
respactive specific serface sress of the

TECWNZTION; IOOYBE; TPACEPS; ANIGES:
SADINITLIDE RIGPATINS; CHRNICAL PROGEPTIES:
TICAYLT Q% COAPOUNDS; IDDISE CCAPOUNDS: POCKS;
SIWERLLS; TOPPS; SORPTION: BASALTS: 4RASITES;
DOGLORITE; SAALES; ABSITPTION: BMREISITE;

SALESA; CRALCDPYRITZ; NETALS; REDOX I!lC‘l’!O!S'
IREDBILIZATION; RASTZ GABAGEHEST; visSTE

ISPNSAL; LABOPATORY STOHGIES; WASTES, PADIJACTIVE

Tests {o5r S=haviors of Fadlosctive lodine Sas in
Soill. Pacre &, [N

Bslletin of the laatiteta of Atosic 'a—:qy, sanples. The satsratios adsocption of
Zyoto University, pp. S8; NPFL-tr-asss; standard zend is very lov cosparel with tae
pp. (1978) sosntsin soil. (LEN)
Ao sdsorption - "~1 for rmliocactive iodiae Peccert Adsocption; [on Brchange Capacity:
788 in soils b ~en crestad., Adsorption Perseability Coatficiant
POL wLit sass Ko ‘» 3i:14e Lnto »
rewmcrsible part a. icswversible part, and T 13
tine variastions fou A aTe given., The
sodal is defined mathematically, and is ADSCEPTION; GASES; LABORATORY 3STHOIT3; ORGASIC
te tad wsing sasples of standacrd sand for CORPOCRDS; RALOGEYS: RADIOCHERTISTRY: SANDS:
: solecular iodine and soentais ssnd for sethyl CLAYS; SOILS; CONCENTPATIONS: I[30TOPES;
! iolide. “est environsent is 4cy sir st roos

LEACRING; DESARPTITION; INOINE 13%
tespecatare. Calculated mlvas sre projected

! froes the test values. Valeves for K4,
! egsivalant to a Sistribetion coefficient, sad
for Ka ([the quantity of icreversidle
sdsorpeion per unit sass times rate of
icreversible adsorptios) cobtained by the Q2%
gasteady finv sethod for I 2 are 0.%8 V/g and Tamachi, T., K. Takahashi, and T. Roridbe, Kyoto
\ 1.2 x 10(t-3) 1/q9 ein, carpectively. University, Engineering Departeent, Kyoto,
Distribetion coefficient (Xd) is detersinad Japan.
}‘ o have & reange of 2.8-0.% 15, Thece sers
to ba largs test ercors in gqoantity of Tests for Sehaviore of Radionctive Iodive fas in
icraversible adsorption per enit sass and -3oils. Pact 1. (3)
rats of irreversitle adsorption, bat if theic
taspective values icre sssased to be 2% wg/g Bulletin of the Institute cf Atowic Lsergy.

and S x 10(B-5) 1/9¢ min, there is Zyoto University, pp, 9%5; ORPLetr-85%2; 2
approxisste agreenant with the observed Ka. op- (1973)
(LEm

Tasts fof behavior of tedicective iodine gas

Distcibacion Coefficient; AdsorpRion Rate; vere conducted wsing three types of

Peccent Adsogption
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CRESICAL AB) PYYSICAL ASPYCTS

€21> CO8T.
soils-~river sacd froa the Uji Gava River,
sogntafn sofl troa T4i Itsgesosine, and
standatd sasd fxos favcira. Tests sece
condected at 008 tepperature agd ar 105
2eqrees C, a3d at husidities of less thas
1%, S0-60%, and 50~100%. lesults are
tabulated is the text. TIa gesersl, the
Sigher kasidity, the less sdsorptioc -- which
sey be dee to water coverisg soil grains asd
redwcing surface area for adsotption.
estities of frreverszirie adsorpeion for all
sassples sre approximately aqml, reqardless
of the test coaditisas. (1M

Perceat Bisorptios
I
ADSORPTION; GASES; LASORATORT SYUDIES: HALOGENS;

SADYOCAETISTRY: SAUDS: TLATS SOILS; DESCY2TION;
1507T00eS

sacs, T., 08k B dge Wstiozal Laboratory, Ga¥
2ilqe, TH.

Strogties Pesctions vith fiaerals. (3)

TID-762%; Groend Oisposal of fadjcactive wastes,
J.1%. dorgan, Jr., et al (24s.], Proceediags of »
2md Confereace, Chalk River, Conads, Septeaber

26-29, 19€3, [pp. 187-195;, €35 pp. {19462, tacrch)

TAabOEstory tests wC” rgn to Cetersine *he
efficecy of vacious sigserals in resoving
stroatiss fros sislated mste xoletions.
Fosr sechenises of resoval vere examined: 1)
ion exchamge a3 an absorption process is
clinoptijolite and clay siserals, 2) ion
exch>rge as as sdmorptios process
charac.erized by the resctios of alssins,
setasosatic replacesent as chagacterized by
CaC03-phosphate gfeactions, and 8)
precioitation reactions with materal
vers..ulites and clinoptilolite in comtact
vith phosphated waste. Aluxine was fownd to
resove atronties by adsorftion, the reaction
teing pR-dependent, while verasicelite and
clays strongly sbsocrh stranties. Tests
indicate that gddicion of lisited asounts of
yhosphate prosotes resova) of stroatics fros
sofetion by vecmicelite in 2 metasomatic
teplecapeat reactios. Rewval of strontias
by aatecal versjculites and clinoptilolite
ves iwproved by sdsitios of phosphate ions at
highe: pR values., (CkD)

Relevant to types of Jeologic environments tast
vould be sost beneficial for sorptiam of
strontiva. (DA/CAB)

t14

ABSOPPTION; ADSORPTION: VERRICOLITE: pN; IO
EXCRANGE; ALONTSOR CORPOURDS: EIWERALS;
CLIBOPTILOLITE: PRECIPITATSON, CRRRICAL; CLAYS;
LASORATORY STUDIES

@2
Tamsza, T,, Gek Ridge Netional Laboratacry, Osk
Nidge, TN,

ne Significent in

Sorprion Pheno
te Oispossl. (1)

fadioactive~

Aenoitr No. 18; Uidecqraend Passte RansGement and

Epwire “=entzl isplicariops, T.2. Coot (22.},
Proc: s tings 0f a Svepcsiaw, Noustoa, I,
Decesder €-9, VSTV, ipo. TW-JI3). (1972)

At the Omk %ilyc Saticoal latoratory (V%SL)
lov-1lavel wicz%es agte trearted with lime-soda
10 Ienote STroC.iss ac? cesivs at 93 and 3%
levels cespacciv~oy. V.th a3 iscrease iz the
Iiwe-asd addicic:, *pe MY xtroaties will b
regsoves. Bedits-lerol wste ix 1isposel icgto
8 badded skale focmstion M/ the
dplraslic-fractsricg taichi_que. Maay ios
adsorptior eqautires Lave bean 2erive? foc
the adsorptine b minecals. 2e af the
cosnos featsres is tiat tha Corcentratioa at
the radioseclide asd ics steble counterpact
iz wswally sery los cosparea to the
cencentration of 3iswilved ra-x.  Por
ezasple, in low-lurel 1iguid wast> stadle
stroaticm is 172563 oi tie mdlar sas of the
catiozs. Solls, ss vweil ¢s “be Jifferent
chenical geality af cbt s33t» soOletions,
effect ion alsorptios. 2antxdrillonite has &
capecity of 100 s g/13. g. Trax capazity is
a rasslt of exchanje Fioper” =< asSSOCiated
with the octabedra]l layers ai? isosorphic
salstitetion. Verc!<slite baz = sisflarc
capacity to that of sonraorill-ite but .ts
isomorpbic substitecion is gelac21 to the
totrakedral layers. LRrcther type of
sudgtitetion iz Zse ta he foaizable fons,
kyéroger, pr2sect at the elgec of tae clay
sicegal adges. ®hile 1a womtmorilloaite ani
versiculite this tind 2f - Lagge ssConats
€97 otly 9T of the total capacicy, in
kaclinite it sakes uwp t< 538 of the total a:d
106% of tke total ia sesjaioxides.
Jogpization sadu:itgtion is pR depeniems,
where above 7 there are ssdstantial facrerses
18 Capascities. The distribution coelfficient
of versicalite 53¢ Xaolinite shov decreased
sorption whes & $aCl solotios is wised {52,000
vz 2,700 anl 2502 vs 98, respectively). Suck
a decrcase is explaices by solisw ions
cospeting fot exchange sites. This decresse
is not evidenced by ifllite due ta crystal
stfoctura., Edge-lattice fizatioa vas
seggested as A seiratle sechaniss foc illitic
sinerals. Strontfun atisorptism ts Asteral
systess is such lower than casias dJee to tie
competitior of crlciam for exchaage sites.
Aowever, heatad alusizas and lisonite exhibic
high dfstribstion coefficiears. Jsiso, by
increasing the g8 of the nateral mater vo I3,
adsorptior ks iacreased. It haz heen
seggestad that the Souy~-Thapsaa electric
double-layer theory ade juately erxplains the
exclange capazity of the activated alusina.
The theory vas also used to c.nclude that
atgoacise adsorption by versicolite et pit 13
is Jve to the exisztence of hydroxyl species.
Plstonjus in s0ils hax swen stedied very
I1itele and vork is nov proceeding os the
absorption of plutonius fros wvater systems.
consideration of the rock-fiuid or
setinant-fluid interaction is discessed fog
lov-level vaste 2ispossl ia persasble
formstions and sedise-level saste dizspossl by
hydcaslic fractering. Sose leasching dats ix
also included. (NDV)

fon Pychasge Copacity; pH; Oistribation
Coefficieat; Pffective Porosity; Bglk Deasfcy

ADSORBENTS; ALLOVION; CALCIOR CONPOONNS;
CATIOPS; CLAYS; COWTAIVNENT; DISPOSAL 3ITE;
EODATIONS; GROCHERISTNY; GROLOGIC SYRATA; GROTND
PATER; RYDEOLOGY; IRROBILIZATION; [OF ZXCHANGE
CAPACITY; RAOLINITE; LEMCRING, RONTNIRILLONITE;
PREDICTIONS; RADIONUCLIOF NEIGRATION; SALT
DEPOSITS; SASDSTONES; SHALES; SOILS;
VERRSCOLITE; WASTE DISPO3SAL; FASTES, LIQOID;
VASTES, LOW-LEVEL; RASTES, IWTERREOIATE-LEVEL;
VASTES, SADINACTIVE; LABORNSORY 3TODIEZS;
TREORETICAL sTOOIEs
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<28>
Tasera, 7., Ouk Bidge Fatiocal Ladoratory, Oak
7i2ge, TV.

zarth Scieaces. (%

0PSL-3509; Zavireasestal Sciemces Divisior
Aseerl Progress Beporet feor Period Eading
Septesber 10, 1978, (pp- 92-11), 197 pp. (1979,
apxcild

ictivities of the Tarth Sciesces Sectica is
PY 1978 jucleded: labocatory and field
leacking st3dies asd ladoctatocy
characterization of ask/slags asd fewd coals
tor the perpose of geterating iaformatios to
be ssed in the leas disfeml of vastes
prodece? by the casl fadurecy {tie Stored
Solids Stedy); developaent of a sisple amd
rapid assay techaique to estisate tiolegical
activicy is & demicrification rteactor;
davelopeent of sathesatical sodels relating
to ispacts of neclear and coal techaolegies:
asd expecrimeatal compariscm of Hatch and
chrosatographic *MChniques for devermiaztion
of distcidetion confficiemts (Ed). uae of
tee madeling stedies Lelatal o jeoligis
stotsge of radiosctive wvaste. Ia
iavestigating salt doses alozg the Celf of
exico, it das been fouwnd that vater flows to
the setflace throegh fractwres is the caprock
overlying the doses. To assess the
feaxibility of salt doses as radiocsctive
saste cwpositocies, growmdvater flow is and
arosnd thes sest be investiqated. B

prel isfinacy assesssent wsircg a sisple
analytical apptoach has therefore Beez
perforsed. Prisitive formlae for cospsting
the flov fiald in the atea aroend the dose
d for estisating flow tae to ti. sscface
have been 4derived; applicstion of thexe
forsslse to 8 Rypothaticsl sslt dose Las been
sade to estadlish the possible epper lisit of
flov cate to the sarface. In another stedy,
%8 end salectivity cosfficients of tvo
cadionwclides (Sr %5 and B 63) detersined by
chrometographic techaique eader conlitions of
wsatstated flow have bewn cospared

expear iventally with valses deternined By the
Datch egsilidcies sethod. Cosasasga shale
vas layered in & 4ry povemmd fors inte
chansel chrosatogrephic plates. Strips or
blotter peper veare wsed to deliver the
elocing soletion [0.12 ¥ Ca(POY) 2] coatalning
tcacet levels of the radicasclide to the
horizoatal plates. Water sovesent at ? c»

<28>

iscreseats along the chroeatigra,k was
éeterniced gravisetrically aad
rediosetrically with writiatel wereo-labeled
soistiocs. A cosplad-egmatisns srcel wmis
developed to detersize Td veises a3l
selectivity coefficients. The mo'ei Vas tive
varisbles: the water comtect, the Daccy
velocity, the dispersivity, the srlectivicy
cosfficient relating the walnows ,itially
socthed spucias to Ca, 324 tke selec:ivicy
cosfficiect relnstiag Ca te the tracer (St 25
or i €7). Bater watem aed Darcy welocity
vere obtained expicimentally: dispresiviey
vas detecoined froe indepesienc secsecesents
of tritiated mater alosg the chrosatojraphisc
coless, and the first selectivity Treffizfent
ty batck eqeilibcies seasucesests. Thaz, ibe
secoad smlectivity coefticiemt coell te
calcalated froem the sodel. Decawse
dispecsivity sessaresents wece the largest
source of ercror, the maxisee asdt viaises
valees vere ssed in calcslating the
selectivity aad distridecion c3a€licieacs.
These values were compated sith trose

det vimad by the Datck equiiiries sethod:
the usuits cempere vety well, ricth tie
sslectivity coefficients for Sr sal 9§
tesdiag to de oely slightly greacer mizg tie
chwosptographic sethol. K& vilees for B 62
vere 3.3-8.6 by chressteographic and €. ¢
betck squilibrisn sethod: mlectivicy
coefficients swge €.9-18.% ver ms 10.21. Por
St 83, Id°s vere 2.8~ § by Zhoisetogreniic
apd 2.8 By batch eqeuililries o~ "2ad;
sslectivity coefficients wate V.4-3) 2 rqrses
1.8,  (Asth) (IXM

Selectivicey Coefficient; ( istribativa “rwfficient
Sc 8%; Bi &2

LEACHING; DESITRATION: ASRES; COAL: RETRIDS:
EDZLS; RODELS, RATEEEATICAL; ZUVINONNENTAL
IZPACTS: BUCLEAR POSER; BISTRINITION
COEPYICIZPT; STORAGE, CEOLOGIC; WASTE STIRAGE;
SASTES, PADIGACTIVE: SALT DOSES; SROGWD SATER;
PRACTURES; CAP ROCK; EYDRAWLIC FRLOCITI:
SELECTIVITY CORPPICICST; STROSTIOE 83; BIlKEL
63; CEROBATOCRAPRY; UBSATURATED 1092; SHALTS;

SEDINESTARY ROCKS; TRACERS; LABORATINT STUDIRS:
THEORETICAL STUDIES; SITE SELICTIOS
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srebst, ¥.3., 1.5, Eeezjy Mg sexrch ard
Sevelopaent Msinistracise, Tzassportatioe
Stasch, Sashisgtes, IC. )

The Changing Patere of Uuclear Trxarspore. (s)

IAZA-SR-t0/28; Traasport Pachatiry for
sadficectivyr Weterials, Procaelims of & Seaizmar,
vieass, Awitris, V7S, fp. X%, {1975, Regest)

This is & reviev of the claages iz the
asclexc traasport ialdestry. Rajor esphasisz
is placert o verification rrograsc aised at
$etecnlning the adegurcy of mckage testing
i Srsige prograss. The vepst idestifies
problen sruas seck &5 (1) 1be lack of pahblic
waderstasding asd 1 meptarce ¢ the safety
requlations, {2} traasporx safegeards, ()
Safining th? techzicnl Dauis for safery
regelations, (8) :iacressisg mcaders of
aecieer wnterisl shipscres, (51 davelapeent
of spest twme]l caska capable of Remdlang Bigh
sestrae I eels, (51 “sasscsmert and
salidation cf radintion Josw sZardare,., (M
gealicy coatrel duxiag package fascimtioa,
(¢ correlerion of esgineeriag erulviis with
scale sodei vesting and fw] scale testing
sad {9) ef’ects of transportation strevys ¢
the iategrity of the cortemts iz the¢ parkage.
sti) (IT)

tafor esphasis iz placed on Heatifyirg pra-iva
aress in the tZ asportatios of secleac
satetials. (OU/37)

TRABSPORTATICN: WICLEAR RATERIALS]
PADIATION DOSE; SAPETY: STAPCATDS,
PACKACING: CASKS:; DRESYGCH: FEVIWNS

2007
FEDERSL;

<26>
Calsss, D.2., %ockwell Isterpational, fockwell
Bestord Opegatiocas, RUchlasd, WL.

States Repore, Pelicactive Waste Packasisg
Seedy. (D

RRO-3T-16; €9 pp. (1977, Decmsber)

This report preseats criteris foc thke
packaging of lov-level TRU saste (LITW),
istersedjiste-level TRO waste (ILTH), sud
cledding waste to ensuie that the contsisars
ead costests will be cospstible with tan
hssdling egeipmest and esvitonsencs
encountered fros the tise they sre filled
thtoegh final esplacesent. This stedy
coasiders only cossetcially gererated TIU
vastes, excladisg high-lewe], spuit tfwel
elesests, sl gaseoes vaztes, Proposed
critecrfa sce: (V1 conteimers for LLYY shoeld
seet the reqsiresents of 8 A {(2%5) package and
confors to DIT specificat ion nésbers 17C or
178, and not excewd 55 j3sllons volese oc %00
1bs veight; (2) ILT® and cledding vaste
costsisers should sot esceed a8 ostside
dispeter of 28 in., an ovexsll length of 8.5
tt,, or s gross weight of 12,000 Its.; (3
ssxinue secface tadistios lewnls of peckeges
shoeld be 10 s/hc for LLTV, 15 2/bs5 for
ILTS, sad 2000 BAr for claddisqg vesce: (W)
mxiees hest esissioss slloved re 5 vatts for
TLTF, 2% watts (o5 L7V, end 2000 vatts for
c.888ing vastes; (5) costainer Sesigs sest be
sdeguats for ssfe handiing; (6) thery sest De
8o sigsificanst resovidle sctace rsdioactive
contanisetion of (ae peckage; (7} inmtersal
ptessuce seaxias ere 10 psi for LeT0, vhile
ILYF asd cladding sest saet ASEE Prewssre
Yessel Code Sec. III, Div. 1. There age alsc
requiresents for criticslity, vaste pachage

e e e ST WY TR RN B SRS

€25

corteats, vaste pachage idestificavion, asd
saiatenance of guality coatral mecords. (LEAM)

PACEALING: BASTES, TSAFSUPAMSIC; BASTSS,
LOU-LEVE; SISTES, IFTTINEBIATR-LEVEL: CLAROTESG:
TRAPSPORTATION; CDSTAINENS; STASSARSS, PEDEEAL:
9931GH; YRESSURE EPYRUTS: CPETICALITY: BIRIAL:
QUALTTY ASTSPAYCE; BUSYE DISPOSAL: SEVIENS

<™

Zolosbo, P., and 1.%. Beilsos, Braokhaves
¥atioral Ladoratury, Departaent of ¥eclesr

Znear gy, FecCicar Vaste Yaaazgeseat Resesrch GXoep,
Tpton, PT-

Propertias of Bacioactire Sastes aal Saste
Contaimecs: Progress Report So. &,
Jely-Sepresber 1977. (1) -

S3L-YURLC-507T78; 82 pp. (1970, Jaasary)

2he sesxlts of & liteTatere secwey o8 the
corrosion of steel is scil aavirosmests as it
applies to the iztegrity of steel dress and
cild steel waglts uwsed for radfowctive maste
are presented ia chis mport. 7The effect of
tow paysizal ead cahenical propecties of the
20il as tiey relate to the rate of the
corrosion of steels sas explored. The
resslts of the literatere servey suggest that
the corrosiof crates 5 facrcoss alloys are
infleenced prisacily By sol! aocigtecs and
chenistry shile nlloy wmicctostrecteral axd
coepositional comsilaritions are of secomdary
isportance. It vay obsetved, however, that a:z
s steel is made sore retatast to asifors
corrosisn it bacoses soir vslaerabdle to
pitting corzrosion. The \emersl coacepts of
corrosion are discussted. tThe paysicel
propecties of the soll eavizomsaat which ese
discessed incleds aeration asd soistere
cotcent. Chemical propertie.: sffecting
cotcosion shich are dincesnel " .clele
dissolved inorgesic coastiteeavs, orqanic
sattecr, sad DE. Tests and criteriz far
seasering soil agg-essivenass with respect to
corrosion isclede resistivity, vocal scidiey,
redox potestial, snd polarizatise of the
setal. (JC)

Good zeview of soll parase ters which cas be
seaasered %0 detwrsine celative sggressiveness of
soil. (DBrIC)

DRORS; STEELS; CORROSION; LABORATORY STUDIES;
SOILS; ALLOYS; RESISTIVITY: CLATS: WiISTURE
CONTEPY; COPTAINES [STSCRUTIY; ORGANIC CORPOREDS

<28>

Kleianchaide, R 3., Sarvecd Oniversity,
Dejarteent of Sasitary Engineecing, Casbridge,
m.

Optisys Flov Charsctecistics of Teaks for Decsy
of Pile Cooling Wetar Activity sad Storsgs of
Fuel Elesents. (W)

TIO- 7517 (Pare 1); Sasitecy Eagineerisg Aspects
of the Atosic Bsergy Isdestry, Atosic Emergy
Consission Papers, Deceaster 1955, (pp. 60-9)
{TID-7917, Pact 1). (1955, Decesder)

Lagzge tasks srxe weed to store feel e¢lements
tepoved 508 neclesr resctors. BHere, vates
segves ss5 o shiold agajimst radlosctivity, as
vell as s covlast of best gives off fco9 fael
elewents and ss Jiletant of sn redioectivity
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28> THEY.

telesswd froe a defactive faal element ia
starage. Practice iz (%) to ywcircelate asd
Zilter for clacrificatios md Jecoatssisstion
a? e watetr o (1) to pemait coxtimacesx im
and goet flow of pwrified wmear. Agaiz shove
circsetting showid be avoided a3 82 econgwy

e. This the tank shoald have Cthe
wost favorable flow characteristics possible
fir its size. The tamparatece of this water
ks cot high as in the case of rescter coolant
water. 1Ia the iavestigition of IZeteatios
tacks the so callad "flov-through cetwe” is &
sost ssefsl amalytical tool. Edeally, sech a
carve praviles a ststistical]l distribation of
the {lov-tines of isdividma]l water solacsles
ia passage throwgh the task. Actual
flow-thtowgk curves caa osly approxisate sech
2 distribetion gisce the Wwacet molecules oc
ions 20 a0t secesmrily felles pathlizes that
are idestical vith those cf wmter solecales
or particles ef vaste. Naewsar, lisitatiens
are iwposed by fwpecfectiomsz 8 the
sessitivity asd precisies of the tracer
Invectiva apparates. Sevever, these
soa-{deal conlitions may ecdinacily be
controlled 50 that the ermor is asgligidle
fros # practica” wviewpeint. 3 Clos-throsgh
curve obtiised itk & geod tracer and
Zetect fios spparates provides ssefsl
iatorsation telating to the Zetention
chacractecistics ef & taak. Fith a novledqe
27 tha statistiaal distcivution of flov-tises
of inqivideal particles it is possible to
calcalate the redection iz activity of any
catissctive isotope of specified half-life in
paszage throsgh the basin. [Asth)

YTASES: PORL E SRENTS: PILTERS; SECOSTARIEATION;
COOLASTS: Team RS [0€S; PARTICLES: SILFTION:
ASTE STORAGE; WASTES, SOLID; TRACEIS;
*YAPLITIOS; ISSTPONPITS; WODELS: ZQUIPIEN?,
PLASTICS: LAMOSATORY STUDIES; BADTOACTIVE OECAY;
STATISTICS: SETELAED NSTAISEPS: TRELPETICAL
STODLES

<29 .

Kniazesycz, B.5., a0 J.E. Ash, TEDA
Corporation, Berkeley, CA; Piderglass Design,
Renicia, Ca.

Is the Stesl Dres the Aasver?. (1)

CeRr=71705%2; nanagenent of Low-level Pedicective
Gsste, R.0. Carter, A.A. Roghisei, and 5. Kats
{Kds.), Procesdings of & Sysposies, itlanta,
Gk, May 23-27, 1877, pPergasca Press, Bev Tock,
Y, Ch. &, (ppv 593-60W), 128 pp. (V979)

PTesast lov-level radiocective vaste packsging
is Josinated DY the une of 5%-gallos dcws,
while lacrger sizes are being stilized becssse
of ecesosic iscestives. The uwge of steel
vith its isberent cicrosion tendenciss
resuits in potantial probless st the Durial
site., The ¢se of sivanced fiberglass ras &
peice pensity vhes cowpaced vith the
$5-gallon dres, it bDemefits sske it ss
sttractive vaste berlsl estecial. Piberglass
covetred druss or containers offer & nesber of
sdvantages over alwsisse, stes]l, plestic, and
wood for the storage of ssclesr vaste. The
effactive Jife spes of the fiberglass
costainer is ot lowst 50 wars, Piberglass
cesin is o radistion daccier, offering
shie)1ing propecties to nisisize serfsce dose
‘cates., ribwrglass is vater tesisteat and
sisisfizes sny lenching of wsste isto the soil
over sigejificant peciods of tise. It
provides strecterel integrity ssd can he
Senigned to vithetand the cospressive loeds

2

escouiter«d iz eacth becial eperations N
t78-ia. PrP fiderglass aar vithstand a
pressare of 100 psi). Pidecplass khas s bigh
corrosion resistance. IR cas be ssed ia
asseciation vith fire retardant oc
self-eztinguishing rezies te operate
contisscusly st 300 F. It Ras bigh
streaqth-to-veight raties as cespared te
coscTete and steel: a f Dierglass sst lasinate
tas & strewqth-ro-weight Tatis of 394,900
cospare with 230,800 for seeel. Tiberglass
is electrically noacosdactive and iz a
therm! issalator. It has & ssootk dsceble
outer fiais) of solded guicest fec esse of
decontsmipation and sitmavioler.
Thea threshold for significes
damage to the fiderglass rusias gpcoposed
saste coataisers aze Migh; typical cesians
vhich venld be wsed are Siseral Pilled
Selyestes [2 X 10(E*9) :ai thresheld]) and
tromatic Saiae-Cuxed Epoay Polymer [ 16 (2010}
cad thrusseld ). TPisally, Cibecglasa seets
¢t of Trassportatios requicesents.
The Iay to a fibezglass meclser wasts
coptalizer is the design Lategrity echieved
thrwush the guality of the csterials ssed;
i.e., tensile stresgth €or /8 ia. of
fiberglass cas vary fcom 8,09¢ ta 530,000 psi
depandiag wpon the type of glass end resin
zpecified. Naad lay-sp, chopper gus
applicstions hase biex tried by sowe msclesr
facklities to cover . ,olen bdoxes. This
sathod wvas eaployed chiafly becasse the
fa%¢ icacors and dexiguners thosght ¢ sas tke
cheapest alternstive. Ia seitilayer
applications, thk- chopper gus sethod
typically eses asch sarc fiberglass, lsbor,
an3 ctesia thas other ssthods; thes Creating
sore costly part. The secret to seccassfsl
fibecglass dasigh is to eaploy Sigh quality
saterials sech as soves rovisg or set, which -
vield a lover cast part vith two to fosr
tines the material stremgth. VUsing ssch
sethad, the fibecglass altarsatives to wae
5%-galloa drus 43 & seclear vaste coagtaiser
are virtsally ealisited. (Reth) (LEN)

A table of physical propurties of Ciberglass
lasinstes ssde of polyesi.x tesia and varions
glase cospositions is incl eded.

PIDERCLASS; DRORS: CONTAISERS; WASTES,

LOW-LRPVEL; RESINS. PRYSICAL PROPERTIES: CREWICAL
PROPINTIES; TESSILE STREIGCTE: CORPOSION;
EVALUATION; TRERSAL PRIPERTIRS: LEBACRING; REFIESS

<30>

weclise, 2.3., D.L. Ush, and K. Tersia, Rockweell
Internstionsl, Atosics Iaternationsl Division,
focky rla’s Plast, %oldea, CO.

Radiosctive Daste Package Developmest at the
Bocky Ylats Plent. (2)

IAEA-5R-10/26; Trasasport Packagisg for
Badioactive Raterisls, Procsedings of s Sesminer,
Vienas, Austcia, 1976, (pp. 15)-16V)
(TARA-SR=10/26) . (1976, Asqgest)

Curzont fedecsl tegalations raguire thst
alphs costsmisated wastes (sprcific asctivity
greater thas 10 8i/9) be coatained ia
costainers which cas be placed is cetrievadle
storage for twency years after which the
exterssl secfece of the peckage sest be
contanination free ssd capeble of beisg
tehandled. The pspes coviess Rocky Flae’'s
package developmest progrss 1ight of these
tequitenents. The averoge snavsl volese of
platoniss contasinsted sastes prodeced st the
facility esceeds 3500 cw 8. These vastes ore
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€36> ComT.
ccaasportead atter fateris stocage oa zxite, to
the sycrfacwe stocage feacility at IDPL. These
vastes soe sostly freguently trasspotted in
215 liter stewl &xess lined vwith .23 sisises
{ 11 pol pethyld 1iser. Thinm liser is
tded fros e 1inkatle resis amd is
designed for stiffaess. 1Mhis stiffeess
pecuits stacking eves if corzusica of the
stewl dces occcurs. Real-tine aging .
expecionce sith §.15 ca steel and 0.23 c»
nlpclyl-c isdicates a life tise ia exceas
20 yverw. Qltexsative lisers cossidered
hehh (D s therwally focosd open-hesd
limer (9.08-0.20 c» thick) [2) a tlow-soldad
clesad beat-liwmr {0.90-0.2¢ cu thick) asd
{H a fiber glass reisnforcwd polyester resin
6.1% c» tiick). Wastc~ we slso packaged in
plyvocd bozes 3 c» 8 capacity, walled oa the
exterior with .32 w 28.65 cu Liderglass
reinforced polyester. UM

A ceviev of the Mistocicsl aml cerreat package
developaents for Ps 239 vastes genersted st the
fecky *lats flamt. (OR/AJT)

PACEAGING: WASTES, RADIDACIIVE; PLUTOSINE;
COSTANISATIOP: LIVERS; SASTE YOLSNE; STANDASOS,
PEDYAL; RETRICVARILITY: DRURS; STRELS: RESINS:
ECOROSICS; POLYRTRYLRSE; REVIEWS

<N
Bav Praobless irise for Feclew Uaste Storage.

(L]

Chemical snd Zagiseeriag Sess, ¥ pp. (1978, Jumne
2y

%oy findings Bave shown thet the hest
geserated by the decay of high-level waste
nay iscresse the leach rate of calcines sad
borosilicate glass. Beprocwsswd saste
canisters sre espected to hawe 5 kv hest
prodection 10 years after repcocessing.
Speat feel sssesblies are expected to
gepesate 0.7 kv, This hest conlid raise the
tesperatare of salt forsations to 800 degrees
C. tLeach tests at Y00 Segees C ond 100 atn
on borosilicate glass showd cosplete
destrection of the glass within 2 veeks and
estentive chenical reacticas Betvees tha
wascas La the glass and the leacking
solstion. Sisilsr expariseats on calcine
gave sistler resylts. Tie DOZ and the
Svedish State Pover Board ate beginning s
joinst stedy on effects of hest on gremite
forsstioss. Concern is that hest say caase
cxpension asd cooling contraction with
cesslrant cracking leadiag to iacreased
qreead vater flov. Heaters hasve Deen placed
fa an abendosed firon sine and stress sositors
set ep in sdjscent rock. (PG}

3 teport ob a8 article abost the probless that
tadiosctive decay heat say pose On leaching
propezties of cslcipe and dorosilicetes.
OR/76)

TASTES, AISE-LEVEL; 4LASS; SILICATES: QALCTIWE;
TERPERATURE; LEACRING; SRANITES; SALT DEPOSITS;
G300%D UATIR; FOLIL REPROCESSIDG; BASTY
SAPAGENRET; PIELD STUDIES

<D
foss, 0.8., R, Bacss, T. Frighe, D. Fesver, snd
P.P. Stesras, 3C$ .agipeers, Long beach, CA.

L3
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Stedy of Zugineerisg szd Sster Zasagasest
Practices that ¥ill Sianisioe the tafiltratioan of
frecipitatios imto Trenches Coavaising
diocective Saste. (V)

ORP-LY-T78-5; 97 pp.(V973, June)

The resulits of a staly of emginaeciang and
water mansgement practices te lisic
L-n!tnuo- of water imo madicective mste
burial ¢ is ted. The stuly,
ceomnissioned By the "8.5. Baviressesatal
Protection Agescy, esphasized the comparison
of barxriers to misinize or elinimate
pexcelatioca of wmter inte disposal treaches,
sathods to stadilize the ground surface ot
disposal sites, asd procedsres to misisize
the petpetsal care and mintssance at tiese
sites. Tresck aald site cosstruction
sltarsatives are Ziscessed with Tespect to
expcted benefics, poteatial drasvbacks,
approzisate cue:s per specified refereace
d4isposal treact, asd applicabilicy of the
nathod. Tresch caps 24 covers are discessed
vith respect to ajvaatages, disadvaxtages,
expected loagevity of barrier, applicability
of oplion, and the apprexisate cost per
specifind refersnce treach. & miltilayer
cover is stated to provile the best overall
isprovesent and consists of & sarface layer
of gravel, a prorective layer of soil, as
ispervioss cap, and cospsctud so0il lirectly
ovetr the solid saste cell. The geseral
philosophies goewrning sonitoring and
naiaiesance are dfizcessed is detail and a
recoswendatios for iastallatios of relatively
inespensive s0il soistere cells to detect
anosalous soistere accemslations in barial
treaches igs pade. (JO)

Althowgh sqee of the iaformtioca proviiel is the
general bsckgrosad sectios of t e repart is
inscorzect, thy reviav of ianfilecation barciers.
tresch construction slternatives, sad tresch
gtosting is geite thorowgh. (DB/I0)

TPYSCBES; BURTAL; LISERS; CLAYS; CINCRETES:
ASPEALTS; SOILS; GROUTING: NOBITORING;
SAIFTEDANCE; SEAL NATERIALS; SITE SELECTION;
UASTE BABAGEWZSY; ROYSTURE; OLSPOSAL SITE; COST
SEPEFPIT AFAMLYSIC; UASTES, SILID; WASTES,
RADZIOACTIVE; CAPPIBG: SEALIBG; MEFIZES

<>
Seinstein, C.Z., Tacktigez, Prance.

Copf inesent Thasber for Redjosctive Srodacts or
Sastes. (3

Prench Patest Wo. 2,209,9813; mIN-2395(rm; 27
PP- (1977, Jsnsscy 191

This paper descrites » design for s
confisesent chasdber for sither lov-level
1iguid or aigh~level solid vastes. It is
desigued to elisiastes cwrent prodless doe to
cantsiner corrosion snd leakage,
contasfinstion of coolant vatsr or sir, the
pover cossswption of forced csolisg, sasd the
expense of thick-valled self-supporting
stainless steel contatsers. The systen is
cosposed bssically of tw coscentric chasders
of thin corrsgated stsisless atee],
sertounded LY a sepporting concrete casiag.

A Cooling systes asing matefally coavectisg
21814 say surzouad ose of Doth chasbers.
(L2m

Docesent trasslated by the Premk C. Tarnhas
Cospany, Philadelphis, Pensiylvania for Kownd
Laborstory, Biesisberg, OMio.
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<33> Cowr.

SURTAL: COSTAIBERS; TASKS; BISTE STYORACE;
SASTES, BICE-LEPYRL; SASTES, LOW-LEVEL; SASTES,
LIQUID: WASTES, SOLIZ; DESICE; COOLANY SYSMMYS:
STEELS: TOOLAFYS: WASTE BAPLAGENEST: REVIENS
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<38>
Mass, L.B., b.K. Juske, and P.T. Dicksan, BC
asd ¢ 1dabo, Isc., Idabo Palls, ID.

Envireovental Surveillance Report for the Idazho
Fationsl Pagiseeriag Laboratcry 3adicsctive
Waste Sanasgeseat Caaplex -~ Mmamal 2eport, 1978,
(£]

wee-1357; S0 pp. (1979, June)

This ceport presmats the mealts of
soaitoring and sarveillence activities
condected at the INEL Radicactive Vaste
Basagement Conplax (RNEC) during 1978. The
surface tadistion sarvey of the Sebsurface
pispesal irea (SBA} found Dackgroend
tudiation to be 0.05 a2/kx at ¢.9% 8 above
sarface. Afeas with resdings greatexr tham 1
al/ar iscleded » suall area mear %it 15,
locations sstromdisg Tresch 58, azd the Soil
Jaelt Aies (SS3). The decommissioned ST~V
Tesctor was 8lso surveyed, vith o cwalisgs
above 1 aBAC. Th len i dosk T
surveys of the RWEC periseter revesled
expossres of §7-1566 of over the 6-mowth
esposare perials; sverage background was 2%
all/yr. Rxposures mesr Pit 15 verw 21.5 tises
ckgroend, vhile Treach 8 sad tie SV
sesssred 8 tises Dackground. Afr sampling
esing 16 bigh~volene sir muplers and o
cosstest sir sositors showd 2 aoticeabdle
cadistion pesk ia late Barch, corresposding
to fasllosc from s Chisese msclesr test: other
eisor pesks reflscted RURC operrmtionsl
activities and/or varistions ia werther
patterns. Of 638 filters amalyzed iz 1978
sll bet 2 had ralionsclide comcentrstions
less than 15 of eacontrollsd ares Padiztion
Cosceatration Geide (BC6) limits. Thess two
costained As 267 at 36% and 9% NCC (aboet
19(E-13) oCi/uly. Soil samples collected at
25 sucface locatioas vithia the 502 tevesled
the highest contasimstios to De ia the
sorftheast sector of the area; cosmsomly
detected isotopes were Co 63, RE 187, c3 137,
®e 193, Ir 95-9d 95, end O¢ 18V,
Tventy-eight surface wster sasples were
collected fros tenoff locstions o the
Trsasscanic Storsge Ates (T3h) pond,
Transarasic Disposal LErea (TBR) poad, aand
occesionally froe Pit 15 shean stending wster
wss pressat. TFosrtests additiosal sawples
were takes fcom the Sig Lest Piver sorthwest
of the RENC. The most cowWSORm jasma isotope
datected is the saeples vas Cs V17 (22 of 82
sssples;: mrisen coacestrstiss 12.00 X

W (E-9) oCi/al. Other commonr {Sotopes vere
Cs 138, Ce 188, Co &0, snd Re 106 (Buxises
cosceatrations 3.%6 X t0(P-9%, 7.0 X
10E-%, 16.00 1 10(E-9), snd 18,80 Y 0 (E-9)
oCi/ul, respactively). A1l valees wvere less
than 1€ of wncoatrelled stas PCC lisits.
Sebsecface vater sasples exhibited ajaste
quentities of X 2 (6.0 T W (-7)-1.9 %

10 (3~8) eCi’el), steribetsble to Idsho
Chevicsl Processing Plant and Test Peactor
Ares petstions. Othesr rewtisy stediaes
costicend is 1978 incleled ssdserface
volstece sositorisq and 7SA sositocing.
Special stedies and projects conducted o
isitiated is PFY 1978 facleded: fasnel sMd
floral chagscterizatios studiss ond
redioseciide sselyeis, soil soistere
esclesios stadies, fatersadiste Loevel
TrauseTenic Storage Pecility somitoring, dust
sonpling, phase—lag stediem of Dassle amd
foterbed potowsbility Deneath “he 199C, and
lystiseter stedies. (LEW)

Cs 137; Cs 138; Ca 188; Co $0; s 706; 1§ 3; As
289

DISPOSAL SITE: GOSITORIVG: SITY SURVEILLSNCE:
DICEGROUND RADTATION: PITS: TRENCHES; PEACTORS:

- B . w L e e e VT ep oy St NI SNHRE ORISR

3
<Y

ATR QURLITY: TALLOUTY; BADTIACTIFVITYE; ASPRICISS

283; SOILS: SASPLES; COBALT €0: EAPSINY 783

CESIVE 127; RUVHYSIUS 103: ZIPCOBITY *5; yTdOIOR

95; CZRTUR 1&1; SURFAC? WA TERS; SRUN MTRR:

SO RIVERS; CESINT 11%: CERIUR Ias; ByTEESIOS ,
106:; MITIVA: IOISTRE: SIOTA; BADIOSCLIDES:

GPTARE; TIZLD STUDIES;: LABIBATORY SYIBINS;

SEASORENESTS: ECOLICICAL STOOIES

<35>

Albrecht, E., K. Tekn, and P. Perzl,
Gasellschatt fur Strzhleaf cxschenqg sbE, Bamich,
Gervan Pederal Repudlic.

Sisposal of Fadiocactive ¥astes by Storage in a
Salt Eixe is the Pederal Rapasblic of Cermasy,
et V. (D)

COST~-T00%905; STI/PUB/263;: Dewelopmsats ix tie
anagenest of los- and Intexvediste-Level
Eadicactive Vastes, P-oceedings of a Syaposius,
AMz-ep-Provence, Prance, Septesper 7-11, 1970,
Internaticssl Atosic Smergy Agescy, Viemaa,
estris, (pp- 753-759) (COBY-700%05,
STI/PED/168) . (1970, Sejptenblar 7-%1)

Digposal af low- apd fncarasediate-level
tadiocsctivy uwastes ia the Asse sale nine e
Lover Sazouny bas been accosplialed ia an
extensive progras of scieatific reseacch and
techaical 2evelopwent. <Tvo-haadred litce
dreps of vaste were ssplaced in salt sine
chasders ia varions comfigurutions st & Zepth
of T¢) seters. Traasportstion and hasdliag
techniques withis tie sine vece evalesteld 2ad
ssfety monitocring of the operation vas
carcied on at all tises. perations to date
have pot spcuestered aay sigsificant
conplications of ralicactive comtasinstion
probleas. {CAB)

Sot really shallow land bderisl dDecasse of depths
at shich costaisers are disposed. (D2/CAB)

COWTAINEPS; SIPCS: PASTES, LOS-LEPEZL; WASTES,
IETERERDIATE~-LEVEL; SALT DEPOSITS; DRUNS; WiSTS
VOLOER; PASTES, SOLID; BASTE STORAGE; SAPITY;
WIITOKING; STORACE, CEOLOEGIC; REVOSITINY; PIELD
STUDIES

<¥6>

Appich, T.0. Jr. (Trasslestor), Cospaay for
tmdiologic and Eevirossental Research, Isc.,
Bsnich, Germas Pederal PRepwdlic.

Ansest to Some Questioss is Cosmection with the
Segearch Project Estitled ~AFR Pual Elesent
tabedsent®. (N

ORSL-tr-8848; 18 pp. (1977, April 18)

Aspwers to questions sbost the wiste storsge
and test facility st the Asse oine sre gives.
The sine fecility is owmed by the Feder’l
Bepeblic of Gechasy and is operated by the
Coggasy for Radiologic emé mavicossescal
Resessch. Uisse is o resenced and tesc
facility sed s such is sot for pervasest
stogege. Rowever, the twtsots Peing perforsed
vill reqeirs s sisiees of 20 yrs. Even after
the tasts sre finished the wmste vill mot be
trassferred to persesest storsge et Gorlabes
3T elseavhers. ORber srens that ace
geologically asd bydrologically fevorabdle ere
baing serveyed. jAstdorizations for the
opezstion of the facility. transpoce of
vagten, asd haadling of radmates com frow
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varicss lavs existing snder the Gersmsa Atosic
lav dct. Wmakly radissctive asd selisa-level
waste ate to be storwd la Mz, This
izcledes AVE fuel e¢leseat graphite pellets.
Tp to zew 78,000 vessals of los—lavel vastas
and 1,300 vessels of sedim-Ievel vaste are
stored ia the aime. Por the safety of the
pertsoune)l asd snvireasest dese sesswensnts
are taken and gesersl rejelations are.
Coliowed. <Cacmallitite iz am contidered a
probles. The graphita spheres are
sedien-level vastes and comtain /100 of the
activity valwe of higi-lew] raismastes. They
are spent feel which 2oes ak cortain enowgh
srexivs to sake reprocessing feasidle. Az
alare systes is oa site for any safety
prodless. (¥OV)

sgpendices giviag definitions and persissible
activity for each category of waste are incleded.

COFTAIBEEST; DISPOSAL SITE: FIELD STUDITS;
ISPOREATION; FUBL LLPXEWTS. EISES; FOCLIERR
FACILIYIES; EEPOSITORY: SITE SURVEILLANCE: SALY
SEPOSITS; STORAGE, GEOLOGIC; WASTE DISPOSAL:
WAST? SABAGERZNT: BASTES, LOW-LRVSL; WASTES,
ISTERREOIATE-LEVEL

<>

spplied ¥ncleomics Cospany, Inc., Los Angeles,
ch.

Technical Infocrsatios Sssasry: Soil Gromticag.
(4]

Yon-Private Peblication by The Techeical Svaff,
Appliel Seclemics Cowpany. Inc., Sants Rosica,
CA. (1577, Jaseary)

The 2irst stvage of & feasibil,ty steldy o
eaploy cesest or chexical growting to esplace
an lapervious envelope atcuwnd 1ligeid
cadioactive vaste taaks at Baaford for
secondary costaisseat during wast-~ retriewmal
iz described is this repore. Tiris .- vorgt
presests as introdectof¥ sectios on the
pcocess of giouting, reprists from the
Journal of the Soil Aachanics and Fossdetions
oivision, a groetiag biblicgraphy,
prosotiosal cosmercial brcchure Baterisl, a
grosting feasibility discession, and
conclesions and recossendstions. The
discussions are directed towards costaminant
sigracion preveation. (JO

Alehough the application discussed in this
gteport is for liquid vaste tamis, in sose
fnstancas applicatios to fill lov-level
redioactive wmste trenches ot provide peciphearal
qrost curtains say prove feasible, (DNW/JIC)

TREWCRES; BVBIAL; SASTES, RADIOACTIVE; SOILS;
SROUTING; CENEVYS; SAUDS: GRAVEIS; RESTRS:
POLYRERS; POROSITY; BASTES, SOLID;
RETRIEVASILITY: BIBLIOCRAPRIVPS: TAPKS: FASTES,
LIQUIO; BASTRS, BADIOACTIVE: RADIOWNOCLIDE
AIGRATION; FIELD STUDIES

<318>
ape, K.B., and V.J. Lee, Lo$ Alamos Sciestific
Lteboratory, Los Alasos, »

Eavironnental Surveillence at Los Alswos Dering
1978, (8}

LA=SOTT=-pR; 87 pp. (1975, Way)

%

The results of the rostise soaitoring of
rediat jox levels 3zd lewls of radiocactive
and soncadissctive eon-tmtl in the
enviross at asd the 1L Y are
.w for 978. lonlr-‘ ware coadscted
pharic, wter swpply, sarface sod

gu-u vater, sswage traatpest plant effleest
vater, soil, asd sedimamt samples.
fadiochenical amslyses for gress alphs, beta,
qusee, platoaias 238/239, cesies 137, asd
tritias were coadected on all samples.
rasies cosceatmatios in all sasples was
2etexuined by !hor.ou:lc unlym. s..lhy
of airbocee i
both a daily and veekly u-i.l. lnlm | {]
conpared te appropriate stmadards. 7The oaly
aesasureable radicactivity above backgrowsd
teyosd Laboratory bosndaries was froe
aizborne tritiastad water. The dose to the
17,000 cesileats of Los Alasos Cosaty was
calculated to De.0.28 saa-rwe and repcesunts
the oaly sexsarw.dle dose fro® laborarory
operations to the popslatios withis an &0 k»
cadins of the labecatory. Two inadvertest
ralesses of radivective saterial occerred oa
site ducrfng 1970 vhich were associated with
oag industrial saste sswer. Coatasisatiom
ressltisg frem both incilents ms

fully 4 aad no erposures to os
or off-site pecrsonssl are knoea to have
occurred. Host of the cadiosctivity is each
iacideat wvas duwe to plutesisa 238. dther
isotopes datscted inclsde stroaties 89,
strostiss 90, aad cesiss 137. (BT}

A suspary of the emviromsental radisactivity
artouad the Los Alascs Sciamtific Lsdboratory.

The majority of the data is net directly
applicable to shallos lasd Derfal of radioactive
vaste. (DA/JT)

Pe 238; Py 239; U; T 138; B 3; Sr R9; Sr 90; s
37

- ROSITORING; EFVIROBREST; B DIOACTIVITY;

SEDINESTS; SOILS; ARASURENENTS; ALPEA PARTICLES:
BETA PARTICLES: TRITIUFS; PLUTOWIUR; ORANIOER;
CESIUB; WINDS; PRECIPIT TION, SETELBOLOGICAL;
TERPERATORE; REYEORILOGY; EPFLUENTS, AIRBORSE;
2ADIONTCLIDE NICBATION; LAPOBATORY STUDIES

<39

Acther, 0.J., 0.K. Ralfecd, O0.D. Sackhas, asnd
7. R, Javke, Ridinlogical asd Eavitonsental
Sciences taboratory, Idako Palls, ID; 25 and G
féaho, Inc., Idabo Falls, ID.

2adiation Joses to Saall Fassals ar the ldebo
setional Eagineecing Laborastory Radioactive
Vaste fHanagesent Cosplex. ()

I00-12088; T3aho Satiomal Esgknmering Laboratory
®colegy Prograss, n.0. Backhas and 9.J. Acthor
(Eds.), Proceedings of & SyYRpo~_em, Jackson -~ ke
todge, 97, Septesber 10-17, 1978, (pp. C-%1) O
Pp- (JDO-1208@). (1977, aprily

A project to estisate tadiastion doses
teceived by conll sanesals ar the Ssbssrface
Dispossl Ares (SDA) Oof the INEL Radiocective
Waste Rsnagesent Complery vas initisted i»
Octobaz, 1977, 1 296-peiat grid of
thernoleni nescent dosiseter packets (TLD-700)
vas set up to provide above-groesd radiation
eTposecrs estisstes. Packets vill be cresoved
at fouc-sonth intacvals and snalyzed, the
fesslts being esed to create o radfation
exposuce contoer sap of the sces. Deer sice
(PEROSTICUS NAWNICULATUS) and Ord’a Kaagaroo
rats (DIPODONYS ORDII) are being live trapped
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in and acosad the SBA, implamtad with TLD
chips, and released for later recapture.
Ragjation doses to the animals will be
coupared to that of the captsre area, aed the
possibility of 1 aife will be
chwecked. Tissses ate heing collected froa
anisals vith bigher thas Iachkercund doses is
cosnjeaction with anotiar widy. Sadiation
deoses received by pygay cabbits (SYLVILAGES
IDAROEPSIN and mcentais wmetoatajl raddits
C(SYLVILAGYS BV TALLYI) in the SP) aTe also
befing estisuied wsing cie sase sethad.
Tufocnatios Cros these stwlies will help
deterwine vhat propoction of the ssall
nausnl).. indaditiag the INEL Sedsurface
disposal Ates are Durgowisg into of mear pics
and treaches costalniag raliocactive waste.
Anisals betrowiny seer buried maste shosld
have cradisztion deses significaatly higher
than ssbiest exposmres. Ourrowing may also
affect tis lomg-ters integrity of shallos
barial sites. (LEE)

SARZALS; RADINTION DOSE; EIPCSURE 2ATE;
SURBOSESG AUINALS; PITS; TRENCEES; FAST:S,
LOS-LEVEL; SASTES, SOLYD; PINLD STUDIES:
ECOOLOCY; PCOLOGICAL SYWDIES

<80>
Arther, 9.J., and 0.0. Bsrkbam, 2adiological and
Esvironsental Sciences Lsborastory, Tdako ralls,
0.

Zcology Studies &t the Idako Bstiomal
Engiswering laboratory Radioactive Vaste
Banagewsnt Cosplery. )y

I00-12088;: Idaho mational Emgioeering Laboratory
Ecology Prograss, 0.0. Sarkbes aad §.J. Arther
{245.), Procesdings of a Sysposiss, Jackisoa Lake
Lodge, WY, September 19-17, 1978, (gp. 28-7% 72
Pp. (ID0-1208€) ; IDO~12087; Kcological Studiex
oB the Idaho Butional Eagineering Labaratory
S.ce 1978 Projress Report, 0.0, Batkiaas (24.},
(pp- 73-92; 37 pp. (IDO-12087). (1978, Decender;
1979, 2pril) :

In Septesber 1977, stadfes were initfated gt
the INEL Badiocactive Waste Nanzgement Complex
to detersine the fapect of ralvaste disposal
oparations on the flora and faega of the
ates, and the possidle rola of “hess
acosystes composents iB ralionuclide uptake
834 transport. Aasiss]l species stilizition of
the area ix being estisatel by tri-veekly
dciving transects. Tissse sasples are bdriag
collected fron seversl species o rodents and
birds inbabiting tha ares and sna’'yed for
fission end activatica ;-odocets, "o 210, 2o
239, 260, and A» 281, Data is also being
collected on invertebrates. Prey feva’ns and
fecal sasfles fros the local predstors sre
being collected and analyaed to estisate
radionuclide transport is the food chain. 2
196-point grid systes wvas established over
che RVAC gad vicinity to grovide persanest
eaviroasents] saspling statioss. OCn each
grid & % 3 rsdins circle vill be obsecved for
presence and type of soil berroving.
Rstisstes will be made of the amosst of soil
berrowed ris J/hs), aad vhere bersos sasples
ata collected over vaste trenches or pits, s
redioneciide apalysis will be condscted. &
vegetsation saspling progras will be comdacted
to obtein %ata oe flecal specias present,
biowass, percent groend cover, aad to
detexnine vhether plancs play s role fn
eptake snd sovesent of radiomuclidaa in the
ocosystes. Only plaats Loving within the
Sebsecrface Disposs]l Ates will de stydied, as

<19>

these are the ones sost likely to be
costanisated. ftegetatiom samples will be
collected aad szalyzed for transsrasic, mixed
fissios, and sixed actiwmtion prodects, asd
this Jata wvill be celate? tc tiomass to
estisate the total radimctivity ia the
vegetation that is ava:lable for
eavicroaseastal trsssport. Prelisimary
inforsation obtained from these stelies will
be availadble for an emviroameatal ispact
stateseat to be drafted in 1979. (Lumy

Po 2%0; Pum 239; Puw 280; A 2810

DISPOSEL SYITE; PITS; TEESCEZS; SIOTA: 8I8DS:
SIRROWING ADIBALS; YCOSYSTERS, TERRESYRIAL:
ESTIRCPAENTAL IRPACT STATENEWTS; PSVIROIRESTAL
ZXTOSUEE PATEEAY; PRVIROBEENY; POOD CHAINS:
SRASSES; IBSECTS; PLABYS: MPIOSICLIDE
SICRATICY; PIBLD STUDIZS; SARPLING; REYEDDS;
PISSIOB PRODECTS: ACTIVATICE PRODUCTS; EIOLIGY:
R ITORBCLIDES: BIOIOGICAL SYUDIES; PRABSISABICS:
Sa°FE DISPOSAL: UPTAKE

<ar>
mcraclosqgk, J.T., 8.5. Seological Ssrvey, Ilato
ralls, 1D,

Liqeid vaste Dispossl st the I2adho Batiossl
mgineering Laboratory and tesaltast Waste
Pluses iz the Snake Biver Plain Ageifer. (2%

YDO— 12088 ; Idaho Batiosal tagiseering Ladarator:
Ycology Programs, G.0 Rarkhas and ¥.J. Arthar
mis.), Proceciings of a Smposise, Jacisos Lake
wdge, TY, Septenper 10-12, 1979, (p. 67} T2 zp-
(230-12088) . {1779, April}

Pluses of sevaral vaste cosponests in the
Sneke Biver Plain Rquifar at ISSL have been
soritored and mapped piriodically from as
early as 1958. Host of this vai._e comes from
8 Teactor foel repcrocesszing facility where #
3, Sr 90, Cs 137, I 12%, sa, C1, and thersal
effloents are injected through a 9] 9 deep
disposal vell, sad from lLiquid vaste leacking
ponds near teactor test facilities, shere
vastes contaiming 8 3, S 99, Cs 137, Co 63,
Cr 51, Ma, aad Cl percolate downwari to fors
petched vater bodies and rater thae ajoifer.

2 ) has been 1icpersed over an asres of abost
72 54 ke £ir the agesifer and aas migrasced
abouz 121 ks dovagradient. The 5S¢ 90 plame is
abost 8 2q ks in aces 208 extends ghogt 1.5
ks fros the discharge site. Cs 737 hag not
been Cetected is the aquifer, aal aay have
bews iesobilized by ios exchange is the
soedisents. A theraal plime covers abost 5§ sg¢
ks of tie aquifer, and Cl1 azd ¥Was pluses sbout
39 34 ks. T 129 iz disgersed over sbost 8 s
ke and bas wigrated aboot 8 ks Jowagredisar
fros the discharge site. Coscentrations of
these vasve products ara lov relative to
Adzinking varer. This stady hag prodaced
extensive £ield data which are svailable for
ssalyzing solote sij;ration phenosens in
grosadwater. Sveserical solste transport
#0deling technigoes are svailabdle to predice
the eigration of these mrerialx in the
futare. (LXR)

R 3; st 90; 78 137; v 129

ACULPERS; CROGND BATER; VASTES, RADIOACTIVE;
ASTRS, LIQOID; TRITIOA; STROWTIUA; CESIOR;
IOVINE; SOOTON; COBALT: CHRORION; CHLORIBE;
PERCRED WATER; RIDIONOCLIDE WICRATION; PrELD
ST001ES; 9ELLS, INJECTION; WOLDI®G PnIDS; PDNDS;
UASTY DISPOSAL
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varracloagh, J.7., and R.6. Jemsen, ©.S5.
Geologicsl Survey, Idaho Palls, ID.

Sydrologic Data for the Idako matiomal
eagiseecicg Laboratory, Idako, 1971-1973. (2

100~-22055; USGS Upea Filae Report 75-318; 28
pp- (1975, Julyd

Ckenical and vadicactive maste disposal at
the Idaho National Eagiaeering lLaboratory
(ISEL) is through seapage ponis amd deep
iajectics wells. i program of vater level
and water quality acafitoring in observatios
wells sas jastituted. Gater level chaagces
vere mapped and the sigratios of
radionsclides and chesical wastes were
delineated ia the Snake River Pluin Agquifer
aad ia fosr petched mater bodies Dened h the
site. Results showed that wastes have
wigrated a sazisme of five miles fros the
disposal point. The sverage water table
gradieat is about 5 ft/si to the mouth -
sostheest. Withia the IBFL busndaries, the
depth belos the land surface to the regiomal
water table raages from 200 ft in the
aorthvest to %00 ft iz the sesthvest.
Transaissivity of the agwifer is high,
generally raaging frot. ¥ sillios to 100

willioa {gal/d)/ft. Bappiag of vaste pluaes '

isdicated that strcatiss 90 decressed to
beloy detection linits within 1,000 “eet as a
cesslt of sorption. Cesim 137 dAdergoes
strong sorptios amd has n.t been detected fa
grosnd water. Chrosiss 51 sigrated 0.2%
siles ia 3 sonths and vas digsipated maialy
by nuoncun ucay. itiea concontnthu
are gr and
decrease gradually ouunl. 3 close
correlation vas observed letweer discharges
to the ssepage ponds snd concentratfons in
the ageifer sith a log tim on the ocder of
soathe. RNigration of vastes was grestest
tovard the sosth. Recharge to the agaifers
origiaated fros seepage pords, injectios
vells, sud lake, asd the three intersittent
streans vhich flov .ocato the INEL site,
especially fros the Big Lost River ip thc
southvestern pert of the area. (CAB) (CSP)

Traces the sigratios of radionuclides ip the
ssbsarface fros seepage pondn and deep vell
fajectioa. Applicadle to sowesent of such
vastes fros shellov laad burial sites. (DH/CAD)

Transnissivity; Sydtaslic Gradient; Depth to
Satsr Takle; Nigratios Rate

8 3; Sr 90; Co 60; Cr 51; Cs 137

SEEPAGE PITS; DILOTION; PERCHED WATER;
ADSORPTION; PONDS; WELLS, INJECTION; IIDIOIC'H'I
£3CAY; RADICNUCLIDE MIGRATION; AQOIFE

ﬂlml"l'l’; WASTES, RADIOACTIVE; IOIITOIIIG'
SATER TADLE; DISPOSAL SITE; SYDROLOGY; GROUND
WATER; FIBLD STUDIES

(4}
darrscloagh, J.7., and J.B. lobectson, 0.5,
Geological Survey, Idaho Talls, 10,

Cusreat Distridbetions of Ligeid Redionctive apd
Chesical Vastes is the Saske River rlain Agquifer
ot the 1dsho Fational Eagineering Laborstory
site, (3

ID0-12079; Sussscies of the Iiaho Watiossl
Sogiaeering Laborstory sSite NKcological
Isformation Neetisg, 0.0. Hackhes (B4.), (p.
1% . 68 pp., (1D0-12079), (1975, July 10}

Site iz located o the ke River
Plain, which is & large grades or dowavarped
strectured basin coveriag 10,000 sguate siles
ia soetbeasters Idako. The rncks saderlying
the plain coasist of asserces thia basaltic
Java flows and xterbeided seldisents. The
thickuzess of th: plaia is uakaows bHut deep
electrical-resi tivity souadisgs seggest it
say be several aousasd feet. DBeaeath sost
of the plaia is a vast grousd-water
reservoic~~the Ssake River Plais Aguifer.

The Saake River Plais dquifer is :2~targed iy
percolation froa irrigation, srepage lru
stresss, and direct precipits.ica. ?The flovw
of grouad water is to the srath-scathsest at
relatively high velocitiss of S of 15 feet
per day. The water table ia the aguifer
slopes at an average ¢ adlest of five fest
per pile. Insdustrirl amd low-lavel
radicactive 1iogzic wastes at the INEL Site
have been &is- ged to the Saake River Plain
Aquifer sisce 1952. The sovessnt asd
distriketioa of these vestus have been
sonfitored. The vaste discharge to the
sguifer coawnined small guastities of
tritiuns, Sr 90, (s 137, Jo 6§, chlocride,
hexavaleat Cr vacrioss acilds and bases, and
boat. Trities sad chloride hrve dispersed
_over a 15-square nile area of the aguifer is
low but detectadle conceatratioss aad have
uigzated as ssch as 5.5 siles dowagradieat
from discharge poiats., Lateral dispersios
has dilsted aad sprosd the waste profdscts
rapidly. The movesest Of catiocoic vaste
solutes, particelarly Sr 90 asd Cs 137, has
been significantly retarded ovisg to sorptioa
phenosens, principally fos exchaage.
Casius-137 bas not shova detsctable sigratioa
in the ug-ih:, and Sr 90 has sigrated only
abost 1 niles froa a discharge veil. The
Sr 90 pleae covers an ares of 1.5 sgusre
siles of the aguifer. (Complete Text)

WASTES, LIQUID; WASTES, LOW-LRVEL; NASTES,
INDUSTRIAL; DISTRIBUTION; SITE SURVEILLANCE;
ROCKS; BASALTS; SEDISENTS; GROUED WATER;
AQUIPERS: WATER TASLE; ROWITORING; TRITIUS;
STROFTIUA 90; CESIOB 137; COBALT 60; CATIONS;
CALORIDES; CHRORIUS; ACIDS; PASES; TEERHAL
PROPERTIES; RADIOWUCLIDE BIGRATION: CONTANINANTY
TRABSPORT; DISPERSION; SORFTION; RETARDATION
FACTOR; IOF BICBANGE; PIRLD STUDIERS

<88>

Barracloegs, J.T., J.B. Rn'wrtson, V.J. Janzer,
and 1.G. Ssimdon, U.3. G- ,iogical Survey, Water
Besources Divisios, 1da’ 0 Malls, 3D.

Sydrology of the Soclid Waste durisl 6rosnd, ss
Beleted to Potentisl Higcation of Rsdionsclides,
Idahe Fational Enginesriag Laboratusy. (1)

ID0~-2205C; USGS Opss File Beport 76-71; 185
PP {1976, Mugust)

The s0lid vaste hurial grossd st Idsho
vationel Engineeting Laboratory (INEL) has
bees stilized siace 1952 for berisl of
contasisated vastes containiang sctivatios sad
fission prodscts asd since 1938 for stomage
and bdurial of tzaassranic vastes. fPaseline
dsts concerning geologic and hydrologic
cosditions st the site ia 1989 vere esed as a
basis for settiag sp s progcan ia 1970 2o
sonitor end ferther exzpasd knoviedge of the
geologic, hydrologic ssd gminlcll
conditions at ¢he site. £as vas
sined st Ldeatifyiag any ciuqn ought
sbout by psst operations st INSL and
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scaitocing the eavicomment to identify any
changes whichk sight occer in the fatsre.
Pour shservation vells were Srilled
spproxisately 50 fsat Delow the livel of the
cegional mater table (600 ft). Siz shallor
cbservatios wells vere cored withis the
barinl ground to dapths of abowt 289 feer.
The latter penetrated 2 ssjor sedisentary
Iayers isterbedded with basalts on the
assusptios that the scdismt wvould bave the
sost doaisant gwchenical wad AylSraslic
isflvences on pigratiag waste selstes. Water
sasples vere collected from the Snake River
Plais aguifer and chesical ssd cadiochesicsl
analyses perfoceed on these as well azs on
basalt chips from vsriows horizoss and
miinents froe the serficial, 110-foot and
280-foot selisestary layers. Pifty sasples
ost of 391 tested for .radiochenical waste
prodects costainmed sech prodects in
cosceatrations grester tham teice their own
stasdard deviations. Thess resuilts isdicate
that imotopes derived fros beried vaste or
fallost sery prasast i thess sasples.
siailar resylts sere obtained froa tests rws
os wetar savples obtained from the
observation vells. The evidence points to
waste sigratioa dovs te the 110-foot
sediseatary laver ssd possibly to the
280-foot layer aad latetally to exterfor
observation wells catside the fencad barisl
grossd. The possibility that sanples were
contasissted during collection is discassed.
The selected rock cuttings aid sedisent
sasples were analyzed for cer’ain
hydrogeologic paraseters amd charactaristics.
Redias grais size of sll the snalyses was
0.06€ as. Values for clay content ranged
fros 5.0 to 52.8% with & sean of 22%; valwes
were 13.8 to 00.8% for silt, 0 -to 25.6% for
sand, sad 0 to 25.0% for grawl. Oulk
dessity of sedimentary sasples froa the INEL
b-rul growmnd valls shoved values of 1.38 to
2 81 g/cs cs. Porosity of the sasples raaged
fros 20.6 to 53.8%. BRolsturs conteat varied
fros 3.15 to 85.7%5. The wmter table ia the
aquf fer beneath the durisl grosnd is at s
depth of about 580 ft. Specislized field
tests of the Boake River Flain ipdicated an
averuge horizomtsl perseebility of sbost 20
dsrcies (eqeivaleat to & bydraslic
conductivity of abost 55 fts/4aay) sad vecticel
perseability of abost 6 darcies (eguivalent
to a hydranlic condwctivicy of sbost 15
ft/day). The bassit desonstrated a rastio of
borizontal conductivity t¢ vertical
conductivity of 3.7 to 1.0. Por ssdimentery
strata, vertical wylraslic condectivities
canged from 1.6 ¢ 10(E-7) to 3.0 s/day.
Cation exchange capecity mioc nsaerals
tasged fros 1.1 to 83 meq/100 g with an
average of 15.6 8eq/100g. (CA8) (CST)

vary usefsl case stwdy of redionsclide migration
fzos shkallov land barfel, sithosgh drilling snd
saspling mathods sere later fouasd to be
respoasible for the contaminstios. (DR/CAB)

Nydraslic Conductivity; volusetric Water
Contant; Cley Content; Grais Size Distribation:
Bensity: Porowity; Depth to Wter Table; lon
Tachange Capacity;: Neen Precipitstion

Co 60; Sz 90; Cs 137; Ba 180; Ps 238; Pe 239; Pu
200; Am 28%; Co 575 N 3

UASTE DISPOSAL; RADIOSUCLIDE BIGRATION;
SORENOLES: GROPSYSICAL SURVEYS; NYDROLOGY:
BASMTS; DRILLING; ADSORPTION; SANPLIVG;
WIIG, WELL; SITB SURVEILLMICE; SOILS; CLAYS;
TOPOGRAPRY; PERCNRD WATER; LOGGING, GAWRA;
PARTICLE SIIB; RUBOYP; EVAPORATION; GROOBD
WATEN; FIBLD STUDIES; LABORATORY SYOUDIRS

<a%>
tattelle-Pacific Sorthvest lLaboratories,
Richland, Wa.
Banford Atosic Prodects operation, Janeary -
Decasber 1969. (2

Rasdiclogical Nealth Data swd Reports
12(12):683-662. {1971, Dacenber)

Esviroaseatal reficact! ity data for the
Bssforl Rtomic Prodect. Operstios are
seasarized for 1969. Vater sasples were
ccllected fros the Colwsbia River above the
productioa reactors at Priest Bapids Dan asd
below the reactors at the Bichlasd water
plant iatake, BcSary Desa, asd Boameville Das.
Is 1969, the svexage flow-rate at Priest
Rapits mx 3,830 cu /8 which vas slightly
higher than other years. Iimasal average
coscentratioas of sose radiosuclides at the -
#ichland ixtake vere as follows: 1900 pcisl
B 3, 8 pris1 1 131, less thas 8.3 pCisl o
106, leas thaa 8.3 pCi/1 Tc 99, less than 0.5
pCis1l Sr 90, amd less than 1 pCi/l total -
alphs. Por 1966~60, these vslses verw
1500-1700, 7.8-18, less thas S, less thas 11,
1 or less, and less thaes 3.3, respectively.
The average K 3 valse in 1969 st Richland was
the same as at Priest Rapids Das, vhere
fallout is the only sosrce of this neclide.
The sost concestratsd rmifossclides fossd at
the Richland intake were ¥ 3, Wa 28, (1600
pCi/), Ba 36 (1000 pci/l), Ce 68 {1700
pCi/l) . ard Bp 239 (1100 pCi/l). River
transport rates of selacted neclides it the
Hanford area are given. Co:cestratioas of ?
32 in whitefish fros the Colasbia River vere
lower in 1969 thas erpected, based o8 the P
32 levels in the river; average P 32 wvas 38
pCi/zg wat we, as opposed to 180 pCirsg
i» 1968. fadjonsclides fossd in growadwat
sesr disposal sites sre safnly B 3 xsd Rs<Rb
106; Co 60 and Tc 99 occur at los
concentrations, vhite St 90 hss Daen detacted
only st a fev dispoml sites. Gaseous I 131
concentrations st Richl and sad Pasco average
0.0 pCiscu m, cepresenting 1 ares amneel
thyroid dose per person. Total staospheric
bets reached § pCi/cu s ia the ssmser, due to
asclesr tasting. Radionuclide dosages to the
popslstint are calcslated for driskipg water,
gase birds, fish, ahellfish, silk and
produce, acd fros estersal radiation and
asclesr fallost. Average amasal doses for
2ichkiand residents is 1969 were 15 nres done,
& ares whols body, 19 sreas GI tract, aod 23
sres thyroid (infant); sazisse doses vers
180, 18, 80, and 60, respectively., 11l doses
vere less than 9% of standards. (LEE) (WDV)

Total lIon Concentration; River Plov Bate

T 131; Ro 106; Tc 99; Sc SO0; £ 3; Wa 2%; Mu 56
Cs 68; Bp 23%; P 32; BB 106

REACTORS: POLLUTION, WATER: POLLOTION, AIR;
GROUND WATER; RIVERS: DOSE RATE; PALLOOT:
WASTES, RADIOACTIVR; BIRDS: PISN; NOFITORING;
PIELD STUDIES; ECOLOGICAL STODLES; REVIENS

<86>
Dierschenk, ¥.H., Banford fladoratories
Operation, Richlserd, YA,

Observational e0d rield Aspects of Grosnd Waster
Flow at Nenford. ()
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<85> COBTY.

cround Disposal 2f Radicactiwe Rastes, S.J.
Kaefman (E4.), Proceedings of a Conference,
Berkeley, CA, Angest 25-27, 19%9. Oniversity of
Ccslifornia, BerXeley, Ci, {(pf- 18°-156), 168
ep- (1961, Jelp

A general discussios oa the moveseat of
qroenduwater at Eanford is praseated. Soee
200 £t of glaciofluviatile sand and gravel
endeclie tie wvaste dimposal aite. WBelow this
forsetion is an 800 ft gile, zand amd gravel
foceation, kzows us %he Ringoli. The
perevability of the qlacicfluvistile
sedisents canges fros 10,000 gpd/sq ft to
qreater thar 60,000 gpd/sq ft, vhile the
perasability of the *ingold canges fros 100
to 800 ¢gpdssq ft. Since 1984 discaarge to
the ground fros the precessing plants at
Hanford has been 25 billick gulloss of
e?fleents., This has creatad tse grownd water
souads in the ares. 1ls0 resslting from the
inflex of the efflsen. is a groend water
divide, which is roughly comcave to the zosth
and encloses the disposal sites on the west,
notth, aad east. The rate of grosadeater
movenect fis abowt 1.5 to 2. fv/day for the
fingold aquifer with & persesbility of 300
qpd/sq ft and hydraslic gradient of 20
ft/nile. P-- the glaciofleviatile sedisents
the tate is 7 ftyday. Adout 180 years ate
reqeiced for the groend water to travel
aoproxisately 20 siles to the river. Sore
stedies are naeded to further define and
understand aquifer characteristics. (DY)

stratigraphic Unit Thickness; Permeadbility:
Waste Voluse: Bydraslic Gradiese

BQUIPERS; COSTANIBATION; DISPOSAL SITE; GRAVELS;
GROTED FATER; EYDRODYNASICS. PERMEABILITY;
RYORJLOGY; RADIOWICLIDE RIGRATION; SAPDS;
SEDIAENTS; SILTS; BASTE DISPCSAL; WASTE VOLURE;
WASTES, LIQUIDd; WASTES, RAOTCACTIVE: PIELD
STODIES

<7

8lanchard, R.L., D.N. Sontgosery, A.2. Kolde,
and G.L. Gels, U.S. Environsental Protaction
Agency, Rastern Eavironsental Radiation
Pacility, office of Badistion Prograss,
Rontgommry, AL: 0.5, Neclear Regelatory
Cossission, Atlanta, GA; U.S5. Eavironsental
Protection Agemacy, EBavironmental fonitoring and
Seppott Laboratory, Cincinnati, on.

Sapplesentary Radiological Aeasuresents at the
fazey Plats faliosctive Waste Burfal Site, 197§
to 1977, ()

EPA-320/3-78-011; 33 pp. (1978, Septesber)

Radjological studies vere condscted at Raxey
Plats, KY in 1976 and 1977 ia order to obtafn
asdditional informstion om evaporator
efflvents and taldjoactivity on and arosnd the
site, Sasples of tomatoes and milk froa
nesrby ferns vere analyzed. <Tosatoes
contained less than 0.2-6.5 yci/kg fresh vt
of R3 and 10.2-19.5 dpn/g C of C I8, BRilX
fros covs in the ares had less than 0.2-1.6
pci/szl B 3, 18-19.8 pCi/l C &, and 2-7 pci/l
Sr 90: B 3 levels ia wilk froe covs drinkiag
fock Lick Creek wster were lower in 1976 thsn
in 1975, indicating radiosctivity in sscface
tonof’ fros the site has decreased, R 3 is
tosatoss vas tislly t betveen
1978-75 ssd 1976, due to coatinued operation
of the eveporator. f 3 discharged by this
seans since 1973 is probetly grester than
10,000 Ci, Bvaporator operation wvis red:.ced

I

to 80 bhr par veek after the sampling perii?
vas cospleted. Thirteen asger-cstting
sasples from depths of 1.5-3.5 s below the
serface sear treaches 10, 15, 3%, 81, 115,
and 195 coatained oaly mall asoests eof
cadiocactivity which Cecrsased sharply vith
depth. Valuss {in pCi/gs were lesy than
0.03-3.7 for Co €3, less thar 0.02-2.27 for
Cs 137, 1.3-2.8 for Ra 226, 0.05-2.6 for Pu
238, asd less than 0.002-0.17 for Pu 239,
Bost of this radicactivity is attribstable to
surface contssimtion and disturbasce of the
s0fil by burisl operatioms. Asmalysis of a
test well sasple shoved that more thaa 99.8%¢
of the tadiocsctivity presest vas associated
with particulate satter, with the ssallest
size fractios comtalining the highest
coscantratios. Pozsible sodes of trasspotrt
of this radjosctivity, particelarly Pu, are
discussed, iscleding iacorpecation ism a
aobile orgasic cosplex. Other dats provided
inclwde radioasclide coscestratioss ia
evaporator stack effleest asd recossesded
decontasination factors for the evaporator
systes. Usder tha carrest 80 Ar/uk schedsle,
radistion dose ta the Lisiting receptor is
approxisately 0.9 sres/yT of 8 3 (total
body) ; all other tadionwclides coatridete
less than 0.1 srea/hr. Perther studies are
ssggented. (LKE)

Grain Size Distribstion; Total Ioa Coscestration

Co €0; Cs 137; Ra 226; Pu 238; Ve 239; H 3; C
8; s 90

VASTES, LOU-LEVEL; EVAQORATION; TRIT.LN: ROSOPP:
TREEBCRES: SUBPACE COBTAZIFATION; RADIOVUCLIDE
AIGRATION; CORPLELES; EPFLUESTS, ATRBOBSE; DOS’
RATZ; POODS; SOILS; SAWPLES; SITE JURVEILLASCE:
SABPLIVG; NEASORERESTS; CONCESTRATIONS:
RADIOWUCLIDES ; EVAPORATORS; PIELD STODIES

<88y
Sradiey, R.P., and J.C. Corey, Savannzh River
Laboratory, Afikem, SC.

Prelisinacy Safety Analysis. (3)

DP-1838; Technical Assessnent of Bedrock Waste
Storage at the Savasnah Riwer Plant, (pp. V-7 -~
¥-29), 2€7 pp. (1976, Novesber)

An analysis of risks associated with bedrock
stocrage is divided into: &) the cavern
fiiling period and b) the peciod following
sealing of the cevern. During the cavern
£illing paricd an eatthguake or explosion
could have catastroptic effects bhecause
fnsediate gealing might be impossidle. it
SRP, £if all activity were in the ligeid
phase, 100,000 ceries each of Cs-137 and
S£-90, 2700 ceries of Pu-239 and 700 curies
of Cs-135 would prodably eater the ruscalooss
squifer vhich vosld prodice dangeross
conditions for an estensive period of tlae.
Spillage of sledge or swpermate is rated as
much less conssquential. Yolloving sealiag of
the cavern the priacipsl r:ilological
consequence is the release of extresely loag
1ived I-129 asd the potentisl accident
presenting the greatest risk after ¢
sesling is vithérawal of water.

Novever,
other hazards such ss earthqeskes, oxplosions
in the cavers and flov throsgh unsesled
fractures hsve also been considered. (IW)

Principles involved ate applicable to shallow
land burial but relevancy of this article is
dimiaished for it deals vith bedrock storsgs at
deeper levels. (DR/IW)
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BEDEOCK: DIPPUSIOB; COBYECTICH; STROFTIWR;
PLUTOWINN: DRAWDOSE: “\ATE STORAGE: SLYDGES:
SASTES, LIQUIP. WASTES, BADICACTIVE; CAVES:
STORAGE, CROLOGIC; TEROPETICAL STUDIYS

<%
fSradley, R.P., and J.C. Corey, Savaasah PFiver
taboratory, Alken, SC.

Geoloqgy and Rydrology of the Plast Site. (2

DP-1338; Techsical Assessaest of Sedrock FWaste
Storage st the Savansak River flamt, (pp. I-9 -
1-77), 207 pp. (1976, Bovesber}

The serial excest, populatios and
traasportation facilities of the Savaamak
Biver Plast in Sosth Carolisk are describded.
Sofl erosies rates scd geseral geological
setting sre kaowa for the regioa encospassing
the site. Xnowa hydrclogqic peraseters
include: 1) the flov rate ¢f the sajor
rivers ia the area, b} variations fs flow
velocities of groundvater fros vaste taaks to
diffe.ent stretss, c} discharge volwses of
plant stresss, &) hesds ia diffexvat host
focks, «) pecesability, £) trassaissivicey, g)
porosity, end b) dispersios chsracteristics.
cases, liquids, and rocks fros various depths
were chenically analyzed to detervise the
sgurce aad age of the vater. Core sanples
were treated eith 18 FaoOR for 30 days at 95
degrees C to dateruine the effect of waste on
tock properties. Physical properties of the
rocks are triefly sesmarized sad show sverage
cospressive streagths of §000 to 16000 psi,
deeved large eaough to comstruct & caverp.
Je) {(LkE)

Desctibes the site and the gameral geoclagical
setting of the ares as it relates, for the post
pace, to hydrological pacraseters which have
teceived the most esphasis ic this szection. The
bpdrologicsl amd geologizal isformation
generated for this report are pertiaest to
stulies of shallor land bugial. (DR/IW)

Sydraelic Hesd: Erosiom Rata; Storage
coefficient; Transeissivity; Porosity

BYDROLOGY:; CEOLOGY; SEDISENTS: RECAARGE:
PRECIPITATION, RETEOROLOGICAL; TRAWSAISSIVITY:
STORAGE COEPFICIPET; PRREEABILITY; IOF EXCRANGE;
DRADDOSS; AQUIPERS: PYERIONETRIC HMEAD; CRLORINE:
SOLPUR; OXYCEN; HELIUN; PRACTURES; POROSITY:
IGNEOUS ROCKS; METARORPAIC ROCKS; GEOLOGSC
PORRATIONS; SASTE YOLURE; RIVERS; EROSION;
COVIROWAEWT; LAJORATORY STODIES

<50>
carter, 7.J., And G.A. Rentes, Ostacio Hydro,
Toronto, Ontario, Capada.

Ostario Bydro ¥aste Storage Concepts snd
Yecilities, (V)

CONr-761020; Faste Sanagesent 76, R.G., Post
{28.), Proceadings of a Sysposiws, Tucsos, A2,
October 3-6, 1974, (15 pp.) K€OWr-T61020).(1976)

Yaste storaje concepts and facilities at
ontacio RMydco sce ostlined. 7To hendle the
lov- and sedivs-lavel vastes produced by
theit heavy water reactors & Radiosctive
vaste Operatfions Site vas estadblished witain
the Braece Waclear Pover Developsent os Lake
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Egton. The site i{ocledes & 19 acre Storage
Site and & Badiocactive Baste Yolase Redection
!u:iuq nﬂm consisting of a radfiassctive
£. At
.ll, .S nmn ot the site zas beea l-nlopd
asd vill be adequate until 1980. The itosic
Taargy Comtrol Board (ARCHY regslates sod
1k waste genent operatiens asd
Oatarfo "vdro has establisked critecia to
meet BECH _equireme t: These requiresents
are: storage feci i-::s are to be locate2 in
loe zselsmic aress avay fros popelation
cefters and drisking ..ter sepplies;
radiation dose to menders of the psdlic are
to be 7% of the ICRP dose limitx: tvo
*control eavelopes™ are cwquired for stocage
facilities and the waste peckige is mot a
barrier; all sastos xre to be stored
retcievably; no liquids are to be staced in
this facility; sll surface and sebssrtace
drainzge is to Le controlled and sssitored.
The IWOS is snsderlaia by bedcock of
faterbedded silty to saaly dolowites anéd
sasdstoues that have a pecuenbdility of
10 (2-3) to 10 (28} cassec. Overlyisg the
bedrock is a fav Zeet of graaslac, very dease
s2il which is overlais by very deose gray
qlicial tEll some 30 £t thick. The
pecassbility of the *ill is 10(2-6) t>
10(2-7) cusssc. 1§ bdroex, compact till
coctaining gravel asd cobbles overlies the
gray till and averages 5 £t thick. 1 3 f¢
layer of top soil rests es the brows till.
Tte sster tabdle is 25 f¢ below the site. The
deal envelope for the im-grousd facilities
are reinforced concrete structeres. Por
above-groend facilities tvo fndepwndent
stracteral coacrete barfiers are werld.
Sscface dralnage, leskage datection, and
radiological aspects are covered. The
facilities are also described fia detail. At
present, the cost of waste storaje is 0.1
3111s/%k9k and only tritiaw escape bas beex a
probles. (WDV)

Stratigraphic Uait Thickaess; Permesdility
Coefficient; Depth to Vater Tadle

AQOIPERS, COSPISED; BEDROCK; BENTOSNITE; BORIAL:
CDSPACTION; CONTAINER INTEGRITY; COSTAINEEN;
COST BEPEPIT APALYSIS; DISPOSAL SITE: 0OSE BATE;
ORIBKING WATER; EWVIROANEYI; CROLOGY: GBAVELS:
GROUND WATER; HNYOUOLOGY; PEREEABILIYY; REVIEWS:
RETRIEVABILIT; SABCS: SILTS; SOILS; STORAGE,
ABOVEGROUND; STOBAGE, GEOLOGIC; WASTE DISPOSAL:
WASTE STORAGE; VASTES, INTERREOIATE-LZVEL;
WASTRS, LOV-LEVIL; WASTES, RADIJACTIVE; €ATER
TABLE; WELLS; OBATNAGE

<51>

Colosto, P., A.J. Veliss, and A.3. Prancis,
8rookLaven Nstional Laboratory, DepsCtaent of
Suclear tnergy, Buclear Raste Nanagesent
Research Group, Opton, NT.

tvalsation of Isotope HWiyration-Lend Burisl,
Vater Chewistcy st Cossecrcially Operated
Lov-lew.1 Radiocective Saste Disposal Sitos,
Quacterly Progress Report, Mo, S, April-Juse
1977. (1)

BNL~NUREG-%0739; 39 pp. (1977, December)

In the L£ifth quarterly proqress ceport on the
tcench leschate studies 3t the cossercial
lov-1lavel radiocsctive vaste buriel sitns,
additionsgl dats on the organic cosstituents
in the t:ench leachate at Hazey Tlats is
presented, Identiffcation of organics in
teench leschate sasples fcom sine different
trenches vas achieved by cosdbined gas
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<31 coer.
chresatography-sess spectroester asalysis.
Sseples vers collectad and handled in the
laboratecy sader strict sworic cemditioas.
The predesinsat kinds of cospoends fosnd e
sost of the sasples inclede tlcobols,
aliphatic asd arosatic acils, adipatas,
phthalates, and tribetyl ghosphate. The
orgasic cospowmds sre being studisd in this
invest igative progras to ascectais the effect
of these substasces os the sobility of
cadioneclides ia the disposal eavirosmest.
Sased on e ceview of the amelytical
reselts, it is postulatel that the
coscastrations of organic carbon asd sitrogen
is the leachate provide a favorabdle
environsent foc the proliferatiom of
sicroorganisas. Usndexr the cbserved amexic
couditions, the breakd of oty
cowpounds yields CO2, low solecslsr veight
orgmic scids, alcobels, letonas and esters.
The p of elact scceptors sach as
aitrate and sulfate anions cas suppoct the
grouth of sose ssrebic bacteris.

22

xpresents sose Of tie mpost cosprebensive

organic tresch wvater chesistry perforsed te date

at say shallow lasd burial) site eves though the
reselts are prelisinsry ia satere. (BR/30)

TRESCEES; LEACRATES: CHERICAL ABALYSIS: JRGAUIC
CORPOUBDS; BOURIAL; SARPLE;; BETHODS; WASTES,
Z0v-1EVEL; LADORATORY STUDIRS

<53>

Colosbe, P., A.J. Beiss, amd A.J. fraacis,
Scookhaven Bational Laboratory, Process
‘Technology Pivision, Departmeat of Applisd
Scisnce, Wptoa, BY.

Bvaluatios of Isotope Bigratiom-Lamd Burial,
Sater Chenistry st Cemsercially Operated
low-lavel Radieactive Waste Disposal Sitss,
Quacterly Progress Report Bo. 8, Jaasary-Barchk
977. (0

Conacestrations of 2issolved otganic carbos ia

both organic amd inérganic form arw presaated SSL-UURES-50695; 20 pp. (1977, Septeshber)
is nb.l-r fors. GCas chrcmatograss are "
2 ax tig with keys supplied in This guacterly preg the
tabslar fors. uq results of & radiochenical ulﬂ hotgnlc
chesical asalytical progras pecformed on
600od hard data on dimselved oxqanic carbos asd zanples tzkas fros trexches at the NHazey
gas chrosatograph resswlts oa treack leachate for Plats lov-Level Radicactive Wasts Bsrial
s specific site. (@OWXK) Site. Ia Septesber of 776, the Brookhaves
iavestigative tess sampled aine tresches st
TREBCREIS; LEACHATES; ORGANIC CONPOUBDS: BOURIAL; the disposal site, four of which had bees
SICROORCANISHS; SOLVESTS; DECOSTARIBATION; saspled during the previoes field effore ia
CSVIROSIEYT: LABORLTORY STUDIES april of 1976, o0Ooly fox of the originasl
sanpled tresches had sufficieat ligqeid
preseat is the treach swmp to persit
saspling. BPight liter sseples were collecteld
wader anoxic conditions and stored in special
collection bottles at approxisately & degcees
<S> C for shipment asd storsge. Field
Colosbo, P., A.J. Beiss, and A.J. Prancis, seasucenents incleded calor, tesperatsce, pR,
B8rookhaven Bational Laboratory, fcocess and specific condsctasce. The msple
Technology Division, Depactsent of Applied processiag pcoc.duos are discussed and
Science, Gptos, ¥Y. ted & L tic foce. Ressles of doth
field and llbonuu anslyses are preserted
tvaluation of Isoteye Bigrstiomn-lLand Burial, is tabulac fore. Asalyticsl procedeces for
Water Chemistry at Comsercially Opecated cadiochesistcy are also detalled. (XX)
Lov-Lavel Radiocactive Taste Disposal Sites,
Jeacterly Progress Report ¥o. 2, Jely-Septeaber Although the dsta presented are fros nias of the
‘ 1976, (N} over M trenches presest at the sita, the dats
| R cepresent & good stact at defiring the source
| SUL-WOREC-50666; 20 pp. (1977, Ram ters for the Razey Plats Site. Hany sors
’ ssslyses ars expectsd is fotuce field trips.
| In this guartecly progress cepoct, sdditionsl pE/JO)
‘ data on the {destification of orgamnic
| cowpounds present in tceach water fros Specific Cosductance; Totsl Ion Comcastcation;
sevace! trenches at the Nazey Plats pli; Tesporatsre
| copserical lov-level radicactive vaste
; disposal site are presented. The orgaaic N 3; Cs 938; Cs 137; Co 60; Aa 2871; Pu 238: Pa
i cosp ds vere ext d fros tresch water by 239;: u 280
w the use of asbdeclite IiD~2 resin and by
ligeid-1iquid extraction with sethylene TREWCESS, LEACHATES; CRERICAL AFALYSIS; SANPLES;
chlocide., Detsiled descriptions of PILTRATION; BURIAL; DISPOSAL SITE; WATER;
exttaction proceldstes axe incleded in the WASTES, LOS-LEVEL; RYDROLOGE; GEOLOGY; RETHODS;
text. Gas chsomatographic anslyses vere ALPEA PARTICLES;: OETA PARTICLES: PIELD STUDIES
pecforeed for prelisisacy cospound
identification. This procwderr - :s followed
by gas chrosatogyraphy-sesa spec setcy
féentification vith & dodecapole sass
specttometer and cosparisom with atandard
spoctes found in several chemical date base <58>
1ibrerics. 7The reenits of these analyses are Colosbdo, P., A.J. Feliss, amd A.J. Prascis,
presentad ia . .uelar fora. Por reporting Bkookhaves Batlonal Laboratocy, Process
puTpOsSes, 87 0T COBPORONtS ars dJescribed as Technology Division, Depsrtmest of Applied
having pesk selights greater than 5 c» while Science, OUptos, IV,
ainoc cosposents ete describel as having peax
heights of lesa than 5 ca of qas Svaleation of Isotops Rigretios - Land Burisl,
chromtographic sttensation setting 8(2-12) Sater Chooistry at Cosmercially Opersted
ssps/av. fador conponents vhich vere Lov-Leve)l Rediocactive Vaste Disposal Sites,
prelisinsrily identifind, inclede toleewe, Quarterly Progreass Report Wo. J, October -
sethyl isobetyl ketoms, 0-creosol, bipheayl, Decesber 1976. (V)

end *ribetyl phosphate. (IC)
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<58> Com?.
BSL-BOREG-50670; 21t pp. (1977, Jene}

This repoct descrides amorxic procedsres
developed to prevest the forsation of
wadesirable fercic kydroxrile precipitates
vhen collecting and filterxing treach water
sasples. Thesa procedures were applied to
the collection of sasples at the Zaxey Plats
disposal site is Septesber 1976. The sYSten
consists of plastic tsbing, a peristaltic
panp, an inert qas cylimder vith a presszare
regulatios valve, sasple lottles, a bypass
valve, slr barrier coils, and & waste tank.
Sapples collected and filtered fin this way
4id mot wnleryo precipitatios up to 5 sonths
sfter saspling. @ET)

EQUIPHEST: PFILTRATION: AETHQDS; SABPLING;

PUECIPITATION, CEESICAL; IROS CORPOUPDS; SATER;
TREFCHES: LATMATIRY STUDICS

<3%>

Cosslittee oa Radicactive Waste Munagenest, Panel

en Hanford Jastes, Bational JSesescch Cowncil,

Cosnigsion on Baturzl Resoecrces, Washiagton, OC.

Lov-Level Vastas. (J)

Radfosctive Wastes at the Hasford Reservation:
A Techmical Review. Jational Academy of
Scieuces, Pashiasgtom, OC, Ch,. &, (pp- S¥-TD,
269 pp. (1979)

The sansgesent of lov-level wastes st the
fanford Reservation is reviewed. Lov-level
vastes insclude: cosdensate fros fael
procassing at the Purex plant; Jiguid
estrained into ventilating air of vaste—tank
systens asd recovered afta fon exchange:
cooling water fros resctor and chesical
operatfocas; liqeid that has been ercolated
into the grosnd either inteationally or
accidentally; qaseoeus vastes in stack

effleents; s21id trashk aad feiled or cbsolete

eguipsest; and obsolete resctors and
processisg plants shich nust be
deconnissioned. Large guantities of ligwid

tedvastas coss fros the covlisg processes and

liguids are percolated into the groend
vhere the neclides are sorbed. If the
coacentration vere to be lowered to APC
levels for ell bat two neclides the capital
expenditure vould be $1.5 pillion and yesrly
expenses vould be $7 sillion. Por all
suciides to be st their BIC capital
expendfitece would be $35 sillios with yearly
operatisg costs et $2 sfllion. Vastes vith
less than 5 x 10(2-S) oCi/ml are placed in
opes ponds sad wastes with greater
tadioactivity are discharged to crids. In

the susatarated zone all the Pu is vwithin 6 »

beneath the point of relesse; Cs 137 is
sorded estitely; saall conceatrations of Sc
90 have escaped sorption snd about 90% of R

106 has bees sorbed in the zone. The pattern
of suclide distridetion in the satsrated zone

sppests to be telatively stable, only

changing slightly from 1973 co 1976, Gaseoss

vastes hasve s smil fspact so anticipated
shetdovas of prodecing facilities say aot be
required, Hege then 180,000 cu » of solid
vsste have been buried. 1lov-level vastes st
Nanford 4o sot constitute as appreciable
radiation hazard at presemt. HRNoritoring
eguipsest is adeguate for detscting
sccldestel celesses, and tesedial action for
sccidents is sutosstic or can be institoted
quickly, (¥o"m

SORPTION: ACCIDRNTS; BURIAL; COWPANIFATION:

23

<S8>

COSTANTNANTS; CRIAS; DISPOSAL SITE; 22089
WATER; BAAXIIRUZ PERREISSIBLE COBCENTSATION,
YOPITORING:; PADIOSUCLIDE RIGRATEDS; POSDS;
SATORATED IOFE; USSATURATZC IOBY; WASTE
BABAGENEFT; UASTES, GASEQUS:; WASTES, LIQUID;
WASTES, LOW-LEVEL: SASTES, SOLID: 3EVIZES

<56>
Coruman, K.2,., Savascah Ziver Laboratory, Aiken,
SC.

Isprovement in Operating Iscideat ¥xperieccm at
the Savamnah River Berial Sround. (3

CO¥F=-770512; Banagesent of lLov-Lewvel Badicactive
Waste, 1. V. Cacter, A.A. Boghissi, and B. RKahn
{tds.), Proceedings of a Syaposiss, Atlants,
GA, Ray 23-27, 1977. Pergason Press, Vev York,
5Y, Ch. 8, (pp- 787-798), 12718 pp.

(COBT-770512} . (197N

Operatiag iacidests tha - have occerred dscing
the 20-yeatr operating period 1955-1975 at the
Savanuak Piver barisl grosnd have been
anslyzed. 7The incideats cen be categorized
as those causing aicbocrme comstanmimation,
wzterborne coatasinatioa, or vegetstion
coataaination through pemetration of plant
toots jinto costasinated soil. Typically, the
incidents favolved fractional ceries of
activity and resulted L3 aimor costasination
over the imaediste ates. Incidents in which
radicactivity vas dispersed dy means of
airborne materisl vete the most neseross,
comptising 75 out of 111 iscidents. They
iavolved borial of cogtassismated equipsent
{vitk loss of some adheciag contasinated
particolate matter ot ligquids), sandblasticyg
to decontasinate reusable squipsent, ac?
bucrning contaminated argeni~c solveats. Yo
egeipment burial incidesta have occarred
siace 1969, dee to better vrapping of
eguipnent Defore shipuent, berial only wnder
favorable veather conditions, carefsl
handling to avoid dcopping oc othecrvise
dasaging the wrapped egsipeent, vater fogqing
to confise loose pacticulates ?o the burial
treach during baadling, and iepcoved
operatinsg persosael expecrience. As s resslt
latfve isprovesents, only one sirbocne
tion incident occerred after 1969.
Sandblastisg asd solvent buraiang bave besn
discontisued, Eight tadicactive vaste fires
have occurred; all vere minor incidenta, and
only two produced detectable contamisation
over sssll aress vithin the borial ground.
Spontaneoss cosbustion wea the probable cause
is 7 of the fires. Only tvo irstances of
vaterborne contssinatios are recorded; both
cesslted fros trench flcoding. There have
been 9 organic solveat spills, 211 before
1969, and #\l contasination vas confined to
the fsesediate area. Tes incidests of
radfation uptake by vegetation growing is the
becial ground vere observed. Ia mach case,
cadjosctive vegetstion ms tesoved to a
bsrial trench slong with the contasinated
soil. Gtssentially all of these incidents
vere dus to issufficient soil cover over
early trench burials. 7There were ten
isstances of unistentiosal barisl of
saterials. ¥o activity relesses ressited;
consegnences vere prissrcily in the fors of
increased radistion expesure to operating

el. 7The frequency of operating

¢ has decreased fros S/yr oversll to
2/y5 in the last six ysars, due mainly to
ceviaed proceduras sad edditional experience
of operstisg petsinnel. (LKN,

DISPOSAL SITE; BURIAL, SRALLOW; ACCIDRETS;

B e btk
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BASTYS, LOW-LEFEL: WASTE TREATWENT: WASTE
TABAGENENY: PIYES: ZPPLIEBTS, ATRRORBE;
SPPLNZETS, LIQUID; CONTARISATICS: SOLVENTS:
aPsAITC COTPONSDS; TE“RISIOS: PARTICLES,
ATRBORFE: DECISTASIFATION; SFTNGOS; TRESCHES;
FLONDISG; CPTAXE; PLASTS: PImserr,
OCTIPATINSAL; PPY¥IPNS: FIELD STUDIES: BCLAGICAL
sTUILES

<57
Cawsar, %.%., Gak Biige satical Laldaratecy,
Eealth PAysics Divisioa, Qak Ridge, TH.

fovesent of Fthenies iz the NPFL Baste-?it
Systes. (V)

fetention acd Yigratios of Patiocactise Ions iz
Sails, Proceedings of ar Istecrsaticrnal
Collogquism, Saclay, Pracce, Octaber 16-18, 1962,
Pp- 229-28%). (1% )

The apoent and conceatration of fissiom
prodects teleased to the CEFL vaste-pit
systes iscreased ir 1959. Of particelar
istecest was the rationeclide Ba 106 whickh
was fosad fo cosceatrations of %0 ec/e
egstisate vas made of the concentratioa ani
quastity of Re 106 that ccsld De relmasad to
the pits vithost creating endue hazards in
the Clizch Piver. B8y calcslation, 28,000
cucias of ruthenies per year, alocg with the
anzsal release of the remaining
radionuclides, would te 108% of xhe
calcelated paxises permismable comcentration
(3PC). A 4iletion factor of 3.7 3 10 (235
was used to detersine the probable average
concentration of the radionsclites released
to the civer in 1959, ¥o fission prodects
have bees detected in observation wells
beyoad the streass borderfng the vasve-~piv
systes and this s collaborated by lack of
aitrates, vhich vare introlecel into the
pits, on the other side of the streasms. By
cosparing average coacentratioas, the
calcelated redaction in P 106 due to
dilatfon, decay, and sorption was 98¢ in
1959, f¢ waz also found that coscestration
increasus vhen quartity of vastes iscreass
and as the comcentration of Ru 10£ juccesses
an the pit. When a pit is espty it wag found
that the Ry 106 concentration dcropped off in
accordance with an exponeatial femction. Tt
took an average of 87 days for the
cancentration to dcop fros 18,900 sec/sl ro
5,000 wuc/al. PRence it is asseeed that Pa
106 can be raleased in geantities of 28,079
curies or a total of S spillion gallons of
seepage per year. Also {t is expected that
95€ radoction in concentration vill occur 3ae
to dilution, decay, and scrption. A final
assasption is that tha ngclide will cremain in
rvhe dispecrsald liquid phase and not de .
feconcentratad by the silt in the civer
vater. Tros calcalation, not sore than
350,000 cucias in 3.7 sillios qallons of
seepage should be released to the pit systes.
(s0Y)

106

SORPTION; CONCENTRATION PACTORS: CONTARINATION;
DILOTION; ESYIRONNENT; PIELD STODIES; PISSION
PRODUCTS; GROOWD WATER; RAZARD ANALYSES;
EQUATIONS; YAXIRON PERNISSIOLE CONCRWTRATION;
RONTTORING; RADIORUCLIOE RMIGSATION; RELEASY
LIRITS: SEEPAGE PITS: WASTE DISFOSAL; WASTES,
LIQIID; FASTES, RADIOACTIVE
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<Sn>
Sases & Boore, Shite Plains, FI.

Developseat of Boauiterisg Progcass for Prergy
Sesearck and Developseat Admiaistratios Ovaed
%adicactive Lov-level Saste Barial Siws. (V)

rinal Pagect 0.3. ZPDA C(itract Wo.
2(89-1) 2759, (1976, Jelp

The prisacy objective of the stely sas the
developeest of ganeric sssitecriag pcograss
applicable to ZADA owsed lov-level vaste
Serial sites. To assist is defiaizg these
soaitoriang programs, wodels were developel to
siselate the sovesent of satacborne
radionuclides i{n the subssrface as a fusction
of site ckaracreristicz, gecsetcy asd tise.
Available isfocmetion regacdisg the
hydcrogeologic and radinchesical
ciaractetistics of the zites was cospiled
teforw izitiating sositcring prograss. The
five 2POR owaned sites are the Osk Rilge
Saticnal Laboratory at Cak Bidge, Temnessee,
thae Savazazh Rver Pleat at Baravell, South
Carclina, the Hanford Pocks at Hanford,
Vashingtor, the Idadho Batiosal Eagimesrisg
Laboratories at Idako Palls, Idako and the
Los Alasos Sciestific Laboratory at los
Llamos, Bev Bexico. Psbtlizhed asd
aspetlisted repocts coscmraing tha flse ZRDR
ovaed facilities vere rovieved and evaiuated.
Evalsation consizted of geanstifyiag those
factors which detecmize overall asdejsacy of
data by assigring a veighted integer factor
and & paraseter at a site. MNathematical
s0dals sece developed of tise-depenient
Lydraslic amd sass transport flow patterns to
assis* in predictiag fetsre sigratian
ratreces 2f radionaclides throegh soil aail/orc
rock. This irforsation was ia tirn ased to
develop prograss for both saterated aad
snsatarated zome noaitoriaqg whick vere
designed to intercept raliocascliles bdefore
the7 reach szelectad site bowndaries. The
aoritorisg prograss consist of fier basic
stepc: V) location of a lise of primacy
socitoring statioss, 2) detecsinatios of
proper zaspling freguencies a” the prisarcy
saspling statioas, ) location of a line of
secondary saspling statioas, and 8)
durignations of those radiocsuclides to bde
sonfitored. UOsin] these Dasic staps the
sonfitoring progras is tailorei ts suit the
pAysical conditioas esistent at each site.
capy

Cosprehensive discussion of radionnclile
nigration fros radioactive vaste birkal grosads.
{OR/CAB)

Total ton Corcentration; Lepth to Fater Table

SOSITORING, SAXPLING; BURIAL: RADIISICLIDE
CIGRATION; %0D2LS, RATRERATICAL; NYDROLOCY;
GEOLOGY; SATUCATED IONE; SESATOSATED II9E;
TREORETICAL STUOIES

<%9>
Denhas, £.X., BDattelle-Pacific Forthvest
Laboratories, Richland, WA,

Radioclogical States of the Sroead Uater Bensath
the Nanford Project-Janeary to June 1969, (a)

BENL-1213; 20 pp. (1969, vovenber)

Reasaresents of Ps 106 and % 3 concestratiors
vere used to detect the soveseat of

ok
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<59> corT.
contasinati':a at the Raafxd Peservation.
The radions:lides indicatel = sostheasterly
soveseat of the contanmix tios. Ia the
wcoafined aguifer, Cr S was foend to be
less tham 130 Ki/wl; B 3, 300 pCivml: Sr 90;
0.03 pCisul; Cx 137, 0.3 [Ci/ml: and Co &0,
0.68 pCisal. 1lae B 3 Contamination of the
confised aqeifer was 360 ci/nl, 90 ft belos
the vater table. The geaeral quality of the
groend water ia the area wms degradated by
the presence of the radiossclides amd also
903~ vhich vas above the recossended liait of
'S5 ppa. (WOV)

R 2; Re 106; Cr S1; Co 60: Sc %0: Cs 127

AQOIFERS, COSPIBED; RQUIPFERS, OWCISPINED; BIZA
PABTICLES; CPOUND WATER; pH; SITE SUPVEILLANCE;
SRAFITE CORPOOSDS: ROSITORISG; PIZLD STUDIES

<50>
Cenbhas, D.8., Battelle-Pacific Worthwest
Laboratocries, fichland, WA.

Radiological States of the Crowsd Water Benestt
the Fanford Projece, Jely to Decwsber Y969%. (N

BEUL~1392; 23 pp. (1970, Way)

An evalsation of the staves of jrouvadvarer
cont. sination reswlting fros disposal of
plant efflmcts at the Hanferd %eservation
vas sade. The 3 106 and B ) concenttatioss
shoved the detectable costasination to de
sigrating soetheastward iz the wnconfined
ater. Concestraticms of Chronies St
a8d wracive vere sessured s less than 200
pCi/nl and less than 0.5 [Ci/ml. Dering the
last helf of 19¢9 the conceatratioas of Cs
117 and St %0 verte less thac 0.02 pCisal and
0.05 pCi/el, respectively. The H 2
conceatratior in the confined aquifer was 2.5
pCi/nl. Movever it wvas suspected that there
287 have been inter-aguifer transfer so0 the
tritien coscentration was not Cepresactative
of the confined aqeif Also the 303~ waz
ueasared anc it vas foend to De greater than
85 pps im son~ , aces., A1 & Cesclt of the
shgtlown of C Pex~tor in the spring,
talionsclide conceantrations &ropped
significastly is 100 Area. Ia genersl, the
qroend vater has bDeen sowevhst degraldated by
the 1isposa of plant efflaents. (WDV)

M 3; Re 1CK; €0 S1; T 60; St 99; 75 V17

EQUI®ERS, COBFIWED; AQTIPERS, OBCOISPISED; BETA
PARTICLES; CATIN®S; DIPFUSION; DILUTION;
DISPOSAL SITE; DOSE RATE; DFIKING FATER; GPOYRD
PATER; RYDROLOGY:; 10% EXCRABGEZ; PIEZORETRIC
AELL; UASTE DISPOSAL; SASTE EAFAGELAENT; WASTES,
PADIOACTIVE; WELLS; SORITOPING; PIELD STODIES

<6%>

Diefenbacher, #., J. BNeil, K. Krause, and %.C.
sSchuchardt, Asrlsceha Yoclesr Research Caestre,
Kaclstehe, Getsan Pederal Repblic.

tispossl of Rsdioective Bastes by Storage in s
Salt Nine in the Pederai Repwlic of Gerssny,
Pacet 2. (M)

STI/PU8/268; Yanagesent of Lov- and
Internediste-loevel Radicactime 9astes,
Procesdings of an IAZA Syeposium, Air en
Provence, Yrance, Septeshar =17, 1970, (pp.

T63-771). (1970, Septesdec -13)

Yhe transpoct and handling of lov- amld
intersediate~levwel vastes at the Asse salc
size are discesaed. Bost of the metdods aal
techeiqees are tailored to fir those
conlitioas existizng at this specific sioe.
The influence of local cosditioas oa
radiatioc hazards to persoanel, -ontasfiastion
hazards to persossel and the sine, and

lor g-tera eswirossesatal safety are
considered. IRoceptazce conditions for 1o
and internediate-lavel wmstes and the
transport azd esplacwsent of these vastes ace
also discussed ‘riefly. (CAB}

Yok Jirectly relate? to shgllow laa? darial
becasse of depths at wiich castaimers st
disposmd. (D3/CAD)

WASTES, LO®-LEVZL; SASIES, ISTERYZDIATE-LEVEL;
Y JES; SALT DEPPOSITS: DISPOSAL SITZ: SAZARD
AVALYSIS; SAPTTY; STORIGE, GPOLOGIC: PIELD
STUDIEs

<62>

Donglax, P.L., U.S. Znviromseatal Protectiom
Agercy, 0ffice of ¥adiation Prograss, Las Vejas,
.

833i0l107icel Servey at tie Imactive Franiwe Sill
Site oear Riverton, Wyssiag. (9

ARP/LY¥="T-2; 22 pp. (3977, Jene)

S radiological sscvey of the inactirfe wranias
will site mear %fivertocn, Wyozsimj was
corndected Septesber 10-October 2, 1975, to
detersine the extect of air- and water-borne
cottasinatios from the tajilings pile.
Seasuresents of differemial jassa exposere
rates welfe sade at the groand surface and
Faotted or a sap a3 isolimes. B8y this
sethod, 860 acres, exclexive 27 the tailiags
pile, wete found to have above~backjroond
Gasss levels (8 w®/hr). ACL%as t3 the east
and northeast of the xite which are
celtivated ware Zound to have diffecential
exposgre readings above backgroend (wp to 10
SR/Ac)} o depths of 2C-30 ce, indicating thar
sore tailings have bees Jepositel in these
areas thas the sarvey shows. Sarvey i.olines
for differeatial exposuses of 47 s2/hr and 10
SR/hr encospassed 32 and 99 actres,
respactively. Water saspling for ®s 224
yielded walges fros 9.96 ¢vo 0.078 pTisl near
the site; backjrosnd vas assesed to be 0,22
pCi/zl, basel on a messuresent tn %iverton.

An irdoor Bn progesny (working leval) survey
of two resilences near the site and s
hbickqround ic Piverton yieldel alges of
0.0029, 0.03%5, and 3.0009, ceaspectively.
Bone of the Rs of 7n sasples exceeded Pederal
safety gojdelines, (LEM

Total fon Coacentration
®s 226; Rn 222

ORARION; TAILIBCS; EXPOSORE RATE:
GARBA; ZADIDA; RADON; PARTICLES,
POLLUTION, 20IL; POLLUTION, WATER: A
AATARDS; SITZ EVALUATION; SITE SURVEILLARCE;
FASTES, IPDOSTRIAL; VASTES, RADIOACIIVE: MASTES,
SOLID; WASTES, LOW-LEVEL; PFIELD STUDIES
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segqail, J.0.. Rattelle Colemtas Ladecatoties,
Colenbus, ON.

Assesmmest of Departseat of Prergy Lov-Level
rediosctive Solid Baste Pispessl Stecage
Accivities. (V)

BEI-1988; 37 pp. (1977, Novesmber)

This Cepokt prumsnts the Iesules of & sezwey
of fLifteen Pupactaent of Mreryy (N}
tov-lewel tadicactive wlid waste
dispomlsstornge facilitian. The facilities
inclede these ted 3* L~ Vlenes
scientific Ledoratocry, che Paatex Plant in
Asarillo, Yexas, Sandia Laboratery, Idako
Sational Engiseeciag Labematscy, the Sevads
Test Site, Veed Saterials Prulection Cecter
at Fecrnald, Okio, Fativsal Lesd Co. at
umn hus. loc !on. Onk Ridge Batfomsl
siffesion Plant
h un-ct', the Portsscuth Caseous Diffssios
flant ia Ohie, the Taldea Spcing facllity in
Sissoari, Rasford Reservation, and the
Ssvaaseh fiver Pleat. Informtios oo
cainfall, serficicl geeleoqy, prisacy -
pecwaabdility, bedrock, degth to water table,
depth to existing conlined ageifers, serface
wter proxisity, serface mterials aad
pcixzipal relesse patheays is presented in
tsbulac fors ssd discussed is the text.
piscussions of esistiag facilities, operating
peectices, beried/utored voleses and
activities {(curlen) sre imcleded. Vsturw POE
prograss felated to shallow laad beriasl sce
discessed fiacleding the shullos land b r2al
abstractisg progree, site selaction criteris
developaunt, vaste fore criwncia developsen:,
fetsre operstionsl criter ia, systess
ssalysis, and a pruoposed desoustratioa
facility. PRecosseadatioss fer futscw
cesesrck and site fsprovemats are pcwsented.
[£1]

Contains sose of the only published isnformstios
os the DOZ dfispossl-stecrage facflities at
Pantex-Avacillo, Texas, Sandia Laboratocies, Bev
Rexico, Peed Ratexrials Prodection Center ot
rearsald, Ohio, Bationsl Lead Co. at Niagars
ralls, the Paducab Caseous Diffesiosn Plante,
Paducak, featucky, Portsaosth Gaseous Diffesios
Plant, Obio, ant the Weldon Spring, Wissowri
fecilivy. (OWM/3C}

SASTES, RADICACTIVE: BURIAL; WasTE OISPOSAL:
STORAGE, GPOLOGIC; SITE SELECTION:; PACKAGING;
PITS; SASTES, TRAPSURAFIC; Wastis, Low-LEvKl;
9ASTES, SOLID; CROLOGCY; EYOSCLOGY; AQUIFERS;
GROUND WATER: ESVIBOYREIUTAL EXPOSURE PATEWAL;
SASTE VOLUAR: POPDS; NOLDIBG POSOS; FIELD SYODILS

<68>

byer, R.S5., 9.5, Eaviroasestal Mratection
Agency, Office of Badistios Frograss,
Fasbingtos, DC.

Bavirssvental Serveys of Tvo Despses Radicective
Saste Disposal Sites Ssing Swdaecsibdles. (N

COUP-760310; STI/PUB/%3); IAMA-$8-207/65;
fsnagesent of Radicective Vastes frouw the
Seclear el Cycle, Proceedings of as IARS
Sraposien, Vienss, Aesteis, Warch 21-26, 1976,
vol. 2, (pp. 317-338y, 428 pp. 2 ZA-SNH-207/65,
CONP-760310, ST1/PUO/833), (1%76)

Ins 197875 the semned sedmersidle 3LVIN and
the woasanned sudoorsidle CURY IIX vefe ssed
to investigate teo disesed 0.5. neclear veste
disposel sites, cne st g dupth of 2000 9 off

the Rarylssd-Belasare ceaast, the othet msar
the Parsllen Islasds of? Califercia, with teo
sehsites at 968 asd 1700 5. EPzact depths asad
lecations of cheszved saste packages are
gh-l. umu- bylrestakic isplosios of

& iz bSeth Pecific
sedsates, -ueu dosenstxtes s azeed for
prescare equalimtios devices os vaste
packages inteonded foc denpses dispegal.
Cocrosism asd blistering of costaisers wms
also cessen, especially st tha Atlastic site,
slthough 2o wvidescw of Bceachisg solely froe
external corresion was fomd. Aaslysis of
sedinest sanples Cres the 980 » Pecific site
shoved Pu 239, 200 contemisstion from 2 ts 25
times higher than the paxziswe expected
Sackgxosnd {we to veapows testing falloek.

Cs 3137 costanisation gt tha Atlsstic site vas
3 te 70 tiom tim saxisw pessible fallest
coaceatratien. A dimect relatisaship Detseen
vaste packages and sedjsest comtamisatios was
establisied. Possible sechenisas fer
vertical cedistribstion of cuoataninents ace
seggested, iacleliag bicterbation at the two
Pacitic sites and berisl of Leackste by
latetsl sedisent traagport at the Atlaatis
site. Prelisisxcy caxreat staslies iaficate
the praseacs of veak st 3icectiemal currests
at the 170C s Pucific sebsite and stcoager
curzents (16-22 ca/mec) st the Atlastic site.
The bigh diolegicnl divecsity :ald presescs

of couswrcislly exploitet desetsal tood fish
at the 900 » Pucific site, slong wicth its
prexisity to s fiching eae, seggest the
exclssios of this site froe ferther ese as a
radiocactive waste Sasp. (XKW}

Sedisentatios Rate; Flow Bate

Pu 239; Pu 200; Cs 137; Pu 230

CZA DISPOSAL; PLUTOSION; CESIVE; COSTARIBATION;
LEACWIBG; BIOTA; COBTAINERS: PISA; ISSPRCTION:
LEAKAGE: BASIDE STSTESS; POLLUTION, WATEE: SASTE
DISPOSAL; SEDISRUTS: RADIOACTIVITE: WASTES,
SIGR-IRVEL; WASTES, LO®-LRVEL; CRENICAL
ABALYSIS; SARPLES; SITE SELRECTIONS; PACKAGLIWG;
RABIOPUCLIDE NIGRATION; SITE SURVEILLASCE: FIEZLD
sSTeDlEs

<6%>
Svans, A.C., §.1. Sarter, aad §.C. Reinig,
Savasaah River Labocatory, Aikes, SC.

GCaides Liniting the Releases of Radioneclides by
the Savanaab River Plast. (R

Beelth Physics 75:57-65.(1968)

The Savasssh Ziver Plaat has developed Plast
Reloase ¢sldes to delise the amoust of
vazious radiosecliles thet can be relessed to
the euviroas is air and vater. Rolesses are
held to the lowest practicsble lewel within
Plast Opecating Suiles Mased o curefsl
operation, asd sre vell below the Badistios
Protection Guides cecesssaded by the Federal
Sadiatios Cosncil for neighbocing
popslations. The precess by which geides
veze established asd ssistaised is ammeined.
(Asth) (D9)

Yielés very little isforsetios ostsicy of its
very specific sabject. Vigrteslly 2o ‘seaserod
dats. (WM

ENVIROWSRWE; AEVIEWS; BIPOSURER BATE; FINAUSY
GASSES; SABUSOORS; NATARD AUALYSIS; SAXINGS
PERSISSINLE CONCENTRATION; FOPFLATIONS;
COFTALINATION; EORITORING
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DISPOSAL SITE

<6h>

Rvensos, 1.8., B.P. Olmos, B.K. Ralfocd, asd
0.5. farkhas, Usiversity of IMabo, Departmest ¢
Vaterinary Scieaces, Naoscow, ID: Padislagical
asd Buvironsastal Sciesces Labocatery, Idade
Palls, IW.

Systewnic Tifects of 2adiaties Pxposece os
Soleats Yshabitisg Liqui2 and Soli2 Padiosctive
Taste Stecsge Arean. (D

IN0—-12088; Tdabo Sations]l Engisesring Latoratory
2cology Pregrans, O.9. Barkthas md 9.J. irther
(8is.), Proceelings of &« Sysposins, Jackzon Lake
Lolge, Y. Septesber 10-12, W79, (pp. 12-1%) 72
Pp- (ID0-12008) ; IDD-12087; Ecolygical Stedfes
oe the Idabo Batiosal fagineerisng Ladocatory
Site 1978 Progress Report, 0.9. Narkhas (22.),
(pp- 99-507) 371 pp. (1001287, (1978,
Seceaber; 1979, april)

A stsdy has been cosdected of deer smice
{PLROSTSCES SABICULATUS) iabhabiting o Qry
raiioactive leachiang poad at the Test Reactor
Azae §T25) asd » solid redicactive waste
busial site is the madicective Vaste
Bsszgesest Cesplex (2WRC). Objectives of
this study weze: (1) te Satersi:e whetber -
radiat ion ezxpossre at the sites resalvs i
petholegic changes ia the hemstopoietic
systess of deer nice, [2) to exanine wital
asd geproductive otgans ef sice for thke
prasence of tesors asd ocher psthologic
lesions resyiting froe radiastios exposure,
asd (3) to tdestify possille lysphocyte
chronosope dssage dee to mdistios exposere.
Cxperisestsl asd costrol gice wers trapped ia
1977 and 1978 using Loaguorth traps placed om
a 9tid Ceveloped ss pert of a popslation
stedy. Mesatologicel stedies of snissls fros
the TS site, costrol site, asd 2 laborstory
conatrol coloay showed no siquificasnt
differences detwanr popslstions gad,
therefote, there were 20 pathologic changes
to the hemtopoietic systes sttribucabdle to
radiatios exposere. There ware po
sigeificant differences ia bistopstbologic
lesions is the tisstes Detvews popslstions.
Asinels killed in 1977 with diethyl ether
showed & higk proportion of liver asd kidsey
4assge anong sll popslations. As a resele,
sodies pestadarbital vas wsed as an
anesthetic dexing 1978, @r®)

SARRALS; OPTAKE; POSDS; NOLDING PONDS; DISPOSAL
SITR; TIELD STUDIEZS; LABOSATCET STUDIES;
PCPOLATIONS; RABIATION TPPECTS; WETNIOS:
BIOLOCICAL STURIES

<o
Pedersl Sater Polletios Costrol adsintstration,
cCincimnati, ON,

Bedins 226 gnd Badom 222 Concentrations fnm
Contrsl Plorids Crosmd Saters. (J)

P3-260 239; 37 pp. (1966, Jesawmary)

One hendcred sad five sgter vells in central
rlocida werw saspled for B 222 and Ba 226 by
the PEPCA st the request of the Ploridas State
8oard of Meelth. 3sapling was csrried owt ¢o
seagure gtound water contemisatios by
cadionsclides relesmd by siaing of O~besring
phosphate Seposits, fertilizer spoil piles,
end saste vater ponds. Plosphste is sined
fcos the Bose Yalley fotsetion (Pliocens),
whichk ts derived froe 238 snderlain by the
Nusthores Forsation (Niocene). The Mawthorne
. 18 the cosfising layer foz the principsl
arissian aquifsy of centrel Plogride; the top

rad
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of the aguifer is iz the Tamps Linestone
ifioceas). Llocal recharge occers shere
siakkaoles petetrate the 2awthorae: thesws say
also ACt &S access rostes fox pollstants.
Badoe conceatrations cawged trom 23-36,600
¥Ci/71 asd redisp 2rom 0-76 pT1/1: sewms vere
1260 asd V.2 pCisl, respectively. A
cegTrlatios exists betsesn Bn and 2a
concentra® foas, bDet canpot be defined at
preseat. Amlysms for ©, Th, Pb 210, Po 210,
and cattsin ivorgasic conpesalds sere
perforaed ox swlected sssples. Two ssaicipel
vatar sspplies aad 12 private wells ezcesleld
the 2 pCi/l Pedlic Bealth Service Driskiag
Sater Stazdard for Ba 226. Three wells were
greater thas 10 pCi/l, sme deing used by &
food processiag plant. (LEM

Total Iom Ceucentration
By 226; Bu 222; 9; Th; Pb 213; Po 210

PEOSTRATES; POLLUTION, SATER: GROTND wiAtrR:
DOUITERS; ARTESIAS BASIUS: PASTES, LIQCID;
SESTYS, SOLID; SASTES, BADIOACTIVE: BADIIN;
R DON; SELLS; FIEZLD STODIES

<«58>
Pesivote, J.9., Savansah River Ladocatory,
Afkew, SC.

States Report: Borebole Ecnitoring of
®adioactive Saste Trecches 1365~197. (2}

IPST-T6-2%8; 15 pp. (1976, Wmrch)

This report describes the results of tea
vearr of torebols sosivoriaq of radivactive
vaste treasches at Savasash River Labocatory
Buzrial Growod 683-G. Rleves boreholex were
drilled ic 1968, and radistion levels vere
seasurad gumwslly uslag s geiger tsbe lowered
isto the vells snd radionssay of well
cettisgs. Wells ¥K3 and SRS asonfror scrap
setal; the other vells pess throsgh
protective clothing, glassware, disca.ded
filters, costaminated camstrection saterials,
sad the like, which sre is direct costact
with the soil. Activity in ewll WB6 Jropped
10 backgrousd within 3 yests, asd the casiag
on PA feiled soon sfter constrwition,
f1looding the borehole. Of the tesairier,
analysis of csttiangs shows Sr 89, 90 in €
vells, Cs 137 in 6, Ca W8 in 5, Co 60 §in 3,
and e 106 in ¥ well. Ia 1373, 912, Wns,
N9, SE10, K12, and ¥R1) continsed to
register over &000 c/s Thyac; B%S snd w813
were over 50,000 c/s. WM reasd 2700 c/w;
the resaicing vells had all decayed bDelov 600
c/a. Talls W8}, WR2, 885, ¥89, FRVO, WAYY,
agd w212 had isitisl peasks below tke tresch
bottos is 1968, All axcept W13 bad declined
to backgrowsd by 1978, (LKR)

As extensive ausber of graphs are csed o
present the Seta.

Total Xom Concentration

St 89; S 90; Co 60; Cs 137; Ry 106; Ce 188
SURIAL; TRARNCHES; WASTES, RAD.OACTIVE; FASTRES,
SOLID; CESION; CRRITN; STROSTION; CODALT;

RUTREIFIUN; BORYNOLES; RADICACTIVITY; LEBACHING;
WIITONING; FELLS; PFILLO STUOLeS

T R e e AT WY
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FISSCSAL SITE

<49>
*eivace, J.3., Savannak Fiver lanoratory,
Aten, SC_

torwhole Zoaitoriang of “adiocactive Faxta
Trenches. (2

CISY-T770512; %acagemant of Low-lavel Pedicactive
Uaste, 2.V, Carter, R.A. Hoglhimri, acd 2. Zahda
(*1s.), Procwedizgs of a Symposics, Atlazcs,
5N, “ay 23-27, Y577, fPacqamca Presz, Bew York,
37, Ch. 10, (pp. V173 1952), 1278 pp.
{TO¥F=TT35123 119N

T Imtect lesching and »igravior sof
radioneclides fros low-lewl radicactive
vaste teried in tie Savencah Fiver Plaae
zolii vaser herial qzouad, elever 4ry wells
ate sonitaore? anajally. The PP daxial
40131 is waderlein ty samd, clayey sgaz?l,
sanly ciay, and clay beds. These ieliments
afe savarated with jrossuweter bdeginaisng at a
lepth of abost 12 » ard extending town imtd
the crystallize bSiseaent [me™s. Seweral
artesian aquifer systeasz eyist iz the
anronsolilated selisezts, Lot the gpper
s~c*ion, where wvastes are beriel, is ac
wnecatfined warter-tatle ageaifer wiick drains
by qravity flov ) the amarest se:face
stresl. TYracer tests show thet fainfall
infilegates the ensaturated zone st 3 ryve 5¢
ad2at 2 s/yr aad sares hogizoetally trroegh
the wvater tatle aquifer atoot 11 wo 2 s/yr.
9all agmitoriny bejan ia WL in ot yinsed
1t-jecracre south saction ¢f the tarial
groant. %szentielly all sclid vastes taciat?
setween 195) and 1970 ate in this section.
The vastes packagel in caridoar! bozes were
*arie? in selined trenchez €xF s 10 cross
Secriorn By several hopdgad mavters lnaq ael
covaray with et least 1.2 a of earth.
qonitoriang ealls are 1C co in dismeter; s-=p
Galwarized stael casitys, closel at the
hottos, vere installed i. the holes, and the
casiage zealed in *he holes with Ary
bentonite. Assay of cettings fros the elaver
valls showed radios’rontius to be prezent in
2 of these vells {7.2-128 pCi/g®),
tadiocesiun in 6 wells (0.3-27,%00 pCi/gm,
Ce 188 in 5 wwlls [2-8670 pCi/sgw), €5 <3 1a 2
vells ($3-65,200 pCi/qa), and 83 10€ in ¥
wvell (528 pCi/ge). Chese radionuclides wers
the only ones detacred in tie cuttingsr,
Ralistion profiles detersined ic *he wellz
fros 1965 to 1576 show thet 3ll pesks have
resained nearly constant,. with essentially no
doenvard shift that wosld indicate sigration.
Seven wells initislly showed ralionu~ljites in
the zone bDelow the bBottom of the backfilled
trench. Most of these peaaks daceyed to
background levels in the soveral yeaacrs
following installation. The most prosinent
pecsistent peak belov a tomach is at well 6
11. This peak shows no indication of
cnntintel sovement, Based on *hesa resalts,
the belk of theaw radionocl ides have ressined
in place stter buricl. The irntensity of the
principal raliation peak in S of the 71 valls
has either cramained constent or decreased
very slightly. At the remaining vells, peaks
have decreased sarkedly is istensity as the
radionuclides have Cacayed. (LKW}

fyicravlic Yelocity
Cs 117; Sr 99; Sc 99; Cea 1a8; Co K0; Ro 106

DISPOSAL SITE; RONTTORING; WPLLS; RADIOWOCLIOE
RIGRATYON; SOILS; SAWNDS; CLAYS; SEDINEWNTS
AQUIPERS, ONCONPINED: UNSATOBATED ZONE; WASTES,
SOLID; STPORTION, CESIUM; CERIUN 188; COBALT 40;
WOTHERITN 106; TREWCREL; FIELD STUOTES:

PARCIPITATION, RETEOROLOGICAL; NYDRANLIC YELOCITY

2.
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viz, J.J., ard P.J. Elumec, Batrelle-pPacific
vorthwest Latocatories, 2ichlasi, .

?ati ockesical Azalyses of Gase Birds Collecred
fros the Tanford ®meirons, ¥RTI-137S. (3

BEIL-29%%; 31 op. {T6TY, Jsip
Data Zros radinchesical asalyses of gase

Lizds {pheasaars, Geese, decks, ani coots)
collected Zros 1971 thrcagh 1375 3t the

Parford site afe presenml. Totsl zasdecs of
esch tyze collectal ic the S-year pariod were

A0 pheasants, 97 jeess, 154 facks, and 1
ccoti. faxises coccentrmatioas ia phesiiaaes

of the radiorecliles aescared ware (ia pCisqs

suscle tissoa, wet wt): ¥ 83 = 3.8, o 64 =
f.Y, 2z 8% s 3 €, Sc 9D - J.08, and <3 137 a
€.€. Only the 5S¢ %) arnd Cs 127 valses were
at rideted to 7arforl operatizas. The S0-yc
iztercal Jose cosmitsent Zroa eatingy 5490 38
of Jheasant meat coatainisg taese 3z pad s
corcen®rations woulid be 0.2 sres total body
(0.2 stea Cx 137 acd Q.1 nzen Sr 30) an® 2.2
sres Loae (S 903. lodalyses 2f Jeese gave

sazxisus valzes of 7.% pClisgn I &0, 3.2 pli/gs

Co €0, 1.3 pCisgm Iz 6%, 3.92 pri/sgs St 99
(atalysis Zoc 1972 ocly), ani 1.3 plisgs ~<s
1327. xly Zn 45 activity observed in gquese
2azics 15771 asnd 1572 was sttribated
Earford coperatioss. Ingestion of S k3 of

joosa meal cootaiziaj the saxisse observel 2o

£S and Cs 127 would give 4 SI-yr intereal
dose cossitaear of 0.9° sres vorval dady fros
2n 6% anZ 3.3 sres total hody fro» s V37,
The duck data were separnted incd two

coppotants Zof analysis: (V) Aucks col lected

frca the Tolasbia ?iver, asd (2) 1scis
collected from onsite paadsg., The maxisws
observed concentratons cf 7o 63, St ¥, ani
Cs 117 were in 2ucks collected cusite.
Raxisoe 2a 65 consentrations wers ig dwcks
collected nasc the “oloshia ¥iver 1s 1971,
Livers of Jucks coliectad ac soee onsite
pords were analyzed for 17 and 3. The
sajority of the azalyses wege positive (7 =
0.2 ptisgs sax., Pu = 1.0 pCi/3e max.).
flosevar, the contcihatiom fros Hsaford 1ic

s3certaic beceuse of the lack of sieilar ia%a

tepresenting expectad levels ioe to falloat.
Fifty-yoar ioternal 10se estisates pased 22

consuagtion of 507 ju of 4gck smat containing

the bighest obnarved comcentcatinas of 73 60
(1.8 pCi/sgmy, 2a £S5 (35 p7i/sqmy, 5S¢ M (9.1}

¢Ca/gn), ard Cs 137 (125 pCi/z1e) vodld he 8.8

sges .otal :3dy an4 1.1 screw bane, The 4ass
ispact fros eating A0 g8 of duck livecs
coptaining 7 or Py vosld be less thas 3.31
ares to any organ of the bady. Taziees

cradioreclide concentrat jons observed in co0's

fic pCiszge) wera ¥ 83 = 4.2, 0 43 » 3.2

{1978 onlyp, In 65 s 8. € (1971 nnly), Sr 90 =
0.1, and 2 137 » 3.6, 1 SD-¥yr 1nternsl dase
copuitpent fros {ngestieg 505 g of cdoot weatr

coataisicg the sagzimus Sr 9 and Ts 137
connentrations vould be 6.5 sres toral holj
and 9.4 wres bodne. YNateral bacigroind at

Earnford is abouwt 107 sres/yr, or & 50-yr iuie

of 5000 srew. (Ruth) (LK)
Total Ton Cincentration

K 80; Co 6G; U; Pu; %a &%; Sr 93; Ca 117

SIRDS; FoODS; DUCKS; GERSE; COOTS; PAEASANTS;
SATIRPONL; POTASSION 3); COMALT 60; 2IVC 65;
STROWTIUR 90; CESIUM 137; DOSE CORNITRENTS:
RADIATION OCSE; WAN; LEVIPOWAENTAL EXPHSURE
PATRVAT; URASION; FLUTONIOK, OPTARE; INGESTION;
FADIONT-LIDZS; PALLOUT. BACKCRONED BADIATION;
DISPOSAL SITE; EPPLOENTS; ERNISSIONS;

Sk b
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COSCEVTRATIONS; BCOLOGICAL STUOIES; SIOLOGICAL
STINIES: PIILD STOUDIYS

<7V

riz, J-1._ S.C. Leete, acd P.2. Brassos,
sattelle~-Pacific sorthvest Labortataries,
wichland, €s.

Patioseclide Cosceatratioas iz Selected
roolsteffs asd Fildlife fros the Racfort
Tavirons, 1971-197S. (3

P9L-2381; 28 pp. (1977, Povwsier)

bets fros radiochesical amlynes of
tooldsteffs f{escleding Jase Birds) collected
fros 1971 chrosgh 1975 is the Ranford
eaviroas arte praseated. Modats{fs sxalyzed
iscluded silk, deef, chichen, sggx, leafy
meatalles (spisach, leaf lettuce, teraip
scevas, and asstard greens), fish, deer, asd
oysters froe ¥illapa Bay. Baxises
coocestiations of the seamel radionucidies

wvere o8 follows: silk -~ 100 pCisL ¥ a9, 7.6

pCi/L Sc 90, 8.7 pCi/L T 13V Deef - 2.8
pCL/q (wet o) £ 88, 0.0%2 pCisg Sr 96, 8.19
pCL/y Cs %37 chickes sescle -~ 2.8 pCipg &

80, 0.018 pCig Sr 90, Cs 137 not detectsble;

chicken eggs - 1.6 pCi/q X &0, 0.012 pCirg Sr
W, .08 pCi/q Ca 137; gresn leafy wagetadlss
- 5.6 pCisg ¢ 80, 0.055 pcisg Sr 90, 4.2
Clrg Cs 137; whitefish - 300 pCi/g X o0, 6
PCizg P 32, 5.6 pcisg Im €5, 0.5 pCi/sg Cs
137, 0.190 pCi/q Sr 90; desr muscle - 2.9
pcizg ¥ 80, V.0 pCi/qg C8 WIT; Sillape Bay
ofsters - 2.5 pCi/zg K 80, 7.1 pCi/q Tan &5,
0.06 pCcisqg Cs 137, In gemeral, occurreace of
St 90 an2 Cs 117 ia sasples is atirideted to
fasllost. JIodiae 139 iz wilk showed higher
coscestrations after Chinese asuclesr tests.

<>

CORRTTRENT < RIDIATIOS DOSE: BACKCROBIFD
SABIATION: BADIOWICIIDE SICRATIOB; IBGESIIOS;
TPTLOZETS; ERISSINES: COSCESTRATIOES: PIELD
STIVIES: BIOLICILAL STIDIES: PCOLICIONL STPDIRS

«r2>
Pord, Bacos ap? Davis %rap Iac., Salt Lake City,

..

2 Sessary of the Phase II - Title I Exjineerisng
Assessoeat 0f Inactive Jraniss %1l Tailiags,
tiverton Site, Fiwctoa, Epoaing. ({9

SIT=198; 22 pp- (1977, Deceshar)

Pord, Bacoa asd Davis Jtak Inc. bas petfoched

as engi ing wt of the problems
tessltisg fros the sxistence ef rasdisactive
arsnizss 32l]l milizgs st e Riverras,
Syosing site. The Phase 1Y - Title I
services isclele: the pecfocmance of coce
drillings: soil, water, sad other sawple
a3alyses; radiocsstric sessytenents to
detatnioe areas with ce M es-coatsrisated
aaterials: ths svaleation of ressiciag

rediation exposures of individsals and asatdy

populations; the {pvest igation of site
geology, hyirology, 43d meteorology: and the
evaluatios asd coscing of altersative

corrective acticss. Wx 222 qas released £108

the %00,000 tasa of tailings at the Piverton
site coastitstes the wais envirossental
iaspact, taaging frow 6.2 pCL’l on the pile to
0.8 pCisl fosr sf nocth of the pile, seessured
over 28 hrs. Saswa radiation exposare is
essentislly zeto beyond 0.2 »i of the site,
Bo 3sctitative evalsation vas sade of
windbiovs Th 230 asl Bs 226, the priacipel
alpha-epitters. The tro sltersative sctions
presentsd are fencing 234 ssincesasce of the
zite asd off-site resedinl actios (Iptios I):

and, io addition to the itwas is Opeios I,
decontasisation of the sillsite srd ore
storeqge areas sald addic jomal atadllizstios
cover to 8 aisimes of 2 fr (Optios II}). The
cost estisstes for the Options sce $860,320
and $1,180,000, respectively. Estisated
costs for moving the tailings aad It
coctasinsated saterislas to esspecified sites S
asd 10 pi fros the presest locatios are
$6,000,000 and 36,800,000, respectively.
Reprocessing the tailises for srenies is not
econosically attractive st presest.

(Autd) (LRR)

4nc 65, observed inm wilk, oysters, and fish,
and P 32, cbzerved ia fish, are sttribsted to
the pasc cgoeration of the omce-throwgh
cooli.g resctors at Raaford. Pollowiag
shstdovs of the last of tiwmse reactors {s
Jansary 1978, P 32 ghowed a mpid declise.
tiac 65 comncestrations daclised moce slosly.
tinc 65 concontcations is oysters displayed
ss approximtely 100-fold decresse is
1971-7S. RNedias concentrations of £ &0
dscing the saspling period vere: silk - 1000
oci/L, beet - 2 pCisy, chicken - 1.9 pCisg,
eggs - 0.9 pCi/q, grees lasfy vegetadles ~ 3
pCL7g, vhitefish, 3.2 pClyg, deer - 2.9
pCi/zg, sad oysters - 2 pCi/g. Estisaved
50-yr whole boly dose consitsent froe
cossueption of 368 1 of milk coataining 100
pCi/l 3a 65 s 0.1 pres; cossesptios of 12 kg
of eniteflish containing 2.2 pCi/g 2z 65 and )
pCiszg P 32 vould iocar & *-yr dose of 4.3
sren snd 0.8 gten whols body, respectively.
Zstiag 9 kg of oyster seat costaiming the
svetage 2s 63 cqotestrstion shuerveld (8.6
pCizg) yields of S0-yr done of 0.3 sres vhole
body and 0.2 eces bose. Thess valsec 08y be
cospeced with the approxisetely 100 sres/yr
bsckgroand (%0-yr dome = 000 scesy. (LEM)

Kaps, tables, and a stratjgraphic coless sre
ircloded a8 an addenson.

Total Yoo Comcencration
" 222; Pa

TEVIRCUNEPTAL RXIPOSUBE PATNWAY; TAILINCS;
TRABION; SILES; RADOS: RADIOR; TAORIUN; COST
SESEPIT AUALYSIS; RADIATION BAIAEDS; SITX
EVALUSTION; SASTE RASAGRRENT; DASTES, LOW-LEVEL;
UASTES, SOLID; SOEPACE COFTANIPATION; ENRNATION;
ISSPECTION; OASTES, [¥DOSTRIAL; PIELD STUDIES

Por ssasetenests of Jase dirds, see PUPL-20089.

Tots) Yod Comcestration

K 80; P 32: Sz 90; Cs 137; I 137; 2n €5 <73>
Yord, Bacos ssd Davis Utak Inmc., Salt Leke City,
BUIRALS; PLANTS; CROPS; FOODS: UPTARE; a1,

CUVIROSHEPTAL EXIMSURE PATEWAT; RAV; DISPOSAL
STTE; RADIOWOCLIDES; BIRDS; FISN: WOLLOSKS;
INVERTEDRATES; RAAMALS; POTASSION 80: STROWTION
9Q; 10DIFE $37; CESIOR 137; FMOSPNORDS 32; SINC
6S; FALLOOT; EXPLOSTONS, BOCLEAR; DOSE

A Sessacy of the Phase II ~ Title I Engineecing
Assesssent of Issctive Orenties BRIl Tatliage
Groes Biver Site, Green River, Utsh. (W)
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<7D COeT.
CIT-1aS; PP sad D8 TN-18; 27 pp. (1577, Decesden

Pard, Bacos asd Davis Stabk Iac. has perforsed
an sngineering asmesssert of the probless
cessitisg fros the existesce of radicective
arsaiee 5ill cailis¢gs at the Green River
site, Utabh. The Phase IT - Title I services
incleie the preparation of topographic maps,
the pucformsdce of core drillisgs and
radiewwtric ssassrenents mfficisat to
detersine arwas and volamex of tailings aed
other raliss-costakinated srterizls, the
svsleation of resulting radistios expossces
of individesls and u-acby popmiatioas, the
invezzigation of site Apizo and
setesrology, 2ad the evalmtion z8d cestisg
of alterastive cocrective actions. PRadom gas
celensed fros the 123 thommamd toas of
eailings at the Greea River site onpstitutes
the sost gigunificast eavirosseatal ispsct,
althosgh sisdbiown tailiags aal? extersal
cassa radiatioca are alse factors. Short-ters
BR ssssummessts sxing costinwes Fa aceitors
shoswd mo correlaties bDetwees 2s
coacestration amd distance frum the tafilings
pile. Valees ramgod froe 0.9 pCirsl at 0.08
ui froe the puo to 2.3 pCisl at 3.8 i
dxm-cr .S xln sas the average

b oand tration. Aversge guems
bcctqtmd vegsared with & Geiger—Reeller
detector, ms ¢ s2/h; values en the tail’sgs
pile vern wp to 96 aR/hr, while radiation st
the forwer ore stockpile ares was sup to 220
aR/hr. 3Background wvas resched 0.7-0.2 s}
fros the pile. Rs 226 in sarface soil
sasples ramged from backgtoumd (1.8 pCisg) on
the west to 1.5 and 2.5 times backgrossd V/s
si to the sorth aad east of the ;ile,
respactively. To the soeth, i3 was less thasn
teice backgrouwsd at 0.8 mi distamce. 2
shallow gramadsvater sasple fros BSrowvas Sash
dowastrean froe the tailisgs contsined less
than 0% of the BPA Isteris Driskisg Water
StaadaTd for Ba 226. Other potenzislly texic
saterisls in the tailings inclede Ba sad M
(70-139 ppe), Se (wp to 137 pps), 882 As (2
Ppel;: teo vater savples £108 an aager hole
batwees the tailings and Nows sh ezcesded
the PR Driakiasg Fater Stamdards for Se, PO,
Cr, aad As. The three slterastive actions
preseated ace dike stabilization, fenciay,
oa- and off-site decontasinatios snd
saiatenance (Optiom I); isprovesests is the
stabflization cover aad 4iking plas clesssp
of the site and Browas Sesh, sal realignsest
of Brevss Faslh (Optios II); aad sdditios of
stabilization cover to a total of 2 f¢,
cealigasent of Browns Wash asd placesest of
addiciossl ciprap, on-site clsanuop ase
draloage isproveseats (Optios III). 11
options inclede rewedial ectios at of{-site.
strectares. Ccit estisstes for the three
aoptions crange fres $700,000 %o $926,000.
Reprocassisg the tailiags for sranfes is sot
econosically attractive st presest.

(Asth) (LAM

Seps sad 8 goaerslized stratigraphic colsss sre
iscluded 28 m sddamdve.

fotal Yoa Comcenmtratios
Ra 226; TH 2%; B» 222

TAILIVGS; WRANIUS; WILLS: RAUOE; RADIOS;
SAVIROPREFTAL EXTOSORS PATRVAT; COST DESEPI?
SUALYSIS: RADIATION WATARDS; SITE EVALUATION;
SASTE SAUAGRENET; WASTES, RADIOACTIVE: WASTSS,
LOV-LEVE'.; DIVOSURE RATE: FIMLD STUDIRS

<T=>
rord, Bacos ssd Bavis Utak Imc., Salt Lake City,
9T.

fhase 2 - Title 1 Eagineering Asvessvest of
Inactive Uraniss Bill Tallisgs New asd 014 Rifle
sit.~, Pifle, Coloxado. (3

SIY-10; PD and D® 130-13; 10 pp.: CIT-WS: S5
pp- {1977, Octoberx)

Pord, Becos and Davis Fah Iac. has perfocmed
an gi ing ®t of the probless
teselting frea Lhe existence of cadicactive
wrasien nill tailings at Rifly, Colorado.
The Pkasw 2 - Title ¢ sacvices laciede tho
prepuratios of tepographic mps, the
perfocmance of core drillings aad radiesetrcic
seasuTesents miticisat to determine areas
asd volumes of tailings and other
cadive-costasinated ssterials, tlo evalzatioa
of resultiag radiatiom expeserss of

individuals ant¢ aeardy ppslitions, the
iavestigation of sice "lt-h" aald
seteccology and the evalsatios asd costing of
altarmative cuczoctive actises. ados 222
gas releass fros the 3.1 mfllioa tems of
tajlings at the two Rifle sites, cosstitates
the post siquificast enrviressestal ispact.
Sisdblose tailiags, externsl gasss radistios
238 localized coatssimatiom of surtace waters
are other eaviromsoatal effects. Shect-ters
2a saents pacf ol uwith costinsous M
soaitors at 72 locatisas is the vicimity of
the tailiags piles shoved the highest omdoor
concwmtratios (180 pCi/L)} om the 018 Rifle
Pile. Backgrowmd atsospheric s ceasured at
& locatioas 0.5-2.0 si froa the siles
averoged 1.2 pCisi. Radon above sverage
background vas detectad to 0.8 mi fros the
site. Batarsl gasess backgrowsd is the pifle
area averaged 12 sR/Ac (3-75 aR/hr); above
the tailiags piles, vslwms raaged up to 780
si/AT. Ia the mill asd ore 3trTage areas st
Bew Ritfle, gassa falses sere 28-630 al/Ar,
while at the 014 ®iffle siil aud ora storage
areas, valaes vere asp to 230 sk/hr. Serlace
soi]l sssples isdicate sme wiadblows
costasination to the esmt of the piles.
Tuenaty-Ode water sasples froe the Colorado
River, standing water, & spriag, and & wll
sesr the piles had s 22 costests of
0.03-13.0 pCi/t. Thase is evidence of
costasisatios of the surfece vater sdjaceat
to the piles, snd bhydrolsgic conditioss st
the site isdicate s potestisl for grosadester
costasination. Leaching of “a froe the
tailings fiato the ssdaoil geserally extends
to sboet 8 £t ia depth Defore reachinsg tvice
the arerage background 0il fa concestratios
(sversge soll beckgrowsd is 1.5 pCi/@ -
There are also isolated locations ia tha ore
storsge aress vhere comtssisatios tresches to
depths of at least 5 ft. The 15 slternative
cwsedisl action options presented range fros
willsite decontaninstion ssd off-site
resedial actios (Options I aad IV), to adding
varions depths of stabi lization cover
saterial (Optioas II, ¥, Vi aad TII}, to
resovsl of the tailiags to loag-tern stosage
sites and decowtasisati e of the presest
sites (Optioas ITY aad VIII tirough XV).
Cost estisates for the ficst % optioss range
ttos $318,400 to $20,300,000. Optios IV,
estissted at $32,200,000, iacledes the cost
for soviag both Rifle Tailings piles and the
Grond Jemctios tailings pile to Delegae for
long-ters stotage end site Jecostasisatios
after removal of the piles. Reprocessing of
the tailiags for wranise sppescs to be
econosicslly attractive st prasest,

(duth} (LKW)

$37-10% i» s s3epary of aY¥™10,
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Total Yom Coaceatratine

Be 722; Ra 226

TAILIRGS: JRASIUN; NILLS; SADOS 222; RADIDY 226;
ZRVIROUAEFTAL EXPOSYRE PATEWAY. COST BRYEPIT
BBALYSIS:; BADIATION BAZARDS: SYTP BVALUAYION:
¥ASTs SADAGERESY; SASTES, RUDIGACTIVE: WASTES,
LOR-LIVEL; PIFOSURE BAY:; SASYES, SOLID; CASES:
PIELD STIDIES

<19
rord, %acos and bavis Otak Inc., Salt lake City,
.2

fhase 2 - Title | Pugineerizg Asmassment of
Isactive Sranjus 5,1 Teilings Bagydell site,
gayball, Colorad,.. (J)

SIT-11; 73 and DU 130-19: GII-11S; 136 pp. (VW7
October)

Prord, Bacoa aad Davis Utak Inc. has pecformed
as engineering assessmest of the prodless
reselting froe the existeace of radjocsctive
sxanisen mill tailings at mydell, Colorade.
The Phase 2 - Title 7 services inclgle the
preparatios of topogrsphic maps, the
pectorsance of core dcrillings ssfficieat to
deternine areas asd volunes of tafilings aad
tadiosetric msassresen®s W detersine
cadiss-contanisate” saterials, the evalsation
of resulting r..rstion exposutes of
individualr «nd nearby pogslations, tte
investig-.ion of site hydrology and
sateoroiogy, sad the evalentior 88d costing
of altersative ~orrective actions. vadon gas
telesse fros the 2.6 sillioms tons of tailizgs
at the Naybell stte coastitetes the post
sigaificast eavironsental ispact, alchough
visdblown tailings ssd extermal gsema
radistion are also factors. Short~ters redos
segserements pecforaed with constiseces Bn
wonitors at % locstiens iz the vicipity of
the Faydell tailiags pile sboved & mxinse
concentration of 15 pCisL Ba 222 on the pile.
Backgrosand seasuresents of stsospheric 2a at
2 locatioas, 2.%12.9%5 si fros the site
sversged 3.0 pCi/k. 1Rlados above sverage
background lesel vas detected sp to 0.5 »i
fros the site. The lowest gToss gamms
redistics velee nenssred in e sres (V1
ak/hr) was foenl 5000 ft P9 of the tailings,
vhile above the tasilings, readings racged ss
kigh as 180 wR/hr. CGazea rstas were sore
thas twice backgrossd in the area sycrosnding
the tailings, dwe largely to rinddlows
contesinetion sad stockpiles of iov-grede ore
neardy. Serface soil sasgles isdfcate
vinddlows contasinstion to the sast of the
pile. A sasple 375 74 east of the pile
contained ten tises the swrage Ba 226
beckqrossd coacentration cf 1.5 pCl/g. ¥ater
sseples fros Lsy Creek, Jadk ams Sash, the
Teupga River, ssd & vash jumt off the tailings
tenged is Rs 226 content froe 0.02 to 12.8
pCist, the high valee Deling fros the sesh
sdjacent to the tailiags. A watur sasple
fros s sositoring vell vest of the tailiages
contaised 10.8 pCi/L Ra 226, bui this wes
contasination frow the Brows Park Porpstion,
bost for the loca. «raniss depesits. The
tal’ ‘ngs have sot incressed the 2a contest of
the vater at Naybsll. Leaching of M fato
the ssbpoil under the teilinmgs ramges fros 2
to 5 £t before reschisg beckgzovad. <The
three alternstive renedial ectioss presested
cange froe fescing and seintenssce (Option T}
te plsciag the tatlisgs Ln sn open~pit sine
888 8d4isqg 2 ft of stabilizstios cover

n

<8y

sataerial {Optior IIT). Cost estisates for
the three optioms rasge frosw 3253,000 vo
$8,520,000. OMeprocessisg the tailings for
sranien does a0t appesr to bDe ecomrasically
attractive at present. (Aath) (LIY)

CIr-11S is & sessary of Q-7
= 222; Ra 226

TAILIDGS; ORASIUE: RIILS: BADOS 222: 2DIOR 226
ZEVISCEATYTAL EXPOSUBE PATESAY; CO>T PEBRPIY
ABALISIS; BADIATION 5AZARDS; SITZ EZVALIATIOE;
SASTE SASAGEEPNWT; WASIES, LOS-LPVYTL: BASTES,
SOLID; DECOMRISSIONING; WASTE WILURE; SPSTACT
GATERS; BACEGRCCSD BADPIATICE: SADIATIOS, GASYA:
PARTICLES, AIRBORSE; SAWPLES; 53TLS: WELLS;
LERCAINS; CORES; PIRLD STUDIES; LaBO®ATIRY
STUDIES: mAPS; CORES; IADIATIOS DOSE; TXPOSIRE,
POPOLATION; DISPOSAL STTE; RIDROLOGY;
DECOPTARIBATION

<76>
Pord, Bacon xnd Davis Stad Inc., Salr Lake City,
[,

Shase 2 - Titie ' Ergineering Assesswzent of
Icactive Cracias Xill Tailings Gesaison Site,
Gamnsison, Colorado. (3)

SIP-12; PR acld DU 3)G-12; &IT-12S; 338 pp. (1977,
Sovesber}

rord, Bacosn apd Devis Utah Ioc. has performed
as engimeering assesssent of the probless
ressliting from the exiztence of radicactire
urasive #ill wilings at Gesaison, Cslorado.
The Phase 2 - Title 1 services iaclude the
preparation of topographic seasireseacs
sofficient to detsrsine aress ani valanes f
tailings acd other raliss-comtaminatel?
asterials, the evaluatiam of ressliting
radistion expossres of isdivideals aad aeachy
popslations, the ‘_restijation of site
hyérology 2=’ metearolsqy, aal the evsloatiorn
and costing of sltersative corcective
actioas. Badon gas relesae from the 3.9
sillion tons of tailisgs at the F022ison site
conutitetes the most sigeifficant
environaeutsl ispact, slthoujk vimdolows
tailings and externel gasss raidistioa are
also factors. Short-ters rados meassrenssts
performed vith costigsous fa momitors et 11¢
locatiors is the wvicipity o the tai .ings
cevealed » sazises comcestratios of ).6 plist
ia 222 o the pile, but the reice say De low
due to soisctere is the cowr saterisl.
Backqroend seasscesents st S locatioas
0.7-5.1 i from the site averaged 1.0 pCi/L;
above backqgrosad fa levels were Jetected ap
to 0.6 al from the site. Batura. Janws
backgroumd io the srea is 10-15 alNh:
(sveraging 13 sR/hc}, sessered 3} ft sLove tra
sstface. GCansa Tesdisgs tesched 280 alAr
sbove the tailings pile, vhile values fros
tvice backgromad to 230 ol/hr vare observs’
ia the »ill and ore storsge areas. Serlsce.
s0i) sasples indicate very little visdblows
costanisstion. Radiss 22C contests of 18
vater sasples froe the Gensisos Biver, Blee
Resa Reservoir, Tosichi Creek, and fros vells
serrossdiag the pile were 0.02-0.16 pcint.
Thete ves no definitive eviden~e of serfare
r quosnd water costawimetion is the sicisitcy
of the teilimge; howver, Aydrologic
conditions st the site i3dicete s potestisl
for costeminaticn. Leaching of fa froe the
tefiliags ilato the ssdsoil raanges -0 f¢
bessats the tailtags aad avetages ) ft bdefore
resching the sverage backgrossd soil Be
concentration (3.5 pCi/9. The aine
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<76> COIT.

alternative resediel actions presented rcange
froe aillsite decontaniration (Option I), to
adding varfoss depths ol stabilizatiorn cover
material (Optioss II and III), to Ceaoval of
the tailings to lomg-teram storage sites smd
decortasination of the presest sjite (Optiocas
IV through IX}). Cost estisates for the nine
optioss ramge from 3%80,000 to $5,890,000.
Reprocessing the tailiangs for uramiws does
not app to be ically attractive at
preseat. (Aeth) (LK¥§)

GJT-12S ix & sssmary of GJT-12.
Totel Ton Comcentration
in 222; Ra 226

DISPOSAL SITE; TAILINGS; ORANIUA; ORPS; BILLS;
RADON 222; RADIUN 226; SITE PVALUATION: SASTE
BAVAGEEENT; WASTES, LOS-LE¥EL; WASTES, SOLID;
WASTE VOLUREZ; DECOBAISSIOBING:; DECOSTLYIBATION:
COST BESEPIT ABALYSIS: ERVIRCERZSTAL ERIPOSURE
PATASAY; EXPOSURE, POPUZATION; sAJIATION DOSE;
RADIATION HAZARDS; SURPACE SATERS; BACKGROUND
RACIATION: RADIATION, GABmA; PARTICLES,
ATRDORNE: SANPLES; SOILS; WELILS; EYDROLOGCY;
LEACBING; HMAPS; COBES; PIELD STUDIES; LABORATORY
STopIES

<D
vocd, BSacon and Davis Otah Inc., Salt Lake City,
o1.

Phase 2 - Title 1 Pongineering Ascesssent of
Isactive Unanjiuas Hill Tailings Lakeview Site,
Lakeview, Oregon. (J)

GJT-18; IR and DU 130-18: 97 pp. (1977, Decesber)

Pord, Bacon and Davis Utab Inc. has perforsed
an engineering assesssent of the probless
resulting fros the existence of radiocactive
uranies sill taflings at the Lakeviev, Oregon
site. 7The Phase 2 -~ Title t services
incloede: pecforasnce of core drfllings;
asalyses of soil, water, md other sasples;
radiosetric measuresents to detersine areas
vith cadiwa~contasinated materisls;
evaleation of resslting rediatios exposures
of findivideals snd neardy populations;
investigation of site geology, hydrology, and
seteorology; and evalemat'on and costing of
altersative corrective actions. Radon gaa
release fros the 130,000 tons of tailings st
the Lakeviev site constitutes the main
snvironsental ispact, whict is sinissl.
Short-ters radon seasurenmts pecforsed with
continvous Xn aonitors at 8 locations in the
vicinity of the tailings ranged fros 0.6 to
0.8 pCi/L (average 0.7 pCi/L). Radon
exhalation flex fros tic ®ailings messured by
the charcosl canister technique vas 610-710
pCi/sqg 8 on the pile. Above backgrosnd Rm
levels vere detected up to 0.2 si fros the
tailings. Vatsral gasss backgroond vas 5-10
sk/ht (aversge 8 oR/hc). Values as high as
53 eR/br were seamred above the tailings
pile, 8nd a saxiaus of 380 uR/hr vas detected
ot the former ore stockpile sres
(sobseqnestly cesedied as part of tiw
Atlantic Richficld Conpany (MRCO) ceclasat. :
progean). Gesss backorosnd was reached
vithin 0.05 »i fros the tailings, There is
8o evidence of vindblovn costawination.
Apalysis of vater sasples downstress fros the
tailisgs shoved Ra 226 concentrstions well
below EPA Interis Drinking Water Standards.
Vo Ra 226 wes detacted im suger holes 2-2.5

fe deep adjacent to the pile. Analydes of

n

s0il saaples ocbtained pmvicusly froa a
treack dug through the pile isdicated Ra 226
was being trapped is the clay liser mdex the
tailings. 7The two altermative resedial
actioas pr d are saist of the site
nov that the ARCO reclamation progras has
bees cospleted (Option I); and ndditiom of
stabilization cover to a minises depth of 2
£2, isproved fenclaj, asd removal of a fev
isolated spots of costzainstion (Option II).
The cost estisates for these options are
$80,000 and $290,000, cezpectively.

(Awth) (Lxn)

Ba 222; B 226

DISPOSAL SITE; TAILISGS; URABIVE; BILLS; RADIY
222; RADIUN 226; PEVIRONEENTAL EXPOSURE PATRSAY;
EIPOSURE, POPULATION; RADIATION DOSE: RADIATION
BATARDS:; SITE RYVALVATION; WASTE RABAGEARNT;
WASTES, LOW-LEVEL; WASTYES, SOLID; WASPE voLOHE;
DECOBNISSIONIBG; COST BRSEPIT LYSIS; SURPACE
SATERS; BACKCROUSD BADIAZICY:; BADIATIOB, CABMA;
PARTICLES, AIRDORWE; SAHPLES; SOILS: WELLS:
LEACHIWG; ORES; FIFLD STUDIES; LADORATIRY
STUDIZS: BAPS; CORES: RYDROLOGY: DECOFTABIWATION

<78>
Pord, Bacon and Davis Utah Inc., Salt Lake City,
vT.

Phase 2 - Title 1 Engineering Assesssent of
Inactive Oranies Nill Teiliags Ray Point Site
Ray Point, Texas. (3)

GIT~20; PB and DU 130-20; 95 pp. (1977, Deceaber)

Tord, Bacon and Davis Utah Inc. has perforsed
an enginmering sssesswent of the prodless
reseiting fros the existance of radioective
wranius Bill tailings at Ray Point, Texas.
The Phase 2 - Title 1 zervices incladed the
prepsration of topographic seps, the
pecforasnce of soil saspling and radiocsetric
seasurenents radies-contssisated materials,
tbe evaluation of resulting radistion
exposures of individuals and nearbdy
popelations, the Lovestigation of site
hydrology and neteorology and the avulunan
and costing of alternative correccive
actions. 1ibogt 990,000 tons of ore were
processed at this nul with all of the
sranios s01d on the cosmercial sarket. WNone
was 5018 to the ABC; therefore, this ceport
focuses on a physicel description of the site
and the identification of radiation pathways.
Wo resedisl action options wvere formulated
for the site, because nene of the oranius vas
5014 to the AZC and because Exxon Corporstion
bad agreed to perfors sll actions required by
tr~ State of Texss. Backgrosnd Bn
concentrations seasured using continwous #in
sopitors vere 0.8-1.0 pCi/L for the Ray Point
agea (a. 35 0,9 pCi/L). Above-dackground
ko values 1ere detected op to 1/8 ui fros the
site. The pighest value vas 1.3 pCi/1 ot the
si11 deilding ¥” of the tallings. Pield
sessuremests of RS ezhalation flsx from the
tsilings wsing the charcosl canister
technigque averaged %30 Ci/sq » sec on the
tsilings pile. Backgroomd gsssa levels
seasured 3 ft sdove the ground at 23
locstions within 0.6 si of the site vere N-11%
83,/ /hr (sversge 8 uR/kr} ; abost A uR/be of
this is coseic rsdiation. Esternsl gseme
radiation rates on the tailings pile ranged
betvesn 3 and 65 tises backgrouad -- wp to
$20 uR/hr tovsrd the center of the pile. 1In
the former sil]l snd ore storage ateas genss
rates vere 1-22 tises deckgrownd., Jssss
tates reached bdackground vithin 0.2 »i fros
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<T8> cosT.
the pile. A mobdile g suvey 1 d a
*hot spot® (up to 500 «R/ic) along & road
aear Three Rivess, Texas, probably cawssd by
ore spillage. Seven sarfece and groend water
sanples vers takea froa the viciaity of RUe
tailings and analyszed for Ra 226. The
highest values obtasined were 188 pCi/l fros a
pond on the pile and 52.7 pCi/L fros a rumoff
pond in the mill ares. Sireas sasplas
contained 0.02-1.5 pCi/L, the highest value
corctespoading to a streas selisent
seasurenest of 198 pCi/g taken near a highway
bridge, probably imdicatisg contasisatios by
spillage. All water sanpled off-site was
below EPA Interis Drinking Water Regulatioas
for Ra coatamination; however, there are
areas of offsite contasinstion that could
contaginsts vater. These shoeld be
delineated and decontasinsted, and
contasinated water onsite shonld mot be
allowed to coatsminate offsite aress.
{Aath) KR}

R 222: Ra 226

SABPLES; SOILS, WELLS: NYDROLOGY; LEACHING:
%3PS; CORES; PIELD STUDIES; LABORATOBY STUDIPS;
DISPOSAL SITE; TAILINGS; URAFIU3Z; ORES: BILLS;
BADON 222; BADIDE 226; SITE EVALOATION; WASTE
BABAGEREFT; WASTES, LOW-LEVEL; WASTES, SOLID;
WASTE VOLORE: DECONBISSIONING; DECOPTARINATION:
COST SEUEPIT ANALYSIS; BNVIRCEAENTAL EXIPOSORE
PATANAY; EIPOSORE, POPULATION; RADIATION DOSE;
RADIATION BSAZARDS; SURFACE WATERS; BDACKGROUND
RATIATION; BADIATION, GABEA; PARTICLES, AIRBORNE

<719

rraley, L., Jr., G.C. Bowsan, and (.D. Harkbas,
Colorado State Osiversity, Port Collians, CO;
Radiological and Zovironsestsl Sciesces
Laboratory, Idabo fslls, ID.

Todise 129 in Thyroids of Nerbivores on the
1dako VWational Pngiseering Laboratory site. ()

IDO-32086; Idako Mationsl Enginesring Laboratory
Bcology Prograns, Procasdings of a Syaposise,
Jackson Lske Lodge, WY, September 10-12, 1978,
(p- 80) 72 pp. (IDO-12088). (1979, Aprily

Astelope (ANTILOCAPSA ARERICASA} aud three
spectes of rabbit~ (LEPUS CALIPORBICUS,
STLYILAGOS NUTTLI.LII, S. IDAROLESIS) vere
collected on the IFNEL site and their thyroids
revoved for I 129 analysis. Twelve antelape
thyroids fros anisals collectes near Test
Ates vorth (TAW) averaged 3.5 I 10(E-5) ples
or minom 3.9 X 10(E-5) atams of I 129 to
stoss of I 127; thyroids froa satelope
collected ssar the Central Pacilities Area
averaged 9.6 X 10(2~-5) plex or sinas 8.2 X 10
(E~5) for the atos ratio. 7The I 929/T 127
ratio in rabbit thyroids raaged fxos below
detactioa for some backgromnd sasples to an
average of 2,7 I 10 (E-7) for four backgrowad
sasples to & mazinsp of 8.7 Y 10(R-¥%). Y 129
eoncentration renged from a winimas of 0. 11
pg I 129/ thyroid tissve (vet) for one
backgrossd sassple to a sasisas of 0,23 ng I
12979 thysoid tissse. The resalting doses to
the thrroid ranged fros 3 arad/yr to 68
scad/yc. Sizty percent had doses less thaa |
scad/yr. Naxises dosys vere assoclated victh
rsbbits collected near the Idsko Chenical
Processisg PFlaat (ICPP), the source of
gaseous T 129 effluent (0.1 Ci/yr average).
ferther stelies vill estimate I 129
concentrations o vegetation asd pehsvior ip
& sagebrush-grass desinated ecosystes., (LKA)
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Total Ion Copcentration

T 129 I 127

SARBALS; IODINE 129; ISOTOPE RATIOS; RADIATIOB
DOSE; BYPLGEETS, AIRBORUE; QFRAKE:
COBCESTRATIONS: DOSE RATE; PIELD SYUDIES;
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rri

gerio, S.A., T.J. lLaraos, aad R.S. Stove,

irgonae Bationel Labogatocy, Division of
Eovironsental Ispact Scedies, Argosne, IL.

Tho

riss Residusls is Sest Chicago, Illimcis. (3)

BOREG/CR-0813; ABL/ES-67; 28 pp. (1978, Septeaber)

Seventy-five areas of Thories residwais
accantlation fros the former Lindsey and
Compasy plant is West Chicago, Illimois were
located sn? amalyzed. This report is malaly
coacerned with saterial which found its way
isto fress Cresk asd the Du PFage BRiver, the
present Vest Chicago sewage treataest plast,
asd varicss psblic and private areas ia the
vicinity. <The sarvey vas cocdectel on foot
asd by vehicle ssipy batteries of sodiun
iodide crystals and high-resolution
sciatillators; it vas assistad by data from
the ARNS flyover cospletad in October 1977.
Core sispies were analyzed at Argomse
Nstioval Ladorstory using GelLfi detectors.
Cslculated saxisua surfece expossace rates for
Th coacentrations srownd the city ranged fros
9 uk/hr to 3500 si/hr, mzxinus dose rates
fros 8 to 900 grea/bhr, aad saxises ansoval
dosas fros 7.0 v 10({2-2) to 2.0 x 10(E+)
aren. Dose rates for Kress Creek and the Du
Psge River near the cresk mosth ranged fros
background to 150 wras/hr at 1 s shove
ground, Rost of this material, acting as
placers, has moved less than 1 si in &7
years. Psdicactivity in feed-Xeppler Park
sas essentially cestricted to the fenced

landfill » sece fros
this sres contained Th 232 concestrations
fros 3 to 80,000 pCi/g in the soil above 760
ft BSL; belor 756 ft BSL only backgroand
tadioactivity vas preseat. Cores fros
tsdicactive patches cutside of tha fence
contained 5-50 pCi/g Th, bet reached
background 5-15 cs bejovw the surface. Water
from the park drainsge systea contained
0.5-15 pCi/1 Ra 226 or 228 and 0.2-1.5 pCiNl
Th 232 or 228; sediments bad 5-50 pcisg Th
232 and 3-10 pCi/g Ra 226. Alrborne
anomalies vere restricted to %8s 220 and 222
insediately downwind from the secsrity ares
§30 nCi/ce » Bn 222 and & nCi/cu s ¥o 220
aazisna); annual average ratio of these
isotopes was 1.5 backgrousd. The factory’
sits and tailings pile were acsigned a
sazinde snacal popelatios dose of 20 san
tes/yr; total population dose from all
sovrces is less tham 30 mas res/yr, cospered
sith sbost 2000 san tes/yr satersl
background. 12It is concleded that the Th
residsals pose »0 hazard to peblic health,
though they 4o constitate a peblic neisasce
of sose magaituda., (LKW

Total Ios Concentration

™

232; T 228; %a 226; Ra 228; ®» 222; #n 220

TRORICK; EIPOSORE SATE; TAILIBGS; POLLOTION,
GATER; POLLOTIOF, SOIL; GASES; DOSE CONNITAEPIS;

g
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<a>
Gailledrean, C., snd C. Berlin, Feclear Stedy
Center of Cadaracte, Prance.

zxperinental Storage of Padjicactive Faste at
Shallov Depth. (8)

STL/PUB/156; bisposul of Radicactive Sastes {ato
the Grosnd, Procesdings of a Sysposies, viemas,
Asstria, Fay 29-June 2, 1967. Intermatiossl
Atesic Energy Ageucy, Viesma, Rustria, (pp-
251-259), 666 pp. (STI/PUB/156).(196T)

Solid radicactive vaste sasy be stored safely
in the soil at shsllow depths provided it
1ies sbove the mater table asd is protectsd
fron any sigaificant iaffiltratien by
cainvater. & focili v has bess cosstructed
vheredy the baried wvaste is coversd by a
polysthyless usbrella with & ssrroesdisg
dcain. The walls and bottos of the saste pit
jteelf are highly petacabls and are sade of
large pebbles to catch an7 grosad water
diffusisg laterally iato the facility. Water
froa the drain surrossdiag the uedrells an’
fros the bottos drais flows by gravity
tovards a aeardy ravine, passing isto s
sonitoring sasp. o redsor water
condassation Deweath ti~ wsbdrells, ths latter
is covered by s mouad of ewrth 30-"v c» thick
vith terf os top, skich acts a» s therml
scresn. The ascoat of vater ia the ares fs
wkich the wvaste is stored - 20 aCl of fissios
ptodects - and in the soil oetside the
tacility is messered vith a mestron soisters
gauge, asd the resslis of thess sessuresests
are given in the paper. It has bean found
that the voluse filled by the waste
coastantly rasaiss 4dry. The resylts of
sositoring the drain susp are also gsoted.
?inally, sn estimate of the cost price of
sech storage per unit volwse is givea. (Buth)

GFOUND WATER; WATER TASLE; DMAIWAGE; WASTES,
RADIOACTIVE; SASTES, SOLID; ILS; BOISTURE:
ECONORICS; DIFPUSIOD; BOSITORING; PISSION
PRODUCTS; PITS; FIRLD STUDIES

<82>
Garratt, ¥.8., Technology for Energy
Corporaties, Knoxville, T¥.

s Evaluatios of Low-Level Radicective Saste
Berial Growsd Capacities at the Bajor Depactsent
of Enerqy Ressrvatioss. (V)

ORNL/WPE-T79/17; &9 pp. (1979, January 26)

This Lavestigatios wes coaducted for the
Sational lov-lavel Redicactive Saste Progras,
oak Ridge Pationsl Lsboratory (ORSL), ¢to
provide iaforsstics for s costingency pias on
cosnercial radvaste psasagenest being prepared
by 26 and G Idsbo, Isc. at tie Idako Fatiossl
gagineering Lebors {IFEL). The perposs
of this costingency plas is to evalmste the
optiocas that ssy be svailable to DOR shoeld
the Pederal goveramest be required to assuse
a® sctive sanagesent rols i the disposition
of cossercial lov-level radvastes. Ths
prisacry objectives of this work were to
doternine the rensining acresges and
capacities of the lov-level tadvaste
shallov-land berisl gzownds at vasions wajor
DO raservatioss sad to fogecust POR's
cssesrch asd defense progcen needs for these
untsed pottions of existing derisl grosads.
T8¢ possidility of expanding existing
c*9acities as vell as establisking mev berisl
gromd etilizsation factors at each of the
TOBATVAL1088 w88 cOnsiderel. The #ix sites

isvestigated were ISEL, Ranford, Bevada Test
Site (¥7S), los Alamos Sciestific Ladoratery
(LASL) , Savaanah tiver Plaat (ShP), and ORNL.
The major findiags of the stedy ate
swsarized as follows: (8) resaisiag emble
asthorized Durial space (is scres), INEL =
10, faaford = over 100G, ¥3IS = 8, 1LASL = 25,
SEP = 0%, ORUL = §; (D) estisated yeurs uatil
asthorized screage is rilled to capecity
based on forecasted volwes of oa-site
calvaste geveratios fros BOR activities, INEL
= 32 ¢ ot ~ 6, Banford = over 100, 5§73 = O,
LASL = 80, SRP = 30, ORNL = less thas 10; (c)
potantial for expension of szistisg oc
establishmest of nev burial capacity, ISEL =
possibly extensive, Hanferd = exteasive, FIS
= gxtensive, LASI = virtsally sil, sap =
possibly exteusive, ORUL = virtsally nil; ¢d)
possible aveilability for disposal of
cossercial radwaste, by 1980 (by 1905), IBEL
= 5o (yes), Raaford = yes (yes), UTS = mo
{yes), LASL = a0 (R0), SEP = yes (yes), ORSL
= »o {no). (Rutd} (LEWM

PISPOSAL SITE; SITE BVALOATION; PREDICTIONS;
SASTES, LOW-LEVEL: WASTES, IPBGSTRIAL; WASIE
"L SAGENRYFY; WASTE DISPOSAL; PIRLD STUDIES;
BV IRNS

<81>

Glardina, P.A., B.7. Debonis, J. Eng, aad G.L.
Beyer, U.S. Environsestal Protectica Ageacy, Wevw
Tork, §Y.

Sspmery Report Ob the Low-lsvel Radicactive
Saste Burial Site, West Valley, Sew York
(1961-1975). (1)

0SGS Open File Report. (1977, Pebreacy)

This report discussed the statas of the
state~licensed lov-leve)l rxadiosctive vaste
burial site at the Fuclesr resl Services
Center is West Yallay, We® York. T
perposes of tais report vere to present the
results of shallos drilliag in the issediate
wiciaity of the tranches to investigate tha
possibility of sigratien, to provide a
thorough cospilation of data oa the West
Yalley site 1a ose doceassnt to assist s
waste Baaagesest criteris, ssd to ralate the
operatiosal bistory, probles development, sad
renedial work isforsatios which may prove
useful to site selectios decisios-sakers in
the futste. The report costains s sesdacy of
a literatsre survey describiag the previocss
work at the site pecrforasd by Nsclesr Tesl
Secrvices, the Sev York State Departaent of
Eavironsental Comservatios, Wev York Stata
ERDA, s34 the Nev York State Geological
Survey, Zfhe results of s FISERDE feaded
subsurface Savestigatios which iaclnZod the
arilling of eightees borings is the viciaity
of the burial trenches is described ia
detail. Sheldy tude sasples fros thase holes
vers asalyzed for radiomsclides. Elevated
coscentrutions of trities vere ohsurved io
localized hocisons. B discession of the
berial site iaventory ig slso inclmded. The
site cosditions ace conpured with IPA sad
0363 recoaneadations for site selectios
ceiteris for low-level cadiocactive and
hasarloss vasts bDerial sites.

Recossesdations for site isprovesents and
fetese £oseacch are presested. The enclomed
appendices inclsde desociptions of site
geology, hydrology, the conditions end
saeadeouts of tle beris] grousd licesse,
lov-level vasts ruloun, asd secere
haserdoss vaste landfil]l dispossl criteris.
(%)
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The coupacriseas te bazardous vasts dispossl site
selections criteris are informtive. Llithologic
data frea sear tr bes are what
generalized. (DE/IXC}

Pepth to Fater Table: Bydraslic Coaductiwity:
Porosity: Permsabilicy

B 3; Sc 90; Ca 60; Cs 137; Cs TIN; SB 125; % 306

CEOLOCY; RYDROLOGY; DURIAL; T2 ENCWES; WASTE
SOLARE; TRITINE; RASIDIUCLIDE ERICRATION:
RONITORING; TILL; SAPDS; RFVIPONRESTAL EYPOSORE
PATEEAY; RADIATION BOSE; REVIRES: SIte
SEZLECTION: WASTES, LOS-LRVEL; RECOSNERPATIONS
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Godse, ¥.8., A.L. %ohss, #. Sisgh, R.¥v. 2r-1lmj,
and K.7. Thoms, Phabhs Atosic Sesesrch Cetter,
Troabay, Bosbey, Isdis.

Characterizatioa of Troabay Soils for Disposal
of Radiocactive Wastes. (2)

STI/P98/156; Dispossl of Redicactive wastes isto
the Srossd, Proceedlngs of x Symposiss, Viemns,
Austria, fay 29-Jese 2, 1967. Iatermatiomal
Atoeic Buergy Ageacy, Viwass, Awstris, (pp.
3013187, 666 pp. (STI/PUB/1%6) . (1967, Jenaj

Solfidified radfouctive mustes are buried ia
shallov trenches vithin the Bhabha Atosic
fesearch facility. The reseles of
hydrogeclogic studies performed at the slte
to aid fa eagimesriag considerstions to liaifte
radionaclide egress are presented. rield
stadies were isitisted which incleded the
drillisg of borwholes to detersine the
satere of the swbsurfeace geology. Laboratory
and field studies vere perforsed to establish
tha payeical and chemjcal propertias of the
sabssrfsce asaterials sech as distribstion
coefficients, cetion exchange capacity, aal
orgaric costent. Tracer studies wore
performed to detersiie rate and direction of
grosndvater sovesest. Paisfall daring
S0RS00N Seasoa Can bring ¥ ischea or more
pec day asd 80 inches or sore per sonth.
These setsorologic conditions casse the water
tadble to rise vithin tvo feet of the -grownd
ssrface. Consequeatly, qgrest cite has to be
Jiven to the engineering cf contaiswent for
the vaste and moajtoring of the environaent.
(30

Usafel data on “he Trosdey disposal site are
presentad. (OR/JC)

Tos Excheage Capacity: pf; Grain Size
Distcidbetion; Totsl Organic Carbes Coatent;
Porosity; #ydceslic Condactivity; Distribation
Coefticient

Cs 137; sr 9¢

SITT EVALUATION; GROLOGY; NYCROLOGY; WASTES,
SADIOACTIVE; SURIAL; DISTRIBUTION CORYFICIRNT:
CATION EICHNANGE CAPACITY; ALLOVIUN; BASAL?TS;
LEACKATES; BOAEROLES; WATER TASLE; CROUED WATEM:
PRECIPITATION, NETIOROLOGICAL; FIELD STUDIES

+ 8nd ¥, Rottenherg, Botor-Colasdus
- Bsdes, Svitzerland; TFedersl Office of
Pudlic Seslith, Bern, Svitzerland.
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Plass for Long-Ters Storage of Low- and
Bedivs-lavel Radiosctive Festes in Svitzerlasd.
[<]]

STI/PUB/V56; Disposal of Badiocactive Gastes into
the Croaad, Pracesdiags of a Sysposise, Viemss,
Aagstria, Bay 29-Jeas 2, 1967. Istaeraatioaal
Atowic Zaergy Agescy, Vieam, luwstria {pp.
3129-381}, 666 pp. (17, Jem)

The guenerally safavocrabdle hydregeslogic
conditions ia Switzerlasd aald the ever

i sing gtive & g for qround aad
surface mater for driskisg purposes preclsde
the growad dispomal of liquid or pactaged
solid cadicactive vaste. Preseatly,
lev-level solid tadisactive vaste erigrmatiag
froa the asclear ressarch centecs aad pawec
plaats is pacted iato stasdactd ». ~1 drass
and stored in tesporstry veather proof stosage
arens at the plant sites. GCeserstexs of
swall geantitiss of lov-level waste sech ax
bospitals, saiversitfes, asd radioisotope
laboratories skip their wasts to tesporacy
storage facilities made available by the
Pedatal Office of Peblic Neslth. Plass to
build persasent ceatralized waste storage
beildings for both the low- aad
intetnedliate-lavel vastes ave presested.
Plaat layosts for these facilities and
proposed waste packaging sethods are
discussed. Voless cedeactios by incimeratios
for sose of the waste is desired shea
facineration techsologies iaprove in the sear
fetare. {(Aath) (IO

Report iacledes discussion of wvaste mamagesent
altecnatives vhea shallos land bucisl &s
fapractical or fspossidle. (DV/JCQ)

SASTES, RADIOACTIVE; WASTES, LOV-LEVEL; WasTPs,
IFTEREEDIATE-L"VEL: SASTES, SOLID: WASTE
STORACE; COWTLAIBNENT; SURIAL; SITE EVALUATION;
PPUNS; WASTE BAUAGREENT:; INCINRRATION; YOLGORE
SZOGCTION; DESICH; CONPAINERS: REVINNS
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Groves, C.B., and 3.L. Yeller, Idabo State
Oniversity, Pocatello, ID.

Species Cospositioa and Local Zoveseat of Saall
Raasals o the Badiocactive Faste Hsasgesent
Coaplex, Idsho Sationsl Eagineeriag Ladoratory
Site (Home Reage and Locel Yoveseat of Ssall
Aaapals on the Ralicective Vaste Hanzgesent
Coaplex 1daho ¥atiossl Eagineering Ladorutocy
Site). (W)

IDO~12008; Idaho Sational Mmgineerisg Laboratory
2cology Prograss, 0.0. Hatkhas and ¥.3. Acthsr
(2ds.), Proceedings of = Symposisa, Jacksos Lake
todge, 1Y, Septesbes 10-12, 1978, (pp. 30-3V) 72
pp. (I00-12088);: IDO-12087; Bcological Stedies
on the ldabo Pationsl Eagimeering Laboratosy
Sice 1978 ¥rogcass Report, 0.0. Rackhes (84.),
(pp- 93-107) 371 pp, (1D0-12087). (1978,
Decesber; 1979, april}

In Nay 1978, s sajor inwstigation of redent
species composition, locsl soveseat, asd
density vas isitisted on the Sedssrfasce
Disposel Area (303) of the IBRL Radicactive
Waste Nsaagement Cowplex. Pour 0.6 ba ¢rids,
each costalnling 100 Longvorth live traps in a
5$%20 checkerbosrd arrsagesest vers esploysd
inside the 3D); additiomslly, 297 live tcaps
vere placed st 9 s intexvels along the
pectiseter of the SDA. 1he trapped ssisals
sre tagged individeslly snd relessed st the
point of captere., FWelght, sexveal cosditios,
locstios, spd species sow soted for esch
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rodent., A tvo week block of data has been
ssel to report prelisimary soveseat
infocsation for the SDA. Avermzge linear
sovesest was cslcslated as the average
distrace batween ssccessiwe captures Zic
codests occepying the grids amd for these
residing on the perimeter. Dodent deasity
vas estisated on eech intexrasl g¢rid with a
wodification of the assesment line
techaiqee. The deer soese (PEROBYSCHS
BANICSLATES) wuss foaad to de the sost
abendant species on the SCA, follewed BY
9rd*s kasgaroo rat (DIPODONYS ORDII), thke
sentane vele (FICTOTUS BOUTANYS) and
Tovaseid’s ground squictcel (SPERBROPALILSS
TIESESDII). Deasity estisates for qrids 2
and 3 vere approxisately equal with 3
tedeats/ha. Grid C deasity ws sliqatly
lowet at 9 rodents/ha, aad grid U deasity vas
Migher st 55 redeats/ka. Prelisisacy
findings fadizata that sale PFRORYSCUS have
lacger raages of sovesents thas fesgles.
Llthoagh no significaat 4ifference has been
detactad between adelt and juvenile
PERORYSCES on the 304, lomg-tars tresds have
sot been anslyzed. In future it is hoped
that grids will be estadlished external to
the SDA, in order to cospare data for this
ares to that in the SDA. (Awth) (LIM

SANNALS; 99RR0FIN; AFINALS: FIELD STEDIES:
SISPOSAL SITZ; RCULISY; ECOLCGICAL STUDIES
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Balford, D.C., sad O.D. Rarkbae, Radiological
snd taviroasseatal Sciences Laboratory, Idaho
ralls, f1D.

radiation Dosimetry of Ssall Haswals Iahabditiag
s Ligeid Padicactive Saste Disposal Ares. (D)

ID0-120A8; Tdako Sstionsl Zngineering Labotastory
fcology Prograss, 0.D. Sarhhas and ¥.J. Arther
{eds.}, Proceedings of s Sysposiva, Jackson Lake
Lodge, ¥Y, Saptesher 10-32, 1473, (pp. 8-%) 72
pp- (INO-120880). (1979, aprily

A dosisetry stady vas conductad on three
spacies of ssall sassals inhaditing the dry
bed of s ligeid radicactiw wste disposal
pc1d at the Test Reactor Ares (TRA) of IFEL.
Wk te-footed deer sice (PEROAYSCOS
SAPICULATUS) , least chipsemks (EGTARIAS
RIFIRGS), asd Ord’'s ksngagoo rats (DYPODOYUS
ORDIT) were live trapped st 70 trapping
statioss betueen Jily and Sovesber 1976.
Individesls wvere sexed, agmd, veighed, ani
seaseced, then tagged, sergirally isplamted
vith a thersalusisescent dosiaeter chip
packet, and relessed. Oeer sice were sost
freqeently captuzed va the dxy pond bed (site
olnun cate 200-2000 aRAl), vhile chipeesks
and ksngaroo rats vere sswmlly captured os
posd basks (esposuce rate 10-30 er/8). All
s9ecies frow the poad teceivel siguificastly
greatear (P less than 0.007) doses thas
coatgol species. Deer sice received a sean
dose equivalent tate of Tud sren/d, which van
significantly grester (P leas than 0.001)
than that received by chipaeaks /77 presAd)
and kangarro gats (6 ssev ). T.e seas dome
teceived by deet vice vas A% of the saxisse
air exposere recorded sear the grouad sucface
of the lesching pond, bat the paxises dose
gate teceived by es iadividsal deer souse vas
slsost 50% of the saxisse exposase gates in
the stedy plet. Doses received by
individuals of each species vere ugbly
vatiable and eppeared to be cavsed by
vaciable aite exposece tates nd the sobilicy

of the massals. Iatraspecific 2itfereaces in
activity, bekavioc, sud home range uy also
have infleenced dose variabdility ia

fudividoal rodeats. (L1EW)

TMIRALS; POSDS; BOLDIBS PONDS: BUBRMNIN:
ABIRALS; BADIAYIOS DOSE; S{SE BATE; ERIPISURE
SATE; PIELD STUYBIES; PCOLOSY; ECOLOGICIL STUDIES
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%slford, 5.K., O.D. Rarkhas, and J.B. millerd,
Bdislogical and EPavironsestsl Scieaces
Laboratory, Idaho Falls, IB; Coloralo State
fniversity, Port Collians, CO.

Activation aad rission Pad fosuclile
Conceatratioas and Reteaticn by Decks Using
Sadiosctive Leacking Pocds (Radiocaeclide
Concentratioxs ia §ild vateclovl Esing the Test
Rwactor Ares ladicattive Leachiag Poad). D)

tD0-12G28; Ydaho Satioasl Eagimsering Laboratacy
Bcology Programss, 0.D. Sardhas aa! §.J. Acther
(tds.}), Proceedings of s Syuposies, Jacksos Lake
Lodge, 6rand Tetom Fational Pack, ¥7, September
0-2, 1970, (pp. 36-37) 72 pp. (IDO-12088);
DO~ 12087; EZcological sStudies on the Iisgho
Sational Esgineering Ladborstervy Site 1978
Progress Report, 0.0. Barkbas (Rd.), (pp. 87-55)
371 pp. (IDO-12087). (1978, Decender; 1978, April)

2 stedy of waterfovl st the Test Reactor Arex
{TRA) radiocactive leaching pond wvas conducted
froa 1978 to 1977 to detersioe: (V) species
sad susbers of vatecfosl esing the pond; (2)
coacentrations of gassa asd rrasssrsnic
radioneclides in their tissees sad body
berdens thar they cas obtais and carcy fr3s
the TRA envicoms; (3) effecti
biolcyical half-lives of activw
fissios prodects in vatecfowl; (d) radistios
doses fros gassa asitters coaceatrated by
vaterfowl on the pond; sed {5) potestisl
interasl dose cosaittsest to san fros
consesing coatasinated watecforvl. Twesty-six
ducks sad tvo coots vere collected fros the
pord dering the stedy period. Filteen ducks
fros backgrosad areas vere also collected.
puck tizsses conteined wp to 30
tadioneclides. Cr 57 hod the highest
woncectrations of sll rediossclides
identified (130,000 pCi/g in the gut and
37,500 pCi/q in the feathers). ¥4 187 had
the highast coacentration feathers
(108,000 pCi/g). Cs 137 was the pralssissat
cadionnclide in puscle tisaoe, with a sazises
concentgcetion of 8070 pCisg. Reticneclide
concentrations yece lover ia edible than in
nosedible tissees. Sinety-eight percent of
the potentisl vhole body dose to man fros
entisg contasinated decks was from Cs 1318 and
Cs 137; I 137 vould contribete all of the
thyroid do0se to san. Doss comsitsents voeld
be & saall fraction of the recossended
guidelines (22 sses average whole dody dose
and 19 acas average thyeoid dose}, eves v..n
cossssptions of the most costsaimated
specisens collected. Wock is still in
progress os the radiological anslysis of
banded sisl-vild sallacd ducks fitted with
chesooluminescest dosiseters for 75 asd 185
days os the pomnd., Concentrations of
cedionsciides detected ot captere ssd after
52 &ays of physicel and biological decay sce
being cospaged. (LKW}

See slso 1D00~-12007; tcological Stediea os the

Batiouwal Zagineering Laboratory Site 1978

,r;ogun Repore, 0.0. Yackhas (Ed.), (pp. %6-63)
1 pP.
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<88> CON?Y.
Cr $13 Cs 137; Cs 138; 1 315 B4 107

8IEBS; MIBS; NOLDIPG POEDS; UPTAKE;
COBCESTRATIONS: COBCERTRATIOB PACYORS;
ACTIVATION PBODUCTS; PISSION PRODUCYS:
TRAUSORAFICS; BADIATTION DOSE: CRRORIOE:
BADIATION, GASRA; DOSY CORSITAENTS;
ESVYTROPEESTAL EXPOSURE PATEUAY; EXPOSURE,

2000 CEAIFS: BRADIOWICLIDES; CESIOR;
ICOINE: 8AF; KCOLOCY: BIOLOGICAL STEDIRS: PIZLD

<09

fslford, D.K., J.B. Hillard, aud B.G.
Schreckhize, Radiological asd Eavirossestal
Sciences Ladocratory, Idako Palls, ID.

fetention of Activation and Pisaion
2sdionuclides by Rallards fres the Test Pesctor
Area Radicactive leachiag Posds. (3)

ID0~12087; Ecological Stsdiesz oa the Idsdo
Sationsl Pngiseering Ladperstay site, 7978
Progress Beport, O.P. Narkhas (2.}, (pp. S6-63)
371 pp. (IDO~-12087). (1978, Decesber)

Twenty seai-wild sallard ducks (AFAS
PLATTRRTUCIOS) were Danded, fitted with
dorssl sad vestral thersolssinescest
dosiseter packels aad relessed on the Test
taactor Aren radicactive laachiang pondx,. The
leaching poads fors s costineous dody of
wvater in which %8,000 Ci (1.8 PBq) of
beta-gassa sctivity bas been twlessed. Host
of the sctivity comss fres prisscy activatios
asd fission prodects relessed fros 1952 ¢to
1977. Dewcks sere live-captured sfter 75 days
asd 185 days on the posd, placed in metabolic
cages asd wvhole body cownted periodically for
52 days. Ducks fres esch JLowp were
sacrificed isseadiately after captere,
dissected, and wuscle, feather, gut, and
liver sasples ssbuitted for anslysis. The
tessining decks vere also sacrificed ang
dissected gfter the 52 day counting period.
Concestrations of che 17 gasm esitting
radiosnclides detected at captere ani after
52 days of physicsl and tiological decay were
cospared. Seves of the redionculides vere
detected in auscle tissue, 13 ip gut, 13 in
feathers, asd 10 is liver sssples. WNine of
the radioswclides (Se 75, B, 203, Cr 51, 2a
68, Co 60, La %80, Bs 180, Cs 138, and Cs
137) detected in the individeal tissucs wore
detected regularly :(:i.ag early whole-body
coests bet sere not found in tissues dye t>
physical decay before analysis. Righest mean
radionnclide concentrations were found is
feathers, folloved by get, liver, 388 suscle.
Chrosmius ST h2ad the highest aversge
concentrations of all radionuclides followed
by Co 60 and Cs 137. Effective and
biological half-lives have been calculated
for Cr SV (20 ples or mines 1 Jays and 70
ples or efner 2 Tays, respectively), In 6%
(53 ples or sines 3 days end 668 plas or sinss
2 days, cespectively), Se 75 (22 plus or
sines | dsys asd 27 ples or sipes 2 days,
respectisely), €8 128 [¥1.1 plas of sinus 0.8
8ays for buth), and Cs 137 (11.7 plus or
sinus 0.7 dsys for both), and the results
cospared vith previous stalies. Ssnples are
c.Trestly being analyzed for Pn 228, Ps 219,
280, As 26f, Cuw 262, Co 284, ¢nd Sr 90.
Pecther data snalyses will be completed after
data collestion has tecsimated. The counting
spperstes used in this stwly can be sodifisd
to accosodate sny ssell birds or ssasals for
similer studies. (Awth) [IKK)

e s e PSS
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See also YDO- 12088, Proceedings of 4 Sysposiua
on the Idado ¥atjonal Engisseriazg Laboratory
Xkology Prograns.

Cs 137; Cs 138; Se 75; U9 X03: Co 58; Co &0; e
€5; Ba 80; La 180; Cr 57; #a S58; Ir 95; ¥b 95;
Ce I81; Ce 188; Co S7; Ag ilQes

SOLDIBC PONDS; RALP-LIPE, SIOLOGICAL; BALF-LIPE,
SPPECTIVE; SPTALE: GATERFPOUL; RADIOWUCLIDES:
COUCEPRTRATIONS; REYRODS; TEBOBI®E 5); COBALY 60;
C2SIUn 137; LABORATORY STUUIES; BPPLURNTS,
LIQEXID; WASTES, LIQUID; WASTES, RADIOACTIVE;
LEACHIBG:; DUCKS

<90>

Samson, ¥.C., 4ad P.%. Bler, Jr., Los Alamos
Scientific Labocatory, Pavircasental Studies
Croup, Los Alanos, ¥8.

contineed Studies of Long-1lecs Ecological
effects of Expasere to Uranies. (%)

LA-6782; APATL-TR-77-35; 19 pp. {1977, Jene)

Research oa the ecological effects of
exposere to sranius at Pglis Air rorce Base
(ZATR) and los Alasos Scieatific Labdoratory
(LASL) are sessarized. The scamius was
decived fros chesical explosives tests ac
LASL and test firiag of depleted uranise
peaetrators at EAPB. Soil aal fawsa samples
vere taken at both aress. At ELPO the soil
usually contajoed higher concestrations fros
0 to 5 ¢s than soil 5 to 10 cnm.
Approxisately 70,000 kg of matural asd
depleted uranium vas expeaded at LAISL during
33 years. The highest coscemtrations are at
the surface (0 to 2.5 cw 0 to 10 s from the
detonatior point. The aversje concentration
is 4500 pps. Surface concentrations at SO to
200 » sre usually less than 15% of 8500 pps.
A three-spacs plot shows *he highest valses
clustecring to the vest, south, and sorthzact
of the detonatios point. 7Pros 20il sasples
taken at 30 ca depths at 10, 20, 10, %0, and
S0 » froe tie detonation poiat show
significant penetratios i{nto the s0il. The
concentration at 50 s in this soil sasple was
SO0 times grester than backgroumd., Surface
alluovies 250 » beyond the detonation point
contained 300 pps uranies, and at 2000 a
sanples contsined tvice the background

1s. Rore soluble uranium fn stors rusoff
vas indicated than originally anticipsted.
Soil and licter maccofama popslation and
species diversities sere apparently ceduced
at the higb~arsaius stuody area.
Significantly lower at the rite vas the
Collesbols popslation. (¥DV)

ALLOVION; BIOTA; CONTANIPATION; DISPOSAL SIrP:
ORARICS; ENVIRONEEWY; BCOSYSTENS, TERRESTRIAL;
EXPLOSIONS; PITLD STUDIES:; RADIONOCLIDE
SIGRATIOF; OILS; RONOPP; NEAPONS

<91>
fardis, C.H., Kentacky Departsent of Husan
tesources, Prankfort, KY.

Oparational Experience of the Kentucky
Radicactive Wasts Disposal site, ())

CNRP-770512; Ranagesent of Lov-Lave) Radioactive
faste, f.¥, Cacicr, L.A. Roghiss
(E8s.), Proceedings of a Sysposius, Atlanta,

GA, Hey 23-17, 1977. Pergmon Press, Wev York,
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<%91> COFT.
BY, Ch. A, (pp. 83%83§), 2% pp.
(COSP-7170%512) . (V979

In October 1962, the Tentwcky Departseat of
Sealth isswed a radicactiw mterial licease
to Feclear Eagimseriag Cospssy, Inc.,
asthorizing dispossl of sclid rsdiocactive
vaste at Baxey Plats, KY. The first dicsomal
of waste ocverred im Bay 83. A total of
2,225,076 Ci of by-prodect saterial, 332,675
lbs of sosrce saterial, amd 813,7355 gu of
special mwclear saterial Mad been Duriel as
of April Y, 1977. This awerial was
coatafred ia 8,767,556 cx ft of waste. @Ontil
tecently, e.cept for the burial of solidified
liquids and giscren.@ high-specific-activiey
soscrces, the gesersl types of vastes (35-gal
druss, vooder boxes, paper, clothizg, Cesias,
filters, etc.) have bDeen duwped Or zolled at
rand: into tremch Each trewch is
desiqoed vith sesp punps te Ewovide for water
renoval and for monitoring of sater level and
qeality. The license teguites that the
teeackes be naistained im s “dry status”,
therefote, Lreich COvErs o CApS are
necessatry to minfesize raimvater infiltration. -
tasyers of clay shale are 1xid over the
tranch, and each layer tightly compactad.
These layers are overlain by a cover of
topsoil aad shallow-zootimg vegetation
planted to reduce erosioa. Even vith thess
efforts, sose water fafiltrates, tequicing
continsous resoval. As & resslt of fsproper
sanagesent prior to 1972, water accwasvlated
in certaim treaches, necemitating removal
end evaporastioa. solidificetion was
considerad, beut discarded dwe to the high
cost and the abssnce of criteria for shallow
barial of the ressiting salfds. Initially,
the license peraitted receipt of low-level
liquid wastes for solidification aad disposal
in specisl plastic-liced trenches, bdeut in
1972, the license was asended to restrict the
receipt of liguid vastes. Ia 1978, the
license vas asended to restcict “srial of
trasssranics to & conceatratior of 10
nesnoceries/qo or lesn. Although the burial
of cadioactive vastes iz shallov land sites
has cose usder a great deal of criticise, the
experience at the Naxey Plats site iadicates
that this sethod of durial can be parformed
in s acceptable naomer. This say regeice
the categorization of "other than high-level
vaste”, aad that these different categories
be basdled differently. Other coasiderstions
include standards for solilification of
1liquids, asd water sassgemsent progrees. Host
ioportantly, the owners of sltes sust bde
provided vwith adequate fissscial coverage for
long-ters cere after the site is closed and
deconsissioned. (Auth) (LIR)

Yaste Yolese

DISPOSAL SITE; SASTES, SOLID; SMALES; CLAYS:
SOILS; SEAL WATSRIALS; TRINCHES; FATIER;
PIRCIPITATION, KETEOROLOGICAL; IWFPILTRATION;
STA0ILIZTATION, VECSTATIVE; PONPS; RVAPORATION;
SASTE TREATNEPY; EETRODS; SASTES, LIQUID;
VASTES, LOU-LEVEL; WASTES, TRAUSORAVIC; BURIAL,
SEALLOW; FASTR SAPACGERSNT; WASTE DISPOSAL;
RECONNEWDATIONS : NOSITORNING: REVIEWS

92>
Nersos, K.8., Dattelle~Pscific Morthwest
tabotstories, Richland, ¥

Decossissioning of Retirsd Contasisated
vracilities st fasford. (V)

SEUL-2283; Puclear Saste Ssasgedent Quacterly
Progress Tepoct, October Ticroeghk Owcesber 97§,
L. % Platt (Ceap.)., (pp- 1317 ~ 13.8), €0

pp- 13977, April)

An ispoctant parametsc in evalsating the
poteatial offsite bazard from the presence of
fissiod prodects and tramsurasics ia
sebsurface soils of the 200 aree platenss is
the exteat to which they sight aigrate fZcew
their present locatioa if fawndated by

g 4 . A sodeliag staly is currestly
being coasdected to estimte potemtial
nigtation of radieseclides socbed o soil
teneath 200 arex crids mdier coslditisas which
woeld cause & rise iz the water table. A
stage equilibrien sethiod wvas esed ocigimlly
whereby mnit cells of a soil celusa attained
egeilibrivs vith a radiesctive solsties
passing through the colamn. ?This sodel vas
later solified by use of s delay factor
{velocity of the cadicnwclide divided By the
velocity of the sater] =o that a sepacate
equilibcias distcibation calce’osion oas sot
tequired foc esch cell. Streatisa reselts
oMajined ysing tho delay factor are in god
agrecaeat with the stage equilibcits sethod,
both showing osigraties mo fsrther thas abeet
10C metars for the 18 pCi/g St %0 isepleth ia
180 years. Cesiss-1)7 shoved esseatially ao
sigratioa befocrw it decays to less than 10
pCi/g. Plutoniem was Cosad to wigrate aboet
500 = in southeastecly directiocas fres the
ccid over s period of 72,900 yeazs. &
cadiological design guide focr 2ecortasinmatior
and Secossissioning operatiocss at haafors is
nearly cosplete and provides celease
criteria, rexslts of hazacrds anslysis
stedies, and geldance for detailed plaaning
activities. Llisited vork vas costiaexd
derizg the last guacter oa the project o
tast the use of a "blobarrier® to protect
subsurface radiocactive waste repositecies
fTos peaetratios By plast roots sod asimls.
Iaitial calidrating tests vere ssde oa 2 nevw
field iastreseat {(a plamer, iatrissie
gersanise diode spectrometer) for neasscisng
residual traasuranic aceivity ia strectwal
saterials asd soils at wery lov levels.
(Rath) (BT)

Tagtorsztion pertisest to decossissioniag of a
shallov waste site is presested. QA/AT).

St 90; Cs 117; ?e

RADIONUCLIDE RIGBATION; COPTAINNINT; RODELS;
DECOREISSZONIBG; DECOBTANIMATION; BOPITOBING:
SADIATION JETECTORS; PISS108 PRODOCTS: SOILS;
RNVIROSRENY; WASTES, RADIOACTIVE; SATAND
ADALTSIS; TNRORETICAL STUDIES

<>

Ravess, R., ssd K.C. Dean, 0.5. Duress of Rises,
Salt lake City Hetallscyy Resescch Conter, Salt
Lake City, UT.

Chenical Stadilizatios of the ¥Urasiss Yailiags
at Tebs City, Arisoss. (8)

Serese of Nises Beport of Iavestigetiocas 7268;
12 pp. (1969, Augmt)

A report by the U.S. Peblic Ssalth Secvice in
1967 os the radiologics] safety of the 121
Peso Feteral Gas Co. scasise teilings pils st
Tebs City, A2 tecossendel that the tailiags
be stabilized sguisst vind ecosion. €1 Paso
Fatursl 3as Co. requested the assistence of
the 0.5, Derese of Fises $alc Leke Cicy
fetsllurgy Research Cester, asd ss
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investiqation of switable stebilizatios
sethods sas faitiated. Stabilization by
vegetation vas coasidered iapeactical bec-ee
of the barsh clisate; cost of coestry cock
and s0lil coverasge vas prokibitive
($1713¢/acxwl. Chenmical stabilization was
selected as the sest suitable. B resizoss
sikesive, a catiocsic seoprmees enalsion,
slastoneric polymers, & selfomated petroless
derivative, a cetback azplalt prodect, asd
varises caiciw, swdéien, memisa, and nixed
ligunoselfonates vere tested for wiad and
vater srosion-resistarce. The two preferred
chenicals vete OCA-T70, an elastosetic
polymer, and Porlig A, a anlciun
ligsosslfosate. The former was spplied to
the dike areas 23d the latter te the beachk
areus of the tailiags poads. The water
soleble chesicals vere applied esing an
sstossted spriskling systea. Tests wvers
$335/ucTe to stabilize tie entite 20.5 acres
of tajlizgs. These chenicals proved
isefiective ia tests of telon enission
twtardation. (LX)

TAILIPGS; TRANIGN; RILLS: STIMILITATION,
PEFISICAL; EROSION;: SINDS; WASTES, INDUSTRIAL;
WASTES, SADIOCACTIVE; WASTES, LOS-LEVEL; WASTE
SACEARETY; COST DESRPIT AFALYSIS; SEAL
BATERYIALS; ERISSIONS; RADOS; PASTICLES,
BIRBORUE; FIELD STEDIES
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Sedabkl, T.G., and D.H. Janke, 23 and & Tdako,
Inc., Idaho Valls, ID.

Eavirossental Serveillsace Report for the Idaho
Tational Eaginaericg Laboratory Rediocactive

Vaste Nansgesent Cosplex Aanesl Peport, 1977.
(&)

TREE-1251; A2 pp. (1979, Mprl))

This twport prrawmts lhe reselts of
sonitoring and secrveillsace activities
condected at the INEL Badioactive Waste
Hanagesent Complex (R¥AC) dering 1977. The
secface radiatien secrvey of the Sebsurface
0ispossl Area (SDA} showel that for the sost
pacrt, gasse levels above 1 siAAL wvere
a:stricted to aress aroend Pit 15 and Tcesch
38, which are curreatly is sse.

Thero lesinescest docineter sagrveys of the
RUNC perineter revealed exposeres of §8-1859
ok over the six-ponth expcsure periods:
sverage bachground expossm ws 130 af/yr.
Seventy-five seil sasples collected i the
I98C dering 1977 contaised Ca 137, Co 69, As
287, Th 228, K 80, and Ba 226, sostly nesr
decection lisits; Pu 239 md 280 ranged from
less thaa one 4/w/9 to I8€ 4/9/3. BAir
saopling detected & misnor Cs 117 relesase fros
Pit 15 disposal operstion fay amd
contanisation fros a Chinese nuyclear test in
Septesber; in both cases, concentrations vere
belov Pederal stasdards. Sszises
cosceutrations of radionuclides in wvater
sasples frox SUNC asd the Big Los® River
dering the year were 2.5 T 10¢3-8) uCi/el A»
289, 1.8 X 10(2-9) eCi/el Co 60, ¥ X 10(2-N)
oCi/el Cs 137, and 8.7 X W(2-9) Pa 226,
Sanples froe the Snake River Plain aguifer
shoved detectable N 3 in fosr vells,
verifying the predicted espensions of the
plese. Other vork discusmd {acledes the
sedsecface solistece probe, sedsarfsce v
saspling, dletic stsdies, soil moistere
tenpecatese stedies, soil soistere exclesien
stedies, and Traaseranic Storage ires
sosftoring atedfes. (LAN)

Yotal lon Concentration

Cs 127; Co 60 ka 283; Th 228; X &); ®x 226; Pu
239; Pu 200; B 3

SOSIT0RIBG; COBALYT; CESIOR: TRITION: PLUTONIVS:
SEMMBD SATYR; RIVERS; SANPLING; GASTES,
SRDIOACTIVY; PALLOUY; DISPOSAL SITE: EIPISURE
SATE; FIZLD STODIES

<>
Bolcomb, B.P., Savaznak Biver Laboratory, Aites,
3C.

Radjonsclide Costest of Az Exhused Canyoa Tani
and veighboring Seil. ()

CONP-T70512; Banagesent of Low-Level Radiocactive
saste, N.¥. Cartez, A.A. Boghizsi, and B. Kaho
f{2dx.), 7Proceedings of a Sysposise, Atlasta,
GA, Bay 2327, 1977. DPergmos Press, Sev York,

BY, Ch. 10, (pp. 1189-1160), V2318 pp.
Cour-77051 2y . {1979

To assess the loag-ters hazard potestial
associated with the bsrial of paccislly
decontaninsted process egsipsent, burial
esplacenents of equipsest fros an .
irradisted-feel separat ioas duildiang (casyon)
are being exiumed 3nd emsined. Duc piece of
equipesnt, & Purex feeld adfestment tank that
was tetired in 1957 fcos seacvice it a hot
casyor at the Savasnah Biver i-lant, das beea
exhened after 18 years of burial.
Radlioawclide surveys of the task and core
sasples of aseighboring soil showed that 1 aCi
of Cs 137 gnd 0.8 aCi (7 8qg) of Pu 239 remaicn
on the sarfeces of tie vessel: more thas hslf
the Pu vas cosceatrated O the mpper sscface

of the tank., The smosat of radionsclides jia
nelghbocing soil is sebstantially less. The
tank ond aeighdoxing soil costained less than
10 aCi of Ps 239/gs. The feed adjustaent
tark had been i opecatios fros Ictobder,
197S, to Harch, 1957. Although the tank wvas
decontasineted before bexrial, recocds shoved
s raliation level of 22.5 R/hr at 1 ft
distance at the tise of bderial. After
exhsmatios, b.ta-gasss sesasecanents sade on
the tank with & Cutie Ple averaged J srads/ic
at 1 ft. @When recovered, the tank wvas fouwsd
with the agitator opeaimy wacovered and the
tesk filled with sead and water. The w3d
contsiaed 173 wCi of Cs 137 (18% of che
quastity fo3ad on the taak surfaces) and only
S oCi of Pa 239 (0.08 sgs. The 156 gal of
vater that were removed €rov the tank
costained 0.2 eCt of Cs 137 and fess than
0.0 sg of Ps 239. Siz 2-ia disserer sasple
cowposs vere cut fros the 3I/8-in thjick
stalsless steel tank wall and Dottom; these
vere asssyed fer alpha aad gassa esitters,
and are uwsdergoisg lomg-ters static leach
testiang in 2 L sssples cf growndvater fros
the berisl growsd. Afcec 128 days, oaly 1} of
the cospons showed positive leaching resslts
(less than or egeal to 0.071 pCiszul Ps 239).
Baxives total geuasntity lesched was 20 pci,
about 1.3% of the iaitisl Pa 239 sartace
sctivity. Anelyses of 35c 90, Cs 137, and Ps
239 contents of the 3-ia thick layer of sofl
contigeoss to the task, Dased on sveragos of
32 soil sawples, ~howed sost of the ectivity
in this voil layer came fros 2.3 oCi of St
90; the layer also coatsined 380 uCi of Ce
137 and 1 8g of P 239. Sasples frop beseath
the tank shoved veluee of 0.20-1.39 pCi/ge P
239, 3.76-17.3 pCi/sqm Cs 137, and 68-380
pCi/qm St 90, with the bighest valuees st the
owter radies of the task, ssggesting o
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dovavard redicnsclide sigmatioa fros the
vertical wglls of the taak. 7Thix is also
evideaced by positive valees fover S fCi of
?s 239/g9s, 280-30 £Ci of Cz 1)7/9n) found
daeper thaan 1 £t danexth the tank bettoe.
sSasples to seasure hoxizostal radiomsclide
sigratioa shkowed only lisjited cetmwarnd
sigraties ¢f Cs 137 anl Pu 239; the avernge
Sr %0 activity at a di~taace of oae foot fros
the task and 7 to ) £t Delow it is 7 times
that cf the coatiguoss soil sector. <his
confices the sore exteasiw migratioa of sSc
90, and isdicates that aost of tke leachable
Sr 90 bas osoved avay frea the tank. Yeture
stedies plasned isclede chamtion of other
aquipaeat asd in siteu lysimeter and
lsboratory-colema studies of cadiomuclide
sigratioa is sofl. ¢Auth) ({IxE)

Cs 137; Pu 239; Sxr %0

TAROBATION; TABES; SOILS; CESIWR 137; PLUTOSION
239; WATER; SAJPLES; LEACRIBG; STROSTIUR 90:
WADIOFUCLIDE RYGRATION; SOIL TRABSPORT; DISPOSAL
SITE; PIPLD STUDIES. LABORATORY STULLES;
RESTOACTIVITE; SASTES, RADIOKTIVE

<9
folcosd, U.7.

A Sesmary of Shallev Land Burial of kadiosctive
Sastes at Coammrcial Sites Detween 7962 and
1976, with Projections. (1)

Suclear Safety 19(¥):50-59.(%78

The reselts of as inventory survey by the
7.S. Envicomsental Protectionr Agency of six
coasercial lov-level Burial sites are
presented. The siz sites iuclade Nazey
Flats, Kentscky:; Beatty, Beovada; Bacrawell,
Sosth Carolina; Sheffield, Illinois;
fichland, Washington: and West valley, Vev
York. The cerrent statss of the six berfed
sites is discussed with respect to both
regulactory restrictions and existing
capacity. Vaste voleses, curies of
by-prodect saterial, sass of specisl paclear
saterials, and sass of sooCce saterisls dats
are presested 1a tabslar fors for 215 six
sites. Projections of future waste voluses
throagh the year 2000 are presented. (JC)

Good single sowrce for faventory dfata oz sll six
coasercial sites. (OM/JC)

SORIAL; WASTES, TRAWNSURASIC; DISPOSAL SITE;
TREWCHES; STABDARDS, PEDERAL; STASDARDS, STATE:
WASTES, RADIOACTIVE; SASTZ VCLORE; PREDICTIONS:
SEEPAGE; PEVIEVS

<97
Sorton, J.B,, U.S. Atosic Emergy Coseission.

pisposal Prectices and Experience at the
Savasnah River Plant. (3)

Grownd Disposal of Rediocactive festes, 9.7,
Kanfmes (23.), Proceedings of s Conference,
Serkeley, CA, August 215~27, 1939, Guiversity of
Califoctanis, Berkeley, CA, (pf- 38-36), 168

pp. (1961, Juln

pisposel prectices and expecience ate briefly
outlined. The Savennah River Plent is in an
ares vhere the so0ils are generally ssnds asd

L3

sandy clays which exhidit los ioa erchamge
capscitins. 1T sater tabdle is never moce
than 100 £t balev the saxface axd is esmlly
20 to 60 ft below. Raiafall ix the area is
abost 83 iaches/yesr. Dee to the poor
exchange condition wse of open swepage basins
has bees lisited. lLow-lavel, kigh-voluwe
radwastes have been placed in the seeps. The
discharges tetalled 3.6 Ci of alpha esitters
asd 3200 Ci of moa-volatile beta esitters.
Ronitorisg resslts isdicate that ligsid
relvaste dispesal sast contisse to be lisited
and that Sr is peorly cetained. Berial of
s0lid waste, however, has beex highly
soccessful. Tritiss has been used to trace
the path of waste fros the seepage basiss to
a aeardy streas. {SOT)

Depth to Sater Table; Bear Precipitation
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<9%0)>
Borton, J.8., Savanaah Ziver Ladboratory, Aiken,
scC.

Sxhesatios of paldiocsctive Solid Wastes Baried
for Pourtesn Years. (V)

oP-1856: 17 pp. (1977, Rarch

Obsecrvations dering the exhamation of
lov-level vaste beried 13 years ago at the
Savasnak River Plant are reported., The
bucial site is located in waconsolidated
sands, clayey sands, sandy clays, and clays,
which extesd to about 1000 ft in depth.
Althowgh the average cesimfall is about &7
in/ycr the average depth to the water table is
85 ft. The vertical percolation rate in the
unsatursted zone is abost 7 ft/yr. Pecrched
vater daes occer in the bottos of sose of the
trenches becasse the backfill has a higher
perseability than the endistorbed soil.
Lov-level beta-gassa wvastes were buried in
trenches approxinmstely 20 ft deep and 20 fc
vide., The waste was covered wich a sicisss
of & fr after barfal. Woodes box, lesber,
steel bars, steel pipe, steel rods,
electrical cords, rope, tacpasliss,
polyethylene bags, plastic asd cottirn-cloth
shoe covers, rubber ovecshoes, tubler gloves,
cacboard boxes, papers, and steel planchets
cosprised the vaste axhused. Host of the
vaste vas vall preserved. The soil arousl
the vaste vas dack as Lf stained dy decaying
organic saterial. The decosposition of
sstecials barfied in wnssturated soil at Skp
is very slos. Complete disinergration of
wood, cotton cloth, and peper will take
decades. The eetsls vill sucvive
indefinitely, as vill plastics if the
rediation doas not destroy the plastic. The
slov decosposition of vaste should fnbidit
the dispersion of tne radionuclises, (WDV)

stratigraphic Osit Thickeess: Yean
Precipitation; Depth to fater Teble; Percolsation
Rate
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Locton, J.E., Savasnabk Biver Laboratory, Aikea,
sC.

Zrhesation Test with Aged Radiocactive Solid
Vastes. {3)

COST-770512; Bsnagement of Lov-level Radicactive
Waste, B.W. Carter, A.A. Rogiis=i, asd 3. Eaba
(zis.}, Procasdiags of a Sysposies, Btlanta,
Sk, Nay 23-27, 1977. Pergancs Press, Pev York,
8T, Ch. 10, (pp- 1139-1188), 1218 pp.
COBY-770512) . (1979

This paper preseats obtzerwmtioas sade dering
the excavation of lev-level Imta-queza saste
buried for TS yeaxrs (1958-1972) ia tke heaid
[ 2.1, of zhe & sh River Plamt. The
=aste vas berisd s s sandy clay soil tresch
agre thas 20 ft above the water tablie aad
covered sith about 7 £t of overburdoa.
Ezcavatios wvas perfersed with a seclanical
shovel that resoved lsyers 1-2 in. thick and
S ft wide and left 3 sacoth serface. Whan
vaste was d, the tios costiased
with a hydraulic clas shell shich resoved
€-12 in. of soil per scoop fros a 2x8 ft
atea. Uitk this equipsest, &a ares 10 ft
wide (c3e half the vidth of the treach) amd
25 ft long was excavated to the bottos of the
treach (17 £t belos the secface).

excavatad vaste incleded a wooden box,
lesber, steel bars, steel pipe, steel rods,
electricsl cords, rope, tarpaslias,
polyethylens bags, both plastic aad cotton
clotk shoe covers, tubber overskoes, rshber
gloves, cacrdboard boxes, gapars, and steel
plaschets. Bost of the waste was
exceptiosally vell preserved. Omencapsulated
zardboerd boxes shoved the oaly visible
wvidepce of decay, bst were still
-ecoguizsble. Carddoars end paper protectad
inside plastic bags vas in excellest
conditios. All of the vaste was wet,
including that fa vesealed plastic begs. The
slov decosposition of the vaste say be dee to
oxygen or sitrogen deficiency in the soil.
Savasssh River Plamt soils are natsrally
deficiest i sitrogen. Before the teat it
vas thought that tae wvaate and soil »osld be
fairly well separated becssso 3ats fros drill
holes and soil cores collected froe treachas
before the excavation showd layers of wvaste
and layers of soil. ?he axcsvatioca revealed
that these layvers sre so Sistarted that cleas
sofil iz the vaste zose fu the tremch would be
very difficslt to seperate iz the field with
sechasical equigsant. {Awh) (LK)

EXAUAATION; WASTES, SOLID; PLASYICS; TRERCHAES;
DISPOSAL SITE; DIGERADATION; EVALUATION: APTHODS;
7IRLD STUDINS

<100>
Sortos, J.N., and F.L. Filhite, Savansah River
taboratory, Alken, SC.

Estissted Brosios Rate at the Savassadb River
Plant (SAP} Merisl Grousnd. )

OP~1893; 10 pp. (1978, Rpril)

The tate of soil ecesion st the Savasnsh
River Plant has Deen calculated by seass of
the waiversal soil loss eguation. Factors fn
the eguatios are rsisfall, soil erodibilicy,
topographic, cover sad sissgesent, end
sepporting practices. 7Ths equstion vas
spplied to four different vegetation types
1ikely to occur is the ares - grass ®esdov,
natersl swccessionel osk-hickory woodlaed,

<«9%

224 coltivatad farsland {cotton and corm).
Predicted erosion rates ranged fros 8.0007
ca/yc for stable woodlamd to 0.35 casfyr for
farsland plasted iz cota. 7To expose waste
buried four feet deep, these values require
erosion derstioa egsivaleat to 170,000 and
320 years, respectively, sader preseat
cosditions. This method ic felt to be more
suitadlic for loag-term predictioa than
acasered rates. (LEM

Zrosion Rate

FROSTION; SOILS: LASD GSE; PRECIPITITION,
RETEORULOGICIL: RUSOPF: TOPUGRAPHY; BURIAL:
PREDICYIONS; RQOATIONS; TEROREYICAL STUDIES

<WH
Iranzo, 2., asd Y.P. Bingarro, Fuclear fnergy
Growp, Badrid, Spaia.

Disposal of Low~ and Intermdiate-Lavel Solid
Radiocactive Wastes. (J)

STI/PUB/156; Disposal of Radiocactive Fastes funto
the Ground, Proceedings of a Sysposies, Vieamna,
Austria, Bay 29-June Z, 1967. Internatfonal
Atosic Emergy Ageacy, Vieusa, Austria, (pp.
61-78), 666 pp. (STI/PUB/156). (1967, Juna)

In vies of the futere ifsportsace of
radioactive vaste 2isposmal as? berial /n the
ground, studies have been undertaken to find
suitadle sites for this purpose in Spain.

The paper ldescribes the geographical,
geological, hydrological, petrographical, asd
seiszological coasiderations vhich led to the
choice of some old sipes iz the south of
Spsin as storage sites for low- and
intersediate~level 301i2 vastes. The
svsilability of these sites vill ensure that
ea0egh space is available to seet the
reguiresents of the Spanish neclear eserge
progras for a very coasiderable tise. (Path)

SASTE DISPOSAL; GROUND VATER; SEISHNALOGY; SITE
SELECTION; GEOLOGY; RYDROLOGY: GEOGRAPHY;
SYQRAGE, GROLOGIC; PASTES, LOW-LEVEL; 9ASTeS,
INTESBEDIATE-LRVEL; PIZLD STUDIE.

<D

Isascson, R.I., and D.J. Prown, Rockwell
Intecnational, Atosics Iatersatiosal Divisios,
Richland, WA,

Buvircasental Assessaent Related to Hanford
Rediocactive Gaste Burial. (3)

RRO~-SA-36; CONP-780316; Waste Massgesent and
Puel Cycles *78, R.G. Post (Bd.), Proceedings of
s Sysposiom, Tecson, AZ, Harch 5-8, 1978, (39
Pp.) (RNO-3A~-36, CONY-780316). (1970, February)

Abost 190,000 cu » of solid vastes
coateninated with two efllios curies of
radioactive fission products asd trgassraniss
isotopes hate bBesn baried at Eanford since
the project stasted in 1983, Dderial
practices snd sits charsctsristics that sre
iapertast to isolatisg radiosctive vastes
ftos the biosphete are suassarized in this
scticle., Algo discassod are ecological
aspects aad food vedb relatiosships st
Ranford, The rostise smitoring progras for
detecting migratios of rediocactive paterials
st barisl grouads is lisited to adovegrosed
sorveillsacs, Criteris call for rediatios
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lavels o bu less thas oae sillirad per doer.
204 80 detectadle serface comtadination. 111
berial groends are serveyed st least
sesiapasally and correctiw actioce fis taken
shes criteria are exceaded. Berial groes?
prodlens iaclede: 1N beckfill cave-ins dee
to detecioration of woodez borws wsed for
defenct iedustrial egqeipsent; 2) vwied erosiod
and tedection of groead cover: )} bhurroeing
anisals; aad 8) deep-rootal plants shich
bring redicactivity to the suxface.
Asgessoents to date indicste that derial
practices have effectively prevected
etvirosseatal costamination, snd tiat the
potestial dissolstiea and trassport of
radiogeclides froe beried wastes by rsiafall
or saowselt at Eaaford becowes vamishisgly
ssall. (2AF)

Tos Exchsage Capscity: Tracasissivity: Rydraslic
Yelocity

BURIAL; ®ASTES, SOLID; SASTES, TRAWSUPANIC;
PLOTOSIOA; SRABICE; THORISH; PISSION PRODUCTS:
SITE SORVEILLABCE: RADIONUCLIDE RIGERATION:
PRECIPITATION, BETROSOLICICAL; NETEOROLOGCY;
SEOLOGY: ECOLOGY; POOD CRAIDS: 30¥ITORTNG:
NYDRACQLICS; AQUIPERS: PLOGOING: EARTRQUAKES;
PLASTS: ROOTS; PIRES; GISDS; EROSIOF;
STABILIIATION, VESETATIVE; STABILIZIATION,
PEYSTICAL: BOURROWING ANINALS; GROOWD BATEP;
SOTLS: NOISTORE; GRASSEI; STROYTIOH: CESISA;
RUTHARSIUS; RARE EARTH COEZPOOEDS; SORPTION:
DISPOSAL SITR; FIRLD STUDIRS

<103
Jacobs, D.G., and W. Da Lagena, Oak Ridge
Nationsl Laboratory, Gak Ridge, T8.

Consents on Taate Disposal tc the Zarth st the
Cak Ridge Bationsl Lsboratory. (3%

Ground Dispossl of Rsdiocactiw Wastes, 7.J.
Teafean ({22.), Proceedings of s Cosference,
Serkeley, CA, Augest 25-27, 1959. Oniversicy of
Californis, Berkeley, CA, (p. 69}, V68 pp. (1961,
Jolyd

Olisposal of intersadiate-level vastes ia pits
has raised questimns as to the desirability
of ground disposal and the criteris for waste
soitability. Three pits Mve seeps vhich
cootaln sostly ctetheniss at ORFL. The c
which cosprises 85% of the rsdvaste, hs
sftisity for the illite of the Conassuga
Shale. Boeever, there is a guestion as to
the effect of the high sodiws content in the
cedeagtes on the shear resistance of the
clays. The disposal pits are open ssd som
of the radioactivity becosss airborme. In
spits of the above defects so snacceptadle
bazard has been created. Por the fetacre
exchange-adsorption trestmnt vill costinm
to be secessacry. Trestssst of high-level
vastes say increase the amest of
intersediste~level vaste s medies are onder
vay to use low-cost nataral esxchamgers. Oae
suggestios is to wse a_phelt-lised trenches
costsining netersl local exchaager. The pits
vill have to be covered te prevest vegetstios
fros growiag in thes. (BDW)

ADSOBPTION; CLAYS; COFTAINSEPT; DISPOSAL SITE;
INNOPILISATION; I0W BXCRABGE; BADIONUCLICE
SIGRATION: SUALES; WAS.% DISIOSAL: WASTE
TREATHENT; VASTRS, IFTERERDIANTE-LEVEL: UASTES,
LIQOTD; PXT5; CRSIUN; ILLITE; SEEPAGE; SEVIEVS

<19e>
Johssot, L.J., and 08.9. lewis, Loz Alasos
Scieatific lalccatacy, Los Rlasos, S

Yeclear ¥aste Banajesent Techaoloqy Jevelopaent
Progras, Jansary-Decesber ®B77. (2

LA-T7SO1-PP; 29 pp. (1978, October)

& prelisicery svaleatios (CY 1976) of the
Area G TRU saste barial site at Laos Alssos
Scieatific Labomtory (LASL) isdicsted tist
vegetation wptake was prisacy comtridester to
loag-tars radiosuclide relesse. ) cospster
sisulatios acdel, BIOTRAN, esed t3> evnleace
that release, was wpdated and docewented iz
CY 1977, Sose field data wete collected. i
assessaent of DOR bariasl asd storage
operatioas at active s0lid waste disposal
sites reflected favaorably o LASL prograss
and indicatad the sesd for extensive
sositorisg if radioaeclide migratioam is t> de
quantified. 3 sajor geological mapping
progras vas begqua foc disposal sites at LASL;
vork sas begus to define ssrctace
codtaaination vla field serveys with 2
pocrtable gaaas dstectec, z0il 3ad vegetation
saspling, ssalysis for wmrioss radiomeclides,
and geophysical efforts to detfiae pit
bowndacies. The sasters poction of Area 8
vas fousd to have svidesgread sarface
cottasisation f(the westers portios is paved
and used for vehicle storage); saxises valses
io this portion were 6200 pCi/g gross alphra,
560 pCl/gy gross bets, 35 pCi/zg N 3, and 130
pCi’zg Cs 117. Disposal Actea C, also with
widespread sacface costasisation, Rad
concentrations of 220-168,000 pCi/g jross
alpha, 32-6%,000 pCi/g qross beta, asd
8-81,000 pCi/g Cs 137, Prelisimary ceselts
of soil soisture flux stslies shov that flex
below S 8 is abost 1 casyr. Core samplisng
beneatd Saste Pit 1, Ares € desoastrated that
thete is little or a0 wigratioa of
radiossclides by ground mter sovement at
LASL. TIastrusentation techaiqees wece
developed for seassresest of low
coacestratioas of various credionseclides in
zoils asd plasts. A serwey of barial
practices reaffirsed the sais casse of
sasatisfactory costaissest to be water
sccuaslation is treaches st hesid sites.
Prototypes of field phowich detector vere
developed. A survey of Pu awd A8 sesssresent
techniques at the pCi/g level showed
detector/ssitichanael anslyzer syscess to
offer the dest available detection. (LEW)

Total Toa Coaceatration
83 Cs 17

PLANTS; UPTAKE: BADIONOCLIDE NIGRATION; SOBPACE
COFTABISATION; CROUND WATER; ROBITORIKNG; BORIAL:
GEOLOGY; NYDROLOGY; Sa Im; Cones;
IBSTREREZNTS; GEOPHNTSICAL SORVEYS: Waste
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<105>
Jones, T.1., Rockvell Iatersatiossl, Rockwell
fanford Operations, Richlasd, WA.

Sadivent Soistecs Relatices: Lysiseter Project
19761977 Vater Yesr. '2)

AWO-ST-15; 83 pp. (1970, Juwe)

The stedy’'s objective vas to characterise
solietere movapest above the veter tahle as
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pert of the loag-tecn macajemezt of low-lewe]l
wstes at 2exford. Ywo large lysiaeces sere
ixstalle? in 1977 meesaring ! » iz diaseter
and 1T 3 daep. Btk vele equipped with
iustruseats (1.5 inch ceswrom moistere
proves) for evalssting possibdle wvercical
soveseat of sedisent moistare. Cue lysimeter
vas left opea while the other was sealed off
at abagt 17 u depth. Buricg the 1976-1977
vater year, the sodisest mter contett was
weusured 11 tises. The BoiStere cobtest of
the spper %2 8 of the lysinwters wres
sozenifors and changed from momt: to mosth
throsgkost the jear. These chaasges iz
soistare coateat sere in vrIpozse to mocthly
flecteations ia serface precipitation and
solar tsdiation. Tlectuations of greater
tham 2 to ¥ were recorled in t:e top ¥ ta 2
s, shile chenges o8 the orler o 1% ox less
ware recorded below thix depth. The
zosssiforsity amd trazsitecy catur~ of cthe
soistere distritstion abowe 2 2 sade
jesstitative sualysis of mis<ere flex
difficelt. Ssall increase is mOtstere
content vere also difficelt vo detect 23e to
precision lisitatioas axd spatial resolitio:z
of tie seutros wsoistere probe. 3o
sigaificant changes iz moistere coatent wece
tecotded belov the 12 8 depth throughont the
vear. The over-sll lizwid 2owawac? morstere
floe vas estivated to be o the order of
silliseters/year. (SAF}

Apprndices costsia a discessioz of moisture flow
theory, nestrom probe chilibratioe azl precisise
2sta, the sedisest cRaracteristic corve, scd
sedivent soistere data tsbles

Joistere Costeat

SEBIMEYTS; YIISTORE; LYSIMPTE®S; BAS™PS,
LOW-LEVEL: STTE RVALOATION: FIZLD SYTDTES:
PRECIPITATION, RETERIRILIZICAL; SZASTSS:
TENPERATIDE: [BSTRUMENTS; BRYCPATLICS: TATIONS;
PIRLD STIDIES

<106>

Kasfsann, P.?7., G.G. RBalie, &4 C.R. Ressell,
7.S. Bavitonsental Protection Ageacy, ~f{ice aof
tsdistion Prograes, las Vegas, Y.

effects of Orasius Sising and Billiog on Groensd
Satar in the Grants Wineral Sclt, Ses Bexico.
th

GLouond Jater 18 (%) :296-20A, {1974)

A wacer quality servey was condected ty the
7.35. EZPB is 1979 in the Grants %ineral Selt,
B, at the request of the Fuw Yexica
Eaviconsental [mprovement Agency. Grouad
weter, sllevial &nd bedgock, {s the wsin
soscce of wvater in the srewm. Principal
s§oifers are the saconsolidated wall. - fi1}
slong the Bio Sen Jose end Rio Peerc>
valleys, and the San Adres Lisestone and
Sestester Canyon Resbegr of the Norrison
Porsstion. Sites investigated were the
Sleevater-Nilsa-Crants ascree (Ansconds Companr
sill), the United Neclear-fomestake Partners
oill, cosis Lake (Kerr-ficGee oill and
Oaited clear tailings pile), Churchrock
(faited Weclear e84 Kerr-fAcGem nines}, snd
Jackpile-Puguste (Anaconds Cospany smine}. Of
71 ground weter sanples collected, only one
showed s Ra 226 concentration above 5 pCi/]
(EPA drisking vatar stgadard). This vas is
as ares down~gradient fros the Kerr-fNcGee
tailings ponds at dabrosias Lake., The forser
09,5, Peblic Realth Service Juide of I pCi/l

135>

vas exceede! 3% 5 othker sites. Locations are
all socitoricg wells in rescricted areas or
irzigatioe or stochk welis. Yaiias
coaceatrations iz asaicipal water sapplies
ranged from 9.12-0.68 pCi/l. Por tkis stely
sroas-alpha deteruinatiaes 2id 20t appewr to
hav y correlatios with Ba 226 coatest.
The ressoc for the observed poor cottelatio:
tetvers the sua of isotapic ¥ ceceeatcatioas
and total T is not kmows. Sitce @, Th, and
%0 210 levelx flectuate arces? backyrsend
levels, routine mowitor ka3 of potable water
supplies wight Dest be Destricted to
sonitoring fox Ba 226. Approatisately
2C00-2005 Ci of ralicactivity have deen
telessed vo the sebssrface by vaste Iispasal
opecations at the Anacoade Cospany and
Kerg-%cCee sines. it additios t> tie sech
qreate: activity of “he 20lid fraction
Althoagh st presect this activicy is
spparently coufined to restricted areas, the
half-lives of the elesents fmvolwed (TB 2133,
Fa 225 ani M and lisitred geodyirolagic
kzowleige sake letaile? jrowsd waver
socitoring deca of critical izportance. (ufN)

Yaste Foleume
7. Th 230; 2o 210: *a 226

ROUSD FATER; TRASISE; IINISS; WILLING;
TATLINGS; OBEZS; O3F PROCESSISG: AQIIPEAS;
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<1371>
FPelleker, 5.J., % g YoCk State Dejpartment af
2rviroasestal Toaselvatisc, Albeay, BY.

Vater Probless gt the Fegt Valley Bsrial Sice.

CO8P<770512; Mapagesent of Low-Level Pafioactive
Vaste, 9.9, Zactter, A.A. Soghissi, and B. Kahkn
(3s.), Proceedings of a Sysposige, Atlants,
51, Ray 23-27, 1971, Pe;jamon Press, Sew Yor ,
Y, CL. 8, (pp. 6843-A5%}, 11213 pp.
COSF-T76512). (197

Shen 3 petrsit to bary vastes at Jaszt ¥alley,
Sew York was first ifseed to Biclear Fuel
Services (3PS) ia %), the prodleas of
ponditg of precipitation ias treaches and of
@To%ion on the steep slopes t7 the north 1nd
eagt of thka barial Jrouond vere recojaoizel.
Sater rose persistently is 3 cospleted
tranches in the pocth buriel ares, 55 the
persit vas revised in 1969 to be sore
explicit on hov the tremches shaeld he
coastructed to sinisize the entramce 3f vater
iato completed trenches. Probably the single
#0st isportent factor thst le? ts water
infiltration and soil settling vas the
sinisen s0il cover of 1.2 s requiced in the
origisal persit. GSater has mot risen is the
7 trenches jo the south burisl ares, which
vere cospletead iz accordance with the revised
persit. Sater contisged to rise ia the &
trfenches in the north burial ares asd ip
oarly 1975 vater fron 2 of these treaches
bagan to seep oue throegh the cover,
Hanitoring of surfsce stceass has isdicated
so lecge-scale aigration of cradioisotopes
{asinly & 3) svay fros the betial site.
Hovever, estraneces sosices of & 3 sade it
iapossible to detect sesll amoents of
seepage. 3oil sseples takes in 197) sesc the
trenches confitned thet thare vas no
large-scale gsderground eigrations. The
horisgs 4id fadicete the existence of perched
gcoendvater asar the probles tgen~hes in the

e e T e - AN
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aores derial srea that coald reselt ia
horizontal sigration of water im or oat of
trenches. The §SSS is sow mating a det;iled
Avdrogeclogical st+’y of the teurial erea.
Approximately 4 X 10 (2¢€) L of leachate was
poaped from ? of the ac thk srea trenchkes inm
1975-76, treated at the BPS low-level wvaste
treatsent plant, and released tu Cattamasgss
Creek. Tha aost siquificmet release was 5409
Ci of ® ). The calcslated popmlation dose
cosmiteent froe this release was s ¢
persos-rem; maXiswes individeal dose from # 2
was 0.01 stes assaxing & wmter jetake of 2.2
173zy. Dosas Of thess aguitsles could not
be considered & bealth hazard. Severtheless,
the rostise pusping of water fros cospleted
treaches is zot coasidered to be a
stisfactary sethol for operating & low-level
radioactive waste durial zite. The
experience at the soath bwrisl area inldicates
that it is possible to opexate asd msintain
the site 5o that therw is no sigeificast
sulergrosxd sigration, nor any seepage oet of
the trench caps. Howsever, the cost of
perpetsal care of the site cacnot be
ascertained with cectaisty decnase it is not
knowa kow rapidly treschez in tie south 1-@a
will settle once natural compactiot starts to
occer. Pre-cmpaction of wastes and ths ese
of rectingelac contsicers will sinimize
losg-ters settlesent and reduce the lari sces
asel. In the mortk %srisl atws addfitional
trenck cover is Reeded. There is s 180 a seed
to reduce wrosicn on the zortk sliopes.

fiwth) (LKD)

LA |
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TRABSPORT: TRITIUN: PERCHED GATER; LEACHATES;
WASTZ TREATHENY. OISCUAPGE; EPPLIESTS, LIXIID:
SAPPACT JATERS; STREANS; CREZINS; DOSE
COSIITHESTS; RADIATION DOSEZ; AEIRODS;
BECOSNESDATIONS; PUAPS; SE2PPAGE; PIEZLD STOOIZS

<c108>
Keller, B.L., snd C.R. Groves, Idaho State
Teiversity, Pocatello, 10.

Theoretical Probless is Defining Dispersal in
Ssall Sassals Occepying the Ssbsurfsce Dispossl
Ates, Idaho Bationsl Eagineering Laboratory Site
(Dispersal and Density of Ssall Rasssls on the
Padiocactive Vaste Banagewest Complex Tdako
sational Eagiswering Laborastory Site). (W)

ID0~-12088;: Idaho Vationsl Engimeering Laborstory
2cology Prograss, O.0. Markhas and 8.J. Arther
(2ds.), Proceedings of s Symposise, Jachson Lake
Lodge, VY, Septesber 10-12, 1978, (pp. 32-32) 72
PP- (ID0~12080) ; IDO-12087; Bcological Stedies
on the Tdaho National Engineering Ladoratory
Site 1970 Progress Report, O0.D. Harkhaw (R4.),
tpp. 67-73 371 pp. (IDO-12087).(1978, Decesber;
1979, april)

Eneseration of dispersal is of isportasce st
the Sebsecface Disposal Ares {SOA) Sse to the
potential for seall sassals to serve as s
vector for sovesant of rasdioactive saterisls.
Dispersing individesls say leave prive
habitst and enter s dispersal sink vhere
short term sorvival is possidle. If the SDA
is a d4ispetsal sink, it should de possidle to
docasent (1) large spring amd fs1l catches on
its perineter, (2) invard sovesent during
vinter, and (J) a sassive loss of colonizers

dariag the wianter. If the SOA is prise
babitat, ostward sovesrmt to &3d beyosd the
pecimmter ia fall and sprisg vosl? de
espeacted. It is postslated that the 5SDA is 2
s8izk dem to costiswal 2isturbance of the aree
during tadioactive maste intersent and the
nature of the wegetatioa (a mosaic of
predosinantly ~reste” wheat grass, AGROPYROS
C.ISTATTE, ard Passian thistle, SALSOLA EALI,
separated by heavily craveled roadsy., 1In
order to estisate the amber nNf smisels which
nove off of the SDA, a massive sacking az?
trapping effort has been initiated.
Ketch-All, Loagworth, amd pitfall traps ace
teing enployed; these mystess vwiil be Tus
contiswossly from fall throegh spring ia
areas adjacesnt to distuched snd smdisturbed
pocrtioss of the S34. A soistere exclssion
project insolving distr idbetion of wp to> 1 »
of earth opn several areas inside tie SDA
shosld allov differestiation betvees forced
and natsral dispecsasl of the sost cosson
rodents captered on the SDA. (Aetk) (LEM)

RANRALS; DISPOSAL SITE; IATIONOCLIDE RIGRATIOB;
TRZOSETICAL STUDIES; FIELD STUDIES: POPYLATIOSS;
PLAFTS; GRASSES; BURIDUIPS AIINALS; PCOLOGY;
TCOLOGICAL STUDIES

<109>
Kelly, T.E., U.S. Geological Sacvey,
Albageergee, NX.

Zvaluation of Zoaitoring of Sclid-Saste Burial
Sites at los Alamos, Wew Nexico. (2)

IS6GS Open Yile Tevort 75-806; 82 po. {1975,
January)

Lov-level wastes have been buried ot los
Alamos Scleatific Lsboratory sinte 19a3.
There have been 8 msjor sites, sowe
containing only one specific type of waste.
Unfortspately, insdequate recoris asks exact
description and contents of sose of the pits
ispossible. 1Is sost of the aress, monitoring
vas not done and should be baqun, with test
holes, 50il and water amalysis, as well as o
check of the flora and faena in snd aroeni
the disposal sites. (J9

“his teport describes the burisgl sites gt los
Alamos Scientific laboratory with respect o
location of pits, type of waste, pit desiga, sad
sooitoring progress, if any. (DR/IS)

Cs 137; Pu 239; Sr 90

ALPRMA PARTICLES; AQCIPERS; BOURIAL: BOREROLES;
BETA PARTICLES; CONTATSAEST. COBRTANISATION:
DISPOSAL SITE; DOSE SATE; ORAIVAGE; ORILLING;
EEVIROWHEWY: RXCAVATION; ¥ IELD STODIES;
TRACTURES; RADIATION, GARRA; CESLON; GEOLOGIC
OEPOSITS; GROLOGIC STRATA; GT0LO4Y; GROUED
IATRR; RYOROLOGY: INSPECTION; IBRADIATION;
JOINTS; LEAEKAGE; NAINTEFANCE: ROVITORING;
CADIATION SOUSCES; POLLUTICE, WATER, POLLUTION,
SOIL; PERCAED WATER; OVERBORDES:; RADIOACYIVE
NIVERILS; RADIONUCLIDL NIGCEATION; SITE
SURVEILLANCE; TREWCERS: SELLS; ¥ASTES, LIQUID;
SASTES, LOW-LEVEL; VASTLS, WONBADIOACTIVE:
WASTES, RADIOACTIVE; WASTES, SOLID; WASTE
0ISPOSAL

<110>
Keadsll, E.B., J.D. NcKinney, and G. Wehssns, BG
and G Idabo, Inc., Idsho Pslls, ID; ERDA-Idsho
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JISPOSAL SITR

<1%0> CowT.
cperatioas Oftice, Idsbo Palls, I9.

Opecational and Exgiseeriang imvelopsents ia the
Banagenent of Lov-level Radimctive Saste at the
Idabo Batiosal Pagiseeriag Laboratory. (20

CO¥P-770512; Ynagesest of Lov-Level Paldioactive
vaste, %.%. Carter, L.A. Bogkissi, and 3. Kalo
(Ed4s.), Procasdiags of a Symposiam, Atlaczta,
GA, Tay 23-27, 1977, Pergasce Press, Bas Tork,
Y, Ch. S, (pp- 699-T16), 12W pp. (19TH

The Badjioactive Waste Baznagesment Cowplex
(MERC) of the Tdako Fatioml Eaqineexiag
Labocatory is a site for shalles lamd
disposal aad storage of sclid radiosctire
waste, carrwatly aperated for ZRDPA by ES aad
% ldado, Inc. The facility has accepted
radicactive vastes since July 1:52. foth
transurasic srd nos-traasstanic sastes are
handled at the cowplex. This paper describes
the operational and eagineering 2evelopsernts
in vaste hasdling and stommge gractices that
bave been developed Jdering the 25 years of
vaste handline operations. Pephasis is
placed o8 abovegrouad trarsersafic vaste
storage, subsurface trasseracic vaste
retrieval, amd Deta/gassa cospaction
dizposal. Proposed fetsre programs for the
R9EC incleding a Moltes Salt Comdastion
Pacilicty and Prodactioz Sale 2etrieval
Project ate described. (Mth

BUSTAL, SEALLOW; WASTES, SOLID; VASTE DISPOSAL:
DISPOSAL SITE; WASTES, RADIOACTIVE: SAITES,
TRASSORABIC: STORAGF, ABOVEGSOUND:
BETRIZFABILITY; WASTE PROCESSING; WASTE
TRTATHEYTY; COSPACTION; COBBUSTION; #ASTE
STORNGE; VASTYE HAYAGEREWT; REVIESS

<111
Keys, $.S., D.¥. Eggers, and T.A. Taylor, 0.S.
Gaolagical Survey, Denver, CC.

Borehole Geophysics as Applied to tie Nanagesent
of Padioactive Waste -~ Site Selectior and
foaitoring. (2}

CCEP~770572; Sanagesent of "awv-lavel Padicective
Yaste, ¥.¥. Cacrter, A.A. Hoghissi, snd 8. Kahn
(Eds.}, Procesdings of a Sysposics, Atlaata,
GA, Say 23-27, 1977, Pergasos Press, Bev York,
¥Y, Ch. 9, (pp 955992}, 1218 pp.
(CONP-T70512) .\ 1979

The U.5. Geological Server is coadscting
resesrch on borehole qeophysics, includiag
the aplication of well loging to the
investiqation of radiocactive vaste disposal
sites. During the past & years, eight such
sites hate been studied. Geophysical well
logging provides in zit7 swasuring techaiques
vhich can be used to supplessent conventiomal
cwring and water ssapling technigues in both
site-selection seadier and in the momitoring
of operating 4isposal sites. Sose of the
advantages of vell logging over conventional
technigues fnclude the relatively lacge
volese of rock investigated and the abdility
to asute tesporsl changes. Logging ='so
reduces the asount of expmsive coring
required. Logs provide & continsoss record
of 4ata that can be cotrelated from hole to
hole. Data from geophysical 10¢s csn be
interpreted in terss of lithology, elastic
modali, belk density, porcsity, soisture
contest, veter quslicy, ant ¢he locstion sed
orientation of frsctures. After & site is in
age, borehole qeophysics provides a sesns to
0nitor chsinges in wolisture cohtent, veter

<I10>

leve?, a & radiomaclile comceatratisn in
either cised or opet boles. Garer sasples,
wsnally taken By ccivestional sethods thrasgh
wells, p-ovide data oculy o the parasable
intervala Deloe the vater table. Zasaa
spectral logging techriqaes provide data on
the wverzical and lateral distridetion of
coutasizasts. Jadionsclides that have
migrated have deen idextified at saveral
sites. Detection iimits os the order of J.2
pCisge have been attaized for Co 60 d Cs
137. Exasples of case stedies ssing bocehole
gecplysics are gives, incleling vork at Zaxey
Flats, KY and Ok Riige Bational Labotavocy’s
Burial Ground 5; iz the latter sxample,
ia-kole gqasax spectroswtry descastrated the
presence of t180 pCi/sgas Cs 1)7 at amezpected
depthc Delov the becial grosad (33.8 o).
Borekole geophysical evideace iadicates the
Cx ix sigratiag through a systes of Zcactuces
and solstion opmmiags bemeath Mrial Groen?
S. The paper lists a swmber of other
Jansa-ewitting radioisompes that can de
fdentifie? via in-kole quasa sSpectrTowety
Present and fatare esphesis of this reses c:
9.1l be oe improvesests in spectral asalysis
tor scintillatioa detectors, especially the
establishsent of a 3ata base of
characteristic spectza for iadividsal
radfoisoropes, iaclalisg the soce coscon
tission and activatioa prodects, mnder
different lole conlitioms. (Auth) (LKF)

Co 60; =3 137

GEOPHYSICAL SJIRVEYS; RQOIPHEEST; [ESTROLYITS:
SETRODS; XISPASAL SITE; RADIONICLIDE SIGRATIOS:
BEOLIGCY; ... ).J0GY; SORZAOLES; LIGTISS, WELL:
SITZ SELEPCTIOR; BONITCRING. SITE STRURILLANIY;
LITROLOGY; DENSITY; ZIASTIIC NODULIS; PIRISITY;
HOISTURE COPTEFT; FRACTURZS: BADIJSICLIDES;
CONCTETRATIONS; SASTES, 2ADIOACTIVE; CJIBALY 69:
CESIOR 137; LOGGING, CARNA; SURIAL, SMALLOW;
WASTEZ NAUAGEMEST: FIEL)D STOUDIES; REVIZES
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Ke20, G.B., L. Fraley, Jr., as? J.3. Tarkkasm,
Colorado State Universivty, Part Conlliasi, CO;
23diological and Enviroomental Sciences
tabocatory, Idako Falls, TO.

Cotcentrations of the Tramsacaric Radidnucliles
Plutonius 238, Plotonxas 239, 280, Asericium
287, Cyri+m 282, and Caciuw 288 ia Abiatic and
Biotic Components of the Test 2eactor ires
Radiocactive lLeaching Poads (Trzasuraaicz
Coscentratiorns in Selected Biotic amd Abiotic
Conposents of the INZL Test Reactar Azea Ponds).
2

ID0-12099; Idako ¥atioasl Esjineering Lsboratory
2cology Prograss, 0.0. Rarkhas and @, J. Arthur
(E88.), Proceadings of s Sysposiue, Jackson Lake
lodge, 9Y, Septesber 10-12, 1978, (pp. 66-64) 72
PP (I100-12088); IDO-12087; Pcological Studies
or the Idako Vational fajineecing Laboratacy
Site 1978 Progress Repogt, 0.0, Warkhas (xd.),
(pp- 15-27) 71 pp, (I00-1 20475, (1978, Decesber:
1979, apeil)

In Juse 1976, saspling of the refjioactive
leaching pond and eanrircns a! the Test
Beactor Afes of INEL was isitisted to
detersine the coscentratios of Pau 218, v
239, 280, Ap 281, Csm 282, snd Ce 288 {n
selected cosponents of this freshwatar
ecoOny Abiotic and biotic cosnonests
saspled wvarte: (iltered wvater, seston, net
plankton, periphyton, sedjisents, sacrophytes,
and shoreline vegatation. Also ssspled vere
squstic sné sesi-agsatfc srthropods and
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BISPOSAL STTE

<> tnrr_, -
suscla tissee and gmnhtmiul tracts
-fron waterfoul saintained on the poad systes.
Sasples vere coliected Jums—legust 1915
fehen trassirsaic dctivity. ves ‘befag -
Antetnittently-released to b roll) --I -

< July-August -1977 (when 90
-activity wis in: the izﬂ-.q.. E
‘oxyqen; condectivity, and teapeta

. ulumlhzhg thesa:picieds. . .
- Concantretions of ‘the weasured: ttuuncl.uc's

- m gilteved ‘vaterx: vege in-the £CLi/al - anige

both -4 Ling ..

) nt’:tovl ‘vere the osly-tis wit
‘consistently detéctable reiiopsclide. l"!'ll.
Grestest concentrations of all mscliles =
investigated were £n' solhnc, mipiym,
and plapkton.. The ‘dats ‘fer arthropods and
- saterfovl suggests ax inverse relationship
betvesn maclide cosceatration sad trophic
l.cnl. !lrth: 'otk is- plllnl. (14 7 ) N i

Pu 233' s 239; Pu_200; l- n; l:- 282; Cs 288

PLOTOBION: ANERICISN 281; CUNION; ECOSYSTRNS,
BQOATIC; SURFACE WATERS; NICROORGANISES:
SEDINEN?S; PLASYS; PONDS; NOIDING POSDS;
YBSECTS; INVERTEBRITES: SIRDS; TRANSURANICS;
RITLORNTS, LIQUID; OPPAKE; COVCENTRAYIONS:
CONCESTEATION FACTORS; ESVIRGNNESTAL ESPOSURE

- PATEWAY; POOD CEAINS; SASTES, TRAFSURABIC;
' WASTES, LIQOID: PISLD STUDIES; EXOLOGY;
o SATERPORL: BIOLOGICAL STUDIES

R <113
; - Lav Pagineering Testing Cospaay, Sacietts, GA.

Report on Nazey Plsts Geohydmlogic
Isvestigation, ({2)

(1976, Rarch)

This teport is s ceviev of docanents relating
- to she geodydrology of tha Razey Tlats
3isposal site apd tihe effectiveness of vaste
costaianent at the site., After revies of the
z Kontscky Department of FEmB ResoSress’
{(KDRE) siz-sosth stedy of radistidn”
coscantretions a8 tres ¢t sechanisss at
sagsey rlsts, it ves wed that smeil
ssousts of zadiosctivity m nigeating
off-site; bovever, this ul!ouuvuy is 20
throst to pblic health, 7The stady snuaul
30 vilespresd contasinatics, since the higher
lovels nessuced darisg the study ore within
of Besr the rasgs Of sormil beckgromd
sctivity, 9eta from the muly ire
uﬂlﬁc“lt to Setecsine the astent, if sny,
of ¥v sigrating off-site md 8o 3Ot support
the bypothesis of subsegfece migretion of Pu.
teviey of s peper By ¢, Levis IO{" of the
8, Sistertpretisg ¢
deriag the KDNR study, coscleled t.lu Neyec's

s

assessseat of tﬂ enneiq of the gt---lt.r
" systas to trawsport radiocascl’des was sot
vell-founded. ) proposal by the USCS for a
- -fhveryenr: lﬂnm!e stwdy et Sizey Plats.was
< gfevorably-revieved; it ‘s recomended that
.detd obtained : udu the u‘l!,h :ixu.i -
“osly after formal revie® by the S
--that u -zevies -bosrd ‘Con ‘9S6Y «un.
. an@ Weélwai Ragineering:Co: ‘npnanhuns
e totul Tollow th - Jthe.

rore: :l.y unim mnn: si.tu lﬁdhl acti.
Proccan Radiological Servaey of the Sesway ’

_Isdustrial -Purk,. !uunu. Vv’ un. !iul

Report. (ﬂ
mmFﬂOS]‘. ﬂ’ pp- (1978, lln

The nm describes the resglts of &
radiological survey of the Seawsy Iadustciel

. Pagk, Tonsvaads, Bev York, vhers 6000 cs yd
of orasiup processing res fcom the
adjacent Haist property sere desped in N
as landfill. The cuCvey vas esjertakes to
detersino vhather the poesent rsdfelogicsl
status of the sits is cossistest vith cerrest
radistion protection guidelises and to
deternize the estant of povesent of .
Tedicactive residses froe the property by
nateral seans such as secface rwmeoff. fost

. of the radiocactivrity detected st Seawsy vas
in"three .zul. Acea A (70 acres) had an

ation of 10 pci/g, with
nuouuvuy extezding to n depth of tvo
fost. %z 16 azwas B and € (2 acTes total)
averaged 18 pCi/y. .Bud sasples from dcsinage
paths to the Blagars River had M
copscestrations sp to 26.8 pCi/g; Ine sasple
fzos sbout 100 £t north of sges A had 80
pCi/g. Water sssplus fzos os~site asd fros
the Scuinage systens contalined osly smil
ssonnts of U, 75, and S, Biterssl guass
cadiatios st ome seter asbovs the surface
casged fros 8-80 sR/kc (36 wR/ht aversgel ;
except for tvo sssll aress, extecral gamss
vas i the O6-I8 of/he cange, vhich £s sear
heckgrouad. The survey indicstes mo
ispediste hesith hazards on the site.

" Porestisl haserds could resit from
costissoss expomre to the kighest estesrval
gesns levels neassced (egsivslest to 670
ssen/br); 59 certsis sress of the site,
constrection of beilfings cosld resslt is
l:luﬂut concentratiaes greater thas 0. 15
| } 17 )]

Totel Ios Concestzation; Sammnatios late
lz;zzm W 2385 0 235; ¢ 236; Th 228; Th 230; Th
TAILIDGS; BADIATION SASARDS; snna

COFZASIFATION; ENAWRTION; GASSS; RADON,
IRSPICTION; ll“ﬂls REIDION; SITE lnvnunu;
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DISROSAL SITE

<1 cowr.

SASTES, ISDESTRYAL; WASTRES, BABIOACTIVE;
P0LESTION, SOIX; POLLATIOS, WATEY; SITE
‘BYALUATION: RADIATIOR SETECTCRS; AEASURENEDYS;
CORCRETRATIONS; FIELD mls

1%
Leggett, I.'.. l-!. ICM N.¥. picksos, D.L.
Anetoon, C.A. Golden, U.0. Cottrell, amd W.P.

L Pexe OBK lil, Tatiomal ubnm Osk Ridge,

to:—tly tilized #ED/A2C sun Resedisl Action
Progran, fadislogical Sarvey of the ishland 0il
Eaist-Prog tn. r & Io-

-Conpany (Fermer
!xt. ;lul -pon. Y

- m—uosn. 63 pp. o, -"

2255 cepost m the ruuu of s
n(blogial .servey of the former Waist
opeEty; Tonavends, Bew Tork, whick vas 2
Ll ore tallings denp £rom~ 19%8-46 and §s
| cerpem waod: by Ashland 0i1, Inc. for. [244

- tu.hlo’inl stites of the property is
cossistest vith Curreat. ""?2" pnuctbp

guilelines and u 1
of red ive: idnes froe ﬂ-
property vii satsrsl seans crude as svrfsce.
cun-off. Soil sample analyses fadicate that
the higaest concentrations of rzdien ia the
sofl occer is the somtheamern pact of the
site. Sasples from that ses at 2-¢€ foot
‘Sepths costained as mech as 200-500 pCli/g of
fa. Aversge Ra coscestratios for the
southeastaras third of the sita was 35 pCisg;
the northvesters third averages 713 [Ci/g Re,
Put costusisstions is sescer the serface, amd
exteraal gussa radietion mad redon essaation
sppesc to be higher thanm alsevhere on-site
(up to 190 ugAT.). Ursniss coscestrstions
canged fros sesr backgroxal to as wechk es 1.2
s1%; concantratioss exceeded sosrce ssterial
level (9.0% wt%) in 18 of &6 core holes.
Bater sasples shoved levels sell belov their
Cea's for all redfcisotopes mees:red. Nwd
sasples fros dcrsisage paths betvees the site
and the Piagsra River costaised 1.2-0.3 pCi/g
fa. Righest coscestration of § is sud
sasples vas 32.9% pCi/g, sear s resfidue danp
o8 seavey, Residues oa the site sppesr to
pose o heslth bazard, as bay or lsed use
continses in the preseat muner,
Coastrsctios of b3iléings on the site coell
resslt in Ra coscestratioms of 0.15 §L or
nore inside, and gesss rsdiatios exposure s
nech 88 § tises the 0.5. wersge dose
eqeivalent f508 beckgrosnd. (LKE) .

Bs 226; Rn; O 238; TL 232; Ac 227; K &0

ORANION; RAPIGE; WADON; TAILTNGS; RADIATIOB
EATAROS; CLIPOSURE, EITERSAL; POLLOTION, SOIL;
POLLUZION, 9ASER; POLLUTION, AIR; CORES; SURFICE
COPTASINATION; ENAPNATION; GASES; RADIATION,.
GANNA; INSPECTION; SITE SURVEILLANCE; WASTES,
IFPDUSTIRIAL; WASTES, RADIOACTIVE; PIELL SPODIRS
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Lesenick, 1.7,, Osk 2i8ge Wetionsl Labotatory,
Osk Widge, 7TV.

Darisl Grownd Techsology, (0

OPFL~5508; Baviroswestsl Sciamces Division

87

<D

Anawal rrogtess Bepoct for Period Ending
Scr:ullr 30,1978, - (pp. 65-T8), 197 pp. (1979,
April)- . |

is part ef the Berial Growsd Technology
affort, field studies coaaducted in ?T 1978
inclsde: idestificatios of Si %0 lapets to
Whits Osk Creek, .gvalwntios of the states of
ints 2elliate-level waste is disposal aress as
redu.ds the watersheld, evaluation of
prevestive aad correctiw seasiteds takes u
O3Sl Solid Vaste Bisposal Armas (mu).
llwtm of the mechamises o
cediosuclide-sedisent .-.d.uu 3
conprebensive saspling Rogtas desigeed to
“f8antify apd avaleate all Sc 90 souccas that
sake siguificast contridsaticas to White Osk
Crwel i3 its reach batvess mositorisg
stations 2 and 3 was carxied out in Duceabder
1977. On the basis of liagitedinal profiles
of Sr 90 im the creek, four major soscces of
SE %0 discharge have been kientified: HNuste
ronds 3539 and 3580, the Sesage Treatmest

38.0%,. 7.5%, sad 38.0%, tespectively. S$¢-50
discharges for. Beceabes were 9.051 Ci froe
Saste Ponis 3539 and 35%W, 0.072 Ci fros the
Sawage Trestaest Plast, 0.0%6 Ci from the
Borthrest Mhnl:y. and 0.0972 ci fros SW¥DR
8, In the in level te &isposal
areas an sffort has bees mds to spgrade
existing nonitoring sells sad access roais.
Over 90 vell water sssples were collected,
revesling sverage Co 60 comcestrations of
87.5-0.09 pCi/ml; St 90, Cs 137, sad 68 3 30
BOt sppear to be presest {s sigynificast
coacentrations in the paripherzl
groundvaters. Tvanty-ome additiomal
sonitoring sells have Dass finstalled, and
iavestigation of Co 60 sigratiom in the
snsatersted sone kss bees fnitisted.
Evaluation of the SWDAs showed that V9 solid .
vaste trenches in Deatenits ssel area III
§5WD3 6) comtaised free water. Water saaples
fros 20 trenches and 2 moaftociang vells fa
the sres indicats that the levels of Co 60 Cs
137, and gross alphs are relatively losw.
Conceatratios of Sr 90 exhibits significant
varistions; seasuresests ia 1978 are
genetally bigher than those im 71976,
Bentosite sesls were installed in srer I of
SPDA S sad aceas IX, ITX, sad IV of SHDR 6 to
redsce raisvater infiltmtion. Sesliag of
artes III appeats to be ineffective, possibly
dne to 5 tise in the wvater table. 12
1itersture sarve; ssd lsborstory studies have
bees condected ¢, eralsate varioss grostisg
technigees for tisnch semling. Based on the
literstere survey, sodiwm silicate, cesest,
and clay grout mateciazls heve bees selected
for fucther stedy. Distzibtetios of sr 99, Cs
137, and Co 60 Sn streas sedisents ves
exasined to deteznine the usefelness of these
sedisents for locating sed sonitoring
cadionsclide costasination Lis Fhite Onk
Creek. Greis sizse distribstios of Sr 90 and
Cs 137 shoved siniss in the fise sand-cosrse
sfIt fractions (vhers relstively imesrt guart:
dosinates the seliseat sinemiogy).

Sodelling activities daring the yesr incleded
cosputer ssslysis of the hydsologic behavior
of the Fhite Nek Croek wm d, devel

of serfece water solels, ssd sinslations of
ssbsscface l‘lrolo". siqnificsst progress
wes pede is tavestigations of the ase of
halocachons ¢ grosadeg tet ttacers. A wev
aspect of this vork is the ese of &
hosologots series of composnis to detaraine
the porosity of geologic sedis. (LEN)

Grain Siza Distridetios; Totsl Ion Concentrstion
St 90; Co 60; Cs 137; 8 3

e
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PISPOSAL SYTE; WASTES, LOW-LEVEL. SASTES,
IFTERNEDIATE-LEVEL; TRRNCNES; LEATAGE; SATER
TADLE; SEAL BATERIALS: GROUSL WATER; STREASS:
RADIDEOCLIDE RIGERATION; CRERES; GROWTING:
SESTOSNITE;: SITE SURVEILL) SCE; HOSIYORIPG: WELLS:
SEDIAEETS: EODRLS; NOORLS, SITNERATICAL:
<ORPUTER PROGRANS; HAYDRULOGY; SURFACE WATERS:
PIELD STODIES; TREORRTICAL STEOIES: LABOBATORY
SISDIES; FASTE BARAGRNEYY: SASTES, SOLID;
GESATURATED TOUE: TRACEES; RILOCARBOSBS

[41 1,
Lonepick, T.7., asd K.E. Coulr. Osk Ridge
Batiowal Laboratory, Ouwk Ridee, TV.

tand Berisl of Selid Waste st oal 3idge Fatiomal
Laborstory. (V) <

7I8-7629; Groend Pisposal of Radicsctive Wastes,
J.-B Borgan, Jr., et al (Eds.), Froceedings of a

‘2el Comterencs, Chelk uvct. Canala, Septasber
26-29, 1961, €3S pp. (TTID-762). (l!‘!. Barch)

uthl Groesd No. § at Usk Ridge Fatiomsl

tory is 1 d iv the C ga Shale
v'bie‘h tnlullu Belton valley. Water level
seasurenests taken in aeger holes showed that
the vater table ranges: from 2 to 15 feet
belov ground sscface at virious pluces arowsd
the burial growed asd thet redicactive wastes
sre ip costact with gromsd wvater sech of the
tine, Water susples takes fros peacby wells,
springs. fistermittest streams, and seeps wvere
foend to contain rzdionsclide costasinaats
and celatively high concemrations of
cheaical {cas ssch as Bas, Cl-, PO3-, SO0~
Seeps sppear to form at the downslope end of
bscial treaches vhen sater entsrs throegh

19%. (3)
1A-6801-ES; 60 pp. (1977, ApciD

This report describes the ressit of
esvicroasesatal soeitoriag at LASL deriag 1976.
Reassressnts of extermal penatratiag
cadiation averaged 118 wwen/yr off-site and
teacked & saxises of 800 ares/yT on site.
Auaual pess ataospheric tritiss oxide
coacestratioa was 15 X W({E~-12) wCi/el
regiosally, 23 X 10(X-12 oCi/wl at
petiseter, uad 60 T 10({8-12) «Ci/al on-site.
Other sesservsests fros LASL esvicoas:
staesphecic loag-lived qross-2lpha
cosceatratioa 1.3 x 10(E-315) aCissl,
gross~bats 68 X 10(2-13) sCisal; nnu;:ric
Pu 238 coacentretion 6.5 X 10{E-19) &
Pu 239 11.9 X 10¢E-18) wCi/al: anagal sean
ataospheric § coacestration 5% pg/e(Zed).
Activity is surface and grosnisater msples
vas belos spplicable ERB Comcestratios
Guides. Samplas from potable water wells set
sll standards, excapt for ose well shich vas
costasisated by materal arsesic. Calcelated
vazxises individwnl shole-body dose frow
tritise sater vaper vas 09.76 sres/yr,
costributing 0.25 ssn-res to Los Alamos
Cowety. Argon 81 values were 3.1 sces/yc or
1.¢ san-gren, shile C 11, 5 13, and 0 15
together costribeted 22 srea/yr oc 1.*
sss-Ten. 1os Alasos Crmty recaives -
spr-oxisstely 2750 san=mes fros materal
sos.ces. Ecological stelies of rodests
liviug mear a Cs 137-costanissted effluweat
stress channsl shoved that sxposeres to
harvest sics were as such as 50 times
backgrouad, with am average dose of 26
sred/d. Other species meceived 3-18 times
less ezposure. Other stidies incleded
erosion rate sad soil Cs 137 distribdgcion
stedfies in mortasdad Casyon, and a stedY of U

ia so0il, plants, 84 anisals
Tes® Site E-T.
sccidentsl release of tritiue gas squivalent
to 22,000 Ci. 7The gas dispersed withost
detactable effects oa persosael, plasts, or
aic in the vicieity. (IXxW)

nore persesble backfill ssd fails to drain
throsgh the less perseable tranch bottoss snd
valls. BEowitorfng statioss were installed o
Shite Oak Creek adove and below Berial Grownd
So. 8. Sssplisg st these statioss shoved
that durisl Gromad ¥o. & contrideted
radiocontaainsants in goantities so ssall as
to be wndetectable. Criteria for selsctioa
snd testing done for s nev burisl gzownd ace
discessad., Regeiresests iscluded locatioa inm
auga Shale, relatively flat

phy, prozisity to laboratories, access
or private roads, sdeguatt depth to groumd
vater, sapping of grosnd wmtes table,
sopitoring changes in grosad water table and
hydcaslic cosductivity of the Conasaugs
Shale, Uev trench design vas iatrodeced
stflizing a sloped bottom 6" gravel layer and
susp with tasped shale and asphslt caps.
cam

fotal Tom Comcestratlon

B 3; St 90; Ce 127; Pu 218; Pu 239; A8 281; Ac
81; C 1%; W 13; 0 15; 0 235; 0 238

WASTES, BADIOACYIVE; POLLOTION, WATER;
SEASORENENTS: POLLOTION, AIR; RORTTOBISC; GROOBD
SATER; RADIOACTIVITY; DISPOSAL SITE; DOSE WATE:
ZBIPLORYTS, CREBICAL; EPPLOENTS, AIRBORNE;
WOCLEAR FACILITIES; TRITIUN; llufollll' SURPACE
YATERS; PIOTA; PIZLD STODIRS

Good dlscunklon of site selectios procedsres and
tcench design. (DR/CAB) <D

Los Alamos Scieatific Lsborstory, Los Alasos,

B9 106; Co 60; Ps 239; Pu 2680; Cs 137; St 90; Po .
290; 1 9%
The Los Alasos Wastionsl Eavirossentsl Sesessch
COFTANINATION; RADIOWOCLIDE SIGRATION: tack. (N
WOSITORING; SORYACE WATERS: TRENCHES; SITE

SSLECTION; T09S; SWALES; GROLOGY; NYDROLOGY:
TOPOGRAPAY; DESICN; DISPOSAL SITE: SEEPAGE;
PIELD 3TUDIES

Seport, 37 pp. (1978)

An overall description of the Los Alasos
Wetionsl Environaentul Neseacch Park is
givea. The Labogratory asd Pack site ucizhl
17% g ks on the Psjecito Platens, vhich
betvesn the Josex FRountsins to the west and

. the Rio Grende Velley to the east. 1 series
<118

Los Alasos Sciewntific Laboratory, EInviromssntal
studies Grosp, Los Alamsos, W,

Esviconaentsl Sucveillsace at Los Alssos Dyriag

of relatively marcrov semus separated by desp,
steep-sided canyons trening east-southesst
fzon the Jemez Rountains characterized the
Parajito platess., The geology of the sres
conaists of siltstoses esd sandstones
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overlein dy a variety of wlcanic rocks,
tanging fros tuffs to basalts. Varioas
tormsations range froa 250 to over 1000 m in
thickaess. 7The surface of the Pletese is
dissected by epheaeral stivans {lowiag dom
the caayons. Stremas flov ranges fros 10 to
500 literas/s depending o3 the ssason. The
sastar streas, ilo Grande, has & discharge
renging fxom 1.7 2 a/s ta €97 cu a/.
crouand wvater ia the Mrk occurs ia three
wodes: water ia allavius iz the cmayous;
perched vater iz busalt; md the sain aguifer
is conglomerates. The m0ils ia the ares fall
into cee of thres types: Aridisolsg, Alfisols
and Ratiscls. 1los Alamos clisate is
sesiarid, coatiseatal mowmain with aa asaeal
average precipitation ef ¥5 ca. The
tesperatures rasge from ~2.0 te 19.% degzee C
for the ywar. Diverse ecasystess exist is
the area as & vesslt of the elavation
sqraliest of 1500 s. Six mjec vegatative
conpleaxes in the ares are: subalpine
grasslasnd, sprace-fir, mimd coaifer,
pondercsa pine pinen-juniper, and
jeniper-grassland. About 350 plaat species
have been identified, 17 species of ssall
saasals, asd 187 species cf birds have Dem
identified in the area. 1 nwsber of
isportant srchkeclogical sites are zlso in the
srea. Ruvironsestsl resexmch at the Park
slus at determisiag distridutios and
transport processes ia matural systeams
teceiviag material fros scli wastes, snéd
1igeid and gasecss effleests. to that end,
cadiation ecology stelies sre belng pertforsed
in three of the canyoss and detarsminstioss of
lov levels of radivactive saterials and trace
quantities of stable tvlesents are doae. (WDV)

Steatigraphic Onit Thlickeess; River Plov Rate;
Hesn Precipitation

ALLOVIOR; AQOIPERS, CONPIEED; ASHNPLOSS; BASALYS:
BIOSPRERR; BIRDS; DISPOSAL SITE; DRAIPAGE
PASINS; PEVIROWAESNT; GEOLOGY; GROOSD FATER:
HYDR0LOGY; NETEOROLOGY: PERCNED FATER;
CIOPOCLIDE RIGRATION: SEDIEEETS: sSOfLs;
PLAPTS: GASTE BAPAGCERENY: SASTES, RADIORCTIVE;
RRVIENS

<120
Los Alasos Zcientific Laboratory, Los ilasos,
.

Davelopsent Activities os Shallow Land Disposal
of 50113 Radfiocective Vasta, Jensacy-Decesder
¥975. (2)

LA-6856~PR; @ pp. (1977, Jene)

This report seesarizes shallov land berial
sctivities at LiSL during 1976. A& brief
1isting of publicatfons s®] presentatjons for
the yoar is incleded. A Rogram vas
initiated to develop s technigee for
evsluating the long-term oeguacy of existing
T80 vaste barisl groends. Radloneclide
relesse and trassport sechsisss specific to
the betis sd at Mres %, TA-S8, vere
fdentified;: r v of poteatial astersl
telease processes indicates the likelikood of
probsbilistic events [10 (R €)~T0(E-T) ] sre
lov enosgh to be discoumtel., HRovesent by
soil seistere vosld involw tremsport tises
greater than the half-1ifs of Pu 239; release
by moil erosios to tha Septh of baried vastes
vosld regsice 50,000-150,000 yescs ender
present conditions. fodeliag of plast wpteke
by the carrestly sstaral meciss shovs it
voald reqsire 5000 years to gfaise surfsce Fru

o s

<119%>

levels to abost that of prassat fallost. ia
evalstion of site positcriag practices Mas
beea in progriess siace W73 is disposal aress
A, 9, C, 0, 2,7, G, and T: a sofl moistere
sonitorisg progran at Area G, TA-54 is
collecting data on changes fin water costest
with depthk and tine in fill everlyisg waste
and in toff serrosadiag disposal sheters. 2
secoad progras, for col lectior of
aetaoroleagical data, isx in the coastrection
phase. fethods arw being idestified for che
searstesent of vexy ssall quantities of
radioneclides ia sits amd ia vitro. Core
drillisg of berial sites for geologic dats
asd geophysical surveys of the local
strectusre and stratigraphy have bees cartied
ost. GCeologic mpping of mew burial pits is
belsg cosducted. The Radicective Waste
Secial Techaology Progras, isitizted for prY
1977, vill focus ou idemtifying
sobilizatioassigration processes specific to
acil eavironaents, and o enginmeering setaods
for preventiag nigrastion. A literstsce
searck oa mon-radiocactiwe hazarioes maste
disposal is plassed; critecia will be
daveloped for selectiag berial site locatioas
bazed On potextial radiommeclide sigration
pathwmays. {Awth} (LKD)

EASTES, TRANSURASIC; ®RSTES, LOE-1R2¥2I: 3TPIAL;
RADIOBSCLIDE RIGRATIOS; PLITOSINYE; PLAYTIS;
SPIAKE; BOWITORING: TUTPPS; ETZEOROLICY:
PREDICTIONS; HODELS; EEASGERARSCS; $TTHIOS:
INSTRURESTS; CORES; DRILLIPG; SEOLGY:
GZOPRYSICAL SURVEYS; REVIZES; SCOLIGICHL
STUDITS; PIELD STUDIRS

<12%e>
Sapry, C.9., Rockvell Interuatliosal, Rockwell
Ssaford Operatioss, 2icllasd, WA,

long-Ters Lov-level Waste Banajesezt: g
Istegrated Eaviroaswatal Progras. (2)

Vaste Ssnagesest &sd Per! Cycles °78, 2.C. Post
(Bd.), Proceedings of a Symposiss, Tecsos, AL,
sacch 6-8, 1978, (pp. 827-436), 667 pp, (1970,
satch)

Presented is the loag-tera lov-level waste
progras at Nasford. 7The progras is divided
into tvo phases; technology-developsent and
operatiosal. Phase ! will evalmate and
expsnd the existing kesowledge of lov-level
waste-storage/disposal sites €0 as to provide ’
data for sodels for predictisg chkanges at the
sites; will Ldentify and evalsate alternative
vaste sansgesent acthods; sad vill develop
and Senonstrate tachaology for long-ters
sanagenest that is safe, cost effective, and
asvironsestally soend. An esvirosaental
fepact statesent wiil cesslt fros this phase.
The operationsl phass vill be the desigs,
cosstruction, and operatios of the
appropriste facilities. Alrealdy in the
storage/disposal sites ace 930 kilocuries of
sized fissfios prodscts aad 600 kg Pe, whick
is surzosnded by 10 silllos ce 14 of
contssinated soils asd sedineats in the scsa.
Peture operstions are espected to sdd osly a

sspagenent, data base systes, site
characterization of sres to detersine the
location sad coscestrat ios of rsdionuclides
in the ground, field iastrewsent Sevelopsent,
risk sssesssest, support stedies snd
sssessaents, snd techsology developsent and
denonstrstion. This progres will bhe
fstagrateu with the fanford defense
high-level waste progras, engineered
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tacilities decoatasization asd

Sscosnissiming progras, mmd cucrent(istecisn}

low-level saste mamagemest prograss. (YOV)
Saste Velesas

COSPSTERS; COFTANIFATION; DISPOSAL SITY;

ESVIROWNEITAL IRPACT STATENRITS: CROLOCY: RAZADD

ABALYSIS; MYMROLOGY; PISSIOS PRODICTS;

HOWITORIBG: BADICEUCLIDEZ BISMATION: SOILS; WASTR

SATACEERET; WASTRS, LOB-LEVRL; WASTES,
RAMICACTIVE: BRVIEWS

<12>

nacise, I.¥., and C.0. Krapp, Savesnab River
Lsbocatory, Alkea, SC.

Siselatad Seepage Sasin Plow Stwlies with
soil-Pilled Colwas. (V)

oP-1812; Savaaseh Biver Labem tecy Favironsestal

Teaaspoct and Effects Besenrch, Asssal Repore,
PY-1973, (pp. 22-1 - 22-8%) (W-1812). (1975}

Ducing 1978, the fioid lewl in ome of
seepage besins st Savassalk Biver Plast began

to rise islicatisg tir soll coluan arowad the

basin had becose plegged. A series of sofl
coless experisests vere rm €0 deterninag the
cause and o ettespt to find as assver. Six
colesss with basin spoil pile soil sere met
and conditivnad wvicth calciss selfate

soletion. Thes, ths follering solstions wece
fed throegh one colwn eack: Czlciss sullate

U 6.3): altcric acid (pR 2); sodiee
hydcoride in two coluans P2 10.7); bdasia
vater (pR 10.7): and calciss hydroxide (pa
10.8). After 18 reas, thase colusns having
the sodiuws loa fed throagh bad hydraslic
conductivities 20 to 50 tises lower tham the
calcive selfate control celsms. The
hydceslic ~cadsctivities of the aitric acis

asd calcies hydroxids colmas vete wmly abost

less thas the control colama. While

alone was 8ot & ssfficieant casse to dring
sbost pleggage. I &8 atteppt to repeir the
pleggage in the sodfies hydrexide colenms,

sitric acid snd calcium Apiroside vere tried.

Calcies hyiroxide had mo effect while aitric
acid 4id iscreas the pecmability.
Conclesions fros the lsbomtory stedies are:
sodies fom is the most fsportast costribetor
to pleqgage: vhen the pR is abost 11, sodiss
l1os eahances pleggage: aad sitric acid or
acidified basis vater retwsas soil plugged
vith sodive foss to its ssplegged Tace.
Sasis vater vith a pi of § has no sppacent
effect os wsplegying soil. Mesce, oaly
sassive acidification progusms vill cepsic
plegged sespage basins. @DOV)

PR tydcaslic Conducrivity

ACIDS; CERNICAL PROPERTIES; DISPOSIL SITE;
GROCNESTSTRY; NYDRACLICS: LABORATORT STUOLIS:
RETTRTION POFDS; SEEPAGE PITS; UASTE DISPOSAL;
SASTE BAVASEBUTIT; WASTES, LIQID

<123
Sarise, I.9., &nd R.9. Roet, Jr., Savemaah fiver

Lebotatory, Alikes, $SC.

Samacy of Sydraslic Cesductirity Tests is the
SOP Seperstions Aceas. (1)

with solstions of p8 10.7 plugged, pR

59

0P ~1832; Savaasah River ladecstocy Casi tal
Tras: and EBffects Desessrch, dsazal Bgpoct,
rY-1975, (pp. 23~V -~ 29-3) (BP-10ID).- (19795)

Laboratory sad field stelies vere coadected
te detersiae the bydrauiic coadectivity of
the Barasell asd Z-Sesn Pocaeticss at the
Savaaseh River Plant Separatioas Aress. Pive
hydrolegic waits are of fepoctance ia the
grossd water nodel apd they age: 1) the
Saravell Portsation shich sssally costalas the
water table snd coasists of ceddish-bcon

ds, dayey ds, snd sandy cley: 2) the
tan clay, shich forss o leaky cosfisiag bed
at the base of the Burswll; 3) the R=Bes
Yornatioa which raceives the water throwgh
the tan clay asd cousists of as spper yellow
clayey susd and 3 lewt calcareces clayey
ssad with occasionzl disselstiea Cavities: ¥)
the Green Clay sbich is » lew pecwesbilicy
coafiniag bed; ssd 5) the Congaree Perastice
shich coasists in the sgper zom of a fise
ssad layers lntechbedded with clay lagers.
Pusping tests in the Echeas Porma®ica
jisdicatel that weclical leskage of water vas
an inpectant factor ia sspplying water to the
drawiows cone sbl so oaly sethods cowsidering
Letkage vare wond. TWw wedian vwslwmes fer
hydraslic cosdectivity in the Barmwell
Pormation by all sathods (laboratory asd
field tests}) wers sbost 0.5 s/day (1.8
ftriay). The labocstory tests for the Sclean
isdficated a condwctivity of 0.5 s/day while
the field test shoved s sedism valae of ¢.18
ssiay (9.6 ft/day} eoc sdost 1/1 lovwer than
1aborutory tests, (DY)

Rydcanlic Coadectivity

AQUIPERS, CORPIBED; AQUITPERS, SECOBPINRD;
DRAVDOSN; FIELD STUPIES; GEOLOGY; GROUED WATER;
NYDRODYFARICS; NIDEOLOGCY: LEAKAGE; LABORATORY
STUDIES; WASTE BAPAGESEST; WATIR TADLE: §ELLS

<128>

Backhas, O.D., U.5. Esergy fesearch asad
Oevelopaent Adslinistratlon, Eavirossental
Sciences Sraach, Idaho Palls, ID.

Radicsctive Coataninatioa near the Rsdicactive
faste Rasageesest Complex, 1dsho Watiossl
taginencing Ladogatory Site. (M)

100~ 12079; Ssssacies of the Idsho Netioml
tagiasering Ladorstory $ite Ecological
Inforsation Heeting, O.0. Barkbas (Rd.s. (PP-
28-23), 68 pp., (XD0~12079). (1975, July 10)

Sisce 1952, solid radioasctive waste has baes
stored bescuth the soll serface in the
Sebancface Disposal Ares (SDA) at the
Radionctive Waste Naanresest Cosplex. These
vastes have conaisted of figsion sed
activatica~contasinated vaste fros Idaho
sstionsl Eaginesrisg Laboratory (IRl Site
opecations asd trassursnic contasimatios
wvaste fros the Bocky Plats facility sest
Golden, Colorsdo., is of late 1972,
tcasssganic vaste is 30 longer iaterred
basesth the soil serface bdut is placed fa
cetciavable stors is a8 above~grossd
hcuun the Tramsgrasic Storage Actes (ITSH) -
As initial secvey of the envirossent sear
the SDA began is late 1972. Seil sasples
were taken fros two depths (-8 and ¥-9 ca)
asd wp to 11 deer sice (PEROAYSCOS
BABICOLAT0S) were collected from esch pf 30
saepling locations ssar the pecriseter of the
$DA. Lover concestratioms of transersnics
vere eucosatecred dJowavisd of the 3D2 asd
cesulted frow viad transport of contasineted
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dest particles. 7The sazisss soill
coscentratios northeast of the SOL were 1.59
dpa An 28V/79, 0.%6 dpm Px 23979, asd 0.05 dps
fu 238/9. The sinives coaceatcatioas ia this
area were 0.0S% dpa An 2814, 0.00 8pa Pu
239/, wad 0.0 dpa Pu 21€/9. Backgrowmd
20i! levels in the INEL Site vicigity average
<0.01 dps Am N 1/g, 0.085 dps Pa 239/qg and
0.007 dpe Pu 238/2. The higher
cosceatratioss of traasermmic isotopes in the
soil eccerred im the draisage chansel
sarroending the SBd. 7The sarxisss
coatentratioss om the perimeter were 11) dpa
Aw 283/9, 8V dps Pu 23%/g, and 1.9 dpa Pe
238/79. The miaisus coacestrstioss oa the
periseter vere @.13 dpm Am 287/9, 0.06 2pa Pe
23%/9, axd 0.006 dpa Pw 28 /9. It was
concluded that Pe and As oa the purincter
were deposited efther wher water fros selting
seor flooded the SBA in 1962 ana 1969 oc fros
aspeal locallized SBA cenoff fros rain aad
seitine seow. The maxines activation and
tission isoteope comcentratioss is soil
sasples also occerred ok the periseter of tke
SDA im & drainage chanael. In general, the
deer sice ti had low trations of
isotopes is sost of the sasples 8t or nesr
the ainisen detectios lisits. Hast of the
sctirity vas associated with the hide an?d GI
tracts. Bovever, s fev tissse sapples on the
perineter of the SDA 4id bave much higher
coscestrations than werw pressnt iz sasples
fros other locations and In the soil where
the amimals vere collected. These anisals
spperently had access to higher
coacentrations of isotopes inside the SOA.
2AF)

WASTES, SOLID; WASTE SINRAGE; SITE SOUPVEILLAWCE;
CASTES, TEANSURANIC: BURIAL; PISSIOS PRODGCTS;
ACTIVATIOBS PRODOCTS; SOILS; SAMPLES; AWIRALS:
RODRSTS; WIBOS; RADIONUCLIDE WICRATION:
ABRRICIUR 289; PLUTOSION 239; PLOTOBIOR 238;
BACKGROOBD RADIATIOB: DRAIBAGE: PLOODING;
PRRCIPITATION, NETROROLOGICAL; Crsiom 137;
COBALT 60; CERIUR 188; ABTIRONY 125; aOUTRENIUR
106; STROFTION 90; TISSUES; SASTROYBTESTINAL
TRCTY; SKIF; PIOLOGICAL STUDIES: PYELD STUDI®S

<12%>

Rarkhss, O0.D., Rsdiological and Esvironsental
Sciences Labotatory, Bavironsental Sciences
Srasch, I&sho Psalls, IO.

Activation snd Pission Profects in the
tavironsent Bear the Idaho Bt ional Engineeciag
Ltaboratory Rediocactire Paste Ransgesent Cosplex.
(4]

100-12005; 19 pp.(1976, Apcil)

In order to assess the eavirossestal ispact
of the Ssubsurface Disposal Ares (SDA) at the
Radiocactive Waste Ranagesent Complex, ssell
wansals asd svil sasples vere collected nesr
the $DA in 1972-73 sad assslymd for
sctivation and fission neclides. Levels of
radioactivity in deer uice (PRROAYSCOS
NABICOLATES) wvere generslly below detectable
1isits eicept in sanples collected on the
periseter of the ares, vhere totsl
radloisotope concentratioms of 3026 end 815
pCi/g were obtained fros M des sad GI tracts,
respectively. Detectadle radiossclides in
the soil vere prisarily Cs 137, Co 60, Ce
188, Sb 125, Ro 106, and Sr 90. Soil
concentracions of thase asclides at the
;‘d”“‘ sere as follova: Cs 117 average
.8 9C1/9, saxissn 16,9 pCisg (12 time
backgroend); Co A0 average 8.7 pCi/g, sazfaue

<128>

11.3 pCi/g; Ce 188 average 1.2 pCi/3, mazimsn
1.9 pCi/g: Sb 125 avcrage 0.1 pCi/g, xim
0.3 pCi/q; Bu 106 avearage 9.3 pCi/g, saziumae
0.7 pCi/g;: St 90 average 6.9 pCi/g, saxisam
26.8% pCivsg. At 35C = ftom SDA, svermge Co €0
coacentration was 0.8 pCi/zg; Cs 137 (2.2
pCiszg) axd Sr 9 (1.6 pCi/g) vere 2-3 tises
the backgrosmd. It sas conclsded that the
storage of radiocactive waste at the IBEL
2adicactive Naste Eamagemest Coaplex has bha2
1ittle effect on the coscescraticas of
activation and fission godects ir the
eaviroaswat near the SDA. (Aeth) (lXH)

Cs 137; Co 60; Ce 1A8; SO ¥25; me 106; Sr 90; Cs
1i8; Ce W81; 2r 95; Bb 95; mn S8:; Co 57; Be 103

BI0TA:; SOILS; WASTE STORAGE; RSVIRONARNY;
PISSIOR PRODUCTS; ACTIVATICEN PRODOCTS:
SADIOGWGCLIDES; COBCEFTIATIONS; CESIOA; COBALY;
RUTHEZVITE; STROWTIUN; PIELR STUDIES; BIJLIGICAL
STUDIES; ECOLOGICAL STUDIES

<126>

Sarkhaa, 0.D. (Ed.), Radiological and
Zovircamentsl Sciences Labaratory, Idaho Palls,
ID.

EBcological Stedies os the Idako Watjional
Bsgineering Laboratory Site. 1978 Progress
Report. {J)

IDO-12087; 371 pp. (1978, Deceaber)

The report describes ecological resesrch
conducted at Idaho Watiooal Engineering
Laboratory during 1978. Stodies which relate
to radioactive vaste managesent aspects have
been abstracted separately. The stidies
isclude both the anissls and vegetation on
site. Nost of these have been cosbined with
tke sase stadies presenved in 100-12088,
PROCEEDINGS OF TRE SYSPCSIOR OF THE IDARD
FATIONAL ESCIBEZRAING LABORATORY ECOLOGY
PROGRANS, held at Jackson Lake Lodge, Grand
Teton Bational Park, Septesbec 10-32, 1978,
and say be accessed snder that report nuaber.
{LKR)

See also IDO-12088.

ECOLOGY; LABORATORY STODIES:; FIELD STUIZS;
TREORETICAL STUDIES; AODELS; WAMBALS; WATERPOWL;
IBVERTEBRATES; PLAFTS; EPPLURNTS, AINBORBE:
EPPLIRNTS, LIQUID; WASTES, BRADIOACTIVE; UPTAKE;
CONCENTRATIOBS; DISPERSIOB; BIOSPREZRE; BIOTA;
BITDS; RADIATICJ EPPECTS; FNVIROBEEZJTAL RXPOSORE
PATRVWAY; POOD CRALBS; REVIEES; ECOLIGICAL STUDIES

<127>
Rarter, B.L., E.I. duPont 34 pemcurs and
Cospany, Aiken, SC.

Grosnd Dispossl sractices at the Ssvamnsh River
Piast. (2)

STI/PUD/156; Disposal of Radfioactive Wastes into
the Grownd, Proceedings of a Syspoasiom, Vienmns,
Aastria, Hsy 29-June 2, 1967, (pp. 95~105), 666
pp. (STI/PUB/156). (1967)

A dencription of the general groend sasce
disposal prectices st SEP ace detailad o
this seport. Ths Siscossion is basad on
experience in s0lid vaste land burial siace
1953, The contasinated vaste beried at ths
tise of this report contained approrisately
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<127> CosY.
1.5 wsillioa curies of activation ard fiszion
pcodect radioawclides alosg with 9,000 ceries
of tragcsetanic eleseats. Los-level vastes
which 4o mot isclude traamranic aceivity
excenling 100 sillicuorfies per vaste comtainer
is duried ia 6 Setar deep traaches located ®
to 12 seters sbowe the water tadle.
Iravsecanic vastes ace pleced ia concrete
contaisers ard thes deried. Alpha waste is
segregated fros beta and qammz vaste and the
beta asd gassa vaste is fwrther segregated
into high and low level categories. The
average cost for lamd berial was estimated to
be 35 dollacs per cu m, At the time this
report was writtenm, sigmificart levels of
activity resulting fros sigratioc had not
bees observed along the flood plaias of the
ad jacent ctcidbetaries. The repoct elso
coatains a discessios of the seccess of the
seepage pit program at SRP iacleding cost
estinates, the cbservance of tritiam
breakthrouwgh at the pits closest to the
tributary, and the operational procederes
adopted. (Auth) (JC)

This report is chiefly a gemeral sessary withost
a Jreat amount of hacrd data. (DOB/3C)

Ioa Exchange Capacity; Depth to Gater Table
St 90; Cs 137; v 3

ADSIRPTION; CLAYS: FPISSION PRODOUCTS; GEOLOGY:
SROTED SATER; OOTCROPS; WASTES, BRADIOACTIVE;
GASTE DISPOSAL; SASTES, TRAWSORANIC; SEEPAGE
PITS; TRENCHAES; WASTES, LOW-1EZVEL; PCOBORICS;
BURIAL; COSTS; REVIESS

<128>

Ratuszek, J.%., P.V. Straisa, and C.P. daxter,
sew Yock State Depactaent of flealth,
radiological Sciences Laboratocy, Division of
Laboratories and Reseacch, Albany, FY; New York
State Departeent of Cosserce, Division of
Indastrial Sciences and Tachpologies, Albany,
¥Y; Nev York State Energy Ressactch and
pevelopsent Authority, Wew York, BY.

radiosoclide ODynasics and Heait: Implications
for the Wew York Buclear Service Center's
tadioactive Uaste Berial Site. {))

CONr-760310; STI/PUB/833; IAN~SH-207/59;
Bsnagement of Radigactive Wastes fros the
vociear Puel Cycle, Proceedings of an IAEA
Sysposies, Vieana, Austrias, Rerch 22-26, 197§,
Yol. 2, (pp. 3%2-372), 828 pp. (IAEBA-SR-207/59,
coRP-760310, STI/PUB/8IY). (1976)

The waste burial site at the Uestern Few York
Suclear Service Center bas been in operastion
since 1943, storing solid lov-levei vastes in
trenches cut into fine-grained gilt snd clay
soil (sfilty till). 1In spite of preventative
seasafes, by late 1973 water levels in 3
teenches had risen to within a fev cu Of the
covering saterisl. In 1973~78 5 study of the
probies vas coanducted by NYSERDA and the E®A,
activities of NTO, Sr 90, and Cs 137 vere
seassred in trench vater aod core ssuples
ssing & 1scge-voluase Ce(Li) crystal for
Jases-spectcosetry and chesical snalysis for
alpha~ and beta-esitters. <Tritiue
concentration (508 pore vater peaked in the
cover~soil 1.%-2 o belev the sucrface. St 90
and Cs 137 vere most concentrated issedistely
belov the serface. S$lsnt-hole core sasples
shoved tritiue sigration to be less than 0.1
s, wvhile Sr 90 had sigrated approrisstely 20
ce. It was concluded that 1) radiosuclide

sigration is the soil vas cewlatively aisor,
2} grousdvater soveseat is sot significase,
3 cisisg treack viter lavels wers prodadly
dws to rainwvater Izfiltcacion, and ¥)
radioactivity meer the mrface wvas aot
secessacrily des to trench water, Dst say bave
been the result of spilis dering ducial
activities, tresc) digying, or efflessts fros
a zearby fuel cwprocessing plaat. 8y Jamsary
1975, treach vater =as 1 & above the
wndisterded s0il lewel, assd radiocectivicy is
local strwaess wvas sp. Neaevil, trestasest,
sad celease of water fra the treachkes was
begua. The estimatsd sazisea isdivideal body
dose for the ctwlsased wateC iz 3 x VO (2-4)
actes; total bedy-population dese is abost 0.3
persoa-tes. Desths expected froe this
dischacrge, based oa BEIN Cosaitise risk
estisates acre less than 10(E-8). Releasn of
satrested treoch water weld aet have :
statistically siguificast health effect.

(Lxm

sigratios Rate; Totsl Ioa Coasestcatios
Cs 137; Sr 90; 2 3

TRITIUR: TRESCHES; TILL; WASTE BASACEARSY;
WASTES, LOW-LEVEL; WASTES, SOLID; 90SE BATE;
RADYOACTIVITY; CESIUS; DISIOSAL SITE: C2IUSD
GATER; PLOODIBG; OVERFLOWS: POLLOTION, SATER;
POLLOTION, SOIL; BADYTOSUCLIDE BISRATION: SAPRETY:
SOILS; CLAYS; STREARS; STROBTINN: SPASURESESTS;
SANPLES; CERERICAL ABALYSIS; PISLD STUOIZS

<129>

BcGiff, T.J., L. Praley, Jc., asd 9.9, Eackhawm,
Colorado State Uaivecrsity, Port Colliss, CO;
fadiological asad Envirocomemal Sciences
Laboratory, Idahko Falls, 10,

Iodise 129 Distribstion in Vegetation om the
fdaho Eational EPangiseering Laboctatory Site. (3)

I09-12088; Idaho Batiosal Magiaeering Labocatory
2cology Prograss, O0.D. Earkham zad B.J. Acther
{2ds.), Pruceedings of a Sysposiua, Jacksos Lake
Lodge, ¥Y, Septesber 10-12, 1978, (pp. 18-3%) 72
pp- (IDD-12088) ; IDO-12087; Bcological Stedies
on the Idaho Fatiosal Eangiseeriang Laberstory
Site 1978 T“rogress Raport, 0.D. Warkhsm (%4.),
{pr. ¥W8~118) 371 pp. (IDO-12087). (1978,
deacesber; 1979, Aprily

A stedy is is progress to detersias the
concentratios of I 129 smd the ratio of T 129
to I 127 in vegqetatioa st the INEL site asd
to assess the potestial trassfer through the
food chsin to mas. Duriag Asgest 1978,
sasples of big sagedresh (ARTRAISIE
TRIDEFTATA) and sized grasses were collacted
at 16 locations 1-80 Ke fr2>e the T4ahd
Chesical Procossing Plam (ICPP) aloag
transects rensing sorthesst snd souths st of
the plast {predominaat visd direction); three
bsckgroend lecarions wers slso sempled. it
esch locatios replicate sasples of sagebcesh
ssd up to & sasples of grasses were
collected. O0bnly the cerrent year's ¢rowth of
sagebrush vas collected, and Jcasses vere
clipped at grossd level; all sasples vere aig
dcrisd. Veetros activatios technigqeues vece
otilized to estisate asounts of I 129 and T
127 in the vegetatioa. Prior to activation,
the fodine was separated fros the bsik sasple
in order to reduce by-prodect activity. This
wvas accosplished by dry oxidative cosbestion
of the sseple and collection of the volatile
foine on activated charcoal. The f0dine vss
sesled 1o a guarts actiwmtion asposle and
activsted along vith s I 129 and I 127

3
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<179> COBT.
cosparitor staxdard zolwtion to prodece
tadiocactive 1 130 asd 1 Y. Pollowving
activatios, the iodine sas fwther peritied

IATA~-ST-207/68; ExpaGensnt of Yadjiocactive Bastes
from the Beclear Peel Cycle, Proceelings of ax
IAEZA Sysposisa, Vieasa, destria, Sarch 22-26,
1876, VYol. 2. (pp- JN1-295), B23 pp. (1976)

by solwest extraction sspacations sod
precipitated to facilitata 2etections. A
detecuisation of the asmeunt of I 127 apd 1
329 in the isolated iodine was sccospplished
by cosparisg the reselts cf qaama
spectroagraphic amalysis of the ixolated
fodine sith that of the standard. The
ceselts of this stedy sil) eakaace the
reliadility of estisates ¢f I 729 content it
diots ea the IBEL Sits, add informgtice oa

the long-ters eavireaseatal bekavior of T 129

and isprove the reliatilicy of I 129 dose
estisates for mas. {Asth) (LLM)

T 329: ¢ 27

IN0TIS® 12%; PLABYS: PMD CRAISS; EBVIROSAESTAL
2EPOSURZ PATEUAY; GRASSES; EFFLOZRTS, AIRBORIS:
ISITOPR BATIOS: RNDIOSOCLIOE SJIGPATIOS: PYEL)
STE3ZS: LABORATORY SIUDIES; OPTAKE; BIOLOCICAL
STI3 TS

<130>

wcleandsn, 2.%., Sz7samak River Plant, Riken, SC.

S2il %aziecTing for Plutocias at vhe Savazzsd
Biver Plaxr. (B

Tealth Physics I8: IT-158. (V19S, Aprily

Seven onplsat and offplant s30ils were

colleceed and analyzed for P 238 483 P93 229.

vour of the 30il ssaples were at the plant
petiseter vhijle three wsere ot a digtance of
6% kilossters Cfros the plant. The anslyzed
sanples vere compasite sasples of 10 cores
collected at each location. Rach core
seasored 30 cs By 7.6 c» diameter, sa2 wmas
cat into fosT sSegpeats regrestnting 0-5 cs,

15-22.% co, and 22.5 ta 10 cs epths.
®eggits of the imitial sewen sasples shosed
that approxisately 30% of the Pa was
costained ia the top 15 ca. An adlitional SO
oasite sasples were collected to tie 15 c»

Barial of olid las-level cadicactive wastes
at three sites ic the eastera U.S5. has mot
prodeced satisfactory coutaiasent. At these
sites - Suzey Plats, LV, Pest Valley, 37, and
Oai ®idge National Ladozatoty, TV -~ low
perseadility substcate a3d high raisfall
(100+ cm/yr) bas reseited is tresck flooding
asd radioancl ide sfigractioa off-sfee.
2igratioa has been Dy (W sucface rwnoff, (2)
iste:flow or lateral smigratios tikrozgh the
easiterated zoue, or [3) sedsecface sigration
threegt {ai{ntsz, fractacres, or sasd lenses.
The sorptive capacity of the sebstrate has
bewn bDypassed decasse of these trpes of
nfigration, as opposed ta ietecgrasular flow.
Iz sach case, disvasce fros the trezch to the
searest sarface dischacee poict via the
isterflos pathway is 15 s or less and
distance via sebserface sigratios is 30 to
150 ». fydrogeologic casditions at the sites
have been ultered by harial opecatioms.
Couclysions agre that (V) fugdamental chasges
in disposal setholds are mewded, (2) that the
wajority of the existicg prodless are
correctable, (3) that nev criteria siLw needed
for waste segdregation, treatsent, aand
packaging, and for site selectioa,
evaleatisn, and operation. and (41 that the
cost of waste 2isgosal my iacraase i these
criteria are isplesented. (LYW}

BTAIAL; WASTES, SCLID; 3IASTES, LOW-LYVIL;
PEECIPITATION, RETZ0SJLOGTCAL; PEZRXEABILITY;
2280I0%0CLIPE SIGRATION; GROUSD FATER; SOPPATE
WATERS; JOIWXS; PRACTORES; SORPTIOS; TRENCHES;
SETRODS; WASTEZ TREATRZNT; PACKAIISS: CIST
SZYTYIT ASALYSIS; FIZLD STOUJLES

<1312>

#illard, J.B., O.v. markhas, aand P.9. Fifckec,
“olorado State University, Pepartsent of
tadiology and Radiacion Biology, Porc Collins,
CO; T.5. EZsecgy Research and Developsent

lepth. The resslts shoved & tackgrousd velee
for this sectfon of the country of
approxisately 2 wCi/sq ka. Sasples taken
vithis 2 X9 of the plast Maa bigher levels
shoving sose plast coatritution. The
cechaliqgees and asalytical procedures to
analyze the soil data are discassted fn
detafl. (LS}

Msinistration, Earviccnaantal Scieaces Branch,
Idz%n Palls, [9.

i 2adioecological Stady 0f the Test Resctor ArCes
Lesching Ponds. ({3)

DO~ 12079; Sussaries of the Idaho Satioaal
®agirneesring Laboratory Site Ecologicsl
Iaforsatios Meacing, 2.D. Barkhas {¥4.), {(pp-
Asalytical techaiques wsed by the author are 10-12), 68 pp., (IDO-12079). (1975, July 10y
discessed in detail slong with the Frograe.
(o815} Radfarion levels at the Test Reactor Ares
(TPA} leachiag ponds at the vater surface are
abost 10-15 $3/hr and up to 200 e¥/Ar for
sashielded sedisents and algae along the
PLUTOBIUN: SOILS; MACKGROUDD PADIATION; basks. 3Jackgrowsd radiation is aboat 0.02
TOPOGRAPAY: ROBITORING: SARPLIDG; LOGGING, BR/hr for this area. Approsimately 81,000 Ci
RADINACTIVITY; DSRPOSITION; TCH EXCHANCE; SUCLERR of Deta-genss activity have beea dischacged
PACILITIRS; SCPARATION PROCESS®S; [SOPLETNS: to the TRA ponds simce 1932; the 1973 average
COERICAL ASBALYSIS: EPPLNEETZ; PIELD sSTORfES: radionuclide concentrations in water
LASORATIRY STODLES discharged to the poads consist of an
agsoccoent of fission and activatios
prodects, Dissolved oxyges ramges froe 8.)
to 8.9 ppe, conductivity fros 6% to 170 sicro
oaks/ce, and pAl (108 6 to 9. The ob jectives
of the stedy in projress aze: 1) to idencify
13> depsities and species of birds stilizisg the
Reyer, .L., 0.5, Esvicomsenwsl Protection TRE pood ares s3d their seas residence times;
Agescy, 0ffice of Padiation Froqrass, 2) to find a ressosable estisste of the
Washingros, OC. sarises body burdes possible for vaterfowl,
and to egtimate the d0se to %an as & sasole
of conseeing suscle tissse frow mock dirds;

Pe 229; Pu 218

Recent Tapacrience with the Land derial 3¢ 3oird
Lov-level Nadinactive dastes. (2)
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€1312> CI8T.
N to identify sl seasurs ralioseclide
coacentrations ia the variouws posd
coapartaseats, asd by saspliag through tise,
deteruine if any seasonal vaciations are
operating;: and &) to wodel I V3% mptake in
swallows feeding oa the TERX poads amd to
ascertain if amy grosth rste effects exist as
4 result of zuch sptake. (RAT)

p: Teaperature; Thersal Coaductivicy

LEACEING: PONDS;: BIRDS; BODY GURDEY; WATERFOSL;
BADIATION DOSE; : TISSUES; HOSCLES:
ISGESTION: SARPLIPG; IODINE 137; OPTAKS; SROTTA;
SPOITENTS; ALGAZ; BACKGROUFD RADIATI_B: PISSION
PRODUCTS; ACTIVATION PRODUCTYS: TRITION: CERIOR
188; CESIOR 137; COBALT 60; YIRCOPIUS-FIOBIUAE
95; SODIOAR 28; BADIATION, GAMIA; BEYA PAPTICLES:
SECTRONS: CHROAIWR S1; WASTRS, LIQUID: SATER;
SAMPLES: PLABTS: IBSECTS; ZOOPLABKTON:
SEDIRENTS. SAZARD ABALYSIS; PCOSYSTEES,
TEREESTRIAL; ECOLOGY; BCOSYSTERS, AQUAYIC; FIRLD
STUDIES; ECOLOGICAL STUDIES

<I133>

nillard, J.B., P.¥. Whicker, and 0.D. Rarkhas,
Colorado State Usiversity, Departsest of
tsdiology and Radiatios Biology, Fort Colljiams,
CO0; Radiological and Environsental Sciesces
Laboratory, Idako Palls, ID.

2edionsclide Conceatrations iz & Bars Svallos
population Besting near Radimctive Leaching
Ponds (Barns Svallows Sestiag Bear Radiocactive
T¢acaing Ponds is Soxtheasterm Idako). (2)

I100-12088; Idahoc Wational Paginesring Ladoratory
Ecology Prograes, O.D. Harkhas and 9.J. Arther
(pds.), Proceedings of a Symposics, Jackson lake
Lodge, BT, September 10-12, 1978, (pp. Je-33%) 72
pp- (I00~12088) ; 1D0-12087; fcological Steudies
on the Y3aho Bationsl Engiseering Laboratory
Site 1978 Progress Report, 0.D. Bacrkhas (Bd.},
(pp- 3-18) 371 pp. (IDO-1208TN. (1978, Decesber:;
1979, april)

Concentratioss of radionuclides is bara
swvallow (RIROEDO RUSTICA} popmlatioms liviag
in the vicisity of che Test Reactor Ares
(tR1) leaching pond at INEL have been
seasared, Preqsency of occurrence of
tadfosuclides vas reported for thcee
developsental stages veighing 0-10 g, over 10
Jo and adslts. Over 20 redionaclides wers
found in adalts, bst Se 7% was the only owe
foasd in all three Jevelopestal stages. Cr
51 exbibited the highest concemtrstion of aay
sucliida, wicth 520 pCi/g whole body. Fa 28
hsd relatively hish coscemtrations, in spite
of a 15 br physicsl halt-life. Cs 137 asd K
80 vere the o8ly nuclides detectadle in
off-asite coastrol svallovs. Intersal dose
retes increased by s factor of & (roe
issatures ¢ adslts, Pa 29 vas the saip dome
castribetor (72% of total); Ce 137 and I 1M1
vere sext. UFisety percest of the total
isterssl dose is adelts ves fros beta

tediat los. Coscestration factnrs (CYs) were
calculated for the three Sevelepmental stages
with tespest tc filtered pond water. CPs
were grester thes ose for sll seclides except
Cr 51, La 80, and §a 180, The ssjor
isternsl dose comtribstors (Cs, Sa, I) shoved
sigaificast iacresses (Pe0.05) an the
svallovs developed. Asother experisent fcand
that hatching sed developmest of yoesg
infleenced the dose rate fa the nest. 1 2.5
fold iscrase vas ohserved, fros 88 sRad/day
in eggs to 220 sRad/day is yosng. The
esternal nest doee cate of 220 sdad/day for

Se

the young was abost 20 times thke iaternzal
doce rate. Sisce backgrosnd radiation is
sostheast Idabo is 150 si/yr, ismatuce
swalloss st the TR} receive this amcunt in
lesz thas onw day. Isssture ssallows
received a mean dose of 5.8 rads duriag the
nestiag peried. Growth rate amalysis of T3
and coutrol swllows shoved that the mean
grosth rate coastants did mot Delomg to the
same popelation {P=0.M5). The Cirst cletch
of TRA birds kald a sigquificasntly (P less thar
0.05) lover mean growth tate of 0.436/day as
cospared to the coatrols witk 0.460/4ay.

Both cletches at TRA weie also found to
differ significaatly (P less tham 0.05), with
the secomd clutck showing a latger grosth
rate. AlL growth rate Waleas were within the
cange of values reported for this species is
the literatare. (LKA)

Total lon Conceatratios

Se 75; Cr S%; Ta 28; Cs 137; K %0; La 180; Ba
™wo; I 13%

8IRDS; POBDS; HOLDISG PONDS; CONCESTRATIOB
PACTORS; DOSE RATE; RADIATIOS DOSE;
SADIOSUCLIDES; ESVIROFARSTAL EXPOSURE PATHBAY;
ZXPOSONE, INTERBAL; PIELD STUDIES; UPTAKE:
EXPOSORE BRATE; BIOLOCICAL STUDIES
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sillard, J.8., P.6. Shicker, and 0.D. Rarkhzs,
Colorado State Omiversity, Port Collins, CO;
Radiclogical and Eovirossental Scieaces
Laboratory, Idahko Falls, I0.

pistridbetion aad ivian Rxpcrt of Sssma Esittiang
Radjiossclides at the Test Meactor Area Leaching
Ponds (Gamna Rajitting Radiocamcliles of the Test
Reactort Area Leackisg Pond®. (2)

ID0—-12088; Iiaho Watiomal Bgineering Laboratory
Ecology Prograss, 0.D. Hacrkhes and 9.3, Arthsc
{tds.}, Proceedings of » Symposies, Jackson Lake
Lodge, Y, Septesber 10-12, 1978, (pp. 63-68) 72
pp. (IDO-12088); IDO 12087; Bcological Studies
oo the Tdako Batisnal Eagimseciag Ladoratory
Site 1978 Progress Report, 0.D. Narkhas (24.),
tpp. 28-96) 371 pp. (IDO-12087). (1978, Decesber;
1979, Mpcily

A study of three leaching posds adjecent to
the Test Reactor Area (TR1) at INEIL was
conducted to deternine the sessonal
distributios and ecologicsl behavisr of gasss
esitting radionsclides and to sstisate
ssousts of rsdicective materials exported by
the priscipsl avies speci 18g the posds.
Bosthly physicochesical seasucenwsts shoved
bigh dissolved oxygen asd lov cosductivity
typical in the vister mcaths, and 2o evideace
of thermal stratificatioces or oxygen depletios
st depth. Pall and vister biomass estisates
vers obtsised for the ssjor posd
cosparteents, iscladisg peciphbytos (the
1scgest), sestoa, soeplasktos, srtiropods,
eseryent sacrophytes, sedges (SCIRPUS spp.)
sad sasiaguatic littoral vegetstion (CIRSIUN
spp- asd VERONICA ANAGALLIS). As iovestory
of tadiossclides in the varioes cospacrtasnts
indicsted that 99% of the sctivity vas
associsted vith filtered vater asd sedimests.
The feseinder vas concestrated ssisly in
seston aad pcﬂ.g:no-. This isveatory
sccousted for 258 Ci (298) of the 73t Ci
estisated to resaln st the tise of sasepling:
the rensinder likely lies st grester depths
is the sedisents., inoalysis of Bird spacies
ishabditing the posd sres foesd that Cs
isotopes vere the sost cossos calioseclidas
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ia watecfosl muscle tissee and the principal
potestia’ dose contribetors to san via

Prtien [ Y ge ralfoneclide

concestrations for killdeer (CEA2ADRIUS
TOCITERES), mosczing doves (IENALIDURA
AACROUNA]), end Rlackbixds shewed tlhat
Rilldewr Bad the highest relative
concestrations, and doves had the lovest of
any bird saspled. Other tirds investigated
kncleded spotted sasdpipers (CTITIS
NACULARIA) and barn svalloes (AIRUNDO
P9ST1ICA), the latter poteatial radioneclide
exporters during their fall sigretioss.
estisated avies redfcactivity export zate for
1975 vas V1380 sCi/yr for mtecfowl (P02 of
this associated vith external tissses), asd
total avia export was 1390 wCi/yr. 1f this
cate sere applied over the 25 yr lifetise of
the ponds, 33-3% aCi wvouwld have been exported
by 1978 (total ectivity discharged to the
poads in 1975 alose wvas 1200 Ci). 1Im
addition, sany of the mwclides have shoct
half-lives, which eosld lisit their remge of
export. (iKW

BI%DS; ENVIROBARPTAL EXPOSURE PATUWAY: PONDS;
ROLDIPG POWDS; RADIOACTIVITY: RADIATION DOSE;
DOSE BATE; DISPOSAL SITE; RICROORGAVISES:
PLANTS; CRASSES; YIBLD STUDIES: POOD CHAINS;
DISTRIBUTION; SEDIRENTS; SCRFRCE FATERS: UPTAKE;
ECOLOGY; WATERPOUL; SIOLOGICAL STUDIES; CESIUR
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Soffett, D., and 8. Tellier, Rio Algow Ltd.,
2lliot lake, Ontario, Cansda; Elliot Lake
Laboratory, Rlliott Lake, Ontario, Canada.

Badiologicel Investigations cf an Abandonel
Orxapies Tailings Axwe. (2)

Joarnal of Eaviroamental Quality
7(3) 2310-318. (1978)

Presented are the ceselts of an investigation
of an sbandosed Plliot lake Tailings atea.
The Elliot Lake wraniws district has been
sined since 1956 and this activity has
reselted ia the dispossl of slsost A0 sillion
satric toas of waste in 10 diatinct tailings
area. These tallings piles were coasidered
to bave beem part of the degradatios of the
Serpent River water gquality. The Zlljott
Lake erea is in » valley of loose glacial
till overlying bedrock which coasists of
grayvacke, acrgillite, and siltstone. Solig
sasples case frow tvo disctinct zones on the
teilings piles: sands, 3% paseing through
75 aa; and slives, vith over 65% passing
theough 75 gs. Opon analysis significanely
sote Ra 226, Pb 210, and ¥o 210 were found in
the slimes than in the sands. This is in
contcast to ovranios and thoriom which showe4d
00 preferesce. All thres 1s0topes have lover
valaes £in the 17 year o01d tailings thasn at
depositios which can not te sccoanted for by
decay alone. Sasce, lesching {s indiceted.
Yor 1iqeid sasplas groend water wes
sositored. 7The vater table in the ares rises
vith the spring floods to & position just
below the groend surface snd then gradwally
4rops 4uring the segmer months to s depth of
2t 3 n, Some of the sasples shoved Bigh
acid, setal, solable salts, and cadioisotopes
in the vater. The relatively sinor loadings
of Ra 2286 and *h 210 ate not, st present, a
pebdlic heglth hezard since an adjecent lake
i® sot a drisking vater sowrce. Pros
sonitorisg dose on all dommatic vater
supplies there appears to be sdeqguate
dilution of both the polluted sucface flovs

<i13%>

and any groundwater contamimation. Sore
study is crequired outside the tailings sres
for Qetersinatian of possidle coatamismatios.
(vony

Vaste Yoluse: Scain Size Distridetion: Depth to
tater Table

22 22%; Dk 210; Po 210; Th: I

ACIDS; BEDROCK; CONELALISATION; JRISTING SATER;
®1ZLD STUDIES: GROUSD IATER: ISITOPES: LEACRING:
WIITOITRG; RAIIOVICLINE A ICIATEON; TALLIPGS;
TILL; WASTE RAFAGENEST: WASTE OISPOSAL: SATEZR
TABLE
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forrisos, J.A., Atosic EZnergy of Canada Limited,
Chalk Piver Znvirossental Awtbocity, Chalk
River, Ontario, Camada.

Casadian Pxperience sad Policy in the fanagesent
of Badioactive Wastes. (2}

Boders Geolagy 6:19-27.(197%3

The current statas of radicactive waste
sanagesett is Canada is ostiined by
Cescribing vaste eanmagesenc practice and
axperfence at CRFL (Chalk River Watiocasl
Laboratory) where the sajority of tie
radicactive vastes are stofed. The Profect
is located 125 siles west of Ottawa fr the
Perch lake watershed. The watershed is in o
rock-liped bazin 2 ks vwide and 7 ks long.
Water leaves the area by Perch CreeX at a
flov rate of aboat 1 sillion gallous perc day.
The vaste sanagesent acrms ar» all iz the
basis on sandy deposits adjacenst to mein
drainage path. These deposits ace 10-25 »
thick and the water table is 2-10 8 Mciow the
surface. The sandy 30fl hes 2 lov ion
exchange capacity of 1-3 8¢q/100 g.
Stcontium 90 is cotsiderad to bs the most
inportant radionuclide; it has beyn seasured
saving thocaegh the groond at 3% 5f the ground
vater flov rate. it CEXL 5.5 ajillion
gallons/day of slightly contaninated vaste
are dosped into the civer vith s 85 minute
delay. Apother ~“°,000 gallons ate pueped to
seepage pits, eci still another 29,000
gallons of liguid vaste with a digh dissolved
salt concentration are copcentrated 10 fold
and stored is undergroend staialess steel
tanks is the Perch Lake Basia. Righ hazard
1iquid vaste is stored in stazinless steel
tanks inzide stainless steel lined concrete
bunkers in the ssee basia. Sedius hazard
vastes sure sizxed with cesent in steel druas
and thes baried in the Perch Lake Bugin in an
underground concrete sonolith. The rate
sovesment in the ground Ms been wessared as
125 to 150 years fn the Perch Lske srea. i
leacking rate of fission products vas
seasored at 10 (£-8). FRonitoring of the Sr
90 letel is the river abovs that osly 3 to 7%
coses from the Laboratory activities. 0Up to
this point Canads has not had a cadioactive
vaste probles bat vith the sdvent of soclear
power plants the probless vill come into
existence, Options bDeimg considered are
storing frradisted fuel and reprocessing
frradiated fuel. Disposition of ligeid
vastes, plutonion, snd spent fon eschange
resin vill also have to be considered in
devaloping proqrass for the aext five to ten
yeers. (¥DY)

Stecatigraphic Tnit Thicxness; Depth to Fater
Table; lon Exchange Capacity
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AT 81: ST °9; B 23; T 131; Cs 137

ACCIDENTS; AI®; DISPOSAL SITE; D®RIBAGY PASIYVS;
ALIATTIOS: PISSIOB PROVUCTS ; PULLS: SROUND
WATER: IO% ENCEABGE QAPACITY; LAND USE;
LEACITSG; LEAEAGE: SATZ2IALS P2°COVERY; SARINTY
PE2IISSIBLE COTCESTRAYION. SUCLEA® PACTILITIES;
2ACIINICLIDE IIGPATYON; PEPROCESSING; P2SISS:
BIVEBS: SAPETY; PETASDATION FRCTOR; SERPAGE
PITS; TRTECHES; BASTE DISPISAL: BASTE
SASAGENEFT; WASTE STORAGE; WISTES, CASROUS;
WASTES, ESTERNEDIATE-LEVEL; BASTES, LIQUID;
GASTES, LOG-LEVEL; SASTZS, PADIJACTIVE: WASTES,
SCLID: LAKES; WINITIRING: PIELD STUDI®S
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qyers, D.A., Battelle-Pacific sortiwese
Laborataories, Pichland, BA.

2avironmsental movitoring Report on tie Statas of
Groand Water Beneath the Hanfocod Site,
January~-Decesber 1977, (1)

EBL-2628; %u pp. (1978, Aprily

Sroend water at the Hanford Site was
a0nitored as part of a cosprebensive progras
t> evaluate existing and gotential pathwmys
2f exposerw to contasination fros site
aparations. Liqeid radvastes, both lov- ani
intecsediate-level, percolate laterally ani
vertically throwjh 150 to 300 feet of
anconsolidated glacioflavial and laceustrine
sands, silts and gravel oweclying the
graundvater table. Ukile msoving in the
grosad vater the radionuclides concentration
is rediced by radioactive decay, iorn
axchange, diffusion arnd hytryzaaic
1isperzion. The ground vater has beer
profoundly changed duriny the past 10 years
by the 31isposal of nore than 130 hillion
gallons of low-level waste and about A
dillior gallons o0f intearsediate-lavel waste,
Seven hundred wells vere used for somitoring.
Yeasuresents of the jross beta (Ru 106)
indfcate the plose confiqeration iz static
but the size has shrank slightly. The
configuratiop of the ® 3 flume has changel
little in the last year. However, one well
indicates the pleme may have reached the
Colusbia River. Other wells shov that after
a2 peak concentration fin 199 the R 3
concentrations have declinred to the 197%
level which is an apparent equilibrius point.
Analyses of T 129 conficm that I 129 follovs
the flov paths of the other mafor
contasinants and its levels of coscentration
are redaced by diffusion and dispersion with
the ground water systes. Tests for vertical
distribotion show that most of the
contsmination is fn the upper portion of the
squifer, and & routine saspling progras
provides the highaest estisate of contssinant
concenttations. Concantrations of R 3 in
driaking wvater are lov cospared to the
guidelines. The ground vater entering the
Zolawbis River is 4iloted by s factor of
about 1000; the river flow is 88,500 cfs and
the unconfined aguifer flcw rate is 100 cfs.
Apparently there is no 2if{ference betveean the
apstresns and dowastreas concentfrations except
for <o 60, (NDV)

Appendix A conteins the paxisus, minisus, and
average concentrations for gross beta, tritius,
and nitrate, Appeniir B lists totsl alpha, S,
Cs, "o, 7, Ru, <t snd Pl concantration in the
snconfined aquifer.

stcatigraphizc Tnit Thickness; Waste Yolope;

®iver ?low Eate; Epiraslic Velockty: Depth t>
Sater Table

I 106; B 1; Sr 9; Cs 137; Co €0; I 129 Tc 9%;
T 238; Sh 125; I 121; Pw 239: %a 22; ®n S8 ¥}
S%; 3k 63; Ia 65; Se 79; Zr 9); Sb 9); Ir 95: Mg
103 ;: Ag V0m; Ra 226; Z2a 28

AQGDIPERS, UBCOBPINED; COSTMAINANTS;
COSTABIFATIOS ; DIPFTUSIO¥; LILUTIOY: CROUBD
GATER; FIELD STODIES; HYDBOLIGY; ROBITORING:
2ADTORTCLIDE HMIGBATION; WASTE DISPOSAL; WASTES,
LOI-LEVIL; SASIZS, ISTERAPLIATE-LEVEL; GASTES,
LIQUID; SATER TABLE; WELLS
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yers, D.h., J.J. Tix, P.J. Blamer, J.%.
Raysoed, V.IL. 2%cGhaz, aad E L. %iley,
Sattelle-Paci fic Bocthwest Laboratories,
®fchland, WA,

nvizronmental Yonitoring Beporct on the Statas of
6cound Vater Beneatk the Hanford
Site-~Jansacy-Decesber 1975 (1

BBUL-2038; 27 pp. (1976)

This report discusses data =ollectel between
Jangary ard Décesbwr 1575 at the Banford
Beservation, Jashiogton, as part of tie
Ground ¥ater Mocitoring Program. Eesules to
date indizate ritrate concentrations greater
than the Public Realtk Secvice axd ®9a
tcoasendeld standard of 35 s3/V zontinue to
occur in the vicinity of the 200 Areas, near
130~7 anl ¥ Areas, anl in the east-central
part of the Beservation, as vell as along the
Coluabia P1ver near tle 120 Areds, and in the
23C Area. Concentrations of A 2 in the 190
Areas ard 77 in tie 300 Area continse above
tackgrosel. Oetecradble jriszs batsy levels
occutred anly in the 130-% acen, as a Ccesglt
of effluect from the 120v-¥ crib, and near
the 100-B Area. Strontiam 92, 2o 63, T 129,
Cs 137, and %6 106 analyses shov their
presence outside the 200 Areas, but ooly in
very lov comncentrations - ussally less than
10% of ¥PDA Concentration Suides. The
pattern and level of jroend water

contasfnat fon has chanqged orly slightly since
the last report. Sose acesas of contasination
have exparded, notably tae nitrate plose
rorth of Sable Nountain and the plyme south
of the 200-P Area, the latter having s gross
Lata concentration above 1.0 pCi/sl at the
southesst corner of the Area, {LKm

Tables of data are pravided as apperdices and
maps are in pocket.

Total Ion Conceatration
A 3; Sr 90; Co £0; 1 129; Cs 137; R4 136; 0

GPODED VATER; WASTES, WADIOACTIVE: TRIPINSG;
WITPOGEY CORPOUNDS: AQUIFPERS; PLUYES;
COSTANRIBATION; RADIOACTIVITY; ROSITORING; PIELD
STODIES
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nhl, J.P., .5, Geologicel Survey, Denver, <9.

8idliography of Repocts by 5.5, 3eological

Survey Personnel on the Wevada Test Site and
felated Subjects, July 1, 1976, to June 30,
1977, with Aothor and Suybject Indexes, (1)

v vkl
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USGS-478~288; 26 pp. (197T)

T™is bibliography imcludes all reports issued
betwveen Jely 1, 1976 and Jeme 30, 1977 DBy
petsonzel of the U.S. Gaclogical Sarvey oa
the Yevada Test Site azd related ssbjects and
ateas. A special featere of this
bibliography is a partial list of UsG5-¥78
series reports (VSSS-478-210 thromgh
05GS-878-253) shoving those reports in the
series that have bees isswd since the last
bibliography. Crass references show the
alternative desigaatioca of these reports is
the varioes administrative series. The
cenainder of the bibliography is set sp on
lines sisilar to thosa of previously issued

- bibliographies: OUSGCS pdalnistrative Secries
(Anchitka, Are= 12, Loag Shot, BTS, Offsite
Studies, 95GS Adminfistrative ZTaport
(vnsssbered) ) ; USGS Pormal Peblications (U5GS
telletins, USCS Seologic (uadrangle Haps,
USCS Geopbysical Invextigatioss Baps, 0SGS
Open-Pile Raports, €565 Professional Papers):
Jocrnals asd Other Osdtgide Publications:
Asthor Index; and Index. (Awth) (LXMW}

A8 isdex map shovs the srea cf the Fevada Test
Site as it is divided into 7 1/2-min
guadrangles: a seceoad sap of the site shows how
it is 3ivided iato musbered aress. The
locatiocas of sites B, C, D, I ard 7 cn Amchitka
Island Supplesenta]l Test Site are also shoen.

BISPOSAL SITE; BIBLIOGRAPRIZS: WAPS; GEOLOGY;
RYDBOLOGY; GQEZOPRYSICAL SURSEYS; GEDCRENISINY;
RADIOCHEZRISTRY; REVIZUS

<180>
Ophel, I.%.

faste Disposal Operstions at the Chalk fiver
Project of Atowmic Paergy of Canada Lisited. (D)

Ground Disposal of Padiocactive Bastes, 9.J).
Kaufsan (2d.), Proceedings of a Conference,
Berkeley, CA, Awgust 25-27, 1959, Universicy of
Califoraia, Berkeley, CA, (pp. %0-86), 168

pp- (1961, Jelp

Az overview of vaste disposal operations at
Chalk PRiver is presented. Solid wvaste is
handled in the usual ssmner. Por liguid
vastes there are saversl different pits used.
Lavaidry and decostssinated vaste are placed
ia a ssall opem pit and only & fev thossanid
dalloas have been introdeced. About 300,000
qallons/sonth of eildly acldic vastes have
been pusped into the chemical waste gic for
the past three years. After 20 months of
operstion the vater level vas stable at A ft.
Rowever, construction of a second pit
disropted the soil and the water level has
Rot been as hiqh since. Surface seepaje fros
the pit vas detected {o a swasp 200 ft avay
after # gonths of operstions. The pain
neclides vere Ru 106 and ™ 106. Reactor pit
2 receives vaste from the fuel storajge bays
at a vate of 3 x 10(2+8) qullons/sonth.

After 7 sonths of ese redionoclides vere

4e. zt.J in & svasp. The seepage contained S
35 and Ry 106. A sampling systes incleding
dry sonitoring boreholes, saspling boreholes,
and soil sesples, aids monitoring the
soraeent of grownd wvetec. (WOV)

Vaste VYolune
Ry 106; ®h 106; Sg¢ 90: S 35

CONTAINAENT; DISPOSAL SITE; PITS; RADIOWOCLIDE

<Y
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AIGRATION; RUTRESION; RARODIVS: WASTE DISPOSAL;
SASTE WAPAGEREST; WASTE vOluyZ; BASTES, LIQUID;
BASTES, LOS-LEVEL; BSOREROLES; SRIPLING;
2OFITORING; SEEPAGE: BEVIESS
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Oszeszky, P.J.P., and K. Schlosser,
Osterreichische Terbusdgesellschaty, Yieany,
Restria; Osterreickische Studiengesellschafe fer
Atomeszergie, Sienna, Ausrria.

Tutsre Rasagesent of Radioartive Bastes {n
Mustria. ()

COSP~-700905; IABA-SB-137/52; STL/PUR/264;
Developsents ia the Rasxgessnt of Low- and
Interwadiate-Level Radicective Gaste,
Proceedings of a Symposies, Lizr-ex-Proverce,
Yrance, Septeaber 7-1%, 197, (pp. 213-228)
(COBY-700905, IAEA-SH~137/52, STI/PUB/168) ., (1970)

At present the only rad ioactive vaste
prodecers ia Aestria consixt of a naclear
ressarch center, & fev s3:ll research
Ceactors, some laboratories, and sose uzes io
industry anl medicine. EZrection of a 600
E¥{e} maclear power reactor is contesplated
in the near futeure and plansing for feture
tadicactive vaste sanagesent is descrided.
It appears that current thinkiesg does not
iaclude shallov land berial as as option.
Onderground storage of low- and
interneadjate-level vastes in cares 2ad mines
is the only type of stormge aeationed. (CAD)

9iscusses fsture sanagesent of Austriazn nuclear
wastes. S0 use of shallov land burial is
discussed in any detail. (DR/CAN)

WASTES, LOV-LEVEL; WASTES, INTERIEDIATE-LEVEL;
32ACTORS, PRESSUNIZED BATER: WL5TRS, LIQOID;
SASTES, SOLID; WASTEZ TREATARNY; BREACTORS,
BOILING VATEZR; WASTE STORAGE; WASTES, GASEOOS;
THEORETICAL STIDIES
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Phillips, S.J., Battelle-Pacific Sorthwest
laboratories, Richland, ¥i.

Characterization of 300 Area Burial Grovad. (2)

PNL~-2%00 Part S; Pacific Worthwest Laboratory
Annsal Report for 1977 to the DOE Assistant
Seccetary for Zanvironseat, Part $: Control,
Technology, Overviev, Health. Safety aand Palicy
Analysis, (pp. 1.23~1.26). (1978, February)

Sobstantial qusotities of high-level,
transuranic, and other mclesr saterials have
beer disposed of im so0lid vaste barial
facilities on the Banford Reservation. The
objective of this progres is to develop the
technologies reqgeicred to comduct .
cosprehensive geologic, qeophysicel,
biologic, and comsputer sodel snalysis of cisk
essociated wvith che alteraatives of eithes
designatiag sites for persasent storsge or
tenoving vastes and contaminated seiisents
fcos the ceservation. Geophysical
instconentation capsble of effective
collection and resl-tise processing of date
fros burial sites has bees designed;
fabcication of cospobents is proceeding. The
folloving systess have been used:
gtognd-penetrating radsr, acoustic
holography, acoustic reflaection and
refraction, sagnetics, fetro-sagnetic
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detect ion, and thersal iafrared inmertia.
Protot ype develormeat of an optiasus
jrosasd-renetrating cadcr, magnetic, amd
ferrasagretic detection system :as prodeced 2
whiqre geophysical system capbdle of
conducting serveys in high acoestic
attenwation, high 2ielectric, partially
indarated and dessicated sedisents.
Coaztasinated sxdiment sanples froam bderial
sites have Deen collected, am! aaterials
adsorbed on minerzl grains have baen analyzed
by optical microscopy, r-ray fluorescesce,
neatran aatoradfography, amd electros
sicroprote techpiqees. rlsild sigration is
the prisary tramsport sode of radioactive
saterfal ia <qballow land terial sites.
Jeterninations of both fleid and vapor phase
flux as w»=11 as mass and enaergy balance ace
required to define worst case hazard
scenarfios. Pach atmospheric ard in sits
transport contrelling factor is sonitoted Ry
a systes that will be used to collect asbient
data and data from controlled field
cooditions sisclating iscreased
orecipitation. Laboratory amslyses of
nonisothersal liqeid and wmpor flax of
anisotropic heterogemous flow systess are
alss beirng cornducted under comtrolled
conlitions. <Two roaisotherssl encrgy balance
cospater sodels have beex developed to
evalasate and predict factcrs controllisgy
long-ters stability of varioes vaste forss;.
Ir vivo dosimetry of burrcwing roderts has
been conducted to 2gsess the in sita dose of
gassa neutron esitters. Beta-gamsa
spectroscopy asalysis has 2elireated
tadiosuclide eptake in plant tissees. &
typical specisen fros the 300 Area Barial
stognd cootained 58,800 dps/g Ce 148, 10,000
4ps/q Ra 106, 7300 dpm/q Cs 137, 32,800 dpe/g
Zr 95, 7600 2pw/g Rn S8, and 10,0600 dpa/g Za
6S. In foture work it is planned to: 1)
servey all designated burial sites and
specifically define the location and
cosposition of vaste asd contslnsent
stracteres; 2) core 4rill all burfal sites to
detervine the extent of vaste migration; 3)
define asdditionsl vaste-sediment geochesical
reactions; 8} sonitor ope annual cycle or
field energy ané sass balance peraneters; 5)
establish quantitative nonisothe-sal fleid
and vapor phase flax in arisotropic
heterogencas sedisents; 6) sodel liquid and
vapor phase flov systess and develop
long-ters predictive scenacrios; 7) assess
biologic tramsport and define biologic waste
containsent alternatives: and 8) develop
decontasisation and decossissioning
alternatives and tecossendmntions. (Anth) (LKW

Total Iom Concentration
Ce 188; Tn 65; An 58; Cs 137; Ru 106; Ir 9%

SASTE STORAGE; BANGAFESE S58; CESINE 137;
TIRCOBIUB 95; ZINC 65; CHBEICAL ABALYSIS; GROOUND
SATER; SEDINRNTS; SOILS; CRERIDN 188; RUTRENIOHN
106; DISPOSAL SITE; VASTES, SOLID; WASTES,
TRARSORAVIC: BASTES, AICH-LEVEL: WAS
RADICAZTIVE; SURIAL, SRALLOS; SASTE WAPAGRARWTY:
WASTE DISPOSAL; ¥aSTE RTTEIEVAL; CZOPEYSICAL
SURVEYS; GCROCNENISTRY; RADIOCHERISTRY;
RIDIONICLIDE EIGRATION; NONITOKING; RODSLS,
NATRENATICAL; 3 ALS, BURROWING; RADIATIOR
DOSE; OPTARR; PLAUTS: RADIONUCLIDRS;
DECOSTANIFNATION; DBCONRISSIONING; REVIEWS;
TREORETICAL STUDISS: PINLD STUDIRS; PIOLOGICAL
STUDIES; PCOLOGICAL STUDIRS; LASORATORY STUDIES
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- prillips, $.J5., A.EZ. Reizsemuer, ¥.3. 2izkacd,
and G.3. Sanlness, Battelle-Pacific Sorthwest
laboratories, 2ichlazd, ®A.

Initial Site Characterizatios ani ®walaation o?
2adionuclide Contasinated Solid Faste Secjal
Grownds. (3)

IEEL-2188; 59 pp. (1977, Pelxsary)

A litemture revies vas coadected for the 330
Area and Eye Burial Growmds os the Hanford
fesecvation in accordasce with plans for
their decomsissioning. Acosstic, radar,
theraal, infrared, ssgunetic, and setal
detection sarveys were carried ost aad their
applicability to site characterization
stedied. DBrilling techuiques sad equipsant
were tested for soil and tadicactive waste
analysis, aad to detersine patterans of
contasinant sigratios. BNonitoring of
sedipent-fluid intersctioas and radicaeclide
flux in the sasatscated zone is also being
condected. Ideat fication of biota oa the
burial grosnds has bees sade and monmitoring
is planaed to deterzine dose rate and
biciogical pathvays of radiosaclides.
Prelimisary sedinent flaid potential amd
field content meassresents skos mo
significant transport of coatasinants toward
the saturated zone. A compster sodel has
been developed to illustrate fleid tramsport
characteristics of the beurial groan?
sedinments. Data frow biological studies
indicates the potential exists for the spread
of contasinants by burrowing asisals oar by
the root systeas of plams, although no suchk
effects vere actually observed.
Recosmesdations include: developsent of a
ground-penetrating radar systes accurate to a
depth of at least 7 seters, development of &
cosputer acquisition and praocessing systes
for geophysical data, perfection of cosputer
sodels for predictisg redionuclide transport,
ese of detailed drillisg and radiocheaical
analysis procedures to evaluate near-sarface
radionsclides and their sedisent relations,
and mote extensive evalmtion of radicactive
20se rates and pathways to san. (LKE)

Density; Bydraslic Condactivity

ATOTA; DECONRISSIONING; DISPOSAL SITE; DOSE
RATE; DRILLING; ESVIRCSEENTAL EXPOSURE PATENAY;
ZQUIPHENT; GEOCHERISTRY; GEOPRYSICAL SORVRYS:
RYDROLOGY; BETHODS; J0CELS; NOWITORING:
RADIOCEENISTRT; RADIOSGCLIDE BIGRATING; SITE
EVALOATION; STORAGE, GEOLOGIC; PITS: TRZMCHES;
CUSATURATED ZOBE; WASTE AAPAGEARST; AWINALS,
SCRROVING; INTRUSION; YEGETATION: R307S; PIELD
STODIES; TREORRTICAL STUDIES; HODELS;
RECOBEEFDATIONS

C188>
frice, W.H., and K.2. Pecht, Atlantic Richtield
Renford Cospany, Richlssd, WA,

Geology of the 281-3 Tenk Pacge. (2}
ME-LD~127; 13 pp. (1976, Apcily

This doc:msent is & ssenary of the geologic
featuzes of the Nanford Reservation 287-A
Tank Pars accospenyisg geologic saps and
cross~sections. The purpose of this
fovestigation is to provide informstion for
the evaluation of ispects of task leaks.
Data for the saps and section ace based on
500 sampl from 23 dry and S wvater vells
which have been sampled at one-to five-foot
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intervals. Samples have btmen -.assified by
grafn site, Caz0l contemt, ax® viseal
inspection. The 287~k Tank Fars seciions
inclyde spproximately 233 feet of
anconsolidated Pleistocene glacio-flavial
deposits and 107 feet of %he widdle (gravel
and sand) enit of the Plioceae Yimgoid
Potastioa. Typlical grain size distritation
and calcius cathonate comtent for the %iddle
®ingold are 7% pebbies and cobbles, 22% very
coacse sand, 20% coarse sad, 13I¥ sediasx
sand, 10% fine sand, 8% very fine sand, 9%
clay and silt and 1.8% CaCdl. The spper and
Lower umits of the %ingol e are missiag
benesth 281-%, mnd taop of the Tolambia %iver
Bagsalt Growp lies about B0 feet below the
botton of the prepered cross-sections. The
water table at 281-% is witkin the %ingol4
Porsation, 231 feet below the bdase of the
tanks. (LEN)

tight gwologic crois-sections are iacleled in
the Ceport as separate plates.

Calciys Cardonate Coatent; Grain Size
Distribstism; Stratigrapbic Omit Thickrness:
Septh to Vster Tsble

TAPKS; GEOLOGKC PORBATYIOFS; GEZOLOGIC BAPPISG:
GPOLISIC STRATA; SOILS; SEDISNENTS; DISPISAL
SITE; GROUSD WATER; GATER TABLE; BASALTS; 20CKS;
SITE EYRLCATION; PIELD STUDIES

<15>
Reichert, $.0., Savannah River Laboratory,
tzplosives Departaeunt, Kiken, SC.

Seology and fydrology for Disposal ot
Radicactive Wastes into the Groond st the
Savannah PRiver Plaat. {2}

tp-3I81: 28 pp. (1958, Deceaber)

Data obtained fros sonitocring vells show that
sespage bagins are effect ively percolating
and decontasinating large voluses of
lov-1evel radioactive liguids at the Savannah
®iver Plast. sStratigraphic panel dizgrass
and bydrologic saps give & good pictare of
the factors that atre fmportant in evalsating
the perforsance of seepsge dasins snd burial
pits. 1 general sethod is ostlined for
determining the proper placesent of a2 seepege
basia or barial groand ares and for
evalsating and sonitoring its perforsance.
18541

feport presents only general ized superficial
dsts on the geology and hyiroclogy at Savasnah
Biver ?lant with respect to radioactive vagte
4isposal. Poar hydrologic maps and foaer
stcatigraphic panel diagress sce preseated.
(OR/JT)

1]

GBOLOGY; SAPDS: CLAYS; GRAVELS; GRANITES:
SCRISTS: SLATES; AYDROLOGY; WASTE DISPOSAL;
FASTES, LOF-LEVEL; WASTES, LIQUID; #ASTES,
SOLID; OECOWTANIUWATION; SEEPACE PTTS; BORIAL;
SITE SELECTION; SITE EVALUATION; MARLS;
GLAGCONTTE; FIELD STODLES

<196>
teynolds Rlectrical and Pogloeecing Co., lac.,
Les Vagas, NV; ONE Bevada Operations Nffice, Las

<1xa>

Yegas, IV.

An isressaent of the Seraia Test Site for
Lov-,Level Uaste Yasagesest. (J)

$Y3-193; a8 pp. (7978, fedbruary)

i SOUEBATY 13 presented of description
informatiosn, facilities, and operatic;
practices at the Sevada Test Size (¥TS). Tke
BTS acd its buffer zoams total 18,292 squace
kilopeters of coatrolled area. The law
poplation density in the sorcoazding aces,
regged topojraphky provilding physical
barriers, and arid climate ate all faztors
shich cogtribute to the effective opetatiac
of WTS radiosctive work manageseat sites.
Geological and hydrological conlitions at BYS
assure that radionaclides will not aigrate
beyond ¥TS houndaries uatil radidactive decay
ceduces radioa ivity tc haraless levels.

3TS irf aot oaly a feasitle location for
surface and near-surface storage of low-level
tadioactive wastes, but also a poveatial sice
for andergroand storage of Bigher level
vastes. The same comdi tions for staring
tadioactive debris fros past salerjcoucn?
nuclear detonations apply ty stactage of
radioactive vastes in this avea that is
committed to controlled access far an
indefinice tise int> the fatare. Low-level
azd TRU radjoactive wastys are ndw being
received from other 202 orgaiaizations for
barial or storage at ¥TS. A consiler.dle
volume of residaal waste froz past
atmospheric nuclear Zetogation tests an2
ngclear tociet 2agife tests resains cn the
sucface at numerous inactive TS radioactive
vaste sanajesent sites. This waste should te
comsolidatel for Surial at the Tlax crater
and the LArea S radicactive waste sazajesen?
sites, respectiveiy. Waste will coatirae to
be generateld by testing and rexearch
operations at WIS. (Auth) (RAP)

SITE SELECTIOW; WASTES, LON-LBVEL; FASTES,
TRABSURAYIC; BIRIAL: STORAGE, GEOILIZIC; WASTE
TANAGENEZET; SITE wVALTATION; HETEORILIGY;

At DROLOGY; GEOLOGY; TRANSSPORTATION; ROWITORING
PIZLD STUDIES
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Richard, ¥.K., and Z.L. Klepper,
Battelle-Pacific Northvest Laborataries,
fichlang, oA,

Barial Strategies. (2)

8BWL-2023; rcological Asperts of Dacossissioniang
anl Decontaminationm, (pp. 50-53). A7 pp.
(BNVL-2033), (1976, Junae)

Decossissioning and decontamination
ptocedures vill produce lLarge volumes of
lov=levnl vaste, such a8 rabhle fcroms builling
saterisls. DJisposal of these high-volume,
lowelevel vastes can sost effectively be Jone
by shallow burisl. Properly engineersd
bucial potentially has the following
4dvantages. 1} ovecrbacdes provides effective
skielding fros jonizing radiation, 1} wastes
ace covered gsufficiently well to prevent
resaspansion by wind, and ) vastes will sot
be availahle to leaching by precipitation
vastes into groundvaters. Tachniqoes
currently in use involve digging s large
trench, placing wastes fn the bottos of the
trench and covecing the vastes »ith backfill
materfal vhich consists of a sizture of
cobbles agd topsoil. Thase tachnigues persit
shielding end protaction frow resaspsnsion by
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wisd and soil water tramsportation by »
weget ation cover. HRowever, ho barriers to
root cr burrosing sassal penetration zre
provited. A sodified burial technigque that
provides a barrier to biological invasion of
vastes favolves stockpiling the cobbdles
separate fros the topsoil. cravels are laild
into the waste treach in a deep layer in
order to discowrage biological penetration.
ssfficient soil is laid ower the cobbles to
hold water provided by ammsal precipitatioa.
This topsoil is planted to a stabdle
vegetation cover which will transpire the
stored soil water each year and prevest
wetting 23d leaching of the barial wastes.
Other baried barriers to grevent biological
iavasios of beried wastes inclulde beried
asphalt or coacreste layers and layers of soil
treated with materizls toxic to roots.
Serface berriers can also be constrected.
(Auth) (5T}

ferisl site cegineering for wastes to be
gcodeced by the decosmissioning and
decostasination of facilities is discessed.
{bR/BT)

OTE2BURDEN; PLABTS; LEACEING; PRECIPITATION,
BETEOROLOGICAL; CROUSD FATER; ZOILS;

BACKPILLISG; TREECSES; BORIAEK; -BIOTA; BASTES,
1~9-LEVEL; FIELD STODTZS; BICLOGICAL STUDIEZS

<183>
Pogers, ¥.C., G.r. Sandguist, and J. Byrre, IPT
Cerporation, University of Uesh, Salt lake City,
aT.

Leaching of fadioactive Raterials at the Salt
Lake City dranise ®ill Tailiegs Site. (3

Iransactions of the Aserican Weclear Society
21:98, (1975)

The extent of contasination to the ground sas
detersined at the old ¥itro aill site.
Between the years 1951 and 1968 the =mill
pcocessed 1.7 million tons of aranfos ore ard
the tazilings vere distributed over 96 acres.
The 28 jor hazard is the presence of Ra 226
and itz daoghtecrs. Since the pile i3 near
industrisl and residertial aceas, a
recossendation has been sade to sove the
pile. Also, the dirt benesth the pile must
te soved as 2 resolt of leaching. Core
sasples vere taken to the Jdepth of 9 feet in
soil that is & poderately vet sand for the
ficst 3 femt, a very wet gand-clay sixture
for the next twvo feet, and a drier sand-clay
belov S feet. Conre sasples vere taken in
1973 and 1975, and both shovaed significant
activity to the depth of £ ft., The activity
vas higher in the 1975 cores, and
particulacly in tha 2 to & and 5 to 6 ft
intervals, The increased activity is
probahly a reflection of additionsl surface
and nenr-sorface vater in the region. 35o0il
sasples from the 1975 cores contsined
significantly sore soisture than the
corresponding ~ores fros W73 Yros the
carves Rn 222 also had th~ sase distribotion
as Ra 226. (¥D7)

Pe 226

RADON; COWTARISATION; DECOFTA{INATION; DISPOSAL
SITE; LEACRING; CORES; SOILS; SAWDS; _LAYS;
TAILINGS; PIRLD STODIES; WASTES, RADIOACTIVE;
FASTES, GASEOOS; SARPLES; WO ISTOKE;
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<189>
Boot, 2.¥., snd I.¥W. Zarine, Savanmsah River
Laboratory, Aikea, SC.

A Coaceptual Geokydrological Bodel of the
Separations Area. (3)

DP-1855; Puvironmseatsl Traasport and Effects
Sesesrch Anasal Report, 1976, T.V. Cravwford .
(Comp.), (pp. 63-68), 256 pp. (DP-1aS5). (1977,
By)

Sebsurface drilling aromd the P-Area and
H-Area of the Savacmah River Plant coafiras
the existence of two aremlly exteasive clay
layers and ssveral disccatimeons clay and
sand-clay layers. These clay deposits are
interbedded betvesn the beds of clayey and
silty sasd that sake up sost of the
sebsurface deposits. The subsurface
lithology 5~ divided into five geohydrologic
snits. These are, vertically dowasard, (1)
the Barawell Pormation, consisting of sands,
clayey sands aad sandy clays; (2) a tan clay;
(3) the AcBbean Poraation consisting of an
apper yellow clayey sand and 2 lover
calcareous sand; (8) a grees clay; aad (5)
the Congaree Pormation consisting of fine
sand layers interdedded wvith clay. Two
geohyldrological cross sections are provided.
(Ruth) (IT)

The sreas under investigation are located to the
east and west of the solid vaste storage area.
Correlation of wells drilled in these ar=as
would, therefore, include the ares underneath
the s50lid waste storage aren. (DR/IT}

dydraslic Cordectivity

GEOLOGY; HYDROLOGY; CLAYS; SR¥DS; CALCION
CARBOBATE; HYDRAOLIC COBDIUCTIVITY; SILTS:
GROLOGIC PORNATIONS: GRAIV SIZE DISTRIBOTION:
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150>
Rostson, B.C,, Battelle-Pacific Sorthvest
Laboratories, Richland, WM.

A feview of Stadies on Soil-Uaste %elationships
on the Hanford Reservacion fros 1948 co 1967,
2)

BRUL-18606; S9 pp. (1973, Narch)

Large voluses of vaste liquids vere disposed
of in the sediments on the Hanford
fteservation during the sore than twenty yaars
of operation. The lov-level vastes, 5 X 10
{E~S)uc of beta-emitters/l, verae discharged
to natural, lov depressions such as svamps
and alloved to percolatae fato the
groundwater. Intersediste-level vastes, 5 Y
10 (E-5) to 100 uC/l, vera placaed in
undecrgroand strectores (crids) to percolats
through the sadiment. The high-level
{greater than 100 uC/l) vera stored in
snderground tanks. The sedisents in the
Hanford area are thick glacioflavistile, tbin
"Palouse Soll™ and the Rinjold Porsation.

The clay in these sedisemts contsined
sontsorilionite, chblorite, and sica. 7The
clay fros the Ringold also had & fraction of
xaolinite. Three zofes of 4ispossl vere
delineated; the vsdose 10me adbove 20 feet
depth (dnssturated): the vadose zone belov 20
feet (lower vadose z0ne); and the saturated
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zose. The lower vadose zone was the most
desiradle for waste disposml becasse of
ainisal chaace of organiss comtact. *The
second most desicable zZone was the saterated
zoue. BRadicouclifes noreally fosad in the
vaste were 5S¢ 90, Cs 137, Pu, Co 60, Rw 106,
tcansition setals, tare emtds, 2nd ¥ 3. Por
sost of the stedy the saxisus permissidle
concantration (B8CP) of Sr 90 was cossidered
to be the limiting factor. Sknce the lower
vadoss tome is vhare sost of the loag-lived
radionsclides are stored, & larye resesrch
effort st Eanford has been devotad to
steadying radionseciide rteteatios. The three
catagories of tesearch are: 1) attain
sazisur retantion of ctadiocactive vastes: 2)
predict breskthrough of ralioactive vastes
isto the groumdsater; zsd 3) evaluate
possidle resoval sechanisss of previously
sorbed rsdioneclides. Usder saximus
tetestion ion exchange (particwlearly vich
clays), preciptation {(rare esrths® and
transjitior setals’ hydroxides) sad
replacessat are considered 1lso,
experisestal sethods for mrption seassresent
are discussed. Predictios of breakthrowgh is
considered enpirically ss vell as
theore’.ically. fossible meoval sechanisss
are leackisg, diffesion, and particulate
trangport. Por the catersted tane the
increare is wster tsble elevation and
attendsms ~henges in the flow systes,
istrodsction ef rsdioactive contssimtion
iato the growsdsater, end {atrodsctios of
noaradicsctive contesinants are cossidered.
Sose considerstion is given to the wpper
vadose z0me. {mn

A 3; Sr 90; Cs 137; Co 60; Ps; Bu 106; Rare
tacths

ABSORPTIOS; ALLOVIUW; ALPHA PARTICLES; AWIBALS:
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<151>

Rootson, R.C., and D.A. Cataldo,
Battelle-Pacific Worthwest Lsborstories,
Richland, ®A.

Tusbleveed and Cheatgrass Mptake of Technetius
99 fros Pive Hanford Project Soils. (I

RINL-2183; 16 pp. (1977, Junsary)

vptake of ¢ 99 by tusdbleweed asnd cheatgrass
was sassured for five Nanford Site soils, at
fnitial concentrations of 1.0 pg/qg of Tc 99
88ded to the sS0il as pertechnstate and traced
vith TC 958 at one, tvo, aad three sonth
istervals. Uptake after three sonths ves
23-828 of edded Tc fos tushleveed snd 10-59%
for cheatgrass, The soils varied frams »
10e8y sand to lons snd hsd cation eschange
copacities fros 5 to 23.7 »eq/100 ¢. 1In

61

<150>

order of decreasing cptake of Tc by
taableveed the soils wers the Bitzville,
Yardan, Sapert, Bsrbank, asd Lickskillet.
Concentratioas of Tc i tunbleveed shoots
vere from 0.06 to 0.33 mg/9 and fros 8.05 to
0.36 ng/9 for cheatgrass shoots. Shoot
concentration decreased with increasisg tise
of hacrvest. This may resslit fros the rapid
deplation of soil Tc coaceatratioa following
plast wptake. Concemtratios ratios wete
calculated based on estimated asverage soil
concentration durisg esack harvest period.
Values rsaged fros 76 ta 390 for tembleweed
snd S8 to 821 for cheatgrass. Cosceatratioa
retios versus harvest tise were constant for
sll soils sxcept the Lickskillet, wkece they
decreasad froa the first sud secoad to the
third sontd for both tesbleseed and
cheatgrazs. Possible explasatioss are
discuszed. In & saparate sxpecrisent, ¥c 958
activity valees vere iscressed by s factor of
50 in Burbask ani Rapert so0ils and the
sptake, shoot comcestratioas, aad
concentration ratios cospared sith those for
the low Tc 958 concentrations. The resslts
shoved good agressest, ssd indicated that 2¢
9Ss was sseful as o tracer and thet seither
Tc toxicity sor radiation effects were
factors in the ialtial experisent.

(Asth) (LKE)

Clay Content; lap Exchauge Capacity; pHE; Total
Orgasic Cactbon Content

Tc 99; Tc 95

YEGETATION, RAOSIOBOCLIOE RIGRATION; UPTAKE;
3I0LOGICAL TRASSPORY: TECEFETIUN 59 TECANETIUN
95s; TUACEAS; SOILS; LOAEB; COSCEZETRATIONS; 10%
EXYCEARCE CAPACITY: FASTE NABAGESEST; LABORATORY
STODIRS
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Ssaders, 5., Opion Carbide Corporation, T-12
Plent, Oek Ridge, 7.

Assesspent of Solid Lov~-Level Ratiocactive Faste
fsnagesent. (1)

1/00-238; 11 pp. {1977, April 29)

So01id los-level raste sanagesent at Jsk Ridge
Y-12 plast is discussed. The plant lies
sithin the 37,000 acce ERDL tesarvatfon which
is in the Yslley and Ridge Sebregion of ths
Rppslachain Righlands Physfogqraphbic Province.
The geologic strata consist of highly
deforsed, snsetasorphosad, sedisentsry rocks
which give rise to sofls (sltisol} that are
relatively infertile. Streans in the
cesecrvation feed ths Clinch River wvhich in
turn delivers water to the
Tennessee-Ohio-Nississippl River systes.
Precipitation to feed the rivers falls on the
averas+ %50 to 60 inches snnesfly. The
genaral vegetation of the area is clasaified
in the osk-hickory sssocistion. Ouk 0idge
¥-12 ;.ent occupies 600 acres of lsad is Bear
Ccen % Yalley 3 siles from tde city of Osk
Rifge. Thrtee Durial groewnds sre ssed for
dfiposal of radvastes st the plant. Burisl
Groind 1~4 {s usel to dispose of low-level
cadi~acrive saterial of lov ecososic valse
<3ch as voou, papar plastics, filters, setal
drusn. Abost 1000 tous of this vaste are
generated anasslly vhich uses abost 0.4
scre/yc, 80 the ares is sufficiest for the
next 60 yexrs. Barial Groand 2-68 is filled
with accosnteble, tecoversble, pure depleted
oranioges. This type of vaste is genessted at
the rate of sbout 800 tons/yeer and the
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burial groumd wmill be ssfficient for the anext
30 years. Burial Growsd 2-C takes materials
contasfsstad sith esriched wraniws or sataral
thories and the saterials are the sane types
in %arfal Gossd t-A. €ith 500 toms gensrated
anasglly the current area ssage is 0.1
acte/zyear, vhich will be mffic ‘eat for abost
S0 years. All tire estimstes are sade oa the
asssuptios of coantiasecus wmage. Another
burial grosnd is wsed for clasgifie’
saterials vhich are geuerated at a rate of
250 toss/pear asd reqguire 0.03 acre/yesr {or
dispossl. FPros sounjitoring prograss sraniss
in the dcisking vater is Jess than 2 X
10(2~7), which is well Delowv 3 X 10(E-95)
wCi/ce u. Hence, no deleterioss effect on
the esviroonent has beex moted. (WODY)

This is & revision; previoas copy already ia
data base.
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<15
Stearns, Coarad and Schaidt Engisecers, Long
Brach, CA.

Stedy of Eaginsering snd Vater Haasgement
Practicas that vill Rinisize the Infiltratios of
Precipitation into Treanches Containing
Radioactive Waste. (2)

0Rp-LY-78-5; 85 pp. (1977, Seftesber 17

A study vas done to evalsste and cospare
existing practices in use at sanitary
laadfills, hazazdons vaste disposal
facilities, 8~ experiseatal berisl sites,
snd to sprly these practices to cossercial
lov-level radicactive vaste sites. Sarface
infiltration can be controlled vith a
seltilayer cover: 1) a compacted soil cover
over the vastes, svsaded; 2) sn ispervioss
cap of clay, concrete, asphalt, plastic, or
sisilar naterial; 3) s protecting layer of
soil; snd 8} a layer of gravel. Covers of
this type vould protect the wmastes fros
serface iafilecation and sre thenselves
protected froa sxposure to environsental
extreses and root damags fros plasts.
Infiltration of precipitation through the
sucface soil betvees trenches and
horfizontally isto the tremches cas be
sinisized through the sse of berss and
desissge ditches to divert serface runoff;
coustruction of ispersesble curtains or other
barriers could be wsed to indibit horizontal
sater flov, Three types of recossendstions
sre given: resedisl steps that could be
takes st existing sites and owgoing burisl
operstions; nev or ifsproved practices that
could be isplesented dering the design and
operstion of futere site; and post-closare
practices. (RAD)

TRENCRES; VASTES, LOw-LEVYEL; BORTAL;
IFPILTRATYON; SOILS; ROCKS; LEAKAGE: GROOPD
WATER; SORPACE WATERS: RADPIONOCLIDE NICRATION;
TOPOGFAPAY; BYDSOLOGY; CLAYS; COVCRETES;
ASPRALTS; PLASTICS; GRAVELS; PLAFTS; ROOTS;
PIRCIPITATION, NETEOROLOGICAL; WELLS; ROISTORE;
DRJIFAGE; ROFOPFP; FLOODING; FRACYORERS; GROUTING;
CONPACYION; WASTES, ORGANIC; MONIYORING; SITR
SOURVEILLASCE; REVISES
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<158>
Stevens, P.R., asd G.D. Deluchansaze, U.S.
Smological Survey, Restom, Vi.

Probless ia Shallov Land Disposal of Solid
lov-Llevel Radicactive faste is the Vaited
States. (2)

Balletin of the Iatsrnatioml Associztioa of
Zagiseering Geology 18:161-171. (1976)

Aigratios of radioaeclides has been
docunented from 8 of the 11 priczipal shellos
1and burisl sites for solid lov-level wastes
io the 0.5.: Oak Ridge Batosal Laboratory,
Bazey Plats, Idaho Fational EBagineerimg
Laboratory, and Sestern Nev York Suclear
Services Tenter. At ORML, Derizl treaches
vere constructed parallel to slope, oftes
below the water table, aald sesepe’d An, Ca, Pu,
and Sr into the satershed. Average annsxl
concestratioss of 8 3 amd Sr 90 seasared at
Fhite Oak Das fros 1969-7) rasged from 28-56%
sad 118-173% respectively of tke BCG's (or
these muoclides. UOptake by plasts on the
berial ground has beea dascestrated, leaf
litter is ose case reachiang ¥ X 10(2+6)
dpa/ge 4ry wt. At Haxey Flats, Kentacky, the
bydrogeology is poorly wmderstood; all of the
rock snits immediately wader the site asre
aguitards. waste berisl there degas in 1963,
By 1972, elevated levels of Pu vere dstected
in surface soll, soil cores %0 ca deep,
aonitoring wells, snd stresss; leachates fros
trenches inclede 8 3, Hn 58, Co 60, 28 65, Sr
89, Sr 90, %u 106, Sb 125, I 131, Cy 138, Cs
137, Ac 228, U 239, 0 238, Pe 238, and P
239. Radiomuclide sigration appesrs to ba by
sarface renoff asd by leachate sovessnt
throsgh the soil and iato the sater tablas,

In 1978, spproxisstely 1700 sedisent, rock,
and vater sasples froma %W observstion sells
in sod near the IFEL burial grousd vere
collecced and tested. It vas concluded from
the tests that radioneclide migratios hal
taken place as a resalt of imfileration of
precipitation and rupof f water shich
occasionally flooded the pits and trenches.
At Sestern PFew York FSC, sespage of wate«
through sose treach covers ia 1975 indicaced
they had beconme filled with water. Some
seepage drained ¢o mesrby stceass. Althosgh
the levels of radioactlvity celeased ware not
considersd hazardous, to redice fucthar
seepage vater vas pasped from the trenches,
filtered, snd discharged. At each of the
burisl grounds stedied, hyirogeology vas
couplex, and is the cases of WSC, ORFL, and
Baxey Plats, locatioss were in aqeitards vith
high fractere porosity is hewsid clisates.
Also, st these sites seasonsl fluoctsations of
the vatsr table say prodece treach flooding.
ISEL and ORNL are poorly located, the forser
in & topographic lov sebject to sessonsl
flooding, the lstter .. an aces crossmd by
serface ronoff decrisg wet periods., (LKR)

Tables pressnting s sussary of the hydrogeologic
conditions for both federal ssd cossercisl
shsllow lend burisl sites sre incleded.

8 3; Sr 89; Sr 90; Re 106; Ws 59; 2o 65; Sb 125;
Co 58; Co 60; 1T 139; Cs 134; Cs 137; Pu 238; Pu
239; Pe 200; Zr 95; Bb 95; Po 210; Ae 281; Ac
228; U 238; © 238

SASTES, LOW-LEVEL; WATER TABLE; GROOED MATHER;
SYPLORSTS; AQUITARD; BURIAL; ORALNAGE
CRARACTERISTICS; DIALINAGE: GROLOGY; RYDROLOGY;
POLLOTION, WATRR; POLLOTION, 30IL; RADIONOCLIDE
KIGRATION; SITE BVALUATIOS: WASTRS, RADIOACTI"E;
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FOROSITY; PERABAEILITY: SEEPAGE; 2BVIEWS: PIBLD
STEDYES: PCOLOSICAL STODIES
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Strumness, E.G., Oak Ridge Fational laboratory,
Beslth Physics Division, Oak Ridge, TS.

Deteiled Assessuent of Solid and Liquid Baste
Systass - Bazards Evalustion. (1)

Persowal communicatten (1960, May 31)

foe grosnc disposal operations amd facilities
and their effactiveness ame described azd
assessed i terus of fission prodect sovenent
ost of Shite Oak Creek drainage ares iasto the
Clinch Biver. Sawpling imdicated that the
daily gross beta valwes of the settling Zasin
effleent tazge from 30 to 3000 c/s/ul and the
corresposdisg values for Shite Oak Das are 2
to 200 c/e/sl. Pour pits are used at the Oak
Ridge Waticsal Ladoratory (ORSL). 8y sesing «
ligeid Dwdget it vas found that Pit 2 lose on
the average 3300 gal/day through saspage.
Sisce Pit 2 aad 3 3ad Deen in service for
sope tise the water tadle had steblized, o
the perseadility of the 30 feet of wveatherwm?
shele vas 2.9 gal/day with a gradiest of 10
ft is 100. The leakage tate frow Pit 2 was
3900 gal/day. Dispersion of stable chesical
saste constituents and vell loggizg aze
discussed. If all the nitrate dischacrge to
the pits resches the Clinch River Lt wosld be
0.036 pps ofr 1% of the sazises persissitle
coscestration. Usste wes fognd to sove
laterally from Pits 2 aud 3 at a rfate of
ahbost 2 to 6 ft/day along the strike of the
shale, The average concentration of Ra 106
in the stresss in 1957 was 0.017 ac/ml and in
1958, 0.0087 uc/ml. It ves slso fouad that
only 1 Ci/yr of Sr 90 is coatributed to ¥hite
Oak Creek. 7Fros stediss dome 21 these pits
better locatioas, construction techaigees,
and fization saterials cas be ewployed. The
vasts treatseat plant handles volusa rangiag
fros 2 x 10(Re8) to 3 x 10{2+8) gJal/yr
contaising less than 2 x ¥ (2-6) Cisgal. It
vas found that adding clay iacreased the
tenoval of Sr 90 to 98% and total rare earths
to 9€€. Yarioces clay concantrations vace
tried sith s nusber of ditfereat
radioneclides. The buriasl grocnds ace
descrided, bt since thay are used for solid
rediosctive wastes they contribete sinor
asowats of radicectivity to whiee Osk Creek.
The distridbation of fissica prodacts fn the
sedfpents of Shite Osk Lalm and the
intersediaste-pond is illustrated. Ilosses of
St 90 fros the lake bed by soletion tramsport
vecre Zeterained by leacking sose of the
sedisent in the lsdoratory. Losses by
sedfisent transport vere deternined fros
information on the winerslogical character of
the sedisent, the spetific redionsclide
atfinity of esinerals, and the totsl
radfosuclide activity discharge to the river.
The patters of lake bed vegetation vas
sositored fros sesson to sewason. It vas
found that the pattern increased im
cosplesity vith esch groving sesson.
the plants vere maiataining the sase
concentration of redioneclides, especislly s¢
90, over & period of 3 yrs. When the lnsect
popelation ves exenised it ves fosed that
they had & lerysr sccussletion of Cs 137 than
St 90. The coscantratioss is the plants and
the fnsects shoved specific celationahips and
provided as interesting emeple of bdielogical
leterpley. (V0N

A'20,
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The report containg aameCods vables.

Depth to Water Table:; Stratigraphic Osit
Thickoess; Intrinsic Perassbility: Fydraulic
Gradient; leaksge Eate: Bulk Deasicy: Besn
Pracipitation; pH: Distridetion Coeffizient:
Serceat Adsorptios

Sr %0; Sr 8%; 2 106; Yare Zarths: s 117; ¢
95; Eb 95; Ba 337; sk 06; Y 93; Sh 12%5: Pm T
Co 60; Ce 188; Po 210; 2 M)

BIOSPEERE; BURIAL: CUFTAISESEY; COSTARIBATIOS;
SANS; DILOTION; DISPOSAL SITE; DPAISAGE BLSIES:
ZEYIRGHSERT: ZTALOATION; TVARORATIONT PLELD
STODIES; FISSIOR PRODUCTS: PRESHIATER STSTEAS;
BADIATIOR, GABSA; GROUSD SATER; IFSPCYS:
LABORATORY SPUBIPES; LEACKING; LEAXAGE: 3aXIsds
PERBISSIALE COBCESTRATION: BOPITORIBG:
OQURRPLOPS; PERJEABILITY; pB; POSDS; PORISITY:
STASONS; SEALRS; SI?E EVALOATION; SEDIMENTS;
STREAES; GASTE DISPASAL; WASTE DISPISAL; WASTES,
LIQUID; WASTES, RADIOACTIVE; WASTES, SOLID;
WATER TABLE: LOGGIY;, SIIL: SELS; SOUPTIOS;
CLRYS; SEPPAGE PITS: BRCOLIGICAL STUDIRS

<156>
Tasera, T., L.%. fysan, 4.6. Steeder, anl? O.5.
Ward, Osk Ridge ¥ational Lsboratory, Oatr Ridge,
Ix.

Progress Zeport of Disposal Atea Studies at Jat
Ridge Fatiomal Lshoratory: feriod of dctober 7,
1975 to Septesber 30, 19I7. (%)

OEPL-%578; 92 pp. (1980, JanDsary)

Studies oc nigration of radicactive vaste a3
prevective sessices 2t CRUL are presected.
Cobalt 60 migration fros treuches S5 and 7 acd
pit ® was a resalt of t.  modilizing agent
tetrasethyl ester of 20TA. It vas noted that
the soil 4id not adszorb the cobslt on the
clays dbut oo the Fe and 3G oxides snid
fasoladble organics. The Hq-Co 60 associstion
»as the stroagest of the three passible, wiek
a correlation of 0.9570. In Solid Faste
pisposal drea (SUDA) ¥, two vechaijoes for
datersining the snnasl Sr 90 discharge were
cospared. The tvo serhods were the
differetce betveen the mmsnal precipltation
and evapotranspiration asd xtress-monitorioj.
Eigher valoes vere obtsined ssisg
streas-monitoring. 7This was ascribed to a
salfsanctiosing sonitori oy svation. HBywever,
sourcas such as the flood plain of White Oak
Creeak, noil aloag the crwek chasnel go¢d
disposal areas 1 sad 2 sy also be
contribatiag Sr 90. Is SPDA S5, Pu 238 gal Cs
288 a5 weil as Sr 90 vere found to he
leaching into the soil. Yo prevent further
leaching, endergroend dams s0d4 & bentonite
serface vere plsced io the ares of the
trenches. Ralocarbons such as CT137 and
CBr2f2 were used to tcace quound water
movesent at three diffocest vell-kgown
bhydrologic sites and at SWOL 6. RiEcept for
the first srea, sgreepe st vas good betvewn
the tracers and the knnwm hydrology.
Expansios tests vera res o8 the bestonite to
avalsate the effectivenens of the serface
seals, Ground wvater trsasport sodels vese
deteruiedd to take iamto accoest convectirve
trassport, hydrodynasic disperajos, chesical
sdsorption, and radicactive decay. (NDV)

Totsl Ion Concentration; Mean Precipitation;
Specific Actiricy

Sc 90; Ce 288; Py 238; Co &
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ACIDS, ORGABIC: ADSIRATSTS; TEETOSITE. CLAYS;
CONTARIBATION; DTISPOSAL SITE; PI®LD STDIES:
300D SATER: LABORATORY STSLIES; mODLLS,
BATYERATICAL; PARTICLE SIZE; BRADIOIFECLIDE
WIGRATION: RALOGENS: SOILS; SERFATE FBATEeS:
WASTE BABAGEZAEST: BASTSS, BALIOACTIVE;
BAISTTINING; PITS; TREWCHES: MeIAL; BASTES, SILID

<157>
9.S. Depactsaat of EZwergy, Chicmgs Operatiocas
oftice, Chicago, Illinais.

forserly Utilized ZBD/APC Sites Pevelial Action
Projras 2adiological Survey cf Site A, Palos
Park Porest Preserve, Chicaje, Illisocis - rPisal
Sepoct. ()

DO%/EV-0005/T; %7 pp. (1978, Mpril)

Site A, is the Palos Pacrk Pocest Preserve,
wvas the lccatien of exper imemtal remactors
CP=2 gnd CP-3 from 158) te 1956, when the
last operations vere trassferred to Argoane
Batiosal Laborztory and the site razed. plot
%, 3 one acre Surlal growsi for low-level
vaste fcoa Site A, vas decomsissioted in 195%
after the entire plot was cowmred by a
ose-foot thick coacrete slab and two feet of
soil. TIa 1943, abaorsal alphe and bets
activities vere detected in surface soifl
sasples ngar Plok 7; varicus gserveys wete
sebsaeguently cokiected. This ssrvey was
tatended to detersine the teasonx for
elevated tritiated water coacentratioas s
soue of the wells i the Porest Preserve and
vhather other rsdionaclides have migrated
(ros their original locatiomss. The only
significant emviconsentai esposece pathvay
observed is t st of tritiwm moring fros the
plot via the dolosite aqeifer to> individeals
using picnic wells in the sarex; possitle dose
fros this pathsay is estimted st 0.7
sren/yc. Time of travel through this pachway
is abost 10 months. Total trities coctext a*
Plot 8 is on the order of 3000 <i. Wo
tcities has baen detected in the priacipal
vatecvays drsining the Plct - the Illinois
and Richigam Canal, %sx Plaines Biver, and
Chicago Saaitery and Skip Casal. <Rlevatet 7
and Pe coacentrations were fouad On the
serface 50-200 feat mocrth of Plot E; averaje
valees were 10 pCi/q for U and 0.2 pCi/g for
Pa. Seall samosats of other radjonuclides
have bees detected is borv holes besesth the
concrete cap coveriag Plot R, tat
concenttations are too low to pose a hazacd.
The only sadioneclide in Site A sasples
attributable to apetations at the Site is
tcitinn; concentrations rengad fros less than
0.0) pCi/sqg to 61.7 pCisg. (LKR)

Total lan Concentration

% ); Cs 137; Cco 60; Sb 12%; Pe ¥S5; Sr 30: @
238; W 23%; 0 234; Pa 2318; pe 239

TRITIOY; ORANIGN; PLATONION; SASTES, LOW-Level;
SIYE SURYRILLADCE; EWVIRDRNEZFTAL LYPOSTRE
PATRVAL; AQUIFEZRS: DOSE RATE: POLLOTION, SOTL;
POLLATION, WATER; RADYONOCLIDE NIGRATIOS; PIRLO
STUDIRS
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0.3, Public Realth Secvice, Civision of Garer
Sopply and Pollaution Control, Denver, €O,

®adiolngical Content of Coloraia River Basia
Sotron Sediswats, Awgust 1O-Ragest VIS, ()

P2-2¢6 2792; 62 pp. (1963, Juse)

Setvees Aagest 1560 and Zsgust 1961, thres
basiawide radiological swurveys of bottos
sedisents fros the Colomado River Basir were
coedectad. Collectioas iacisded 258 sasples
cepresesting 127 saepling stationg and 4%
sssples froa 20 backgrowsd staticas (et
infleetcced by sranies sisizg oc silliag).

2ll sasples vere azalyzed foc B2 226 conteat;
sasples collected in the first survey wece
also ssalyzed for gross alpha asd qross beta.
Sasples were obtaired by fkaan dredge,
Petersen dredge, or by hand. SBSackgroend i
valses ware G.6-2.7 pCi g (1.% pCi/g
average), gross slpha backgrownd was 3.3-1)
pCisg (1.9 Xi/g average), sad gross heta
back¢growmd was 19-88 pCi/g (v8 pCiszg
average). in-stem Colorado Rirer sedisencs
averaged 10 pCi/g gross alpha, 83 pltsg gross
bets, aad 1.7 pCi/g Ra; sedizent ismeljistely
beles sranfiee wiils avecsqed 86 pCi/sg gross
alpha, 97 pCi/sg gross beta, asd 6.6 pCiAg Ra.
Owerall aversges for the Colorais Basis were
%3 pCi/g gcoss alpka, &8 pCisg gress beta,
and 2.8 pCi/q 2a. Abowt 80t of 21]1 sedisests
sanpled egualed Backgrewsd levels, ani $9%
vere betvees ! an? 8.5 tises Dackgroeni. The
stedy shovs that Lake Nesd (16 pZi/g qross
alpta, S pCisg groxs Seta, 2.9 pCi/Zg P&} has
bees the final repository for most of the
cortesisated sedisencs. Proposals for fetsre
stedy include analysis cf bottos selisent
cotes fros Lake Read to determiae Pa coatents
of sedfimmets deposited Bafore and after the
advest of estessive wranies sinisg and
willing, and a stedy of the distribhetion of
dissolved ®3 in river vater, suspenied ani
bottos sadlsencs, anl ageatic bioca. (LEM

*otal Tor Coscentration
w 226

TRASION; RILLING; RISIVWG: SEDISESTS: RADINN;
FASTES, TADIGACTIVE; WASTES, INDISTRIAL; RIvVEPS;
DPAISAGY BASIES; POLLITIOB, WiTEP: LEACRING;
*IELD $TOOIES
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weic, A.J., L. 3. Fraccis, an3 P. Coloabo,
Scookhaven Bational Laboratary, Tptas, WY,

Chacacterization of Tresch Pater at the RNaxay
Plats Low-Lavel Radiosctive Vaste Dispirsal Site.
(#3}

SSL-NUREG~-21834; %anagjesent of Low-level
Raliosctive Faste, R.9. Carter, A.A. NOqhissi,
and 9. Fahn (B4s.), Proceedings of s tysposios,
Atlantas, %2, Ray 23-27, 1977. Perqasos Prams,
Wew Tork, BY, Val. 2, (pp. 787-741), 1278 pp.
(OSL-PIREG-228138). (1977, Raey)

Cuzrently tha Onited States Geological Secvey
is condecting a stedy of the hydrogeological
and geochesicsl bahavior of comwsercially
operated lov-level radiocactive vaste iisposal
sites. The dats collected froe this study
vill be wsed to extablish driteris for
selection of » ites for disposal ot
radicactive vastes. As part of this stedy,
vatec sssples {108 trenches at the Baxzey
Plats, Kentecky site varwe asnslyzed st
Brookhaven Yational Leboratory to detersiae
the soucce terfss of the radionwclides and
other coasponents in soletion {n the trenches.
Procedures for collection and filtretion of

7T, W T
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the sasples under anoxic maditions are
Qeascrided. The sazples wexe analyzed for
inscganic, radiochesical, and orqaric
cnstiteents. The Lootgeuic analysis
incledes the sessureseits of pl, specific
coadectaxce, allalianity, md varioss catjoas
aad anions. The radiocnecliden vere weassred
by the gross alpha, gross beta, trities., and
gansa activities, followed by specific
sessucesents of stromtiss 90 and pleromisa
isotopes. The organics vere extracted,
coscentrated, asd fdeatified by qas
chrosategraghy/sass sp T-
Coasiderakle quantities of otgamics were
datected fs 3ll of the ttemch water: saspled.
Specific arganics vexe fomd in wost of che
trenches: WOvevezr, the ocanic coaposition of
the tresck waters vary. [he preseacs of a
variovy of orgamic cospesnds is treach water
segeest that they say play as isportaat role
ia the transport of radiomsclides. (leth)

Sizxty-ooe organic cospounds Mestified fs treach
vater samples are listed ia tadular form.

pu; Spacific Cosdectance

A 283: Cs 13¥7; Cs 138; Ba S5%; 2a 65; B 22; To
60; B ?; Sr 90; e 234; Fu 229; Pa 208

SASTES, LOS-LEY?L: TEYNCEES; WASTE DISPOSAL;
SITY STRVEILLANCE; WATE®; SAPPLES; FILTRATION;
CPIGANIC CORPOONDS: pH; SIFEIALS; SPECIPIC
CODICTASCE; ALNALIVITY; ASICES: CATIONS: ALPHR
PARTICLES: BETA PASTICLES: THITIN%M: PADIATIOY,
CARYA; STRONTING 90; STPARATION PROCESSES;
SPETTRIVETRY: TEAPERATIVE; CEENICAL
BADIOCHRRISTRY: RESIDYEZS: CAlCIMmM;
LITETOY; RACHPSIDY; WANGABESE; POTASSIOR;
$2DTTIR; PLUTOSITE 239; PLOTONIT® 223; PLOTISITE
200; ARBRICTHR 28V; TESINS 137 mASGAIRS? S8
TIWC 65; SODIAN 22; ™HBALT 4C; LEACRATES;
PETINICLIDE RIGRATION; PIELL STUDIPS

<163>
Wejss, %.J3., A.J. Praacis, an? ?. Colosbo,
Scookhaver Yational Labaratary, Tpton, ¥Y.

Study ¢ Treack Peter at Low-lew:l Padioactive
Saste disposal Sives. (2)

CNSP-13362); Aserican Suclesr Society karwsl
Reating, Prnceaedinqgs 7% & Syapasius, Sarc Diejn,
CA, June 19222, 1373, (. TTH(COSP-TAIA22y;
Transaceions of the isacican Saclear Zociery
20:77_(1378, Jgse)

The T.5. ‘moloqical Survey has bheer agsiqned
the task of collectiaqg data for Adeveloping
~gitnria for the salecting of new shallow
lant burial sictes. A&s part of this «ffare,
Srookhaven ¥Wstional Lataratory is comdacting
a stody to charscrerize tr«rch vaters at
various egisting 4isposal gites. Sasls are
to dafine source treres of rationscities an2
ather 30jotes, 17 1etect and charTACtafile Cha
readioneclides along groundvster flow paths,
and to Jescrihe physical-chesical and
biologicel properties that coantro]
rediosuclide movesant {n the ground. Sceoples
have been collected froms Maxey flats, XY, and
West Valley, WY, under scexic cosditions and
bave bres anslyzed for pH, N, specific
condsrctivity, DC, major snions and castions,
qeons alpha, gross bets, N I, jawss scan, S¢
90, and Ps isotopes. 1Aesults shov *hat there
are lavge 4ifferences i: the cosposition of
vater fros different trenches. R 1
concestrations of 2 x 10(ReS)=7 x 10(ge M
pCi/% were found in all sesples; Co 60, Sr

[

<159>

99, 204 Ts 1}7 were foumd in wost sza;lus,
asd Pu (cosceatratioa sp to 2 x 10(%ea)
pCist ] vag foand in several sasples.
Considecable geuastities (ep to 6090 33/1) of
dizsolved organics, saialy alcobols,
aliphatiz sod aromatic acids, phthalates,
adipates, s»d tridmty) ghosphate vere fouznl
in treach waters. Also isolated were
colosies of Roth aerodic and saaerodic
(wostly facslative), Bacteria. Prelliainary
esperisents for seassrisg batch Ki's of
selected radiomsclides mmder anoric
cocditions heve been decigsed and are being
cocducted on trench vatar snd soil sasples.
(Lxm)

Total loa Tocce tratioa
9 3; Sr $0; Co 66; Cs 117; Pa

DISPOSAL SITE; TRERCRES; SOURPAICE WATERS:; GRNGPD
SATER; CHENICAL PROPIRTYIEZS; PAYSICAL PROPERTIES;
SAJIGSUCLIDE SIGRATION; pR: Ba: CATIONS: ABIOBS;
TRITION; FADIGACTIVITY; STSOSTITN; PLOTOBITE
[Z0TAPES; IGATIC CIAPOTYOS: ACIJS; BACTERIA;
SOILS; SANPLES; DISTRISOTICS COEPPICIENT;
SASTES, LOS-LEVEL. Si5T2 DISPOSAL; FIEZLD
STIDIZS; LABOZATORY STODIEZS

<16 1>
®est, 5.8., T.5. Geslogical Sacvey, 2lbaqueriue,
".

disposal of Grazias mill PZfident nmerr Graats,
Sew fexico. (V)

Geslogical Servey Pcrfessionsl Paper 823-5;
Geologic Servey Research 1361, (pp. 0-276 -
D~ 1793 .(1941)

fisposal of aurapius 3ill effluent 22 the
Azaconds ~ospany Mlzewater %ill, 9 si BY of
Grar*z, B, becass a probles saan stter Che
xill wes constriacted in 19352, Rsdizactive
rontasinants in the vaste typically incluile
2,83 g 10(¥-8) ali/al jross alpas, V.61 x

10 {2~%) aCisal aatural O, 2.73 x V)(Z-%)
aCisul Th 233, ant 6.62 x 13(¥-7) ali/al Ba
226; other significast chesical constitsents
include 1290 popw 71, $8%3 ppw S73, 1050 pes
¥a, and 10) pps ¥53, Sarface sethods of
2isposal were founi to by hazariois to the
Fotable ground wvater, 3 injeztion 3f the
vaste into an ungse? gra-patable aqyifer
teiov the B2in aqiifars was fnavestijated,
witt the assistance of the U.5. Jrological
Servey ar3 the State Enjineer, ?Principal
aguifers 1r the region ace the San Anires
Lisestone, the utdierlying ilocireta Sandstane
{both Parsian), and allevies anl basale
(Juatecnary) along the Rio San Jase, A
d3sposal well was Adrilled to 4 teptn of 2511
€t and coral comtinadusly Delsw 835 ft; the
injmction iotervsl vas twtvcen 953 and 1822
fe tn the Reseta 2la6ca and San Ysiiro
sesbers of the Yexzo Porsation, with selected
2ones in that interval qua-perfntated.
Layers of sudstome, lisestone, anhyirive, angd
jypaus froe 638 to 950 fer act &s a berrier to
the spward (lovw of vaste flujis. Anm iritisl
injaction test indicated that vertical
leskage is pegligible, But thet one or more
faults {n tha area cfeats barriers co lateral
sigration, possibly lesding to buildap of
pressure in the 1isposal 20ne. Possible
effacts vera not seasurable J1e to hales in
injection at crivical riees. 1Indications are
that the vell will nov take 3>Ts than 1000
galsain Ly gravity infrction; apparent
coefficient of transsismability of che
sanistones in the lover YVeso ie 10,290
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qalsday/sft. Rostire ifnjection of wfll
effluent Dega. secrsber TY9%C. (LKE)

Depth to Sater Tadle; Stratigaphic Teit
Thickness: Tranzmissivity

BELLS, InJeCcTINN; OPANEION; NILLS; EPPLUZNTS,
LIJ7ID; AQAIPERS; HYDROLOGY; G2OLIGY;
STPATIGRAPRY; COPES; WASTE DISPOSAL: WASTES,
LCU-L2YeL; WASTES, LIQUID; PAULYS: PIPLD STBIIES
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Westera, 3.¥., D.H. Rall, aad J.5. Cooga:r,
feyzolds flectrical and Bagimeriag Co., Iac.,
Las Yegas, ¥Y; Raviroasental %omitoriag and
Sepport Laboratory, Las Yegas, WV.

deeprell Uisposal of Trsaswrmic Contamliaated
Liquid Taste at the Sevads Test Site. (2}

COEP-7641020; Waste Nanajement *7€, 2.G. Fost
{2d.), Proceedings of a Syaposism, Tucsop, AZ,
October 3-6, 1976, (pp- 188-M9), 370 pp.
{CO¥P-761020) . {1976, October)

This paper discusses the disposal of
lov-level liquid vastes at the FWeveda Test
Site (tsccs Plat) via injection into as oli
nsclear ssapons detonation cavity, Since the
total fission product of testing at the Yucca

flat ares prior to July 197% eas aver V.9 I
VJ({2e8) Ci plus 5.6 X 13(ee€) i in
activation prodects, the effects of added
low-level vastes are felt to be slmaost
saseasacrsdle. Lov-level ligrid traasermic
wastes (oostly Fu 238) gemeruted by the DA
ezperisestal fars gesr the northeran bousdary
of F?S are collected £z a 25,030 ¢ul bolitag
taak matil they canm be trassportad by tmak
truck to the disposal well. Postine
environsental sonitoring is cacried owt by
the already existing FTS serveillasce
progras, iscledisg 23 coaatiaeoss air sawpliang
ssd 5! groand and serface vater sampliag
sites. The hydrogeology of the Yeccs Tiet
Basia Mas been extessively steiled by tw
7565, Estimted tiwe ol passege for
gzoundsater throsgh the Cemexzoic tuffs
sn2erlying the UrS, fate the unierlyiag
sguifer, sad into the Amtgosa Valley whece
it is ssed ias agricultame, is Cros zeveral
thossand to aboet 2 ail lios yrs.
lpproxinately 25,300 gal of coatasinsted
vater has been penped dows hole se far. (LEN)
WELLS, IBJECTION; SASTES, TRANSURANIC: SASTES,
LIQUID; EXPLOSIOSS, BUCLEAR; CAVITIES: SAST:S,
LOW-LEVEL; WASTE DISPOSAL; PLITONIIE: RYDROLIGY;
AQUIPERS: RADIOSOCLIOE NIGEATION: PIEZLD STUDIRS:
PRLIICTIONS
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Ahlstren, S5.8., .J. Serne, B C. Youwtsos, as?
9.8, Searleck, 3attelle-Pacitic Sorthwese
Zadocator jes, Pichland, B,

fSetholds for Estimtisg Transport Sodel
Paraneters for Megiem! Srossivater Systees. (1}

AIN-ITVT: 1S pp. (19TH)

Tais cepert descrides methods develaped I
estisation of dispersios ma sorptiom
coefficiests for milx oca a regicaal! scale,
ty svans of thelr cocrelations with easily
weasucable seil parsweters. Ya this paper,
perwvability sax choses as the irdepenieant
varfsble for the satsrated zame of the
Enford aquifec. Experisemtal data for
devivatioca of dispersios wefficiests were
odtained free celwn stedinws of lysiseter and
caak face sol]l sasples ccedected in a
previcsus isvestigatioa. Tispersioa
coetficients fres thase studies ware
0.0820-0.9037 ca (22} /elr for taak sotl and
$.8929-0.30%0 ca(¥e2) /uin for lysiseter soll.
seepage velocities were 9.220-0.00868 cas/min
is raak fars soil and 0.075-0.10% cassin in
lysisqees soil. 1 secosd stedy, of the
disecibation of St serptice ceefficients,
esed dats fros S test vells.
rransnissibility valees fros 80 o 2.5 £
TI(Re3) Cr (X2} srlay and permesbl.ities fros
.88 to 1330 ft/day sete adrathed it these
vells. The dsts collected were correlated
via liewar ceqression anslysis ezisg =
specially 4q veloped coapster progras, DISPEP.
sixty~foer percemt of the vacistioa im the
sr sorptios coelficlest vas accossnted for by
varisbility is the cotrected peraest:lity.
twmps of dispersion asl sorptioca coefficieat
discecibutions ere given. (LEE}

Pearswadility; Seepage Velocity: “razzsissivity
st %0

COAPSTER PPOLARS; WOORL”: SOPPTINY; TEZCYPTICAL
STIDLEZS; BQUATIONS: WWPS: IISPERSINS. ACUIPERS:

SOILS: SATUNTED I0WE; SROUNE WATER: SPEPALE;
STROSTIVN; TRABSAISSIVITY: SORPTIOS

[4LL}}
Alles, L.S., R.L. Callivell, and ¥.%. Rills,
Socony Wobil 0il Cospany, Inc., Dellaz, TX.

Borebole Rodels for Weclear Llog3isg. (V)

Society of Petroless 2ajizeers Josr:zal,
109-112. (1965, Jaawy

[t is coscladed that haterogeneons baoretole
solels ate Best ssited for geseral eges if
vatiabdility 1a porasity asz sell ax 32
bocehole and forsation fleids is requiret.

1f sisplicity is essential 3 lat ice-ctype
sodel with resovadle rods for porosity chasge
is ssperior to the layered sotel of
fakharenks. The lattice-type sodwl vas ased
to sisslated ssndstoan forsations. Devails of
sodel coastrection are Jieea, Ressles of
stesiy-gtate seasuresent <’ thermal aevtron
cqunt tate s fenceion ¢f myrce-Aatectar
1pacing are presented. {(CAP)

A ceviev and 4f scussion of Darehole geophysical
wodaling and testing. (DR/CAM)

POREROLES; GROPNYSICAL STRVEFY; %15€15;
POROSITT; GEOLOGIC PORMATIONS: MISTIP
NYORATLIC PLOW; CROODSD WATER; SANOSTOBES;
TAENRETICAL STUOTES

(24

[ {34

«16%>
Azders, 2.9., Jow Clesical Coapsmy, Azalytical
Latczatocfes, 3idlaad, BI.

lov-Level Solilified Sazte CharscCterizatios:
Tre Sciectific Basis for Physical azi Thesical
Testieg. (1)

MEr-"81129; scieace ®aderlyiag Tadfocactive
Saste lanagesent, Proceedisgs of a Sysposiem,
ostot, 1, Yovesber 25-Dwcwebec 1, 1976. (pp.
IN-3%), T pp. (CORP-TIIN2 . (197Y)

A 2iscussion of tie effects of specified
parsastecs and a testisg grogram foc
characterization of so0lid low-level radwaste
is presested. Pacamaters comsileted are:
leechability: exvicossestal, chesical a3l
Meat sctability: streagel: specific
cadioactivity: radiation stability; specific
gravity: waifocsity; shape and size. The
testiag progras is designed to gezerate
perforsasce criteria snder "the vorst
possidle coalditions™, as vell as the "mast
likely case™. 1 case is sale for the meel to
standardize the testiag for the varisus
paraseters and to develop guidelinexs for the
deverainat.or of acceptadble vilies 2f eacs
parase” T 14 241

A table ;resesting vacrioes saterial
dAaracteristics of solid, lov-level wasts is
iccladed. Listed i3 amother tadle are the
envircomestal formes active at & disposal wmte.

BASTES, LO®-LIVEL: WASTES, SOLID; LEA~ :[86G:
ZRYSRCOYEYD, PRYSICAL PROPERTICS: CmEmICAL
PROPERTTY5; EVALOATINE:; PREDICTIONS: LABIWATISY
STIOIES: YEVIENS
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loysss, I., ®. Tasasoto, aod Y. Ianse, Kyots
Triversity, Depagtseat of Sasitary ngizeerisg,
(yoto, Japam.

fvalzation of the Zalioactive %astaes Dizposal
iato the Deep Ocean. (1)

Tmalth PRysics 33:227-280, (Y377, Septeshar)

A tazard assesspent is @i ves for Jeep sea
dispossl of lov-level radicactive soli?
vastes which originate fros sscleac pover
fwactors is Japsa. The model takes account
of leacking chacacteristics of radivnuclides
fros wastes soltdified wits cement. Ttvo
radioneclides, Cs 117 and Co 60, with
typically different leaching chsracteristics
vete saleacted for the evmlaatiann of fhe
aodel. Naxisue anrd rage Coracentcations of
the radioruclides im as spper wized ocean
layer vete astisated and saxisse 4oses forc
individeals aad population duses for Japenese
pecople vere caliwlaved. 1Ia ocder ¢a evalaarve
ah encertalisty of paraseters in the sodel, s
sansitivicy analysis s perforsed. The
discassjons iaclede: vwhich psrasater in an
ejsatior of the sodal sast affects the
average concentration of radionsclides in
wpper BiNed laver amd, to vhat degree the
fleciseting of paraseters Jue to the
variatios of emviron tal factors affects
the concentration. Generally, the sost
seasitive paraseter is the depth of the ses
vhece the solidified vestes woull de
depositad. The concentgatisa of
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C16€> COPY.
radioseclides in tie surface water is not
sessitively affectad By the vertical
diftusion coefficient. (Lsth) (RAT)

Activity coscenttations of Cs 13” amd Co 60 in
the sucface ocean layer 2nd calculated
popalation doses are given in tatles: tvo graphs
show the comceantratioa distridstions in smcface
layecs.

SASTZ DTSPOSAL: BAZARD ABALYSYIS: WASTES,
LOW-LTV2L; RODELS; LENCEIFG; CPATYTS:
SCLIDIPICATION. WASTSS, SOLID; RMADIATIOR DOSE]
EIPOSUYE, IBTERVAL; TESISTION; HAN; TYIPOSOURE,
POFILATION: DEPTE: SURPACE WiITERS; DIPFUSION:
TQUATIONS; COSCENTRATIONS:; CESIO0% 127, COBALT
60: S¥A DISPOSAL: TIZORZYICAL STUDIES

<16™>
®actsle, L., 202 P. Jejonghe, C2W, Rol, Belgius.

Investiqations on the Movement of Padioactive
Ssbstances in the Sroand. Part 3. Practical
Aspects of the Pragras smd Plysiochemical
Cossiderstioss. (V)

TID-7624; Groeand Dispossl of ®adicactive Hastasx,
J.%. %orjam, Jr., et al (Bds.), Proceedings of a
2t Confermnce, Chalk River, Canals, Septesder
26-27, 1961, (pp. TIR-210), €% pp.

TI0-752%) . (1952, Barch)

“his paper presents a continestion of
expecinents to sisulate natersl xzoil amd
qroundeater conditions at & skallow lani
barial site is & popslons area in order to
detersine migration ard adsorptios of
radionnclides in solstion. Testing vas done
on soils and grosndwater to deteraine those
paraseters to be 1ncorporasted is the
laboratory experiveats. It was found that
scraping away & near-sucface organic layer
‘or installavion of storsage tanks and burial
of drues will drastically reduce strortios 90
adsorption capacity. 1lasolubilizatior tests
vere then required to reduce tie possibility
that strontius sight £ -ach the natural
envicoament vith its ispaired ability to
adsord the strortisa. DJistridation
coefficients are jiver for Cs, Sr, and %u in
different chemical sedis, e.g., desineralizesd
vater, tap vater, ani ground water. Pfor
desinaralized vater at a pft of & for Sr ani
Cs and a pft of 1 for ®a, the K4 valwves rangc!
from 0.6 to 22 al/q (St}, 28.0 to 226.0 al/g
(Cs), and 0.0 to 2e8.0 sly/g (Bu). Tap warer
at pR 7.7 for Sr and Cs and at pR 3 and 7.7
for ¢ shaved valaes tanging fxos 1.7-34.0
wl/g (Sty, 22.0-318.3 ml/g (Cs), 0.0-228.0
wl/7 (Be at pR 1, and 229.0-801.9 el/g (Zu
At pR 7.7), In grosnd water the distribgtion
coefficients of Cs at pH & and pR 2 vere 2.?
to 35.0 sl/3 and 1.8 to 1,0 »l/g,
respectively. Mean walses for 75 at pH & =
1.8 vith & standard davistion of 6.1 aad at
pR 3, K4 smounts to 5.2 vwith & standard
Aeviatfon of 2.36, St shoved Kd vslues of
0.81 to 160.0 sl/g at pS 7, and shoved no
absorption at pA 3. [Eurogius K4's ranged
fros 0.0 to 3170.0 #l1/9 for pA & and 17,0 to
290.0 ml/q for pAH 3. The aean relative
velocities for Cs, 3r, and Bu with respect to
the ground vater velocity vere calcolated at
pF O and pR 3. Ceasiue had relative
velncities of 0.021 gt pH & and 0,008 for pH
3. Strontius values vere 0,31 at pH 8
(staefc cosditon), 0.788 Kdynasic condition),
and 1.0 at pR 3. Europius tegistered 0.0 for
pR & and 0,0083 at pH 2. Thae daiiy leaching
tate uas $0{E-6}) q/s3q ce/day., (CAD) {CSP)

Cogtitsation of & dstailed atuldy of &
prospective stallow land burial site. (D3/CaB)
distribution Cosfficieat; pit; Leaching tate
Sr; Cs; Ze

SANPLES: GRGUS) WATER; CHERICAL ABALYSIS: SOILS:
UESATURATED ZGE; RADIOBOCLIDE WIGRATION:
ADSORETION; DISTRIBOTION CORRPPICIRNY: pH: BATER:
PPESHEATER SYSTENS; LADOBATORY STUDIPS; SOIL
TRANSPOPT
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aker, D.d., J.E. Soldat, amd 2.C. Uatsos,
Battelle-Pacific Socthwest Laboratories,
®fickland, 2.

fopalation Nose Cossitment Dee to Radizactive
%eleas>s from Ssclear Power Plant Sites iz 1975,
(e}

PEL-2617; 127 pp. (1977, OcCtober)

Population cadiation dose comsitaents have
beer estisated fros repccted radionaclide
relrases fros cossercial power reactocs
operating dariang 1975, Trifty-year dose
coss’teeats {ro8 ofe year eIposure were
calculated fros both 1igeid and atmaspheric
releases for tosr population growps - iafare,
cbild, teesaqer, and adait - residing betveen
2 acd 20 ka fros each site. WNesslts are
given in the fors of tables showing the 2ose
comsitmests for both liquid and airdorne
patkvays for each age Group aad 3rjas. Also
included for each site is a histogras showiag
the fraction of the totasl population within
the 2 to B0 kp region atowsd ecach site
teceiving verious average dose coesitsents
fcrom the airboroe pathways. 19 sites and 53
reactors were studied., <The arithsetic sean
for total dose fros 1iguid pathways wvas 2.0
person-rea per site, and the sean for
airborne pativays wvas 33 person-res per site,
~otal dose cossitsents for all siter for

1975 are estisated at 76 person-res via
1iqeid pathvays and 1300 persou-res via the
airborne pathvays. Doses fros ligeid
jathvays ranged from zero ani near-zero for
mornticello, AN and Dresden, IL releases to 16
person-res far Quad-City, IL and s
person-res for Wire Nile Point, %Y, aminly
fros Cs 133 and Cs 127, Doses fros airbocne
pathvays ranged fros 3 X 10(2-5) person-ces
for ook, Hl to 750 person-res at Rillstone
Point, CT and 360 parson-ces st Dresien;
sajor conrribitors at these sites were Xe
133, e 2%, apd Kr 88, This s%ady yields an
average {ndividual dose coemitsent of 0.02
sillicea. (Autt) (LKH)

Cs 137; Cs 124; Xe 113; Xe 13%; Kr &3

DOSE COMMITREY..; YUCLEAR FACILITIES; REACTORS;
EPPLOENTS, AIRBORNE; ENVIRCHNRENTAL EXPOSORE
PATRWAY; EPPLOEETS, LIQUID: WASTES, RADIDACTIVE;
wASTES, INOUSTRIAL: RADIOFNCLIDE RISRATION;
FIzLD STUDIRES
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Macher, 6., and 7, (Translator)} Pugent, Station
Centrale 4'Agronosie, Versalilles, Frapce.

Radioelesent Infiltration Forecast at the Line
of the Plowghed Layer fa Agriceltural Solls, (2




SEVIBOUIESTAL TRABSPOSY

<169> CosT. R

ORNL-tr-8€37; Patentioa and Bigratioun of
tadjioactive Ioms im Soils, Pmceedings of an
International Collegeian, Saclay, Prance,
october 16-18, 1%62, (11

PP-) (ORFL=-tE=-8637) . (1963)

Intilteation of radioseclidez ia agricsltaral
soils and forecasting their sovemsat ja the
soils are discussed. Sorgtiom of
radioanclides may incretse for a short period
dee to cLasses and trees o decresse over &
loag perjod okce the ¢leaamts are in the
sebsoil. It is difficult to forecast Sr 30
asd Cs 137 vhea 20 in sitse 2ata is availsdle
os soraally cultivated scils. Nowewer, an
estisaste of haw wuch of each radioelesent
sigretes each year in the eppersost zsbdsoil
fros a plosghed layer whose wertical
distritution of radiceleamts is snifors say
be sade. Iz sapdy soils nith low exchange
capacities the ratio represestiag Sr
90/exchalgeable Ca in the soil, as well as
the ST 90/s ratio in plants woald at first
be greater thaa im argillaceces soils. This
is assesiag a large saowmt of exchangesdle Ca
is the argillaceces soil]l asd the
coatasination patterns is the tvo soils are
identical. HRewever, losses of Sr 90 due to
drainage wowld bDe sore intens~ ia sandy soil.
It appemars 3ifficelt to forecast vhich soil
would have a higher accamalation liae.
Another prodles in forecasting arisex whea
vater with & high Cac03 contest is used for
irrigation; Sr 90 is accamlated in am
exchangesble fors withost any cise ia the
exchaagesble Ca level. DRoot attack may casse
s diletfios of St 90 ia an addfitiomal asount
of 4iftesidble Ca. But the attack is not
anifors amd can sot be taken into sccount
whes setting the nocss for the nuzimge
peraissible contasinstion pattern before an
ia depth stsdy can be done. (¥DV)

Sz 90; Cs 137

SORPTION; AGRICTLTIONE; REVIZWS; CALCIDN;
CCETARIBATION, DISTRIBUTION; INPILTPATION;
ISRIGATION; PREDICTIOBS; RADIOBUCLIDE RIGRATION:
SOILS; OPTAKE; WATER TABLE

<170>
Boadiectti, 2.i., Oak Ridge Watiomal Laboratory,
Cak Ridge, TW.

Actinide Eleseats ip Aguatic and Terrestrial
tavicongents. (Y

a98L~5%09; taviconsentel Scimces Oivisfon
Asnsal Progress leport for Perlod Ending
Septesber 30, 1978, (pp. &9-6A), 197 pp_ (1979,
Apeily

A major esphasis of research st the
tnvironeental Sciences Divisiocs on the
acticide eleseats for the past two years has
cestered os Posd 3513, che forser {wp to
1975) final vaste settlisng basia for ek
#idge Fational Lsboratory. While & cosplete
interpretation of the behavior of the
actinides is the pond still requirea
additionc] data, several isportant patterns
appesr. FPirat, U concentmtion in the
soluble phase is similar to other natural,
hard vater systaws vith closed drainages.
This [ndicates that the squeows phase of the
pond is at equilibrius with O in the
safisent, althosgh the exact natsce of the
factors controlling soletion levels are
unkaown, Fhile soledle U comcentrations
averaged 1.3 I 10(Z<4) Ae, Pu, An, and C»

69
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copcentratioss were 10(Ze€) to T3 {ZeM) lower.
Plutonius coacettrations averaged 9.5 1
13¢{2-11) o8, vhile Aa ad Cs» conceatratioas
sere both abost 2 I I0(E-312) al. The An{IlY)
aad Ca({TII) sclar coacexratioas vere alsost
identical shile C»/dw r®dicactivity ratios
vere abost 2}/V. The average Pu
concextration mas oaly a factor »¢ 2 lower
tian the salue predictel by water solability.
Surprisingly, 4s snd Cu asass levels wte
lower thac Pu levels. Is addition to the
adiotic davra om Poal 3513, dars for aguatic
and terrestrial biota are dDeing estadlished.
Suall saaszls froa the pond’s shoreline and
frogs fros the pond showed that relative to
sediscat or shorelice scils, As 238 Ta agre
enrichel dver Puw it internal tizsies. 2a
ongoing study of fisk acceumelations of
actinides indicates that fish with direct
cottact with the sedisents contaia sore
actinides than Cish phyzically isolated from
the sedinmpt bat ir coatact sith the poald
vater coless. Ome use of the cosparative
etaboliss data beiag obttaiaei is t7 estiaste
dose to bone fias chronic exposere to Pa
comcaninated zoil. In [revioss compariszonms
of Pe and 7h in the White Cak Creek
floodplain, the accesslarios bebavior by
ssall saasals crelative to soil was very
sisflar. Comsequently., if it is asseaed that
the lifetine accuaslatica of Ps fros
coctasinated soil wenid be cosperable to
sateral Th, sad that apgopriste dose
calculations can be sade. Uhea the
EPA-proposed soil Pu screeaisg lavel of 8.2
aci/sg ® (top 1 ce depth) vas appliel to the
results of a literature evalsation wvhich
indicated that people accumslate it ¥ § of
bore ash, 0.2% of the Th 232 in ' g of
"typical s0il™, = saxiswm dose rate of 1.7
acad/yr froa Pul was fownd to be accrued ie
skeletons of individeals exposed throsshout
their lifetimes. This dose rate is Delov the
3 srai/yr EPA guidaline. Comparztive plant
uptake behavior of Pe, ls, Th, aad 0 fros
soil contasinated vith these elesents has
also been studied siace 1988, Resglts shov
that 0 is sore availadle to plaats than Th,
Pe, and Am. Studies under greenhouse
conditions demonstrate sisilar trends. In a
stady coesparing plast uptake of added
transursnics (Pu 228, Cn 288) with indigenous
tsansarssics {70 239, Ra 287}, ft wss found
that adost tvo years vere neefed before
treskly added isotopes showed sisilar gptake
to isotopes present in soil for 35 years.
{Authk) (LKR)

Totsl lon Concentration
Ps 238; Cu 288; Pu 239; A 28%; Th 232; O

ACTINIDES; POBODS; URASIDE; PLOTINITZA; ASNERICIUN
209; CORIOA; BIOTA; RARBALS; ANPHIBIANS;
SEDIBENTS; SOILS; YISH; EZBRVIROBARENTAL EXPOSONE
PATHRAY; BADIOSUCLIDE RIGRATIOB: SETTLING PONDS;
RADIATION DOSE; UPTAKE; THORIUN; PLADTS;
TRANSORASICS; ISOTOPES. WASTES, RADIOACTIVE;
SASTES, LOS-LEZV¥EL; ER¥IRONNIST; YPIZLD STODIES;
LABORATORY STOUDIES; MAN; BCOSYSTENS; AQUATIC,
PCOSYSTERS, TEREESTRIAL
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sooth, R.S,, Osk Ridge Natiopal Laboratory, Jdak
tidge, 7V,

A Systens Aaalysis flodel for Calcaleting
Radjonuclide Trassport Bet wea Receiving faters
and Bottos Sedisents. (1}

ORNL-TH-4TS1: 33 pp. (1975, Apcily
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A fomT-compartseat sSystess analrsis soldel was
developed to predict dynasic transfer between
teceiving water asd bottos aedisent for wp o
0 vadionwclides. The nodel was used to
geneCate two tatles, ome pxovidiaj factors by
which observed eqeilibrisa radiessclile
coacentrations ia water car be sultiplied to
correct trasafer to sedisents, the other
containing ratios of eqeilibciss radionuclide
conceatratioas is sediseats divided by the
corresponding receiviag vater comcentrations:
this secosd table can be wsed to calculate
erteraal doses to mas from fishiag,
ssabathing, and alike. P to shortage of
hard data, sose suaerical values for
parasaters had to de inferred from
experisental procedares or duratiozs of

exper fnents, and seae have the siae valae for
every raliosculide and are iadepecdent of
vironmental coaditions becasse no data are
available. Thersfore, the reselts presented
are ia the form of a seasitivity stedy.
Pesilts jadicate that seglect of sediseat
isteractioas prodeces aa overestisate of the
total potemtial daose to 3ar by overestimating
recwiviag vater concestrations, which im turm
overestisstes potential dcses fros ssjor
pathuays (driaking water o eating fish)
directly relating to the receiving water
concentratioe., This woeld not be the case
vhere exposetre to radionsclides in sediments
is the critical psthway. The resales for Cs
137 show that neglecting sedigent
interactions cosld resslt in potential doses
approxisately & tiaes too high form Cs 137 in
potable wster and edibie fish fros lakes in
the northeast. 1In addition, increasisg the
Xd value of & sediment fros 27,900 to
270,000, which teflects wmeesured vaxiatioss
betvesn various f{reshvater environaseats,
increases this factor fros approxisately 8 to

<171> Ca¥T. specific activicty approach to the traaspoct

of Tu 65 (IIl) at the water relereice clay
istecrface is valid. The reslts of this
stedy are additional evideace that observed
changes in Zao 6% specific activity at the
sedivent-vater interface are dwe to factors
other thar the sinerzl itself. Commonly
accepted casses of such changes are the
presence of stabdle ziac iz forss other thas
Zn (I} ic the ageecux phase, add the
presence of orgasic satter is the sediaects.
(Lxey

I €5

TUIPC; CLi¥5; ILLITE; SOSTAGRILLONITE; KAOLINITE;
TRACERS; ADSORPTION; PADIONJCLIDE ZIGEATION;
DISTRIBUTIOS; LABORATORY STUDIES
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Sredeboeft, J.D., and 3.P. Pliader, 0.S.
Seological Servey, Lakewoad, CI; U.5. Geological
Servey., Arliagton, ¥Vi.

Tass Transport in Flowiag Srousdwater. (2)

%ater Rescarces Besearch 9 (1) z198-210. (1973,
ebroary)

The Bass traasport eqeatios an? the ejuation
of motion have been cospled and solvel
naserically asing fiajite differeace
technigues for a satsrated isothersal
grosndvater systea in which there are no
chesical teactions. A case history of
groundvater contasination at Breaswick,
seorgia, illas2rates the use of this physical
chesical model io predicting and coatrolling

approxisately 25. (LXR) the futire movesent of coatasisants. The
principal artesian aguifer in the Sreaswick

RODELS; HODELS, SATHERATICAL: RADIONUCLILES; ares is cosposed of persmable zones in the
CONCENTRATIOS FACTORS; CRITICAL PATHSAY; Ocola end underlying lisestoses of Tlaidorese
ENOITIONS; BQUILIBRIUS COBSTANT; EXPOSORE, age. Three of these zones are: apper
* sTERUAL: RIPOSURE, INTSPNAL; 8ADIONOCLIDE vater-bearing zone, vhich is approxisately
SIGRATIOW:; SEDIRMESTS; STRPACE WATERS; 100 ft thick and jenerally contaiss
THEORETICAL STUDIES freshvater; the lover vater-bearing zone,

vhich ranges ia thickaess fros approrxisately
20 to 170 ft and shic: generally contaiss
freshwater; and the brackish vater zone,
which underlies the lover zoue. The extent
of the ageifer is virtnaslly aaknoen.

<112> (Asth) (CST)

Boutg, A.C.8., and R.A. Filby, Gashingtcn State

Cnivecsity, Trace Element Laboratory, Wsclear One o. the ficrst widely used focsalstions of

Radistioa Center, Pullsan, WA. sass tTamsport equations §in poross sedis. It is
cleat and cosprehensive. A very useful case

Isotopic Bxchange of Zinc €5 with Stable Ziac history is included. (DR/0D)

Adsorbed on %eference Clay finecals. ()
ADFECTION; DISPERSIVITY; COrPOTER CODES;

Geochisica et Cosmochisica Acta SATURATION; AQUIPERS, CONPINED; SROGND WATER:
80:1573-1578. {1976) COWTARIBATION; COPTABINANT TRANSPONT:
TREORETICAL STUDIES: £QUATIOYS; RAPS; YODELS,
The diatribuotion of stable zinc between clay SATRENATICAL; MASS BALANCE; WATER TABLE;
and water phases vas detarnined for sesples GEZOLOGIC FORRATIONS

of illite, montsorillonite, and ksolinite of
los organic content usiag In 65 as & tracer.
The sinerals vere studied vithout separation
into fractions of various pacrticle size. 1Al1l
particles vwere larger than 0.9 os in

disseter. Ratios of ZIn 6% (II) specific <178>

activities in the solid phase to that ir the Bcown, 0.J., Isoches, Inc., Richlani, Wwa.
sqeeces phase vere 0.86 ¢ or - 0.17 for

illite, 1.78 » or - 0.33 for sonteorillonite, Migration Chacacteristics of Radiossclides

asd 1.07 ¢ or ~ 0.28 for kaolinite (95% through Sediments Onderlying tha Racnford
confidence lisit). Thus for esch clay, sfter Resecvation. (2)

shaking for 1 hr, the specific activity of

the s0lid phase vas eqgual (at the 95% COpP-670%12; STI/PUB/1%6; Disposal of
confidence linit) to that of the agueons Radioactive Wastes into the Ground, Proceedings
phase. 1inc in eolstion is in equilibriss of s Sysposius, Vienns, Austries, May 27-June 2,
vith zinc adsorded on the clay pacticles: 19¢7. Iaternational Atosic Energy Ajen-~y,

fros the stasdpoint of this vype of test, the Yienna, Austcia (pp. 215-220°, 666 pp.




TYVIROWNZETAL TRABSPOZT

<178> COBT.
(COBF-4£70512, STI/PQB/156). (1967, June)

The migratiom characteristics aad spatial
distcidbution of radioneclides in the
sedinents upderlying the Benford “eservatioa
vere detersined fros field monitorimg aze
Iaboratory stedies. Sedisent samples that
vere obtaized by core &rilling a low-
intersediate-level radicactiw liquii waste
disposal facility at the time of its
decoszissioning, and repeated ten years
later, showed over 99.9% of the long-livel
cadioneclides to be contajned withiv the
appet ten meters of the 60 meter thick wadose
zone snderlying the facility. all
radfonuclides with Balf lives of less than
one year, exrcept rutheaies 133 and strontiam
%0, decayed to bdelow sinisum detectadle
linits before they reached the regional
grouaiwater table. The relative persasency
of fixation of the long-lived rsdionuclides
vas attested to DY ladboratory leacking
studies. Pguilidriem coefticient snrd soil
coluas tests indicated that the trace amounts
of stroatiss 90 aad cesies 137 that were
leached fros sediments enderlying th.
disposal facility vere reszorbdeld in the
satorsted zome below the mater table.
Retheniun 106, techaetias 29, 2ad tritium
vere not resdily sorbed on seiisests. 7The
soveneut of these nuoclides vas traced for
distasces of up to fifteen miles by routine
asalysis of well wvater sasples. (Auth) (RT)

This staly of radiosuclide sigration
characteristics in the sedisents anderlying the
Hanford Reservation could have applications in
predicting sisilar migration properties of waste
nuciides at other low-intersed jate- leve]
calicactive liquid 4disposal sites. (PBa/ET)

pistridation Coefficieat
Sr 90; Cs 137; Bg 1063 Co 60; X 12%; C 18

BACIONGCLIOEZ RTGRATION; DISTRIBUTION
COEPPICIENT; SASTE DISPOSAL; WASTES, LOS-L2¥ZLl;
SASTES, INTERAEDIATE-LEVEL; WASTES, LIQUID;
SEDINENTS; VADOSE ZOWE; RUTHEISINR: STRONTINR;
TYCHWETION; TRITION; C25I0M%; COBALT; IOnIse;
CARBON; RADIONUCLIOES; PIZL) STUDIES; LABORATORY
STU0IES

<115>
Christenson, C.9., a8 R.G. Thoses, Los Alasos
Scientific Laboratory, Los Alasos, ¥%.

Rovement of Platonjuas through los Alamos Tuff,
(i)

T10-7628; Ground Disposal of Radioactive Wastes,
J.8. dorgan, Jr., et al (24s.), Proceedings of a
2nd Conference, Chslk River, Canada, Septesher
16-29, 1961, (pp. 288-2R1), €35 pp.

{1ID-7628) . (1962, Harch)

Amsoni: citrete and other plutonrium bearing
vaste solutions vere disposed of in seepage
pits at Los Alamos Scientific Laborstory
beginning during the wvork on the Yanhattan
projece. This prectice vas cacried on into
four pits regularly up until 1952. The
resuits of & detaklad coring, 1iquid
saspling, and voluseiric wmofsture content
8t0dy ste presested in tbis report. A thicety
foot deep investigation pit vas comstructed
pearhy the forser pits and horizontgl thres
inch holes were drilled fros the pit to
locations colnciding with the center of a2
foraer seapare pit. Core sssples taken fros

hA

<1re>

these holes were wnalyzed Cor gross alpha
activity. The holes vetw casel with 2 /%
inch plastic pipe and grouad tuff was
tackfille? iato the azoalac space by air
indection and the :oles were sealed at zhe
=nds along the oetsile of the casimgy. At
each selected depthk a pair of holes were
drilled: ope for iastallatiom of & maistuyre
probe, the other for the inscallation of a
vacuis T2 saapling davice designeld to
ovaceate moisture fros the tegilda sarrauxliag
the btoles. The resalts of the alpha acmiviey
investigatioz tevealed tmat the 2lpha
activity in generai decreasel with increasing
Qepth of 20 feet largely through Zractures in
the tuff. Llocalized alpla activity anosalies
were found to be associated with crevices in
the taff. 7The resalts c£ the soistare stady
presentel iz tabalac farm substantiites the
adservation that flow of waste sofutions at
deptk occur chiefly alony fractures and
crevices in the taff. Tap water acd wvaste
solutions vere a2ided to tke pits for
experisentation purposes daring the study.
)

T™he report presents detailed rolisetric soistare
data in the vicinity of the Los Alazos
Scientific Laboratory waste barial site anrd
ptuvides insight as to the astere of sizbsarface
platonias migration., (D¥/ X}

Bydranlic Corductivity; Iom Zxchange Capacity;
Yolusetric Bater Cocteat

PLTTONIUN; SOILS; TUPFS; CLAYS: G¥ILOGY; SASTES,
BACZOACTIVE; SEZEPAGE PITS; PERAZABILITY;
2ADIOPUCLIDE MIGRATION; SITE ESYALTATION;
AYDBRILOGY; U¥SLTUZATED IONE; PRACTHRES; PIBELD
STODIES

176>

Jotson, ¥.L., and D0.%. Peterson, HAanford
*ngineering Developsent Laloratory, ¥estinghouse
Rsaford Cospany, Richlapd, #1.

Teanessee and Cusberiand % iver dasins
2s3ionuclide Transport - A Case Study. (3)

A2DL~SA-108T7; CONP-T7(0A22; Proceelinjs of an
Aserican Wuclaar Society Confereace, Torsato,
ontacio, Canada, June 13-14, 1976, (3 pp.).(1776)

Ranfor? F-gineering Development Ladoratory
has devu..,ed a computer code %0 sisylate the
elements 0f radisnuclide transpact in order
to evaluate the cumulat ive eaviconaental
igpact of nuclear facilitjes in or near the
yasr 2000, and has applied it to ihe
Tennessee and Cusherland River basins.
Pactors considered inclole: pluse rize and
stack height, pluse depletion processes, iry
and vet deposition, decayr ratas, sscface
deposition and long-ters build-up, estimates
of radionuclide burdeus associsted vith
suspended sedisent, sedisent 4eposition,
dizsolved ions, as vell g5 concentrations in
local lakes, ponis, reservoirs, asd locally
recharged shallov groundwater. Thi resslts
indicate radiation doses snd dose commitsents
lover then those ercountered in nstste. (LKW

RODELS; RODELS, NATHOUAATICAL; JOAPOTER CODES;
DOSE CONBITRENTS; BASINS, ORAIWAGE; RYDROLNGY;
RAOIONOCLIDE MIGRATION; ATHOSPRERE; RI/ERS;
SEOIMENTS; LAKES; SORPACE 9ATERS; TREOREZTICAL
SENDIES: ENVIRONKENTAL IAPACTS: EPPLORNTS,
AIRBORNZ; DEPOSITION: SROUND WATER;
CONCEPTRATIONS; BADIATION LO3E; PREDICTIONS
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<117>

Caguid, J.0O., 0a&k Zidge Saticmal Laboratory.
favironsental Sciemces Divisjor, Jak Ridje, TS.

“virologic Transport of Tadiomuclides fros
tos-Level Faste Burial Grownds. (1)

ariToasental Scierces Divisjor Pudlication
$057; 2V pp. (13TT)

This paper revievs and summarizes
observations of hydrologic and chesmical
behavior at shallos land Imrial grouads
ragzlting frox barial opetations. I»

fire—grained geologic formmtions and in soils
iz hesid regions, perching of thke water tadle

can be prodgced hy trench excavatioc aal

€illiag with saterial wore petweable than the

surrosunding soil and ruck, resalting im
tcench overflos anl/or jrcsadwater mosnding
helow or within the waste. Exasples are
cited from sanitary land’ills ia Tllineis,
»arial grown3 % at Dak Rijge Sational
Laboratory {ORSL), the Sawannab Piver
Labocatory, and Sest Valley, ¥7. In the

ansatecated zone, larger pore Spaces vhere no

flov occurs act as sinks for diffasiag
radionaclides, while the talk of saturated
“low is in the larger pores and fractures.
Chesical factors leading to increased
radiongclile wokility are discussed. At
IRVL, Cs 1)}7 has beex found in a fractere
over 3J m fros its source in an area vher=
its alsorption coefficient is about 1 x

10 (E+3), probably due to water flos through

the fractare. Sorption of St 90 and Co 63 is

ioric and stroajly relatad to pR and
~ospeting cations, but Co 60 near
1nterecusate-level vaste disposal areas at
39F ass been foun? to be toansported as a
chelqte with organics, sainly ZDTIA from
decontawinatiol operations. Pelatively
sobile Pu(*S) ant oy{sf wmre found in one
case ip trenck cverflow vater at ZO2N8L at a

concentration of abodt IS Ais/mkn/l; this say

have resulted from oxidation ty beta
irradiation in the wvaste. 2odeling
radionoclide transport in sataorated and

ansatorated flow systeas is discussed. It is

conzladed that current grcyndwater transport

204els are afequate for wse in investigations

of baried radioactive vaste. Although
chenical mechanisas are ncr well understood,
site-specific distribution cof%icients can
be used for sdeguate sisulations.
Insatacated and fractured wedia cannot at
presant be zisulated reljably. (LFF)

®ODELS; {YDROLOGY; GPOCHERISTRY; BORIAL; WASTES,

LCW-LEVEL; SADIOSUCLIDE RIRRATIOS; PERCRED
SATER: SATURATED Z0¥2; NSSATURATED 208E;
REVIEUS; OISPOSAL SITP; COMPLEXES; CHEMICAL
ERNPPRTIES; PIZLD STODIES

<1719y
tugnid, J.0., Nak Ridga Na*icnal Laboratory, dak

fidye, TH.

Annoal Progress Report of Butial Ground Studies

at %4k Ridge Wational Lsborartory: Period Ending

Septasbar 10, 1975. (2)

NRNL-5131; “nvironments]l Sciencas Division
Publication ¥o. BARS; S_ pp. (1976, Nctober)

This reaport sumearizes tegaatch tindings

during report year 1975 for bariasl qrounds at
ORNL, Co &0-orqganic complexes which had bean

detected in qround wvater nesr Seepsqge Tranch
7 were separated in coloans usin

q
Sephadax {G=10) chrosatographic qels, yvielding

72

tvo fractions, ote greater than 700 48, cae
less. kctivity meassressnts shosed that
approxisately 85% of the Co was ias the
fraction less than 700 28. The complex may
iavelve a sataral organic cospoend sech as
fulvic acid or 9allic acid, or may represeat
chelatjon with EDTA. Principle radicauclides
present in groand water mear 8erial Growad ®
are St 70 and B I, Avemge coacentratioas of
5C 90 at this site for the year ranged fros
3.9 T 1W0(*-6) to 6.8 X 0 (B-6) wCi/al.
Calcelatioas £ Str 99 discharge fros Burial
Groand & into White Oak Creek predict a
decreass accospanying decrease ia
precipitatios. Streas msonitoriag data for
1973-75 do not bear this ost, thiys either the
monitoring data sest be imcorrect or a new,
as yet uadetacrwined Sr 9 sowcce sast te
present. Nomitdtiang at White Jak Das shovs
RO eguivalent Sr S50 Limcrease, suggesting a
salfunction of the stress momitoring station.
Bo data sere available ca the effects of
recent drainage isprovessats at Burisl Groaad
2. Saspling of seeps along tke sosth edge of
Buriai Ground 5 yvielded average
concentrations of tritiwm of 0.2 oCi/sl and
St 70 average concentrations of 1 X 13(2-5)
wCi/el. Two szBples from the enrs of
inclined trenches averaged 7.3 X 10 {E-5)
uCi/al, due to the "bathtad effect”.

Detailed amalysis of alpea activity in water
from Trench 8} shoved the presence aof Cs 238
{concentration 3.2 X 12 &-7) aCi/al) and Pu
232 {coccentration 3.2 X 1) (-3} aCi/el).
Reasures vere taken to reduce the volume of
water poving throagh the derial groisd. Pa3g
trenches vere covered vith polyvizyi chloride
sheets; at the tise of the report no iata had
been obtained o2 their effectiveness. Design
of a hentonite-shale siztare for near-sur face
sealirg of burial grounds was completed,
approxisately 10% bentonite peinj peeded for
adequate sealing. Two com( .ter codes
aodeling vater soveseaot ard radionuslide
transport through porous aediz vere
completed. They are cucrently being appliet
to studies cf vaste bhebavior in Trench 7.
(LEA)

Depsity; Permeability; volumetric ¥ater Content

Co 60; Sr 96; H 3; Pa 239; Pu 238; Sb 125; Ts
137; Cm 188; Am 2819

GPOIYD WATER; TRENCHR®S; BUATAL; DRAIYAGE:
BEYTONITE; CONPUTER _ODES; WASTE DISPOSAL;
AONITORING; FRECIPITATION, MNEBTBIRALISICAL; SEAL
SATERIALS; ASPIALTS: DISCRARGE; JASTES,
RADIOACTIVE; STREAMS; RADIONUCLIDE YIGRATION;
DYVERSION; STRONTIUN; CESION; TIITINA;
PLOTONIMN; SEEPAGE; PI2LD STODTES

<179>
Duguld, J.0., Nak Ridge National Lahorstary, Oak
Ridge, TH,

Groundwater Transport 2f fedionuclides fros
Jirled Waste; A Casme Stuly at aak Ridje
Sational Ladoratery. (1}

WASH=-1232{78]; Proceedings of the Second A°C
fanvironmental Protection Confetance,
Albaquerque, 3%, April 16-19, 1974, ¥oi. 1, (pp.
S$11-529) (AGH-13327 TR }). (1978, July)

Studies shov that of the 5 burial grounds
used in the pagt, the lov-leval s80lid vaste
burial ground ¢ at NORML is cyrrently tha main
contributor of redionuclides to the locat
ground vater. FPlevation of the vater tadle
occusrted afrar vaats Ainposal at the borial
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<178> ZnET.

graand ceased in 19%9. Sebsequent disposal
aof uacactamivated fill ou the site to depths’
of sp to 20 feet increased sSecface
peraeability, as vell as elewation. <The
inrcreased infiltratior tave and topography
taised the water table even higker. leaching
Tetes of the buried vaste increased:
presemtly 1-2 Ci of St 90 are tranmsported
from the berial orownd annezally. Disposal of
sncontaminated fill was discontitued ir July
1973. Little information is available 2doct
the types, concentratioas, locations, and
qeaatities of radionuclides bderied at the
site, siace all records were accidentally
sestroyed. Sr 90 is the min radioneclide
teleased from the site; ssall amount; of Cs
137 tend to be fixed ic the so0il or bedrock.
St 90 in the grownd water rCeajes froe
9-2-26.% dpu/ml, with rvernges of 12,5 ips/sl
and 71.0 dps/nl for the vestern and eastern
portions of the Jrainage bagin, respectively.
Sarface seeps forsed by the “tathtagh effect”
of inclined waste tremches cootain more thas
300 dpasal Sr 9Q. Strdies are curcentliy
being condacted to detersjde engineezisy
aathods that ¥ill redece calionuclide
discharge froz this burial grourd. (LXZ)

Leaching Rate; Total lom Conoentratior

St 99; cs 137

TEEWCE2S: GRATYED WATSR; STRJWTION: CESIUM;
LPACRIYG; 210JONUCLIDE BIGRATICN; PERETSABILITY:

QATER TAALE; DRATSAGE BASINS; WASTES,
RADIQACTTIYE; SEEPAGE; FIZLD STNDIES

<199>

Duguid, J.2., and 9. Beeves, Oak Ridge ¥ational
Labatatory, Bevironseatal Sciences Division, Jak
sidge, TW.

A Coaparison of Wass Transport Using Average anl
Transient ®ainfall Boundary Conrditions. (%}

Pinite Plesents in Water Resources, ®roceelings
of an International Conference, Princetorn, WJ,
July 976, (1% pp.), 837 pp. (1975, Jalyp

A saturated-unsatarated zane cale is applie?
ta teitiae rransport mainly in unsatucatet
zones using time deverdent rainfsll boundary
conditions. Some 2ifficulty vas encountece?
Ane to the seall dispersicn ¢nafficiernes,
100

G003 illastration on the use of the author’s
code on sass transport given in ORNL-&923.
(OR/M0}

NRSATISATED Z08E; SATTIRRTIN MuY; ADVECTION;
CISPERSTON;, RADIQACTIVE DECAY; TRITION;
SACIONOCLIDE SIGRATTON; PRECIPITATION,
ALTEORDLOG I LsL; BODELS, RMATRERATICAL:
TREDRETICAL STODIES

<181>

elpriice, A.M., C.I. Rich, and 3.7, HMactens,
King raisal Oniversity, Depattment of Soils and
Water, AlL-Nassa, 3su0di Acabia; ¥irjinia
Polytechnic Institote and State Nniversity,
Departeent of Agromosy, Blacksbirg, VA.

2ffact of Tespereture and Hydroxy Alusinue
Intarlayers on the Adsorption of frace
fadioactive Cesius Dy 3edisents ¥asar

<ir9>

Vater-Cooled Xiclear Eeactats. (N

Water Resources 2esearchk 13(2):3T7S-¥93, (1977,
Aprily

X functiornal relaziomship batween the
adsorption of trace camcentrations of cesiam
and teaperatare vas derived and the effect of
hyéroxy Al interlavers ca sack a relatiomnstip
vas establisted. The effect of tempecacure
on ion exciacge for rafereace milenals is
well establisted. Howewer, sd>ils wvary fros
the reference mizerals so the ion exchange
results may cot be coapletely applicidle.
2any soils are acidic aad the soil clays
usually develop "islan?s= of pousitively
charged hyirox? «lami; .8 polraecic jroups
whick paztzally fill the interlaver space.
Tiese pelyaeric jzoups drastically Jecrease
the ca%ior =xchenge capazity. The 53il clay
0! interest is the intecyrafienr 2:1-3:2
laver silicates. First a tiearetical
deseloprer® i preseate? and zhe e33ilidrius
1istrabntion coefficient vas derivel.
Sediment sarples veTe takes fTom rivers zear
the Savaccal Fiver Plazt. Seliments with
higk guartz content have a low catioa
excharje coefficient, and those with low
quartz content, 2 kigh cation exshange
coefficient. The e3sili*risz diseribation
coefficient (Ed%) i3 low Zor lowv gation
exchazge caefficiext and tigh fac a kigh
catiol exclange coefficient. ne valies raije
fros 18,1 ¢o 129.17. GQemoving the Al 2ydrozy
layer increases the Xd* on 83 averaje of
2)8%. Tp the presence of the At hyizoxy
layers tesgerature vill cause ~Ts sorption t>
Jecresse. 7This relatioaship i5 lizn2ws. Tre
sechanisz is associate! with zhe
cospeting for the same reo=itidas
lattice, (¥27}

ACIDS, CATION °oTlnAXGE CIPACITY; Tirvs;
Z3; DTSPOSAL SITE; BQUATIOINS: 2QUTLIARINE

TXAZIOS; I3%S, IAEDNITHAT STIDIS;

T SA®PLES [ SEDINZNTS; SIILS: TEYPRRATTRE;

DISTRIBDTIOS

<18 2>
Taery, B.%., 23.C. Kinpfer, and T.C. ierser,
Battelle-Pacific Morthwest Ladarataries,

< btichkiend, wa.

The Zeoloqgical Sehavizr of Plutasniar and
Americiums in a Freshvater Bcosystea: Phase 1,
Lisnological Characterization ani Isotopic
distribution. (Q)

ANFL- 1955 (pPares 2); Pacific Northwese Laboraticy
Annual Report for 1978, Part 2. Zoslajical
Sciences, R.%. Taqghan, &t al, {op,. 3£-97%), 134
pr. (BNEL-1953, Part 2). (1973, Necsabar)

A shallow freshvater vaste 1i3pasal pont was
exasinel to deveraine the Jistrihution of
plutonius and asericius to plants, animals,
and seliments essociated with the pond.
Plotonius processing vastes have been
discharged into the pond for about 10 years,
The mean concentrations of ps 234, Pa 239 and
84, and Am 287 vete 173, 195, sni &3 pCi/t
Acy velight, tespectively, tLlavels of Pu and
As in {ntecgticial wategr were lov, betvamn
0.5 and 12 pCi/g 4ry veight of sadiuen ., and
exist sainly in cationic or nonionic farw.
Copcentrations of Pu and Am in the pond water
vate about 0.0% and 1.1 pCisl, raspectively,
and vete amsgociatad esinly with pacticulatas.
Decomposing aigae aze the principal
concntrators of plutoniys and asacricium, but
the resaining biota exhibited lovaec
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<122> carr.
conceatratiouns. Patios of Pw 238 to Pae 219,
260 sud s 287/Pw are generally bigher im the
biota than in the sedisents, bet are lower ia
tte pond water. (CAB) (JTD)

Only icdirectly related to shxllov land Surial
in that 1t discusses the aovement of asericies
and pletoniws in the hydrosphere and sptake by
tiota and sedimenis. (DE/CAD)

Pu 238;: Pu 239; Pa 280; Am 287

SLDTOPIOR; AMERICIUS 281; SEDIAZSTS; ISOTOPE
SATTOS; PONDS; BIOTA: PISH; UPTAKE; WASTE
DISPOSAL; DISPOSEL SITE; FIEID STUDIES:
PRESEVATER SYSTERS; NICROORGAFISNS; SASTES,
TRANSTRAFIC

183>
rinlayson, 2.A., Oniversity of ®mashiagtom,
Seattle, WA,

Vater Novesent ir Desiccated Soils. (2)

international Conference on Finite EZlesents in
Vater Resources, Proceedings of s Conference,
Princeton, ¥J, July 1976, {800 pp.). {1976, July)

This paper is sddressed to snlerstanding the
mathesptical difficeulties involved in very
dry (desert) wmsatsrated zopes and to finding
sethods to overcose thes. Oae disensionsl
hydrawl c flov and sass transport are
treated. (00)

Jseful analysis of sovensnt of wmter in
ansatyrated zones and nuserical probless for
sasaturated flov are discussed. (DR/00)

OBESATORATED ZOSE; ADYECTION; DISPERSIOS;
DESERTS: WOBERICAL NETHODS; SOLUBTLITY;
THZOEETICAL STUDILS; 7aDIONUCIIDZ BIGRATION;
SOIL TRAESPORT

<188>
Tovler, E.B., 9.1, Polzer, and L.6. Essingtonm,
Los Alasos Scieatific Lsboratory, Los Alasos,
.,

Characteristics of Rastes snd Soils 7hich Affect
Transport of Radionuclides Tirough the Soil and
Their Relatiorship to Faste Eanagesent, July 1,
1974 to Septesber 30, 1977, (3)

BOCEC/CR-0127; LA-T7311-P8; 52 pp. (1978, Juae)

In order to properly evalwmve vaste handling,
storsge, snod berial practices the rats and
degree of movesent of ralinactive muclides
thrrugh soils snd other geologic sedia sest
be discerned. BReported on sse Los Alamos
scientific Laborstory efforts ia this aras
fros Jely 1976 to Septesber 1977,
Prelisinsry resslts indicete that in &
four-sonth period of raste storage no
sorptios of pletonies acd only slight
sorption of asericius by soils irccorred vhen
they vere interacted sith a rav te, and
abost 50% of the solab.e wasiss vas sorbed
by the s2ils. Por tcested vaste oo increase
is the comcentration of plstonias vas
observed dering the sane time period. Also
characterized by physicel asf chesicsl
ptoperties vas the veste md vaste/soil}
solations. HNore work is exjected to be done
on this project snd ferther <oordipstion with

.

othar natiosal laboratories vill occer. (BDYV)

The appeadices costais radjockeaical procedere-,
chesical asalytical procedwes, statistice®
evaleatioc, tadiochesical dats, chesicaL and
physical data, and an asaotatad bibliocraphy.

Pu 238; Py 229; Pu 280; As 28%; 9 238; 0 235; O
236; © 233; U 238

SORPTIGE; BELEOCK; SOILS: WASTES, RADFOACTIVE:
BADIOBUCLIDE BIGRATION; PEYSICAL PROPERTIES:
CHENICAL PROPERTIES; WASTE STORAGE: WASTE
HABAGENEZRT . FIPLD STODIES

<185>
Prancis, C.%., Oak Bidge Watiooal Labrratary,
Zavircuosental Sciesces Division, Oak xidge, TH.

Hoveneat of Radiostronties is Soils. (1)

TID-27568; Radjostrontius Bovesent in Soils ani
Optake ip Plasts. U.S. Departmenz . ¥ Enscgy.,
Technical Iaformation Center, Oak *idy~, ¥, Ch.
2, (pp~ 19-82), 131 pp. (TID-27568).(1978)

The movement of St 90 in soils is discessed
with esphasis orn trensport sechanisas and
proper sesssreveat of these mechanises. The
pcocesses by which Sr 90 soves in the soil
are: 1} sass flow; 2) diffesioa; 3)
sechanical siziag; B) biological transfer.
Por soils that are noncaltivates aci
sandy-acidic redionuclide sigration is
controlled by the mass flov sectaniss.
piffesion becowes more isportant in soils
with heavier textures, such as clayey soils.
Oply in sjriceltsral soils dees movesent sz &
result of sechasical aixing appear to be
significant. Biological trapsfer is the
least understoc: of the processes goversing
radionuclide sigration. The vertical rate of
movessnt in the soil appsars to be fedirectly
related to bath the exchangeable culcius
content acd cation-exchange capacity of the
s0il. Adding fertilizers iscreases both
parssetacrs and s a copsequence decreases Sr
90 sovesent. On the other 4, excessive
trestoent vith fertilizers enkaaces the
svYesent of Sr 90 particslsrly for soils vith
cation-exchbasge capacities -f less than 10
8€9/100 g. Stroatius vill diffase fester
vhen 8051 water and salt contenst increase.
The diffusion rate of strontics decreasas as
the organic msttsr ssd pA decresse.
Appacently trsssport is controlled sore by
advaction and dispersion withino ch crier
floid thas sdsorption-desorption exchanges
vith soil matriz. Hodels sad Pick’s
diffusion egeation sre jacludad ia the
presestatios., (@DV)

CATION EXCHANGE CAPACITY; CLAYS; CONPLEXRS:
DIFPUSION; DISTRIBOTION; EQOATIONS; PIFLO
STODIES; GROOWD WATER: INFPILTRATION; EODELS,
BATNEBATICAL; ORGANIC COSPOUNDS; RADIONUCLIDE
SIGRATION; REVIRWS; SOILS; LTRONTIOUN

<186>
Prascis, C.¥., Osk 2idge ¥Watiossl Laborstory,
Environseestal Sciences Divisios, Oak Ridge, T9.

fsdiostronties Sovenmeat i Soils and Opteke in
Plants. (2)

TID-27%64; 131 pp. (1978)




TEVIROUNZUTAL TPANSPORY

€186> COBT.
1L critical review of the peszlits of sany
isternational favestigatioces of the chesistry
of tadiostroatiae in the il and of the
factors that affect its awmilability to
plants is pressnted. Covered in the
discession is the distridetion of falloot
stcoatiae 90 in soil profiles, movesent of Sc
90 in soils, stroatiss sofl reactios
prodscts, plaat sptate of strontiea fros
satrient solutioas, strostics eptake by
plants as inflgesced by scil properties, and
sofl asendsents affecting Sr 90 ept.e by
plants. 7?Tro chapters ipn the hook have been
absiracted separately. (V)

SCILS; SOYPTIOB; ACIDS, ORGAFIC; SIQSPEERDP;
CALCIUN; CATIOS EXCRANGE CAPAKCITY: CRERICAL
PROPERYIRS; CLATS; DIPPQSION; DISTRIBUTION:
ZQUATIONS; PIELD STUDIES; PIIATION; GROSND
SATER: WSRIC ACIDS; INPILTRATION; IOS EXCHANSE:
CATIONS; LABORATORY STODIRS; MOISTURE; pR;
PHISICAL PROPEBTINS; PLABNTS; UPTANE; STROWTIOY;
RACIOBUCLIDE AIGEATYON; SOILS; 2PYYESS
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francis, C.¥., Oak %idqge Yatioral Latoratory,
Zavironsental Sciences Disision, Jak Ridge, 7¥.

Strontins Soil Peaction Products. (2

TI0~27568; Radiostrontiom Sowemant ia Inils and
Jptake in Plants. U.S. Departsert of Paergy,
Technicel Inforsation Cernter, Oak Pilge, TY, Th.
2, (pp. 83-62), 137 pp. (TID-27%8) . (1978)

Concepts and theories of strortios soil
reactions are presented in this discussion.
farly hypotheses put forth the idea that
releases of strontive to neotral or alkaliase
soils vould cause the strentias to be ssrbed
onto and/of coprecipitated by the s20il
carbonstes. Vater-insolotle phosphates,
silicates, and solfates vere suggested by
other bypotheres 2s the resson «trontius was
beld ip the soil. Irn acid soil stroztius
retention is thosght to be the resylt of
severa]l processes: irreversidle sorption
onto ires and alusinus sesquioxides,
occlusions by sofl orgasic msteer, and the
diffusion into interlayer clay micerals.
Stelies on a varisty of soils indicate that
cContrary to most accepted thaaghe sore thaa
90% of styontine is held in exchanjeable
forss., The excepticn to this fipnifng s the
Coastal Plain soils fros the soasthcastern
Osited States which may retain as such as SNY
inz s nonezchangeatle fore. 1 good discussion
of organic-satter reactior prodursts and plant
uptake with respece to tise is also
presented. (NDV)

SOSPTION; ACIDS, IRGANIC; CLAYS; DIPPOSION:
PISATION; BORIC ACIDS; INS EICHANGE; KCOPELS;
PLAVTS; RADIOBOCLIDE RIGRATICH; PRECIPITATION,
CRENICAL; SOTLS; THEORETICAL STODI®S; JPTAKE:
[ 14544 H

<149>
Preeze, R.A., 1EK, Thomas J. ¥atson Fasaarch
Canter, Yorktown Heights, ¥Y,

Thtee~-Dinenstonsl, Transicne,
Satursted-Unssturated Tlov in & froandwater
Denin. (2

Vster Resources Research 7(2):1367-365, (1971,

<186>

pril)

A three dimensioasl tinite 2ifference model
has been developed for the trestsent of
saterated 404 unsaturatel transieat flov i
zmell nozhosogeneocus anisotrapic geslagic
basins. Tthe gnigeueness of the sddel lies in
its inclusion of the unsaterated zone fn 2
basis-wvile model that cas alss haaile both
contfined and wncoafined satarated sjeifers
under bothk natsral and develaped conditjions.
The iategrated egiation of flov is solved hy
the line-successive-overrelaxzation technigue.
The podel alloss any generalized cegion
shape and any configuration of tise~variaat
bosndary colditions, ([heth)

A significant paper, now classic, that scifies
tte hydraglic flow in saterated asd sosatarated
woes {ato ¢ single forssletios 283 solves the
resultant mathesaticel equstions ssing ficite
f {fererce teckriques. (DR/00)

TISATVIATED ZONE; SATUBRATECL ZOSE; AMISOTROPY:
HYORAULIC FLOVW; GR00SD VATER; Z2Q0ATIONS:
TEROREZTICAL STUDIZS; COBPITEE CADES; MOOELS,
SATREMATICAL; RQUIPEES; SATEE TASLE: RE°D
PESSSOREZ; ISPYLTRATION

<189>

rexal, P., Kyoto Uciversity, Sessarch Reactor
institote, Rumatori-cha, Sesnsn-jus, Nsaks,
Japan.

¢valaation of a Combited Sorption %24el for
Deccriding Cesigs Transport ir a Soil. (2)

fAealth Physics 295(R) :555-5€2. {1378, Idctotery

A wathesatical sodel is pressated snd
evaluated in the descrifrion 2f cerion
resction and transpocre in the s91l. The
nodel {5 derciveld so the two stages; fast
adsorptian-degorption hased on ion exchanje,
and slov reaction reatricted by 1iffusion of
cesfem §nv2 the lattice of sinerals are takern
fnto account. A solutica for these ejuations
is grovided by the finite lifZereace sethod
vith quasilicearization tachsiqge, &
namerical analysis is also proviied,
in the evaluation of the solel, columu
expecisanes vere rurn. A colosn containing
fire quartz sand with 80% porosity and a
dispersi-.. coefficiane cf 11.% 54 <e/kr was
used. Th- breakthrodgb cacves indicate the
tvo-sta9e model is quite capable of
describing the ef%luent concentratian
distcitueion of the cesisx solations for both
sdsorption and desorption. This sadel is
flexible and say de adagted to incorperate
the varinas transformation seachanisas of
other radionaclide sorption »a a soil.

To 3i4

[{ 14}
porosity; Disparsion Coefficimnt

cs 137

ADSORPTION; BREAKTARGCGR DISTRIBITION;
OTSPERSIVITY; ZGQUATIONS; IO EXCRAWGE;
OIPPASION; LARORMTORY STUDIE3; RODELS,

EATHEAATICAL; RADIONOCLIDZ SIGRATION; SOILS,
waZh; SASTE DI3POSAL

<199>
sifford, P., 9.35. Veaather fureau, Osk Ridge, TV,

Reteorologicsl Parasatecs in Waste Dispossl. (3)
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1%, TOET7,

TI-TS1Y qPart 34 Zani1tery Prilfeering Bspecec
nf the Itnsic Coergy lalan’ry, Prosanlizgs of o
“eninar, TRyl w £-9, 1997,
tpp. ST-%9) (TIS-TUV7, facrt ). (15%4, Nctatar)

tastenrol2ias tarngs iavege 4 iz ete
grobles of vaste ixpsna. wither whag tie
eteIsoheres L sxa? ax a vekicla for the
trazaport an? 2if%sston of waste protentz or
wher tha 4i220asl 2f wanvan jats zose ler
selisn Cat e 3howm v 4:pwnd or AtecapPASLIcC
prasses. Az stes of corcect iz ie

cHasect LAL with sadte Aigomal in apar pitx,
sinca rhe (%o nf ovapora’ics fros zech pive
13 strosghare-epaniery, Pazdesetctally, rike
ra®e af ary kint2 27 pavesial *aver up Ny ¥ Ee
atarsphere is 2catrslled by tie jattral
jradient af ®da pcaparty ar g the strergrh »f
*ha gir vurtelecce, Uind variabiliey,

, 38 cnetraliad largrly by wecrical
Avasspheric tesparatice qaliects. TRix
tarbilence car te clazzifis? invo foof
tegises of ocan wind spend ard viermal
stability ac? are Raown ax the “g2zooklaves
terbslence types”. Classical theories of
coafsce ion and seindynaeic Boaeadary layer
€saclida n propesty 13 Al rpernal sost gapilly
vhen: tarbulence intensity 13 Gresresr;
12agrea n? theornal stability iz least; sean
vint snead iz jreytazt; 424 * e yiadient of
the propacry it jrestest, These fthenriex
alsn Yy Yo acrognt fof secondary affects
$GCh a3 foejheesd 2f Groued suCface ard 1ave
nf 4agosiriofr or Atsarption an rhe Jromnd.
T2 Aetsgaine the evapuratinn [ate, Ths
nesassary Javas wa e collecral a2
calrtlationz Ly thtee cosglasentary sefholsn
vere pegforsed, The trres emthods are:
dcgrier Riresn evapaiatior jan; M.,
Jea3121ical Tsrvey svaporation; arsd aze 27 ape
o7 B3Ce "Rann 'ranmpofe™ theorisz. Tr fthe
(inl? zeady ar “ab Rildge, & miltipgonqged
AFpLNach was dsel 41s to teall zi7e Af the
pits, and *as Wtly ratare of the sarrouniie;
tarrair whick may nayse dizpersior efferrg,
{v9V)

ABIIBPTINE; ATR; ATIISPHEEZ; "IPPOSIY;
DIS?RSIVITE; PYAPORATION,; PJEZLD LTUDIPS;
qETPIPILICY; PRECIPITATION, RPTEISNLOGICAL;
SPE?AGS PUTS. GPTAFE; MALSTES, RADIOATTIVE
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4cai], R.4., D.F. Wantlnff, and J.%. Peagce,
fi44le Atlantic Coastal Pisneties Tentar, Sandy
Hoeok Laboratory, Sijhlands, #J.

Bistrihntion and Abandance 3f Heasvy Fetals in
Pinfish, Invertebratan and Setisents Collactel
At & Dwapyater Disposal Site, (9)

Rarine Pollotion Bolletin 7(10):185-1R7, (1974,
nNcrober)

Sasples of hanthnpelagic fish, invertahrates,
and sedipents vere crilectmd is the qeners!
sres of Aespwetec disposs] site No. 104 off
Sav York Biqht end analyzed for heavy setals.
Speacisens of ANTIRORS RNSTRATA, PERATONURDS
ARRATOS, RALOSAOROPSIS RACRDCHIR,
STYBAPROBPABCROS KATPI, GEIYON QUIQUROEZNS,
SERIOLA, RIGOPRNE RYZONT, and STEPHANOLEPSYS
RISPIDNS vere snalyzed for Ag, As, €4, Cr,
ca, A9, Wi, Pb, and Zo. B cosparison of Hqg
lavals-in duncle fros A. MSTRATA . ollected
4t site ¥n, 106 and in specisans rollectad
off Cape datteras in 1271-72 and in 1881
shoved sioilar values (0.42 pps for an
averane langeh of 83 ce); hacacse of this
1ack of varistion, the other values for

satala BAY 4.0 [eiieaac’ %2rsal levels 3¢
“eepwater f1sk. TOoS7iC1808 vith cCther
ntulten inlicatas tig- Amep f1x% may
have le3as satal it e3> .le tis thaz ‘ko3e
f:zca the contizeg®al stel?, & tianal
ttciiar of silrater @422 sarface Zizh ale
twizg wede to Jeter e tl thoy 9ay act ax 2
litk fot *caanpor® 0f Reavy m~zal3 and atier
cortasitants fro8 s3rface waters to deptis,
Acalysis 2f sedigact samples sh2wa?l T4 lagz
tiar 1.2% pp@, ¥ €-16.7 ppe, C3 £.5-25.9
o0, B: leans thas 7.8 pgu to 1.1 pge, P
T.5-t pox, azt In 17.9-97.% ppe. Perire
collacriona say provile 4ats 28 possitle
szciselaricon of setals lae tn gceses 1irzpasal
GperArlioes arnd vegrijenons «X5OCT BeavArl VI
the Masdsor “hael? Valley. (lK2

Tsatal Ion Cotcesntraelion

SEITY; mEOINT- Cwad: YO
WITEEL; SEA DIZPIIh.: @ALTES,

i’;l'ln"nl':l'l; P38 S LT ASTE3,
TEOTITRIAL; EI P SENSTITMGS: TRERITAL

ABRALTZISC; COBTANISAST TRRISPOIET: P2 TRARIST:
PIELD STADITIC BIGINGITAL STADIIRS

€<112>
Taaqgqghion, H., Aktiatolaget Atamanergi,
Stacklolm, Swelern.

Zaiculations of Ficiide Tiqratian 10 %nct ard
Sorous Yedis, Panetrated by Sater. (2)

W2-RP-TT=2248; £0 o5, (1977, <epremder 13)

Snse physical and ssthesstical walels are
sivet. fo0z Bigrat1ae of nucliles 13 rocr and
pOIGus Melia peretgatel by water. The cases
conzideared are thersal convacrion die t3a thre
decay heat fros radioactive soucces ar’
transport dun to the hydraulisc gradiernet
cornectal with the qgeoqgraphic strictiare. Thae
sade!l for “hersal convactior i1s highly
sisplified bat Lz consegystive 7ospare? to
the oftar made sfiabatic assasprt.on which
Iisits corvaction effects to 4 feging
chatacrterizaed by a2 Lijh ratio batwees baoypant
and viscoas forces. <The piezosatci~ ha3yi and
cotrasponiing ralients ara calcilatad by
anslyrical sethols. It is shown that rhe
soletions ara stcanjly dapentant apon the
variaving of the permeability wirh lapeh,

The special fastares 2f siqration in cracks
ate ztulied, \ ~owo01'. € projras, RIWUTE, was

daveloped * Lo calcalations., Times
for tranu ‘. t2at agclides to
the ground 14 Laced gnirg
appropriate 4 Fuseptaty e
Sveldish Jepos te - eacjing sre

discun e, Y]

TRENRPTICAL 5T4CIES; RADINWICLIDE SIGPATION,
ROCKS; REPOSITORY: AODELS, MATHEYATT
PERREABILTITY; POROSITY; DPPPH; THERAA
PROPERTIES; CORYECTION; TIRE PACTOR;
DISTRIRGT IO COEPYICTYEY PRACINSRS; LEACHIWS;
GROUND VATER; ODERSITY; EZJUATIONS: COKPTTER
PROGRARS; TOPDLRAPHY
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fiaqan, ?.%., and 7.3, Riner, Dov Chasical
Cospany, Rocky Plats Division, Golden, CO,

Leaching Effects of Yater on Rozxy FPlars Rasvas.


http://Ui.fi?*,'
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<193> TovT.

CPDL-%83329-008, Interas]l Pepor-:

15 gp. (1972,

Jsoam 14)

P8

Py

CAONTAINIENT; CONTARIBITION;
LABIRATOBY STODIRS; LEACHING
CIUPIMNAS; RADIONICLINE RIGRATINE;
VASTY DISPASAL:

L stedy vas stlertsket to seasure the
leachtrng effects of Arco water oa Rocky Plats
wastes. The izsotope of igterest im tie tests
wss pletoaies. 2lso, tvo sosrces of water
were used:; groeand water from Agco (pR of
5.14) act entremate! vater collevted fros the
Socky Plats sostces (pR of “.86). Afte- 82
“ays of leaching, the Afco wvatar had ar
avetage pletosius equilibriss soladiliey of
.13 ug/) and an average [ of 11.0. “The
BPocky Flats water ksl ap avecage platcrins
ejeilibries solebility of 0.63 w3/l ard an
average PR 0f T 5, Process treatmant plant
vastes had an eguilibrios valee of 0.02 wqgri
art & pE of 11.0. The sert lovest
cosceatration of pletoniss occerced it a
waste qrowp cossisting of insalation, end
senl and slag residues frce the casting
fernaces and tedectior procesa. The valaes
fros thix groap eagre 0.05 39/1 and pA rangs
of 6.8 t9 9.9, The siscellsseods vaste of
the neaxt grogp (3lais, satals, coatastibles)
had 3 pletonins equtlibriem salubility of
aboer 0.5% 3q/1 and a pE of 8.3, vor
graphite wastes from prodectios castirg
soalis, the plstcaies solekility is 73,070
@3/ with pl of 2.3. rrom the data s
distiact soledbility acd pa correlatior is
4iscernel-~those wvastes vwith lov solstilicy
hBave relotively high ~R velees. The reasa:z
for l1ow pH values of tha graphite wastes is
attrideted to the nivtric ocii lesck giver
prior to discard. Although the gJraparra i
wsshel vith water, not sl]l the nitrfc s<id is
oved. If the inforsation is to be
extended beynad platoniss salabilivy ta the
behavior of pletonios in the environment,
socre infarsation on leached plutoniuns spe~sies
4nd exchaage bahavior vithk the 30il is
nacessery. (ndv}

PO uATE?;
pH; PLOTONINE
SOLABILITY;
ncres,

wASTES, LnV-I7veL;

SALID: YASTES, RADIOACTIVE

4158 >

Aig7ins,

G.H., Lavcafrca Liverpore Latocstory,

Liversore, 4,

Pralaarinn of *he Groand-uater Tontasinatior

Hezard fros Undarjround Suclear Explosions.

(3]

Joarnal of neophysical Ragearch
68(10):15179-15719,(13%9, Octobder)

~ontapination of qround water as a4 gasglt of
unierjcoend nuclaesr explasion has Leer
sinjisized due to the forsation of silica
qJlass by tha asplosinn, and the jon erchanqge
properties of tha fission profaces in asreh
sinacals and vater, FExtent of Silica ~'ass
az99nd datonation ates is sppcozisatad hy 1°
W(Zeis3) ft, vhere ¥ s the asount of ruclesr
explovive detonatad in kilo ton wquivsienes,
The parsastars identified as influencing fon
rcansport are (8) tae capacity 2f the
sinerals to undergo fon eachange, (1) tha
Aistribation of verious iomic species, ans
(C) the kinatics of Lon tranepnce. The
occacrcance and nature of squifers ts reviaved
in qenersl tares. Dsts ars presented on the

<18

cagacitiexs and 2i1stribation crelficients of
several s0il and stseral types for cesisse,
s:xortise, yteried, platoaiem, cetium, and
rathenian. (Awtk} (I}

Jiscassion is lisite! to tde hyirolrgical ispact
of sanderjrostd nuclesar letomations. Sigaificent
4ata age presented ot the Alztribacian
cceffi-ieats of various mioectals tar f3ssios
wodecea.  (DRITY
Jistribation Coelficient: loz Puchasje Capacity
ZP0CED BATER; COSTARIEATION, EEPLOSIONS,
$TCLEA®; EADTOWICLISES; DACINEITLIIE ®|ISBLITINN;
SIILS; RIWERALS; O EITHASIEZ CAPAIITY
BISTRIATIION CIEPFICIEPT: SLASS; 1RV 1Rys

<19%>

013, T.Ja, J.¥.B. Stewart, asd J.B. Settany,
Jnivesrsity of Saskatchevan, Sseskatchevan
tastitats of Pedology, Saszhatoosn, Ssskatchevan,
Zaaela.

Isfl3ence of vthe Chemical Yore of Mercicy oo its
ddsorption acd Ability so [each throagh Soils.
2

Jeurnal of Invironserntal Jmljey
T(3) : san-ans, (1978)

The adsorption of H7 1n tvo 4ifferent 30113
is discussed. WUhap sercery entecs the sail
profile it say be adsorted, precipitatad,
eolatilized, leackel or taken sp by planme
toots. The primacty process is aisorption and
it vsually Zetermices how sach sercacy
repains Lo the soll solotion. Alsorpton of
aarcary is 4ependent on the chesical species
of Hq, the ascant an® chesicil nature of
inorqeric and orgar sa1l coallorls, 301l oA,
and the typse of cations on the axchanje
casplex. ¥hich of thess fecrars is most
isportant {3 2ifficulet to detersine, however,
the adsorption in general can ba descridei in
terss of the Langssir ajuation. 7Twa soils
vere selectad for the expacrisents, an Nrehic
dark Chetnozesic Asqaith loasy sand arnd an
Grthic Black Cheraozeslc Oxbov loas. The
Asquatth moil hat 8 oR of 6.6 15 the uppear 15
ce 8long vith 8%.9% sand, 5.3% sile, B A
clay and a catvion sxchanje capacity of 7.23
84g/10% 4, Similag charactarisitics for the
Gghov 30il are: pR, 7.6 23.9¢; 10.7%; as5.0%;
and 26.0 neq/ 100 g, cespectively. The
petcent orjanic cacbon in the Asjuith is 0.79
and §s the Oxbav is 2.90. Por earh mdil,
valoes of adsorption sa sine decreasad fros
¥gCl2 2o PRA to MUC with the hijhast values
ozCaring tn the Ngbov (2.875 HgCl2, 719 paa;
60F 0G/9 ReC ws 223; 309 20 ug/g

casgect ivaly) doe to the greater clay snd
organic carbon cootent. In both soils tir
sejority of the Aq remained in the 0-10 c»
layer and 10% or lens Hg vas leached.
Recovery of the Rg in the Asquith soil ctanged
from £3.0% for the ANc to 80.4% for tde
ficCll, £rn the Oxbov soil 78.8% vas recovered
fros the AAC and 93.1% vas recoveted for the
HgCl2, EPxtraction ezperlsents shov little
{0.3%) could be extracted by CaCl2, WHAOAC,
EDTA, or DTPA. Resuits indicate thst the
Oxbov s0il lost lacs Bq taroaqk
volatilization thas Aid the Asquith soil due
to (ts ability to adsorh qrescer asaants.
(npwy

pA; Graipo 3ize Distcibotion; Cstion Pxchanqge
Capacity

ADSORPTION; CATION EXCHANGE CAPACITY; CRERICAL
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<195> TOST.

PROPERTIES; CLAYS; CHISPLEIES; ORGASIC CORPOUNDS;
pE: CATIOES; PQUATIONS: SOILS, LOAR: SOILS,
SAYDY LOAS; WASTES, SOYRADIONTIVE; RENCORY
CALITIDS ; LABORATORY STUDIES

196>

dolly, D.2., srd P.R. Perske, Palo ilton
Ladocatorjes of Isotopes, Parth Sciecces
Section, Palo Alto, CA.

Transpoct of Dissolved Zhesical Contaminaats in
frcaadvater Systeas. (J)

COSP-66358); Teacir Bo. 110; Yevala Test Site,
ockel, 2.3, {%3.), Proceedings of the Techsmical
Sessions of the 19th Annwal feeting of the Bocky
wountain Section, Geological Society o America,
Las Yegas, ¥Y, Ray 11-18, 1966. Jeological
saciety of Amarics, Inc., Boalder, CO, (pp.
171-183), 290 pp. (1968, Hay)

Noe disensional half-space
dispersive-couvective wed fus ssajiytical
solstions for cosmtasinaat transport for tvo
df{fferent boundary conditioas are derived.
Jne case is constant concentration at the
origin, the other is decaying concentration
at the origin {ome subcase is natural
radioactive decay, the otber 1ubcase is
natoral decsy co‘ihed with artificial decay
due to eixing with inpet dilavant). (0N

Analytical solaticas presented are outdsted, not
very original, and better current treatments
exist, e.g., Bear Book. (DH,00)

DISPERSION; GROUND WATER; EQUATIONS;
RACIONDICLINE RIGRATION:; NUBEFICAL RETRODS;
NODELS, MATRENATICAL; THEZORETICAL STODIES

<197

Bsieh, J.J.C., A.E. teismensne, and L. 2.
Brownell, B8attelle-Pacific Botthvest
Laborator ies, Water and laad Rescurces
Departaent, Richland, Wa.

A Study of Soil Water Potential and Tesperatuce
in Ranford Soils. (%)

pENL-1712; 23 pp. (1973)

This docaesent describes in detail the
construction and installation of s string of
thermocouple psychrometers and diode
teaperatare transducers in the soil betveen
the surface snd the water table on the
fanford feservation., The results of fifteen
sonths of data gathering fros these
iastresents indicate that solsture sovesent
in the soll profile, if any, is extremesly
asell. (Ruth)

7ield axperisents ssing thersocosple
psychroseters and diode tamperstere transducers.
Osefel and race field 4a contribstes to the
snderstandiag of the ansaturasted zone at BAWL.
(08/00)

Noisture Potential; Volesetric %ater Content;
firais Size Distribetios

OFSATORATED ZOWE; CAPILLARY POTRNTIAL;
TENPERATORE; PISLD STUDIRS; EYDRAULIC PLOW;
SOILS; INSTHIUNRATS; NOISTORE

<198>
weaphrey, 7.¢., snd P.N. Tiagey, B25 and 3 Idahe,
Inc., I2abo PFalls, ID.

Tte Ssbsurface Higratlios of Radioseclides at the
Paldicsctive Saste Rasajesent Cosplex, 1976-1977,
2)

TEZZ-1171; 98 pp. (1978, October)

Torty~seves core sasples wece collected fros
e wells oa the IFEL Rad foactive Vaste
Racagewent Cosplex, alomg with sasples of
perched nater fros well 77-2 ard swdpit
sasples collected by Arive-tebe.
Statistically significant asouats of
radiocactivity vere initially indicated in 1?
of 303 azalyses. Reanalysis of sxterial
correspouding to 18 of the 17 positive
results failed to confirs the origimal
analyses; of the cemaining three, one was
confirsed, and iassfficient saterial vas
available to repest the other twd. The
iscoasistency of the remits sajgjests that
some of the origizal sasples may kave beer
contasisnated is preparation amd/>r amalysis.
Analyses vere for Pu 238, Pe 239, Pu 230, Ax
283, Sr %0, Ce A8, Cs 137, gad Co 60. 1In
all well saaplss, raudfossclide concestratjons
vere below 10 ({E-8) uwCi/g. Evsaluatios of the
data does not indficate radfoneclide
wigration. Nost of the radiomwclides have
been contained within tw feet of the burield
vaste, bdut trace asosnts occerl dowan to six
feet. Pit 2, wvhich provided wost of the
treach sasples, wes flcfed ia tle 3piiag 2f
1962 before the vaste had been covered, aad
aay have been the source of sose of this
migration. There £s 20 conclesive evidence
of radioanuclide sigration iato the waderlying
Snake River Plain aquifer; the conceatrations
and locations of radionuclides detecteld 4o
not constitete a hazard to the sgaifer, and
with current protective seasures, further
sigration of rsdionuclides is sufficient
guantities to be a futore hazacd is not
expected. (Ruth) (LKH)

Total Ion Concentration

Pe 238; Pu 239;: Pu 280; Ae 281; Sr 90; G 1a¥; Cs
137; Co 60

PERCHED SATER; CORES; RADIOBUCLINES;
COFTABIBATION; BADIONOCLIDE HIGRATION; AQUIPERS;
SARPLES; SARPLING; STATISTICS; PITS; TRENCHES;
TASTRS, TRASSORANIC; WASTES, LOW-LeYEBL; WASTES,
SOLID; RONITORING; SITE SOBYEILLANCE; PIEZLD
staoles

<199>

fessin, L., J.N. Hataszex, J. Hutchinson, asd M.
#aklen, Fev Torx State Depacteent of Health,
Division of Laboratories asd Regearch, Albany,
r.

Chenical aud Badfochesmical Charscter of a
Lov-Level Radiocactive Waste Barial Sits. (2)

CONP~7170512; Resagesent of Lov-unl llﬂoceun
Wasts, K.¥. Carter, .M. Nog.issi

(Rds.), nocoodhg- of & Sysposius, u
oA, May 23-27, 197). Pecgamos Press, Fev York,
3T, Che 8, (pp. 883-900), 1214 pp,
{CORP=770812). (1979)

Tae primary objeccivea of this study of the
radiocactive vasts burial groesd st West



http://Pet.sk*

.

EEVIBODIRYTAL TRANSFORT

<199> COPY.
Yelley, BY were: {1} to ideatify
quantitatively fia harjal tresches, seutface
and undergrownd waters, amsl 2ir the
radioneclides that are of grestest
{iqui€icawce te hesam health, and {(2) to
obteis cheuical apd ratiochesical data
assential Cor predictive sodeling of
radionsclide noveseat fros the derial
trenches to the ocusite and offsfte
enavi 13 2 vere pecformed on
tcesch-vater sasples for gross-zlpha and
gross-bets activity and for N 3, C 1%, S 90
asd 20 other tadicasclides. Of these, 8 )
and Sr 90 wece the Bost abualant.
Sadjioneclides concubtrations in water peaped
ouwt of tremch 5 fa 975 were (in eCi/ml):
830 1.56-2.20, Sr 90 1.37-1.89 £ tO(E-W),
fu 236 5.1-51 £ W(E-7), ™ 239, 280 2.5~15.5
£ 19(E-T7), Cs 137 1.87-3.81 I 10(2-5), Pe 5%
5.3-15.5 1 10(2-6), and& ¥l 63 S5.0-9.1 1
10(e-5). Cacd or bicarbonate—C 8
ceached levels ss high as 7 I 10(E-5) eCi/al.
Concentratioss ia a gives treach sere fairly
corsteant (to am order of magnitedej, althoagh
isolated larger vacrfations exizted. Thus,
the rydioneclide concentrations in the
trenches can be character §2e¢d sutticiently
for mathesatical sisulation steudies as a step
tovsrd model developaent. Deteraisiag the
conccibution of the radiomaclide froe the
trenches to serface water is coaplicated by
wespans fyllost and the neuchty prasence of
the fuel reprocessing plamt, vhich have
relensd wuch of the sarface contasination
present {s the local environsenz. <aaples of
trench vas trapped snder the soil caps vere
slso collected fros several well pointr.
fadiocheaical asalysis yielded snespectedly
bigh levels of C 18, up to 9.6 X 10(2-5)
aCi/cw cu, These sssples also contained ap
to 68X CHS. Excapt for vater nverflov fros
the trenches, the largest uncontrolled
release fros the trenches to the environsent
say be fros escaping gases. (Auth) (LKS)

fotal foa Conceutration

# 37 St 9; Ca 137; C 18; Pu 238; Pu 239; Pu
200; re 99; ¥i 63

DISPOSIL SITE; BURXAL, SPALLCE; TRERCHAES;
2ADIORTCLIOE RIGCBATION; WATER; RADIOACTIVITY;
TRITION; CARDOW 18; STRONTIOR 90; RADIOWOCLIORS:
COWCEFTRATIONS; HETHANE; PLOTONINN 234
PLOTOSICR 239; PLUTOSIOR 280; CESIDN 1137; IROB
99 PICKEL 63; SURPACE WATRRI; GASES; WPLLS;
FIELD STODIRS

€200>
Inooe, Y., Departsent of Senitacy ®nyineering,
fyoto, Japan.

Predictios of sdionuclide Migration {n Groond
Sater st the Japam Atosic Energy Research
Institate., (3

COBr-670511; STI/PUB-156; Disposal of
Nadioect five Wastas fnto the Ground, Proceesdings
of s Sysposies, Vienns, Austris, May 29-Jane 2,
1967, Iaterastional Atosic Emergy Aqency,
Yiensa, Avatria, (pp. 169-177), €66 pp. (Vv67,
Jene)

Tha sotption and sigration of the principal

fong~1ived fissjon prodocts in soil and rocks
were stadied onder the conditions of & soving
€iltratios stresw. Lsboratory investigations
of the sorption propecties of soils end rocks
were perforaed on sasplas (of distarbed and

nstoral structure) obtained by dgflling. The

<199

accamlatioa of activity ia the solid phase
was found to proceed slowly, whizk leld ¢
considerable activity ascaping in the
tiltrate. rield stedies of radiostrostiss
nigration ipdizated the possiblility of
applying the fundameatal coacepts of ioa
exchaage theory to calculating the movensest
of the solation front. The possible
relatiouskip betwecn labocatory
uicrocoapoaent distridution coellicieats and
actsal strata effective porosities asi.
filtration coefficients vere 2lso broeght ost
by the field studies. It was concleded that
the sost saifors distribetiosa asd migratios
of radiomssclides (vhi-n is assaciated with
contasinatior of the svallest mait voleuse)
occurs through horizom:.al 2ispecsion of the
vastes. This cas be browght abost is porous
vates-beating hucizous. The most seuitabdle
vater-bearing zomes for disposal of
radicactive solutions were tho .ght to be
deep-lying horizons of relic vater and the
local strectetes of static zones. (AT)

» stedy of the sorption and sigration of
dissolved, long~lived fizsiom products is soil
and rocks. It is applicable to site selection
for disposal of raldicactive solstions and to
leakage probleas. (DR/HT)

Jepth to Sater Table
Str; Cs; ®u

BADIONUCLIDE AIGRATION:; SORPTION; SOILS;
PILTPATICH; YO% EICRANGE; <TRONTION; CESIUY;
BYTRENIVN; ROCKXS; PIRLD STUDIES

<201>
"pove, Y., Departseat of Ssaitary EZagioeecfnj,
Kyo.0, Japan.

Prediction of fadiomaclide Rigration in Groaad
Vater st the Japan Atomic Emergy Research
Inatitete. ()

COBr-670512; STI/PUB-156; Cisposal of
Badiocactive Fastes into the 5round, Praceedings
of a Sysposice, Vieona, Lustria, #sy 29-Jane 2,
1967. International Atosic tnerqgy Agency,
Yienna, Rustria, (pp. 199~211), 666 pp. (1947,
June)

Radionsclide sigraction in groundwater at the
Japsn Atoaic Bnergy feseatch fnstitdee {n
northvestern Japsn was predicted fros field
gtoutdvater ueasuressits. The theory of the
velocity of a cadionucl ide in groondwater
baing related to the grosndsater velocicy and
the dispersion of radiomiclides being
predictable fros the grovandvater dispersiosn
vas applied. The surlace sedinents at the
site are stratified sand and loam that slope
about 10 degrees t td the Pscific Ocesn.
Groundwater flov vas indirectly deteroined vy
Dacrcy's lav {vis perseabiltiy and
equivater-level field mesascesents) and
directly memavucred by tae poiat-diletion
sethod. Valies of the distributisa
coefficient of various redionsclides vare
obtaissd Dy sesssresent of the sass action
copstants of sand and/or direct
cospacison of vater and radionx~lide travel
(by passing a radionucl ide in ground wvatec
throtgh a s0i1 column). MNigration vates vere
obtalsed relative to groundwater by
substituting valses for the forsation
porosity, formation density, and nuclide
diatcibetion coefficients into a sethenaticel
expressioa. Strontius was found to esove at
1.13 s/8ay in tha region of high groundwvater
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<201> CosT.
flov. A possible location for a radiocactive
waste berial site for the laboratocy was also
suggested. (Auth) (¥7)

The stidy can be esed to print owt the type of
sessuresents necessary for predicting
radionuclide sigration in grocundwater, which is
isportant te waste site selection. (DBR/ETY

Sydraslic Conductivity; Depth to Sater Table:
porosity; Density; Distribetior Coefficienr; fom
*schange Capacity

St 90; Cs 138; Co; T

RACIOEICLIDE HIGRATION; STROFTION; CESTON;
G80UPD WAYER; DISTRIBUTION CCEFPICIEST:; BAT™?
TABLE; SEDIVEWTS; WELLS; EBYDPAOLIC JELOCITY;
F{2LD STODIES

<202>

foose, Y., S. Worisava, and T. {Traaslatnr
GChtani, Xyoto University, Faculty of
fngineering, EKyoto, Japasn.

tigcation of Padioactive Suclides iz a %odel
soil Tank. (M)

oLs-75-107; 2 pp.; 1978 Fall Divisioral Yeeting,
sibon Senshiryoka Rakki, (pp. 89). (1978}

% »d>lel soil ted coaposed of 306 ¥g of
soistened sand (density 2.65 g/cu cs, averzje
jtain size 7.57 mw) collecte2 zt the Tokai
Laboratory of the Japsn Atomic ®nerqy
Research Institate was placed in s 105 x a3 x
55 cs vinyl chloride tank, to fors & 50 ca
4eep layer with an averaqge pore ratio of
15.6%. & cylinder of racionuclide/cesent
uatrix cootainiag S5 ali Sr 99, € wri s 137,
100 uCi Co 60, CG.0% aCi Pe 59, 2.5 oi =a S8,
5 9Ci 2o 65, and 8 oCi Aq T10m vas wet cured
for 7 days and placed in the s0il. After 22%
days, results ghnwed that St 99 and itc Y 40
daughter vere the only radionuclides leacnsd;
2f the two, Y 90 sigrated faster, The
velocities of these nuclides are believed to
be iccelefated by the presence of other
elesants, such as calcius. It was conclauded
that the soll distridbution of radfonuclides
can be estimsted to a certain externt from
their distributfion coefficients. (LKR)

Density;. Porosity

SE 90; Y 90; Cs 137; Co 60; Fe 59; Ma S&: Zg 65;
Ag 1108

MODPLZ; LABORATORY STUDIES; SAWOS; CERENTS:
PALTONOCLIDE AIGRATION; DISTRIBCTION; STRONTION;
YITYIUN; SOILS; WATER: WASTE DISPOZAL; VASTE
TARAGENENT

€203>
Jeter, N.¥., J.0. Bartin, and D.F. Schutz,
Teleadyne Isotopes, Westwood, #J.

The digration of G-3e0us Radionocl ides throagh
Soll Overlying A O.aniva Cre Peposit: A
Bodeling Stedy. (3)

GIBX«67(77); IWL-8611-8%0; a8 pp. (1977, Aujust
9%

This study presents savers] one-dis~nsionail
asthesstical sodels to simulate the

distribution of cadionaclides ia soil
overlyfiag scanies ore deposits, as an attaspt
to detersine the feasibility of sraaies are
detection by resote guochesical sethads. The
sodels ab @ s, U~ asl Ra-frae
z0il overlying a plasar vraaive deposit 1 =
thick and of ianfiaite herizoatsl exteat, withk
0.6% 5108 and 205 emanation. Growad water
etfects 2re not considerd. The steady-state
diffesios sodel shews that B33 222 (half-life
3.€ days) and sosn of its dasqhter pTeducts
voald De detectadle szaveral tens of seters
froe a sranise deposit; this range wosid
actuslly de shortened By the sashing effect
of Bu geasrated vithin the overlyisj soll.

Kr 85 would oaly be sarginzlly datectabls i
the iamndiate vicinity of the oce, and ia
shallow deposits wowld be sasked by diffusiorn
of atsespheric ¥r iante the soil; Zs 13) wssld
te detectable a: balf the caage of *a 222,
Stesdy-state and trassient »edels wege wsed
to evaluate the effect of suil gas satien as
a trassport mechacisa. [oag-tecm soil gqas
sotiocs or the order of 1 x 10(2-B) ca/sac
could increase gaseous ralicactive isotepe
zctivities several orders of sagajitede aad
grestly incraase the detactabdilicy of ¥,
7his hypothesis should be explocred further.

A transient nwserical solel to stwslate
barosetric inflgences on 8a 222 wmigractioa
indicates that rear-surface effects are plus
or sious 15¢ for batosetric fluctwations of
$=-10 sillidbars asplitsde, which vould nov
sffect the Zetectatility of sramiva. (LXW)

eARSLE, MATUTUNTITIN. WILS; EASISETALISES:
S215I0%; 09L5; GROCAZRISTIY, 2A903; JMISAIRY
PRODOCTS; GASZS; EPYPTOB; IZSON; S1DIOFICLIBE
KICEATION; DIPFUSIOS; THZOMETICAL STOOIES

< 208>
Kaseshizo, C., Y. Tanaka, Y. Tasachi, and I,
Takahashi, Kyoto Gaiversity, Kyata, Jagam.

Tests for Behaviors Sf %2adiscactive fodine %3 in
Soils. Part 2. (3)

Bulletin of the Institste of Atosic Znerjy,
Kyoto University, pp. €3; CRNL-tc-#8%8); 2
pp- (1971}

Tests of the transport goperties of
radiocactive iodine Jas in a soil colesn were
condacted using samples of staniard sand
Eron Toyoura), coacse tiver saal, fins river
sand, and soantain soil (cley) packed in
glass pipes. Aic cortsirirg the jodine gas
vas fed through the pipes at o fixel flow
rate and ¥ 111 concentration at selacted
points vas sonitored using an Wal
scintillation cogater with lead collisstor.
The absolute guantity of fodine was
deternined by ap fodinesercy sethod. The
origisal data wice intagpolatel to odtain the
spatisl 3istridocion of iodine concemntratior
at any given tise. Test reselts are given.
feselts indicate there are 2 types of iodine
adsorption: one easily desocbadle (issened
for convenlience t) be of the Neacry type), the
other desorbable only with difficality. Tthe
latter is considered to be & type in which
ad-czption prodedility 1s proportionsl to
ducation of contact with the gas, and an
equation is given elaborating this
telationship. Accordiang to thic equatioan,
adsorption increases as long aa the aspply of
todine gas lasts; hovevar, in the sctesl
test, & satscation effect vas odserved. In
spite of this, the transport of lodine gas in
aolle can be well descrided by the equation.
(LEN)

PR A vy
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ABSOSPTION; GASRS: LABORATORY STORIES: BALOGENS:
BAPTOCRENISTRY; SAPBS; CRLAYS: SOULS:
COUCESTRATIONS; IESORPTIDE; ISOTOPRS: modmLls,
SATHERATICAL: EQUATIONS: RADEDWKCLEDS HISRATION;
I00IIT ¥}

<29%>
Tacy, 5.3., ak Ridge Batieaal Laboratecy, Oak
vidge, T5.

Salfsactive Seste Blspeszl Report en Seepege Pit
Liguid faste -~ Shale Celuse Expxcinemc. (B

SEEL-2815; 2V pp. (1957, Wevesber)

The reselts of a laboratecy colusa experineat
stilizing Conassega 3hale snd
iatecuedisata-level liqeid wastes fres the
seepage pits ot OPIL are wemated is this
cepoct. The thrwe prisary objectives of this
stedy vare te develop netbodelogy for
ptadiction of Breakthcesgl of radionsclides
fren the shale satericl, the ocder of
appescence of the Principal radiensclides in
the breskthzough, aad the leachahility of
sothed vadioseclides from the shale fros
infiltcating msteotic waters and flovwing
qrosadvater. It was estatiished that
brexkehrowja LNt 0 foedicted L: the
eonitecing of casiss 137 activity and the
ohsecvance of significast cims in effleent
cesine 137 activiry. The otder of
Sgeaktiroeghk was shown to be rethenise and
care earth eleseats, fellowed Dy serantise
and coesien. Leaching of the satyrated soil
coleas by tapwater Cevealed the good
ceteation capebility of the Corasauga Shale.
Pifty celeusa voluses of freshuater was unabdle
te Teseve wore than o8¢ percent of the socded
radionsclides. The capability of the shale
was observed to De 7.7 x W fE*8) dpw per
qran. The poor cetention 5. tuthenium vas
attribeted to the forsation of anjonic
conplezes. {(3C)

The ceselts of this stedy regresent ¢an ispoctanc
source of ios exchanges asd demcriptioa dats
relavant to the OBPL berial facility as vwell ss
to other sites with sisilar lithology. (BR7JC)

Tos Exchange Capacity: Total Iom Concentration
Be 106; Ca 137; S¢ 99; 2are Lasths

ASSORPTION; SEEPAGE FPITS; SHALRI; CATIO¥N
LICRANGE CAPACITY; CATIOS COWCINTRATION; CESIUN;
STROWTIONR; ROTREWIGN: CLAYS, EPPLUBNTS; WiSTES,
BADINACTIVE; LEACRING; WASTLS,
TETEBNEDIATE-LEVRL ; RABIONOCLIOE NIGRATYOP;
LiBORATOSY STUDIRS

<208>
tands, E.0., L.N. Thorvig, sl R.G. Gest,
Gaivecsity of winnesota, S, Pasl, nv.

Rffec® of Sejactive Dinsoletion, Electrolytes,
Revration, and Sterilization om Technetiss 99
Sorption by Soils. (2)

Joscnsl of Esviconsental Qualicy
€(2)1 181~ 187, (1977, April-Jeme)

The extent that Technetivns 99 iu sorbed fron
agueces soletion by 37 well-charsctecited

e e e e e e ———— 1 i T A R KU AP I INE
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Bisnesota sokls is deternined. Alse secption
sechanisss are elsciiated. Techunetius 9% is
& persisteat crdicaeclide with a half-life of
2.1 € 10(+5) ywacrs aad is predeced at a rate
of about 28 wqrlay/a8. Techaetium zan
potantially satex the eaviroaseat fros fuel
seltiown, fesl cladiiag defects, ceslant
systes leaks, ssclear sedicise, and fallost
frem awcivar detocations. The physical and
chenical propectie: af the seil sanples were
detecnined, but the sinernlogy was left im o
general forsat. The (Ine silt had sica,
Raolisfvre, guartz, asd Dh'dspers. The finme
clay sas mainly sostsocillonite with sese
aica and kaolisits. Ouly the Bicollet
sebsucface, Iissersan seclface, and Begne did
sot soth 201 of the Tc 59 (30 uCisy) added to
a3 aguecas solstion at 25 degrees T over & 3
to 5 veek perjod. Beaseresest of the pi
bafere and after yielded no usable socption
vs pR treads. The mils that &id ot sord
98X of the TC 9% had a high orgamic costest
ansd by a disselstioa traatseat vith 8202 on
ose of the high orgasic sails the socrption
teaction was stopped. By increasiag the
assunt of T¢ 99 te 3,000 nCisg it was shova
that the 30 nCi/g was delos the sorptios
cagacity of sodt of the s$nils decanse the
3,000 aCi/g vas ultisately socrded ts the 98%
lesel, *The specific activity of Tc 99 is
7.2 oCi/g Tc,. Asion emchamge 38y 3ls0o be a
sorprion nechanise whes Tc 99 is added im
seall quantities as TcOd-. The slov kinetics
of sorptios seggests that the cremoval fros
selstion 22y te related to microbial
ectivity. This vas schataatizted ohan
cesoval stopped after the soil was
sterilizel. The fisal stedy o2 seration
showed anaeredic czadiitions are not requives
for Tc 9% to be sorbed by soils. (¥D¥)

Grain Size Distribution;: Cation EZxchange
Capacity: pl;: Sigration Rate

c 99

AIR; BETA PARTICLIES; AWIOBS; CATIONS: CERSICAL
PROPERTILS:; CLADDING:; ORGASIC CORPOUNDS:

O EIDATION; pR; PRYSICAL PROPEIRTILZS; MALY-LIFE,
2ABIOLOGICAL; SOILS, CLATEY SASD; SOXLS, SaFD;
SOILS, SAUDY CLAY: TERFPRRATURE: TIAE FACTOR;
KAOLIFITE; RONTSOBILLOWITE . SPECIVIC ACPIVIRY;
SORPTIOB; LABOSATORY SZUDIES

207>

Last, G.V., P.G. Tasley, and D.G. Bcovs,
Atlantic Richfield Raaford Cospany, Richklasnd,
L/

S0il Boistagce Tcansport Duriag the 1375-197% and
1975-1976 Vater Vears. (2)

ARE-ST-186; Y33 pp. (1976, Decesber)

The rste and direction ¢f soil molatuce
sovenent in Ranford sedisents vas detersined
for the 1978-1975 and 1975-1976 wa veass.
The data for these detersinations vere
obtained fros tvo lagge lysiseters located on
the 200 Area plateas near the center of the
Sanford Neservation. Dering the 1973-197%
sster year, meteeric soistufe percolated to a
depth of 2.5 saters with a pesk soisture
content of 10.% volene-percent. Thim
raccolation envelope vas elininated dy
eveporation ducing the Wot dry ssnser of
1975. The 1975-1976 veter yeer hs8d ooly 70
percent of the Normal precipitation; thea,
the percolation envelope vas sgnall and
penetrated to a depth of only tvo meters.
Rowvever, in aplte of tbis shallov depth and

it
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lov veluse of meisture, the percolatioa
eavelope was not elisinated by tle mad of the
sater year bacasss of lower seazomsl
teaperateres and higher hemidity dsring the
drying season. foisture contesat of sediments
in the %-18 petaer depth range shosed no
relative change tirosghout the tvo Gater
years, and Ro moisture accausulated at the
bottos of the lysiseters, which ladicates
there is a0 dewp percolation of meteoric
solsture at this site, and no recharge to the
grosndvater. (Astk)

Inforsation om the eaviroamestal characteristics
of the Hanford shallov lasd, radicactive waste
burial arex is preseated. (Du/7T)

Yolesetric Yater Coatent

SOILS: SEDINEPTS; WOISTURE; WTER; PERCOLATION:
EYAPORATION; NYDROLOGCY; GROUND WATER;
PRECIPITATION, URTROROLOGICAL; PIRLD STUDIES

<208>
Lebecka, J., and I. Towia, Gloway Iastytat
Gornictea, Katovice, Poland.

Use of Liqgeid Scimtillators for Determinatiocn of
(In 1188) 20TA, Ra2 (S 35108, K(I 125) Utilized s
Tracers is Stedies of Nine Sater Razards. (3)

2g7ae de i'iastitet d'Aygiene des AMines
32(2):76-83. (197N

A cev sethod of messuring radicactive tracers
used in groesd water studies is presented.
The activity of the tracers (Is 1189} IDTA,
Na2(S 35)08, and K(1I 125) vas seassred by
1iqeid sciatillometry, alloviag greater
seasitivity thas reported previously in the
literatsre. Seasitivity of the method is
2.82 cpa/pCi for In 118s) 2DTA, 1.77 cpas/pCi
for Ha2({S 35)08, and 1.33 cpa/pCi for K(I
125); siniess detectable concentrations are
1.53 X 10(8-13) ci/ce &8s, 3.12 X 10(2-13)
Ci/ce da, and 8.5 X 10(E-13) Ci/ca da,
respectively. (Is 1143)EITA ves used is 8
practical test of the balance of waters
4rained to an undergrosnd coal slise settliag
taak; recovery of tracer in this case wvas
A5S. Losses vere attridbated to leakage of
water \briegh pores amd fisseres in the rock
and by sose sorption. Estisated average flov
tine for vater throwgh the vorkings was 32
days. 1The sethod can be wsed for
ssasurepents of the migration sad balance of
vaters wsed for hydraslic stoving, water
balance ia the case of utilizing sine
vorkings left after coal extraction as
ondergrosad ssttliag tanks, or for any
hydrologic studies teguiring detection of
tracars at very lov coscestrations. (LKS)

Total foa Coaceatration
In 118n; 8 35; T 128

TINCERS; GROOFD BATER; EYDROLOGY; WETHODS;
SPECTRONETRY, SCINTILLATION; PIELD STUDIES

<209>

Leddicotte, G.¥., B, ). Rodger, 2.L. Prenddberg,
sed W.¥. Wottom, Plorids Power and light
Cospasy, Wiaai, PL; Wuclear Safety Associstes,
Bethesds, #D.

02

Suggested Quantity and Coacmstration Liaits to
be Applied to Key Isotopes im Shallow Land
surial. (3

CONP~T7705%2; Gasagesest of lLow-Level Radicactive
Waste, U.€¥. Cacter, S.i. BSoghissi, aad B. Eakm
(Bis.), Proceedings of a Sysposiss, Atlanta,
cA, Hay 23-27, 1977. Pergmom Press, Bes York,
Y, Ch 10, {pp. 1073-1118), 1278 pp. -
KOsP-770512). V9%

This paper introdeces a sethodology t>
develop fsotopic limits, expressed doth as
gqeantities and coacentratioas, for the
disposal of los-level raliocsctive sastes vin
shallaw lund Barial. Thst lisits wete
developed for two hypotletical sites, one in
s hunid reglioa, tte other in a dry area. In
the calculations it has deen assaned that 2.0
X 10(2e6) cv u of vasts will be buried ower
70 years; deasity of the waste is asswsed to
be 1200 kqg/cs a and the concsatration to be 1
‘wCi/gn, giviag s -total euantity of
radicactivity of 2.8 X W (Re)) Ci, The
release pathvays considered are: persomal
{iatresioa (excavatioa, iahalation,
ingestion), mataral istrusioa (viad aad water
erosion of the Darial site}. abmorm . rots
(sartiquakes and seteor impacts), aad site
operationsl losses (spillage resulting ia airc
or vater coatamimatioa, asd grosadwater
transpoct of rediossclide seepage to &
vatercourse). It is asswed that operationsl
control of the site is lifted after 100
yeacs, Tha lisiting concestrations (in
nCiJasy for eack iz29%ape sconzildar:’ 3zl 2is
limitiag pathway for each cas be sussarized
as folloes: B 3 = 5 I 10(E*Y) by fractiopal
spillage to water (2ry site), S I 10 (B+5) by
site release to grosndeater {husid site); Co
60 = 8 X 10(B+T) by fractional spillage to
vater [dry site), & X 10(E+8) by fractiomal
spillage to vater (husnid site); Sr 90 » 3 X
10{2*%) by fractiosal spillage to vater (axy
site), 3 X 10 (+6) by fractiocaal spillage of
vater (hunid site); I 129 = 3 X 10(2~3) bY
zite relsase to grousdeaster (4ry site), 2 by
site release to groundwater (husid sice); Cs
137 = 2 ¥ 10(B+7) by fractiosal spillage to
vater (dry site), 2 X 10(2+8) by fractional
spillage to vate. (heaid site); Pu 238 = 900
by wiad erosion (dry sitse), 900 by wind
erosion (hunid site}): Pg 239 = 500 by wind
(or vater)} erosion (dry site), 500 by wind
erosion (besid site); Pg 280 = same 88 Pu
239; Pe 281 = 9 X 10(2+7) by fractiooal
spillage to air (dcy site), 9 X 10(Re7) by
fractionsl spillage to air (husid site): Pe
382 = same as Pu 239, 280; Aa 281 = 00 by
vater erosion (dry site), 500 by food growa
oo site (bunid site s 183 = 800 by food

te te), 800 by food growa
on site (heeid site); Cw 202 = § X 10(B+S) bY
fractioual spillage to aicr (dry site), 6 X
10(E*5) by fractiosal spillsge to sir (heeid
site); Co 288 = 3 X 10(RsS) by fractionsl
spillage to air (4ry site), 3 X 10(2+5) by
frectional spillage to air (henid site). The
sesults of this study shov that isotopic amd
coancentration lisitations, vith ose or tvo
possible excoptions, do not lieit the
tsability of existisng ox proposed shallow
lend darial sites. 7The lisiting sode for
operstion of s site is more apt to be the
anpsal spillage of ssterials as they are
recef aod handled at the site rather thas
the escape of buried activity fros the site.
(LKR}

Estensive tabular data is provided is the text.
See also G.¥. leddicotte, et al., "Suqqasted

Concentratios Limits tor Shellow Land Berial of
fadionsclides,” Sysposius Naste Rapagesest '78,
Tocson, A%,
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BASTRES, LOW-LEVEL; BVAIAL, SBALLOW;
COBCRSTRATIONS: RAPIOWUCLIDES: PUVIRONNENTAL
SXPOSURE PATENAY; BRLEASE LISITS: DISPOSAL SITE;
IPTUSSION; RXCAVATION:; INEALAMTION: IPGESTION;
BRCSION: ZARTEQUAKES: SETEORITES: ACCIDENTS;
EOLLYTIOR, RATER; POLLSTION, ALE; SEEPACE:
CROUWD WATER: ACRICULTIORE; TREOREYICAL STUDIES:
PRBEBICTIONS; AZCOBSEWDATIONS

<210>

Leddfcotte, 6¢.¥., E.C. Turnerzer, ¥.i. Rodger,
... Preandberg, aad U.8. Bortom, Plorida Power
sad Light Compasy, Riani, PL; Yankee Atowmic
Zlectric Cospany: Neuclear Safiety Associates,
Bethesda, BED.

Seggusted Coscestratioe Lisits for Skallow Laad
Serial of Radiomsclides. (I)

faste Sauagestat and Peel Cycles °*78, 2.G. Post
(Rd.), Procesdiags of a Sysposius, Tucson, AZ,
Sarch 6-8, 1978, (pp. I6A-1M), €61 pp. (1979)

A» extention of work dome for two
hypothatical sites, one i3 a hemid region,
the other & Ary region iz reported on is this
paper. In the first paper coaceatration of
18 key isotopes was suggested. The
techniques used in the preparstion of that
paper vere: to establish protection criteria
fac Individgaiz and for pop3latioee; io
evaluate o series of ways by which the buried
redioactivity sight come in contact with
individuesls or popslations; sad to calculate
the lisiting concentratios for each pathway
for each isntope shich would seet the
protection critecia, 1In the second paper the
basic approach of the first was revieved and
reaffirsed. The protecticm criterion applied
to individuals has Dees aade wore
restrictive, and the study was extended to
over 100 imotopes wvith prsctical
signi€icasce. 1Incleded in the anelysis wos
the effect of daeghter prodsects. cConclusions
fros this extended study sce: sudssrface
sigration of radiocactivity isto water is
esisportant; the lisiting pathways for all
isotopes of isportasce are aot site
dependent; there is no need for WRC ox EPR to
key their prograss for developeent of shallov
1and berial criteris or regulations to the
conpletion of hydrogeological investiqations
in prograss; o trasseranic sppescrs to
regeire & linit lover than a few hyndred
nanoceries/gras; packegiag and solidification
of tesctor wvastes cen only be justified for
the possible aitigstion of transport
sccideats; all rosutinely produced solid
vastes 8t reactors shosld easily seet
coacentrations liwits acceptable for shallow
land berial. (WOW)

Secenptions and date are coepiled ia extensive
tables.

VORIAL; COSTAISKSST; DISPOSAL SITE;
SEVIRORNEWTAL BIPOSONE PATASAY; GROUND WATIR;
GROLOGY; MYDROLOGT; RODELS; BADIONOCLIDES;
RACIONOCLIDE AIGRATION; SOILS; WASTE DISPOSAL;
UASTE NAWAGBNBNT; WASTES, RACTIOACTIVE; WASTES,
SOLID; WASTES, LIQWID; TRRORPTICAL STOPIES:
BICONNENDATIONS

<211>
Ly, A.R., Pey York Stat» Depactment of Reslth,
fadiological sciences Leborstory, Divistos of

e FTI g STTT T .S ST

<209>

Laboratocies aad Reseacrch, Aldamy, SY.
Bodeling et Padioasclide Biqrati-a from a
Los-Level Radioactive Waste Beriasl site. (I)

Health Physics 38:39-8a, (Y978, Jansary)

A siwplified wathematical sodel for analyziag
the sigration of leachate and cadioactive
saterial ceataireld in rsdicactive wste
burisl trenches has Deen developed. The
sodel is developed for applicatian to the
Sest Valley burial site or to sites with
sintlar conditions. The zoil in the burial
area cousists of & 20-s stratam of sgilty
till, a very fise 9rpimed, heterogeneous
uixtuxe of clay asd silt which coataias ainor
asounts of sapd and stoms. It is dense,
cospact, and moist. A differeatial eguatiom
describing the distribution and movessats of
redicisotopes is analytically solved,
assusing a coastant fluz of treach water
infiltrating into & satecated porous sedias
which iz not as aguifer. The calculated
lateral sigratioa for tritiwm as tritiated
vater agrees well with the field
neasurenents, using 3 reslistic valae of the
water velocity asd as aldjasted dispersios
coefficieet. Ffor stronmtiss, hovewver, the
results fit iz an inord inacely suall
distridyction coefficient. aigcation in silty
till appeacs to be issiquificast relative to
the projected 1000-yr storage tise, due
prismarily to lov perseability and cadioactive
decay. (Auth) (P}

HODELS, BATBESATICAL; WAST? STORAGE:
2ADIONUCLIDE BIGRATION; WA $TES, LOW-LEVEL;
THEZORPTI 1L STIDIES:; BURIAL; LEACHATES;
TRENCEES; RQUATIONS; DISTR IBUTION; POROSITE;
TRTTIUN; GROUED WATEZR; DISPEUSION COEPPEICIENT:
STROSTIUA:; DISTRIBUTIOR CONPPICIZNT; TILL:
SILTS; PERWEABILITY; BADIOMTIVE DECAY

<212
%acino, f.A.

pistribuotion of Costsainants in Poross Redia
riow. (2)

Water Resources Research 10(S):1213-1016, (1975,
October})

This paper presents s wathesatical ssalysis
of dispersios e2d adsocption nf s radicactive
contssinant in a hosogenpeous and isotonic
porous half-spsce ose 4 imensionsl sedivs with
steady unidicectionsl flov. Boundary
condition at origin is isposad on the
CoRCentrstion, and sour cas exponestisl ia
tise srfe treated. A brisf cevier of the
snaiyticel wvork dome on contasingnt transport
Sp to 1978 is included. (00)

Good brief sessary on asnalytical work os
contasinant trassport in half-space
one~3isensions]l guosetry. Uses concentrstion
bosadary cosditions st origis. Treats
exponestisl sources vith equilibries asd
nos-eguilidriss edsorption. (09/00)

RADIATION SOURCES; DISPERS IOF; ADSORPTION;
GROGED WATER; POQUATIONS; RODELS, SATHERATICAL;
BEVIERS; RYDRODYWANRICS: XA CIONOCLIDE WIGRATION:
TAZORETICAL STUDILS

i
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varkhas, C.DP., K.%. Puphal, anéd T.D. Filer.
madiological and Eavironmental Sciences
Laboratory, Idaho Palls, ID; Los Alasos
Scientific Labocratory, Los dlasos, BN,

Platonium ard Americisa Contmination near 2
Transecanic Storage Area in Sowtheastern Idaha.
@

Journal of Eavironzental Quality
T{3):822-828,. (1978, July-Septewber)

From 1958 through 1970, transaranic vaste
fros the Pocky Plats facility near foldea,
Colorado, was shipped to the Idaho Bational
*ngineering Laboratory and buried in the
Subsurface disposal Atea [SDA) at the
Padiocactive Vaste Managesent Cosplex. Soil
samples collected naar the SOA indicate thae
ths storage has resulted in tramsuranic
contasination cutside the SDA perimeter.
faziass coocenttations in swrface soils (3-t
cs) occurtel in the drainage depression near
the periseter of the SDA and were 2,068 nTi
Aa 281/sq ®, 1,377 nTi Pu 239/3q a, and 12
aCi Pu 238/sq =. <Zontawimati~n outside this
drainaqe chaonel vas lover 22l has primarily
spread in the northeast-southwest directions,
The saxisus distances from the SCA perisetes
that above backgrouni concentrations of As
281, Pu 239, and Pu 223 could be detected
vere approxisately 2,500, 2,800, =2n2 i,000 m,
respectively, Sorfxce dater Tanoff ip 1962
and 1969 and wind transport appear to be the
prizary sechanisas which tranzsorted thes:
aiCiites wl wi lae 30a4. The veslicas wuia
nigration of Pu 239 fros 0-8 cm to the &-1 ca
depth was significantly qreater tham that for
Pu 239 (P=3.001). Hides and gastorintestinal
tracts of deer mice (PERONYSCNS NANICULATIS)
had higher concentrations of transeranics
thaia lungs or carcasses. Ingeition appeared
tu be a sore important sechanise than
inhalation in the intake ¢f transuranics into
rthe leer mice., The As 28 1/%u 239 ratio in
the cagcass vwas significantly (Pz0.02) higher
than the ratio in soil indicating a jreater
uptake of Am 237 into deer mice. The data
indicate that Pu 238, Pu 222, and Aa 281 amay
behave differently in the tercestrial
enviconsent. (Aath)
PLOTONITY 23R; PLITONING 239; ANEBRICION Z287;
RODENTS: SITE SURVEILLAYCE: F¥FIELND STODIES;
SATPLING; WEASOREYEXTS: ISNTCPE RATIOS; WA3TES,
TRANSORABIC; WASTE STORAGE: PBARIAL; RACLIONUCLISZ
MIGPATINE; SOILS: SOTL TPANSPORT; RNoPP;
SOBPACE WATERS; WINDS; BIOTA; INZESTION;
SHARLATION; DISPOSAL SIT2

<218

qcPaclane, '.C., P.D. Rogers, and 0.V, 3cratley,
gnvitonsental %onitoring and Support Ladotatory,
fonitoring Systemss Reswmarch and Developsant
givision, Las Vegas, ¥V,

Pavirongsental Tritias Oxidation in Surface Soil.
@

rnaviconmental Science and Tacknoloqy
12(5) :590-593. (1976, Hay)

The results of labortatory axperisents to
deternine the reaction aite, ravte, and method
of oxidation of elemental tritius (T2 or 4T)
to tritiated watar (HTD) ere prazentad. The
invaatigarion vas initiated a8 a resylt of
preavisusly publizhad dats srujjesting that
tapid oxidation ocrirted in Jrowth chashers
containing letture planta, Prisar to vthe

<

letesce plant experisernts the oxidatfon o¢
«lesental tritims in natucal systess vas
considered negligible. The site, rate ani
oxilation sethod vas inwstigated by
introdaction of eleavatal tritise into closel
systeas containing attached leaves of living
7lants, detached leaves, water, aerated
water, vater oa filter paper, hydrechloric
acid, sodiua hydroxide, hemic saterial,
sterilized soil, and mataral soil.

Conversioz of elemental tritiauz to writiztel
water vas less tiaz four percent in all
systess except for the nateral soil systes
where 100% oxidation vas observed. 9ased on
these results, 8 soil sicrodial oxilatios was
concluded to be the sethod. The s32il profile
data suggest the reactiem to dbe a surface
s0il phenomenon. The ccaversion rates in
ratstal so0il were of the order of twenty
percect per hoar. ({JC)

Although elemantal tritiua is carely a cosponent
ia burial trench contents, trench water
evaporatory systeas mav introduce it into the
sutface envictonmsent. {D3/X)

93
TRITIUN; SOILS;

2ITROORGASISAS :
APTLYE; WASTES,

OXIDATIOX; SLANTS;
TIZL REPROCESSING;

Toih

GASEJO0S;

ZYAPORATION;
L I30RATORY STIDIES

L3>

%ears, J. L., D.A. Crerar, ani1 J.7. Dugaid,
Princeton Tniversity, Departseat of %eological
and Geophysical sciences, Primcetan, %J;
Battelle Coluadbus Lahoratories, 2nergy acd
fnvironeentsl Systems Assesspent Sectionn,
Coluskes, OR.

wigration of Radioactive Wastes:
Jobilization by Coeplezing Agents.

8adisnuzlile
M

Science 210:1377-1381, (19748, Juae 3J)

Corcentrations of Co 60 were cacently found
in the s0il at ODak Bidqge Bational Laboratacy
(OPBL) arnuud seepage trench 7. The isotope
Las been found in concesntrations up t>

10 (2¢S) dpm/g in the s21l and 13(2+2) 1pe/etl
in the water., Tracs< 2f J, ?3, "1, in, and
Ra have 215 been dare~t.] in vater or soil
tros the arsa ot trench 7. Zopale A3 was
€oend to be transporte? froam the tranch a5 an
organic cosplexed ins and a portisn of the
migrating Co 60 was adsorbel by Yn oxiles.
Experisentally seasured gistribition
coefficients for Cn 60 in veatherad Tonasiuga
shale vere 7,0 x 10(2+¢) and 1.12 x 1) (Bey)
at pi 6.7 and 12,97, respactively. In the
presence 3f EDTA the values vere raduce!l to
2.9 and 0.9. Analyses of filterel water fros
the ronasavga indicated that 74 AN 1i4 nat
realily exchange vith cation-axchanje rasins.
Only S to 10% of ©o 67 iz adsorbed by the
tesin., ASthar ion-exchanje snalyzes shovel
the stcenjth of Co 63 coapleses vith sullate,
nitrate, “icactbonate, carbonate, chloride,
otthophosphate, pyrophosphats and
setaphosphate vas insuf ficient t> prafuce the
ion-axchanja behavinr »lution of Co 6)
observed, Gal filtration chrosatoqraphy vas
used to datersine vhich of the synthetic
chelates verwv responsibla for sobilizatton.
The profile prodaced indicatai that the
tatrenethyl ester of PDTA was the e3dil.zing
aqgent. This chelata i3 roseonly gzed in
dacontasination oparstions at nanlear
facilitims. Other such veakar sobilizing
agents datected wara palmitic azid, phthalic
acid and other sono- an4d dicarbaxylic acids.
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ZDTA is very persistent it the Bmaturnal
environseat because it is resistant to
radistion decomposition, tiermally very
stadle, ani slowly biodegredable.
Significamt coaceantrations of ZDTa have
already been detected. To lessen the effect
of mobilization after treating low- and
isterasediate-level wvaste, the waste solution
could ke treated to remave the chelate. (3DV)

nistribution Coefficient; pE: Percent Alsorption
Co §%

ACIDS: ACIDS, JBGANIC; ADSOBFTION; BOERIAL;
CATIONS; COSPLEXES; CONTANIVATION: DISPOSAL
STTZ: DISTRIBOTION COEPPICIZIN; IO¥ EXCRANGE:;
LEACHING: pH; RADIONUCLIDE % YRATION; RESISS;
WASTE DISPISAL; UASTE MARAGEE®NT: WASTES,
INT2ANCOIATE-LEVEL; SASTES, 1OW-LE¥EL; COBALT;
SBALES; PIELD STODIES

<€216>

feans, J.L., D.LA. Crerar, and J.O. Duguid,
Princeton Goiversity, Depactment of Gaological
and Seophysical Scieaces, Princeton, ¥%J; Oak
%idge ¥Wational Laboratory, Zaviroansental
Sciences Division, Oak Rilge, TY.

Chemical Yechanisms of Codalt £§0 Traasport in
Grosnd Fater fonz isis Lasal Tigwid
Jaste Tremnck ' Pruyieis Fwport 1O feriod
Zpding June 30, V97S5. (1)

ORSL-TN-5338; Enviconsental Sciecces Division
fublication 9%0; 38 pp. (1976, Novesnher)

Cobalt 60 transport and atsorptiorn
sechanises, vere investigated in a seep %9
seters east of treachk 7 in the JRXL
testricted area. Concentrations of Co %9 irn
the soil and water were 10(EeR) to 1N(Es§)
dpu/g and 10(2+)) dpa/al. Trapsport occurred
mainly by organic cosplexes whicn reduce the
sedisent adsorptinn capacity for the
cadionuclide. The jonic, veskly complexed Co
43 was absocbed by the manganese osxides in
the Toasauga shale. Also the 2rjanic
cosplexes were absorbed to a lesser extent by
iron sesjuicxides in both the shale and xoil.
¥hen neither cosplexing agents sre present,
sotilization wouwld %2 neglijable hecausa the
seliment adsorption capacity for inorganic
foras of Co 40 is highk. <Calculations have
shown that 85-98% of Co 60 is absorbad by
An02 and 2-15% by Pe sesgaioxides. In
detersining the transport aad adsorption
sechanisss a cosputer proqram delineating the
chanical equilidrius of the ground water was
usel. It calculated equilibriue activities
and concentratioss of 5 squeous species and
satgrativa state of a similar nasher of
cosmon sinecals or asorphous solids. Since
nrqanic cosplexing characteristics of
trensi®ion setals and crapsuranics are
sisilar to those of Co 60, the acady say be
applied to plutonine and cthear slpha
enjtte 8. Tcaces of SB 175 and wagious
trenseranics vere 4atected in the soil acound
tha seep. This method will provide insight
fato transport sschanises and ultipately help
contrel the sovesent of radisnaclides in
1isposal area. (NDV)

Intensive tabolay data are pregentad,

9R; Srala Size Oistridation; Ton Zxchange
capacity

Co 60; sb 12%5; R ?

<215>

COSTANISATION ; GROUYSD WATER; IJN EXTHANE: pH;
FADIOBUCLIDE RIGRATION; TIESCIES; WASTRS,
ISTEIREDLATE-L2ZVEL; BASTES, RADIOACTIVE; BASTES,
LIQUID:; UELLS: MABGASESE COAPOUNDS: PARTICLE
SIZE; BESIBS; ASIOQNS; SHALES; QEGANIC J0APGISDS:
ACIDS; CATIOSS: CHELATEZS; I[2J% COuPO0IDS;
CoRPUTER PRIGIUANS; SEPARATION PIOCESSES:
CEESTCAL BABALYSIS; SOILS; CLAYS: CONPLERES:
RADIOCAESISTRY. GEOLOGY: HYDROLOGY: SE¥OAGE;
YIELD STUDIES

<2t

%iller, J.¥., and %.Y¥. ZFeitemeier, 1.5,
Depactmeat of Agricaltace, Ag§ricultural f%esearc:
Service, Soil and Water Corcservatisn Yesearch
Division, Beltsville, 410,

The Leaching of Radiostrontius and Radiocesiaa
through Soils. (2)

Soil Sciemce Society of America, Praceelings
27: 181~ 18, (1361)

Sr 90 and Cs 137 are hazardoas, lorj-livel,
soeclear fission products. Experisents were
coaducted in the jJreenhoase to letecsice
thkeir dowevard sovement in 30ils andec
irtensive leaching. The Live s0ils (Sarfolk,
Facerstaws, Yiami, Port Collins, ani Huntley
sezies) selected for the inmvestigation
ra:tesented a wide crange of s0il onraperties,
zat *he léaching treatrTonis conasis e
inrhes 222 350 inches of deisgize? vater,
0.0059 ¥ali, and 5.0058 CaCl2. <Cation
exchange capacity, pR calcius carbonate
eqaivalect, and organic satter vere
paraseters of interest fof each soil. There
vas little downward sovesent of Cs Y33 vhen
the s0ils received the applications of
deionized warver, %all, or CaCl2, Ratioactive
as5says of the soil colums showel that 96.6
to 100% of the Cs 134 vas in the surface tyo
layers of the soil colusas (average depth 1,4
inches) after 300 inches of leachiny. The
sliqke soveseat of cesium iz the test 3soils
i5 dne to the lov exchamge adility of
abtsotbed Cs and fixation in a nonexchangeable
focrs. In the leaching experisent with sr,
the CaCl2 producel the greatest 3ovesent of
st 89 asd deionized water the lesse., The
ssxiaus distance S5r 2% penerratel iats the
50ils wher leache? with 10 inches of water
was 1.) irches, and with 300 iazhes 3¢ wvater
the distance vas &, inches. [a genreral,
thece was sore sovexant of Sr 39 in ehn
wocfolk soil gnd least ia the Hauntley, with
the other s.ils being intersediate, The
difference in movesent tatveen the two 2oils
is the larje difference in the axchange
caspacity. Othec factors isportant in “he
sovesent of Sr ace: pH, ocqganic 2atter
content, composition of the aexchanreahle
catfons, and predoainate type of clay
sineral. Pr2ssible factors sffacting
aigration of 3r and Cs are: fremiing and
thaving, presence of smacroscopic cracksg,
vetting and 4ryiry cycles, and the borcoving
of earthvoras and other 3mall aaisals.

{Auth) (WDV)

pR: Cation Exchange TCapacity
55 89; ra 138

AREZAKTAROUGR DISTRIBATION®; ANIMALS, BNRRIING,;
CATIONS; CALCIOR CORPONRDS; PISSION PRIDICTS;
0N EXCHANGE; ADSORPTION: LABORATORY S7MADIES;
LEACRING, pR; RADIONGCLIDE RIGRATION; 5QTLS,
CLAY; APTAKE; WASTES, RADIOAITIVE
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farisewa, S., Y. Inoue, Y. ¥adachi, amd K. Kato,
fyoto Taiversity, Paculty of 2%agineering,
Departaent of Saanitary mgineering, Kyoto,
Japaa: Japan Atomic Emergy Research Iastitute,
Tokai PEstablishment, Health Physics Section,
Tokai, J:pan.

fadiological Safety Assessmert for a Low-lavel
jadioactive Solid Waste Storage Pacility:
frelisinary %isk 2viluation ty Rellability
Techaiques. ()

dealth Physics 35(6) :817-838,(1978, Deceaber?

The applicadility of reljability techniques
vas exasined to detersine the guantitative
risks which would de caused by a low-level
radicactive solid waste storage facility.
Pault trees and event trees were defined
based or sany Celevant aswmaptions to achieve
the average occurrence rate of rare accidents
vhich could lead to potential hazards to the
general public. The asount of radiocactivity
which wouwld be transpocrted into the
environsent fros a storage facility was
calcolated using assayption ani/or estimates
of the magnitude of each accident, together
with the estisates of probability of
accarrence, and was gSed as an indexr for
measaring the potential risks. Some valuable
resslts vere obtained in this study onder the
linits considered. These are as follows:

(1) BReliatility techniqaes are effective and
pcomising for achieving the guantitative
izkz lae 0 sStoring relimctive wastes irn -~
IT5TE peaciiFe Stodaye Tacilify T3 Geey
periods: (2) The main failures associated
vith an accideat ace sasmarized and listed;
{(3) The advapntages acd disadvantages of two
types of vaste package storage rooms and the
asoants of radioactivity wmhich would de
released accidentally froas thes are also
suasarized and listed; and (3) The
isproveaants desirel for a storaje faciley
are proposed fros a cradiological safety
aspect, {Auth)

TREORETICAL STIDIES; SAPETY; EVALUATION; WASTES,
LAG-LEVEL; WASTE STORAGE; WASTES, SOLID;
MCIDENTS; AAZARD ADALYSIS; FADIOSICLIDZ
SIGRATINN; NODELS, MATHEAATICAL; PACKAGING:
LEPACHISG; CESINm 137

<219>

Ndalew, Y., and G. Dagan, Coloredo State
Onivacrsity, Port Collin:, CO; Tel-Aviv
Inivarsity, Ysrael.

Aydtanlic Condactivity of Soils: fNniflied
Approach to the Statistical Models. (2

soil Science Society of Aserica Joornal
#2:392-395. (1978)

Nodals for descriding hydraulic conductivity
of unsaturated porous medis are derived
systesatically asing sose comson statistical
priaciples. Derivation of rthese sodels is
presanted in full theoretical detail with the
sathasatical datail. Pormlas Jerived fros
thess sethbods are classified into threa

cate’ sries: (1) oniversal focsulas
independant of the s0il tyne which result
fros erttesly aisplifying esmusptions; (2)
fore vith one deqgree of freados: and (3)
forssel vith two Aegreas of freedos.
Espicicel detarsination of psraseters vill be
Aone. (WDV)

EOATINES; PLOTD RECRABRICS; WYORODTNAMICS:

ROD2LS, RATNEBATICAL: PREDICTIONS; THEIRETICAL
SIODIES: UBSATIRATED 2082; SOILS; HIDRADLIC
CONDOUCTIVITY; STATISTICS

<220>
¥elsorn, J.L., Hanford Laboratories .>eratioa,
2ichlany, sa.

%ecent Studies at Hanford oo Soil and Yineral
®eactions ia Waste bisposal. (1)

Grouud Disposal of Padjosctive Wastes, ¥.J.
Kacfuan (Ed.), Proceedings of a Coufermance,
Berkeley, CA, Augeust 25-27, 31959. University of
California, Berkeley, CA, {pp. 70-32), 168

PP- (1961, July)

Pesslts of studies oo the reactions betveen
Banford soils and fission prodects are
ceported. The experisents vere done in the
laboratory and appropiiate field studies were
also done. Tesperatsre was the first
variable studied. Colusns ranging fros 138
degree C to 8) degree T were set up and it
vas found that as the hydration of the
complesentary ion decreases, increased
tesperatuoce becomes beneficial to
radionuclide uptake. Io this case it could
be predicted that Cs ion uptake would bde
saxinua at the lover tewperatsres bdecause it
is the least hydrated of the cosson ioas.
Fros =tudying warisas T8 valaes at fux=nt
te2Ziesatures it vas £28:3 Laal o. iz lively
to be adsocbed in gquantities 25 times greater
if %a tather than Ca is present. Shen Hg is
increased dy 10 tises St sorption is
decreased by 3.6 tises. At high pH valoes
there is oo deciease of St socrption. Rowever,
whe: Ba is present the pH effect is less than
it is vhen ¥Wa ix present. The length and
diameter of the colusss used vas investigeted
to see ¥hich is sore important. B8y cCoaparing
breakthrough curves it was found that length
vas sore important. A wodel waste crib was
located in unifocs fine sand 9.2 feet above
the wvater table. PBreakthirogsgh at the 50%
lavel of Scr 85 wa3 achieved at 6710 qallons
and S% breakthrough was xt 5170 gallons., The
latter is higher than the theorTetical
indicating qualitactive agreement with the
colusn length data. It was noted in a
sirecal reactions stedy that calcite of 3.05%
to 0.25 a» grain size removed 69.2%
strontiuva. High pH favrors such a cesovai
rate as does a lov flov rate. @ith rates of
10 al/sq ca/br the decontasination fa:tor can
be as high as 10(%+6). The mineral
clinoptilolite vas found to be useful at pH
values ss lov as 1.0 and oaly lzoses 20% of
its capacity from pRH 12 to V. (LD14]

Tesperature; Distridbution Coefficient; Depth to
Water Tatle; pH; Graipn 5ize Distcibation

sr 8%

ADSORPTYON; BREAKTHROTGR D ISTRIBGTION;
CLINOPTILOLITE; CONTAINNENT; DECOWTARINATION
®ACTORS; DISTRIBUTION CORPPICIENT; PIELD
STUDTES; CALCITE; LABORATORY LTGDIES:
PIEZOLETRIC SOBPACE; RADIOWOCLIDE RIGRATION;
TEAPZRATURE; WASTE CISPOSAL: UASTRES, LIQUID; pH:
WASTES, LOW-LEVEL; SASTES, INTERNBOIATE-LEVEL:
STRONTION; LASORATORY STOUDIES; PIELD STODIES

<22%>
Realson, R.¥., and ¥.A. Hanay, Ge.eral Plectric
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Coapany, TFanford Atoaic ?roducts Operartion,
tichland, ®A.

Analog Sieslation of Tanford >round Sater Flow.
th

Peteation and Yigratiom af 2a 3active tocs in
Soils, Proceedings of an International
Colloquiam, Saclay, Frarce, October té-1f, 1962,
{gp- 131~138).(1962)

The €irst phases of develcpmen® of an
electric analog for jround water flow at the
Hanford Reservation are presanted.

Tltimately this analog will be ause? to answer
guestions abouwt how and where radiomnclides
migrate in the soil. The analog sethod
allows for solution of the flovw protlem wusing
irregqular boundaries and warying
permegbilities. Partial differenial
eqaations are used to solve the flow
ejsations and to find the equivalent electric
netvork equation coefficeints. @Cre of the
probleas in g¢sing this sethod is accurate
kaovledge of the permeability in the srea of
study. To that end measuremerts are teiny
developed and tested. Prctless still exise
but are being resolved, (KO}

DISPOSAL SITE: BQUATIONS; GRCUND ATP®;
RYDPODYNARNICS; RODELS, MATHEEATICAL;
BACIONSCLIDE RIGRATING; THEOERTICAL S™OpIv~ -
WASTE DISPOSAL; WASTZ MANAGR SN es,
TATS-LPYEL; SASTES, L1IQTIP; waszTr?s,
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wishita, H., ?. Taylor, G.7. Alexandeg, and r.¥.
Larson, Tniversity of California, Laboratorcy of
Yoclear tedicine and Radiatiom Bialogy, tos
Angeles, CA.

Influence of Stable “esius asd Potassioa on -ne
Reactions of Cesias 137 and Potassiue 32 in
Soils and Clay Hinecals., (V)

Soil Science 95:18%-197, (1962, July-Decenbar)

Zxperiseants vere conlucted to stuldy the
inflaence of stable Cs and K on the reactions
of tracer quantitiaes of Cs 137 and & 42 in
soilrs and clay einerals, winT an equilibriae
batch sethod. The cation exchange ecapacirty
at various pR valdes vere 1istadl for the
clays. Tracer qgaantities of both U=z 127 34
K 32 were stronqly sorhed in soils and clay
sinacals. Cesioe vas moCe strangly soched
than K. Since the initial trace quantities
of carriec-free 7s 137 wepr wery ztranjly
sorbaq, the sequance of the addicion of the
ttacar radiolsotope in calation to the
a44ition of stable s and ¥ detersined the
level st which equilibrias vas atrained. The
shsolete amoar® of <5 and K sncption depenied
on the kind of ciay sineral an! 30il. CZesias
sorption relstive to K vas qreater in Ca-:lay
than fn A-Al-clay. <The concantration of the
stable Cs and K presant was 4l30 ar jsporrant
fastar., Whan the ttacer C5 177 wan Ailinte
*o A negligible fracetion of the taral us
solation, only a neqliginle fraction nf
1317 vas sorbed. In ejuimolac sixtures of 75
and X, the sorption of Ca cefative *o K
dacreased as the fonic comentration
incresased. As a corollacy 'to this effece,
undecr conditions of low ionic cancentration,
stable Ca wags such sore ~ffactive rhan ¥ in
releasing Cr 137 froa solils. !'n hign
concentration, hovever, K may he in cerrain
soils, as affective ac stable ~a,

(Auth) (¥NV)

Catis “xchange Capacity; z4
Cs 12%; ® a7

S7BPTION; ®EYTISITZ:; TAIIONS:
CARACITY; LEATHING: LAIDIATSRY ST
RADIONTCLICE IGERTISS: 5°IL5; dAsTe 2
SASTIT, FAIIOXTTIST
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Trecaee, §.5., I. ¥as¢, 3. Mein, ax? 9.7,
Xaufaan, Inivezsity? of Califaraiy, Divisian >f
Ciwil Pagimeerirn; 222 “rrijation, 2erkeley, TA.

fyirasclic ard Ion-%xchin je 2:enozenz in the
Tadergraund “geezent 3¢ Falioastroariza. (1)
TT3-"S1T (2art 1R): Sanitacy Tagiaeeriag Aspects
of the Atowic 2nerjv Ialastry, Praczediajs 3% a
Sesinar, Ciacincati, 04, Deceadar £-3, 1355,

{pp. 191=211) (TID~7517, Pace 1A}. (1354, Tctober)

Theory and 2xperizental fesualts ace frosentad
for flov of a two deasity Liquiil svstep in ac
aguifer 251 the relatel ion exchzage.
Factors considered to inflaz2nce the nyvezart
of radioazzive uastes ate: liffarexze in
density between the injecte? an® iisslacat
licuids causing an iatrusion welye: fissiros:
solation Tavities; ani rejioas 3¢ hith
peraeal *7. & irtallad discaczion s

AL P L RN

natyce 0f laminac ‘l1sw lacoazn
systea of intercomsacte? capillacies and tie
2ispersior of a lij;iid interface, It is
foand that the srteezer bSreazcehzduth cirfve
result frox a hosmogwnous selia 2 rela-ivoly
righ pecmeability., Thess wedinr woull be x3ze
satisfactor7 for a %ispesal formatisa., The
80del use! inL the expecrizents i5 “he
Rele~-3hav aodel 2f Two-tlu:l Plow. Thiz
a0del was used to Jetervire tie sajnitale an:
Telative sijnificance of A2asity t1lting a?
tn evaluate the applicakility of the
Aale-Shav viscous flow sodel ty *he 5%tz ¢
Jjross velocity waria®ion createl hy the
exise » of a4 difterence in de~siies
hatveern injected and drsplace) lijuids.
Since the pozition i The boanlary Hatwes:
the ewo fluids 1s .ontinzally shiftia; =he
€lcov pattern of *he interfacial ligail wan
resolved into tvo indapenianrt s> 19235,
~longitaiinal tzaaslatacy sotioa™ ard
Trotartional tilrin; Mo ica".  These tw) eer~
7fesumed linear and ca1ld 5o gidetl -y
algehraic aliitisn Zor 1 genmeral solution,
The depsity tilting is relaved ty tae
farsation parasetera anl can eonrrihite
significartly v vhe saxisus gare ¢
unéerJrous? waste travel., The chemistiy 5!
10r exchange 15 corsidere! in generql
thenzer _cal terss. Tonsilered ts ha
isporetant in contrallisg the propecty tre:
the tegree 3f coss.au*.zn 0f tha melius, *the
presence of other carions, and ~artizulacly
h7dctogen 1on. ¥ith a favorahli~ aqailirdriis
reala®ively stewp bresgxehroujh arves cesole,
A flattesin; of x braaxtheouqgh curve jue to
either An unfavorallae equilibriss constant oo
to 2 failure to acnieve aquilihcing betweer
the ligui! and sali! phaser, wanld -xas~ * .«
pfficzant 3tilizatinn of the 13n<axchanie
rosponent >f the sro: e capacity of a
formation. Tt 415 Zsand thae {on-axchan,r
Bay IRCCPALS tae LTOCAGP cAPAcity of A 2eli43
by ten foll. The storagm capaciets of a
forsation vil. be detereine! by the
Treakthroulh N the wvastta At rhe sAgisde
rereigrible ZoRcen raticn. When rhe
tadwastes han A aanisctive affinivy for tar
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exchange nedive the concentration froat say
be sharp asd a sore cosplete uwtilization of
exchange capacity smade possible. Whean the
radiocontaninast is Bot selectively sorbed
the radsaste sill travel further fato
formation. (WDV)

Good presentatios of theoretical fleid sechaxnic
and fon-exchange coasiderations iz gives.

BREARTAROUCE DISIRIBUTIOB; CAPILLARY STRUCTURE;
CONTAIRNENT; DIPPUSION; DISPRRSIVITY;
DISTRIRUTION: BYDEODYBANICS; IBFILTRATION: ION
EICEANGE; LABORATORY € TUDIES; mARINOR
PERRISSIOLE CORCESTRATION; ACDELS; PERDICTIONS:
BOCK-PLUID IPTERACTIONS; SOIIS; TAEORPTICAL
STBOLES; WASTE DISPOSAL: WASTES, LIQOID
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Parsoas, P.J., Atosic Enerqgy oi Canada Lisited,
Chalk River, Ontario, Canads.

Rigration fros a Disposal of Radiosctive Liquid
in Sands. 1)

Realth Physics 9:331-382. (196)

A aigration stady was done on radicactive
wastes that vere disposed of in a pit at the
Chalk River Project. The pit is in a low
1ying area wicth aany lakes and svasps. Send

an’ till cover bedrock terraces znd the soils

are sorted iato bands oriented along the
terrsce sith the coarser mterial lying over
the inner regioss snd the finer saterial
deposited nesr the outer limits of the
terrace. In mome places the sand is S0 ft
thick. The seil has & lov peraeabilicy of 2
cu ft/sq ft/day and the send has a cation

exchange capacity of 1 8eg/100 ng. The total

activity fros all waste sclation wps
estinmated to be 1000 to 1%00 Ci of sixed
fission prodects, which contains 700 to 1000
Ci of Sr 90 and 200 to 300 Ci of Cs 137, To
trace the sigratiom of the radiomsclides in
soil and grosndwater, sangfles vere taken in
an arc spproxisatiang a flov line of vater
vith trassverse lines to Seteraine the cross
section of the aigration. Stroatiss 90 was
fownd to vary fros 2ero nest the pit to 2.58
Ci/fe at 325 ft fros the it and it .
dis'nished to near sero ageim at 650 ft fros
the pit. Cesiup 137 ressined in the sand
veneath the pit vhere the concentration was
0.05 oCi/q and disinished vith depth to 1.0
uCi/g. At tha wvater table the contamination
dropped another 2 erders cf scgnitud
Saspling also shoved that Re 106 no avay
fros the pit rapidly with the groundwater.
It is postulated thst the %o 106 soved close
to the ssrface of the water table taking s

sore direct route across the terrace thar the

St 90. Rsthenisn entered the serfaze water
after s 3-yr sadergrosad si-ration.
Stroatius aigrated 250 ft sfter the first
year and is the five sebsequent years only

160 ft., At this rat? the naxisun anticipated
conceatration of Scr %" estering the streas is

6.5 x 10(E~7) uCi/sl. Vhile the ares is far

fros the ideal disposal area with the shallow

vater table snd low cation capacity, it is

notevorthy that 1000 Ci has migrated only 600

vardc., (BOV)
Depth to Water Table; Perseability Costficient;
stratigraphic Onit Thickness; Cation Exchange
Capacity

St 90: Rg 106; Cs 137

BEDROCK; BSURIAL; BERRAETHRCUGH DISTYRINUITOB;
CATIONS; COFTASIBATION; COUTAINAEST: DIFPUSION:
DILUTION; DISPERSIVITY:; DRAIWAGE SASISES; PIRLD
STUDIES; PISSION PRODUCTS; GROLOGY; CROUWD
SATER; NYDRODYBABICS; WYDROLOGY; IO EICHANGE
CAPACITY: LAKES; EAXIEGR ®EREISSIBLE
COBCEFTRATION; PRLCOLATION: PERSSABILIIY;
£ADICBUCLIDE RIGRATION: RIVERS: SANDS: SOILS:
SILTS; SORPYION; SEEPAGE PITS; OUSATURATED XONE;
S3STE DISEOSAL; WaSTES, LIGNID; RASTES,
RADIOACTIVE; FRESNGATER SYSTZSS

<25
Phillips, S.J., Battalle-Pacific Borthwest
Labotratories, Richland, WA.

Somitoring aad Physical Characterizatios of
Oasaterated Zose Traasport. (2)

BEUL-2377-2; Buclear Baste Banagemest (uarterly
Progress Report, April through Jene, 1977, A.A.
Platt (Coap.), {(pp- 11.1 - 11.3), St pp.
(®3WL-2377-2) . (1977, Bovesber)

The project reported o is charged vith
developing soaitoring imstr tion sy

and barisl sedia-vaste characterization
sethods to evalmate lov-level radvaste
sigratios fros barial sites. Evalsmations of
several specific trassdecer aad sonitoriag
systeas capable of accessing flsid and wvapor
phase vater asd radvaste traasport through
burial sedia is one task. The systea is to
be us.d {n ar arid rejion under the
sSwieurface fo partially satsrated coniitions.
Two systess being evalusted are: a heat
dissipation cersaic block amnd a thermocouple
psychroseter. Further stsdies oa soil
chesistry ssd soil physics are beiag done.
Base lines have heen determined for fleid
rutentivity, condectivity, pi soistere
percentage, sutucation paste chesical
composition, cation exchange capacity,
organic cacbon content, calciss carbonate
content, particle size distribstion, snd
selectivity constants. A espirical
selectivity constant vith a cocrection tacs
was derived. Tests ssing synthetic
¢groundvaters were done to evaluste the
distribetion cosfficlents. Studies have als>
been started to solva ome-gpace fleid flux
and dispersivity in one-to~one models using
traasport in isotgopic hosogensows materials.
Pield sositoriasg systess are being placed in
SB ares suxt to a retired borial facility.
Instrusepts to seasece evapotranspiration and
temperature flox are expected to eid in
guaptifying enargy and sass balance of
shallov 1and waste berial sites. (FDV)

CATION EXCHANGE CAPACITI; COSTAINAENT;
CONTASINATION; DISPOSAL SITE; EQUATI
STUDIES; GROTND WATER; CALCIOR CARBOM
ISOTOPES; LABORATORY STODIES; NONITORING;
SODELS; PARTICLE SITE; RADIOWUCLIDE WIGRATION;
BOCK~FLOID YUTERACTIONS; SCILS; TREWCELES;
OFSATURATE, ZOBE; WASTEL RANAGEAENT; PASTES,
10F-LEVEL
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Phillips, 3.J. (Project Bamger),
Battelle-Pacific Worthvest Laborarories,
Richland, §A.

Honitoring end Physical Chatacterizatios of
Unsaterated Zone Transport. (%
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PMOL-2377-3; Baclear Tast: Bamgesant Quarterly
Progress Report, July throsgh Septeadec 1977,
A.f. Plate, (pp. TL1-1L.S5). (1978, Padreary)

The objective of this profect is to develop
sopitorisy fnstrwsentation systeas asd burial
selis-vasta characterization methods to
evalwate the ui gratios of costasimasts fros
disposal sites for low-lawl solfid vaste.

The project has beean subdivided into 2 tasks:
Laboxatory Analysis, Physical Rodeliag, and
tield Nositorisg aad Data Evalaatios.
Stedies isclude, anosg otlers, X-tay
diffraction saalyses of 2 gemaric Baaford
sediseats and exaninstion of Ba, K, Ca, amd
g fion exchange resctions is the soil. Data
has baes obtained to evalmte the total
diffusfivity and contrcibstions of vapor- amd
liquid-phase coastitesats. Physical sodels
of coatasinast traasport lave bees
constrected, and enviroanesmtal amd
sebterraseas parasmtera of waste burial sites
t{including porows sedis £low, thermal imertiia
and flex, andé evapotraaspiration) ace being
sonitored in site. A draft docemest
describing theoretical, awmerical amalysis,
labocatory anslysis, aad in sits momitoring
has been sritten and initizlly revieved.
e

BURIAL, SHRALLOS; CATIONS: CLAYS; AEA? PXCHAWGE:
KAOLINITE; PIEFLD STUDIES: LABORATORY STUDIES;
BODELS; HONITORING; SOYLS; SATURATED ZOWE; WASTE
OISPOSAL; WASTES, LOR-LEVEL; WASTES, SOLID;
SASTES, RADIOACTIVE: RYDROAICAS; BQUATIONS: IOF
EXCHARGE; SPDIRENYS; THEORETICAL STUDIES; REVIESS
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Prudic, D.2.. and A.D. Randsll, U.S. Geological
Servey, Albsny, BY.

Growad-Water 8ydrology and Sebsurface Higration
of Padioisotopes at a Lov-Lewml Solid
tadiosctive-Naste Disposal Site, FSest Valley,
Jew York. (2

CONP-770%12; Hapagesent Of Low-level RXadiocactive
saste, K.W. Carter, L., Hoghissi, and B. Kaha
(Eds.), Proceedings of & Sysposium, Atlante,
GA, Ray 23-27, 1977. pergason Press, Few York,
¥Y, Ch. 8, (pp. 653-882y, 12 pp.
(COBP-770512). (1979

Sucial trenches for dispomal of solid
radiosctive vaste at Sest Valley, FY, are
excevated in till that hes very lov hydraulic
conductivity (sbout S X 10(2-8) ce/sac).
Practeres and root tubes with chesically
oxidized and/or teduced soil {a their walls
ezstend ) to 4.5 a belov pateral lasd surface.
ecelieinery simelations of presssre h
with a dicitsl model scggest that hydrswlic
conductivity is sn order of ssgsitede greater
is the fractered till near land serface than
at grester depth. Nydraslic grediests are
predosinastly dovsvard, ewen benesth sssll
valleys. The spper part of s body of
waderiying lacestrine ailt is wnsaterated; in
the lower, sstersted par?, slow lateral flov
say occet. It is estisatel that over 300
ysacs vosld be teqeired for vater soving
domvacé ssd lateraliy fros the tremches to
teach Buttersilk Creek, the nearest strean.
Is the older trenches, vster began to baild
wp in 1971, ovecflowed driefly in 1975, sed
vas pusped ost in 1975-76. Water levels rose
sbraptly Ssring ssjor rainstorss in mid-197%,
inéicating repid infiltration throsgh crecks
io the cover saterial. The tev trenches have
ssintained lov, stadle vater levels, perhaps

by 1 R L
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because of thickéd,'sore cospact cover azd
lexs waste settiadart; (ressare heads Lear
these treachss a % jov, locally approaching
zeT0, perhrps twtxese of slight f.filtration
and limited shirisurface storage. Two
headred £ifLR cores frus the 1975 cest
drilling, ‘séstly from holes vwithia 5 n of
soainal treach bowndaries, were amalyzsd for
B 3. Is ssacly all holes, peak tritiwe
concentratioss (generally 10(ER-5} to 10 (E-3})
8Ci/al were found withis I » of land surface
and are attridbeted to swiface coatasiastion.
Concentratiocas declined rapidly with depth
within the fractsred till; secondary pesks
found at abost 9 » in tizee holex are
attribeted to lateral sigratiom froe
treaches. Trities conceatratioss were
geserally lesa than 10({E-6) uCi/al in the
whaltered till below the oxidized fracteres.
Other radiojsotopes were detected osly sear
l1and swrface. Sasples fros the walls of
shallow fractures cevealed 8o accusslation of
radfoisotopes. Experissce and Jata availadle
throegh 1976 Aesonstinte that wnder the
cenditions existing at Sest Valley,
radiofisotopes are far less Iikely to reach
the esvizoament by swbserface se~page than by
sateration and overflov ot the trenches,
vhick can occur shen there fs sebstastial
rechsrge through cracks im the caver.

(duth} (LRE)

Bydraslic Conductivity; Tital Yoa Coacentration
%3

TREUCHES; BURIAL, SHALLOW; DISPOSAL SITE; TILL;
EYDRAVLIC CONLICTIVITY: PRACTURES; ROOTS;
SYDRADLIC HEaD; WYDRAULIC GRADIENT; SILTS;
SEDISERTS; AYDRAOULIC FLO¥: SEZEPAGE; CORES;
TEITION; SURFACE COFTASISATION; RADIOBOCLIDES;
RADIOROCLIDE BIGRATION; CYERPLOYS: PIBLD STODIES

<226>
Pactyswn, ¥.0., Los llasos Scientific
Laboratory, Los Alasos, WX,

Stors Bunoff and Transport of Radionuclides in
DP Canyosn, Los Alasos Cousty, Nes Nexicoe. !2)

tA-S78a; 9 pp. (1978, Octoberx)

efflgents from the waste trestsent plant at
los Alasos Scientifjic Laboritory’s Technical
Area 2% sre releasel into DP Canyon. Tie
cadioneclides resaining is the effloents are
boand to stress-chasnel sedisests which sre
later carricd out of the casyos by stors
renoff. A study vass sade to detecsine the
tenoff volise, the suspmded-sedisest 1cad,
and the gsount of radiosctivity cerried cet
of DP Canyon by stors cwmoff. Yecisg the
sunper of 1967, prscipitatios tesslted is 23
cunoff events that carried approxisstely
88,000 kg of suspendsd sedisests owt 3f the
cenyon is approxivately 36,800 cs s of wster.
Less thas 78 oCi of gross alpha esitter apd
approxisarely 80,100 eCi of gross bets sere
catried out of the canyon in solution. The
seapended sedisents carried oot approzisately
70 «CS of gross alpha esitters and
apprexzisately 11,300 uCi of gross beta
enitters. Lbost 31,000 uCi of $r 90 left the
canyon in solstion, as 4i8 traces of Pu 238,
P8 239, and Am 281, (Aeth)

St 90; pu 230; Pw 239; An N1
ROWOTF; WasTrS, LIQUIO; WASTRS, LOW-LEVEL;

fA0I0R0CL 108 WIGRATION: RPTLOBUTS; Wastg
TREATRENT; SEDISEVYS; STREMS; ALPEA PARTICLSS;
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BETA PARTICLES; PRT YPITATION, NRTEOROLOGICAL:
STRONTIVY 90 PLUTGSISN 239; PLUTONIUR 236;
AARRICIUR 289; TOBS: ROCKS: FARTICLE SITE:
CUARTT; SILYS; SANES; GRAVELS; ClAYS:
SOLUBILITY: TIELD STUDIES

<22%>

pertynen, 9.D. J.R. Buchholl, aad 7.E.
fskonson, los Alamos Sciestific Lsbocatory, Los
Alasos, WE.

Chenical (uality of EPffleents and their
Iaflgencs on Sater wuuty is a Shallow Aquifer.
(L))

LA-6990-P2; Biesedical ard Ewirvaseatal
tessarch FProgras for the LASL Realth Division,
Jinvary-Devesber 1976, (pp- 88-91). (¥977, Jely}

Industrial liquid effluecats wvere disch: rged
to 8 k after tr t for 1 of
sost of the relicactive caastitessts. The
streas vater aad weter im & shellor aguifer
fed by the streas were stulied fros 1963 to
1978 to Jetarsine changes ia water gquality.
It vas fosnd that the relaase of efflseats
isto the stress has degraded tie quality of
water in the aguifer. A drect relatioaship
betveen relative swouats of variocus ioas in
the oeffluents, ssch as calcies, magmnesiss,
sodies chloride, aitrates, and dizsolved
solids, and the increases in» occerresce of
each of these fens iz the aqeifer vater
exists. Oaly & &iletion factor fros stors
cenoff alters cosceatrations. %o beild wp of
cheaicals is occurring indicatiag that rapid
ternover of water ie storasae lisits total
chewical coaceatrations. (Ci®)

Isdirectly telated to shazllow land berial.
(08/CAB)

SASTES, LIQOID; AQUIPERS; GROUND WATER;
CONTARINANTS; EFFLORPTS, CENERICAL; pfi; STREAAS;
RUSOPP; WASTES, IRDOSTRIAL: FIELD STUDIES

<230>
Pertyawn, %.0., R. Garde, and R, Peters, los
Alawos Sciestific Labozatory, Los Alasos, WA,

Novesent of Plaids asd rlwtoxziss fros Shafts st
Los Llasos, Pev Bexico. (2)

LA=7376-R3; 6 pp. (1978, Jenme)

The wvovenent of fleids and Pu fros LiSL
rleionien Processing Pecility vastes disposed
s shafts drilled into rhyolite teaff were
stadied snder normsl esd test conditioas.
During nozwel 2perstices of the weste
treatnest plist st LASL, s Ve (08)3 wsludqge is
sized vith cesest asd disposel as & paste
isto shafts. OUsder these cosditions there
ves 0o isdication ef sovemat of fleids fato
the tuff; however, there ms sose sovement of
puste fato open Joists thet istersected the
shafts. As a special test, 2.9 1 10(E+3) L
of Fa(0M3 sledge (Pu costmnt 1.3 £ 10(2-8)
Ci) withost cesent sas put into ae
espetisental shaft is teo batches; 1.5 ¥
10(8+3) L vere disposed o» Narch 29, 1948,
08 1.8 X 10(3+3) L on Bay 13, 1960. Cotes
vece cecovered froa 3 sertv.adieg test holes
about 9 months sfter the study begam to

assess Mu moveasent fros the sludge. The
cores shoved Pu 238 30 ca frus the shaft st
B.6~5.5 0 depth; Pu 279 was detectable cut to
€06 cw at 5-5.5 a. This diftescence is dwe to
the lacge asouat of Pu 239 ia the slwige
(90%) , tather thas to differvaces in
sigration belavior. Pluids iz the sludge
cartied trace ssowsts (1.7 X 10(E-6) Ci) of
Pu froa the shaft, bat a investocy fadicated
sore thar 7% resained absorded or attached
to the sladge la the shaft. The major
sechaniss for Px trassporc froa the sludge
sas fluid sovemeat into the teff. Test holes
drilled adjacest to a cemant-paste filled
shaft indicated no loss of fleids jato the
tuff froa hyiratios of the casent-paste
sizteyre. Thes, soveneat of tramsport of
contaninssts is very us likely Hecause of the
lack of flwids. (LKD)

Pu 23¢; Pu 239
»

0rPS; ESYOLITES; IGUROUS BOCKS: SLUNGES;
CENEPTS; GROUTING; SEAPTS; DISNOSAL STTR;
ST0RAGE, GROLOGIC; BORRROLES: CORES; JOINTS;
PLUTONIUR 239; PLUTONISE 230; RADIONOCI.IDE
EICRATION: PIELL STUDIES: ®ASTE DISPOSAL; WASTE
EAFACENRST

<231
fancon, D., CEA, Center 4°'ttedes Pecleaires de
Cadarache, Prance.

Becharisas of Radloactive Comtamimation tu
Coasolidated Iapermeabdle Pocks or Rocks of Very
Lov Perseabdility. (2)

STI/PUB/156; Disposal of Redioactive Fastes isto
the Cround, Proceedisgs of s Sysposiss, fieanms,
Aestria, Bay 29 - Juse 2, W67. Istermatiocasl)
Atoaic Inergy Agemcy, Viemma, Aestris, (pp.
179-198) , 666 pp. (STI/PWB/156).{1967, Juse)

The gecchenical studies of radiosctive
centasisatios carried owt so far have bess
asialy concezmed with grasslar rocks (clay
and soil) is which, eving to the iafiltration
o! sater, the rsdiocisotopes are retsinel by
1. rains or sicrocrystals of clay. st a
ckcu tion of rudiocactive effleents can also
affect cossolildsted rocks vhich are
ispersesble or of very lov perscability. The
cetentios phenceena are then different, sisce
they occur saialy os the surface. In order
to detersine the capacity of a body to retsis
a gives radioisotope, wm is sade of the
distribetion coefficieat or K3. This valse,
which is characteristic of grasslar rock for
s given radioisotope, is sot charsctecistic
of a coasolideted rock. VWe have, however,
deviseld s lav expressing the varistios of
this X4 neasured as 5 fmctios of the
thicksess of pesstration (#) of the liqeid
and of the dimension of the rock, which sas
egperinestally verified by seassring the Xx¢
as o fenction of the diaseter x of the grains
in the rock. Siailsrly it has boen foaud
that this seasered ¥4 inmcresses linesrly with
the specific serface of the £ock. Thes, the
K8 does aot represest s physio-chenical
characteristic vhen applied to cocks of very
low persesbility, since it is depesden’. ypos
grain size and the specific sexface,
Recotdisgly, es sltetnetive co has bees
Getined for aptska by rocks of this setere,
f.0. the surface distcimtios coefficiemt, or
K4(S). Exspeciesce has shovs that this vwise
of KA (S) vas cosstast e sd Shacactetistic of o
cock aad o cediolisotope for o oific
costact tise. 7The suthor desccibes the
nethods used to asoerts i the cstestion
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stability of the raliocisotope oa the rock and
the kinetic study of its @iffusiocn. (Asth)

frocedares for vhols rock distridetion
coefficients are ountlined. @K/XC)

pistribetion coefficiest
cs 137; Sx %

ADSORErIOV; DISYRIBOTION ORFPLCIE¥Y: BOCKS:
CROCHEEMISTRY; CLAYS; WASTES, RADIOACTYIVE;
PERREARILETY; SYDROLOCY; CEOIOCY; RADIOWUCLIDE
ETGRATIOS: THEORETICAL STEDIES

<232>
Thodes, 0.9., Ceseral Electcic Cospany, Banford
Atosic Prodects Operstios, Rickland, WA.

Sasts Characteristics Covermisg rizatiocs in
Soils. (W)

TID-7550; Pization of Badioactfivity in Stadle,
Solid fedis, Proceedings of a Conferescs,
Saitinore, OB, Jeme 19-21, 1557, 9.S. Atomic
taargy Cossiasios, Osk Ridge, T¥, (pp. 1-3), 102
PP. (YID~T75%0). (1958, march)

Resesrch conducted on the fixation of
raciolsotopes on soils at faaford iz detailed
in this report. Uastes studied fall into the
categories geserally classed as low-level asd
fatersedista-level raste mistions. The
equilidries sptake on soils of sost of the
isotopes studied mas found to be greatly
iaflsenced by the pB of the systes. The
adsorption of cesiss, stramtiss, yttries, and
cariss fros distilled water solutions iz sach
greater vhen the ogsilidriss systes is
elkaline cthan when it is is the acid range.
Hasford waste solstions destined for ground
discherge are aeutralized to s p¥ of 9 to V1.
The adsorption hy soll of retheniss,
plstoaiss, ssd zirconioa is less sessitive to
P8 chasges over & wide range, althou4h belos
s pN of 2, equilibrias axchange of “hese fons
on sofl sleo wadergoes s muthed dacrease.
The equilibriss eschange, K{, (8150 knows as
the distribstion coefficimt) of strontiss io
distilled vater for calciwn or so0il is & at
pR 5.0 iscreasing to 130 st pB '1, Cesie=
shovs s soseviat less sacked effi=t haviang s
K& valee of 90 st off 5.0 ad & £¢ valse of
250 at p8 11. The isfloence of pE on the
eqsilidrien-exchange constasts of yetcries snd
cerias s sore cosplex, with Kd valauns
reaching s saxises greater than 1000 betwesn
B3I 6 to 6 asd 2 second saxisus st p¥ 12,
These K valees are sll geoted for s cation
concestration of 10(2-6) 8K The infleence of
P8 on the egeilibrivs exchange of other
polyvalent ions sech as plstoniss, rethenies,
a8d zircosiss is cosplicated by other
tesctions sech ss chasges in oxidetios state
and polyser formation. These fons display s
saxines equilibrive erchange in soils fros
distilled vster solutioas betveen pR & asd pn
6 and s second sexisss above p8 12. for
systese ip vhich the tota) ssoent of catioss
is the soletion does not exceed 0.1 perceat
of the total eschange capecity of the soil,
no infleence of catios cowcentriation on the
egsilibrien exchange f{s olserved, bet Kd
valses decresse vhen the total cation
concentration is the solution exceeds the
lisit. Tor the cetions stedied, incresses in
the totsl concentration of dissolved smlts
decresse the equilibrism exchsnge cosstsots
vits soils. The presence of other species of
cstions has neo asppteciabdle effect on £4

"
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valees optained for a catios if the tatal
amomat of all catioas pmaseat is lexs than
0.1% of the soil satvratios capacity. The
presesce of slesinas cospousds siguificaatly
effects the squilibriss exchange of cactais
isotopes, such as strostise. OSats indicates
the ocoarTeace of as ianteraction betwean
alewinss and the strostizs fea, cathec than
any resction of zleaises vith ion-exchange
sites. Phosphate kas beas fosad to iacrease
the X3 values for stromties dee to a shift in
exchange reaction equilibriss as a resalt of
a phosphate reactioa vith adsorded strostiss
thst efther teuds to Lhinfar its replacessat
by other ioss or permits the adsmorption of
additional stromtien. QBT

pl; pistribetion Coeffictemt
Ce; Y; Sr; Re; Pu; Ur: Sr

pE; SALTS; ALUNIWNSE; AWIONS; CATYOws; 508
RICHEAFGE; DISTRIBUTIOF CORFPICIERST: PIXATION:
SOILS; CEERICAL PROPERTINS; IIRCOFIUE; WASTES,
RADIOACTIVE; WASTES, LOS-LEIVEL: SASTES,
INTERAEDIATZ-LEVEL; PISSIOR PRODYCTS: lllonﬁlf
STODYIES: RADICNUCLIDE NIGRATYON

<I»
Shodes, D.¥., Cewmcal Electric Compaay, HBavford
Atosic Prodects Operstion, Richlasd, WA.

The Effect of ol on the Uptake of Radioactive
Isotopes froa Solstios By & Soil. (1)

S0l Scietce Society of Ametica, Procesdiage
21:389-392. (1957)

Zxperisents to defice the effect of 98 on tie
sptake of several importast radiosseclides by
soils vers perforsed and the ressits
reported. Calcareaus ssbsoils fosnd at the
Nanford Bessrvation were cteacted sith
soletions containing less than 7 x 10,2-9)
soles per liter of mwlected redioasclides.
Particle size distribut ion reported ss
percest by veight was as follovs: 6% graster
thas 2 ss diapeter, 67% 2-0.2 ss, 10%
0.22-0.02 ss, 6% 0.02-0.002, and 2% less thas
0.002 ms. The effect of high concemtrations
of cospeting ioss wss slso isvestigated.
pistribstion cnefficients for Cs, Sr, Ps, Ru,
Y, 1t, ¥b, and Ce are repocrted over the
entire pE raage. The adsorptioa (¥4 greater
thon 200) of Cs vas showm Bot ¢to be
sppreciably affected by chaage in pH betveen
& and 10. The optisal pR for strostise
gptake vas observed to be spproaisstely 13,
snd s capid drop in distribation coefficient
vas noted ss the pE ves lovered. The
polyvalent radioansclides, Pu, Ce, 2r, WD, ¥,
and Ra, vere obmerved tc have saxises
distridetion ceetfficiests in the & to 8 P&
rasge. Above pE 6, dis’ribution coefficients
vors observed to be redwed. The sdditiocs of
relatively lsrge concenttations of cespeting
jons nech as sodivs was seen to grestly
ishibit the soil uptske of both strostive and
cesius. In the case of strostiss, sitrste
fon was seen to tedsce the fnterfetence of
sodius vith gtrontisae. (uu) (X

Yery good Lisforsation of distribstion
etfficlest dsta for Hsaford luﬂnuo- soils
iscleding valees as o fanctios of pR §s
presested. (DN/3C)

pH; Distriduciva Coetfficiemt; Ios Bxchsnge
Capacity; Grain 3ize Ofistribetios

Sr 903 Cs 137; vo 239; Ra 106; ¥ 91; C~ 18843 3¢
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€233> CIST. Perneability ;
95: »b 9S !
St 99; 8 3; Cs W7 ‘
ADSORPYIOS: BISTRIBOTION COEFPICIEBY; SOILS: b
CATIOES; WASTE BIZPOSIL; SASIES, RADIOACTIVE; AAVECTION; DISPERSIVITY; ACSOSPTION: RABIOACTIVE [
CPOCHERISTRY; CATIO CONCEYTMTION: ISVIPOPREST: SECAY:; UNSATURATED 2TOUR; PERCEED WATYN; CORPUTER f
SALTOSUCL IDE RICRATION: LABOFATORY STYMIES COBES; PIELD STUDIES; SEIPISE PITS: TREOGETICAL i
STIRIES; GROUND WATEZR; SATIR TABLR; NYDBOLOGY;
DISTRIDUTION; BASTE BISFOSAL; WASTSS, LIQUID; H
WASTPS, BADIOACTIVE; SOILS; CLATS; SASDS: SILTS: !
GRAVELS; WASTES, LOW-LEVEL; RADIOFXCLIOE :
AWCRATION !
<am> }
- Rchertsos, J.B., ¥.5. Geclogical Servey, lu.ot ;
fesoaxces Pivision, Zwalo Paczk, CA. 3
Swserical Bobelisg of Sebaurface Badioective {
t frem Ssepage Ponds at the <235%> i
1dako utloul Eagineering Labotatory. (2) Robertsos, J.0., U.5. Geolegical Servey, ¥ater H
Sesosrces Divisios, Idako Mlls, ID. ¢
[D0-22097; ¥SGS Opes Pile Report 76-717; €8 H
P (3977, Janwarn sigital Nodeling of Radicective and Chesical I
Saste Tramsport ia the Snale River Plaia Aguifer M
Ageeoss chenicz]l aad lov-level radicactive at the Sational Resctor Testisy Statiom, Idado. H
effloents have bees disposed to swepage poads (4] :
at 1IYEL. The saolstisns peccolate down tomacd k]
the Saakc river Plain Aqsifer (125 » below) I00-22058; 81 pp. (1978, San 3
throsgh ifaterlayered basalts and [
eacounolideted selisents sud an sxtezsive Bigital (remerics)) sodeliag is applied ¢o H
zone ¢f pecched water layer abost 80 @ the sater asd coatasiaamt transport ia the t
benesth the poads. A thres-segeuent meserical Saske River Plais Aquifer wsing fisite i
sodel is developad to sisslate the systes, diffecrence pethods. si-.lu!u iacludes :
inclediag effects of convection, dispecrsion, effects of co ion, & :
adsorptios and rsdicactive decay. The first adsorptios, lll radioective lmy. !
se9medt seed a one dinensionsl ([vertical) asd Dispecsivities that give best fit to field :
analytic solution, the second segsent was a data ate calcelated. Raliocontesissats :
teo dimensional lateral nwerical solstion, considernd age tritiem asd strostive 9. K
aad the tiicd ceguent used 3 oae disensiosal Chloride is also considered. H
ssserical solstiom for isdependent discreta 2
vortical coless systess. PResslts agree Sisslation of hydraslic flov cegime asi H
adequately vith the atailable field data. rasdiocontaninant traasport for the INEL ssing H
The flov ¢f growmdwater in the ageifer is ¢inite difference methods. Sumsary of 3
abost 5-2% £t per day. Isfiltration fros the hydrogeclogic pacraseters applicable. H
Test Reactoc Ares (7?1) pomds kas formed st Cosprebensive and thoroesh reference, cacrmtly -
least 2 perched water bodies bencath the TRA. applicable. (O8/00)
2 saall ome is putched on the Dasalt layer B
abost 50 fe Lelow the serface. The second, pispersica Confficieat '
and pech larget body occers on a layer of ;
clay and silt sithis the Iasalt ghost 189 (¢ B 3; Sr 90; C1 B
helor the sucface. The effects of the !
pecched vater spon distribetion of RADIOBUCLIDE NIGRATION; ADVEICTIOB; DISPLASION; i
radionsclides is discessed. The cabsacface ADSOSPTION; RADIOACTIVE DECAY; SATURATZD 208R; H
systes bezesth the TRA ponis was divided tato AQUITERS; WUEREICAL REIRODS; COAPSTRR CODES;
| . 3 segeeats. The first, prisacily the secface PYELD STEDIES; DISPEESIOF CORPPICISNTY,
¢ 12 7er of allevial sediseats from the Big Lost LOSCITUDINAL; RECHARGE; TBITION: STROPYION 90;
' 2iver, is cosposed of & heterogencss sirtsce BODELS, WATRERATICAL: TEEOPFRTICAL STUOIERS .
' of clays, silts, ssads, and avels.
Porosity ranges fro) 25-8%% aad ‘
pecsenhilicies range froe ¥ to 10,000 gal/sq :
ft. The average vertical hydcasmlic :
conductivicy appescs to be abour V fr/day.
Segmeat 2 occepies a segsence of basalt €236 H
layers betwsen the sucface allsvial sedinents Sfobertson, J.B., 0.3. Gevlogical Secvey, Tdsho )
snd the ssin perchisg layer st a depth of 180 Pslls, ID. g
ft. The size, shape, aad transieat bebavior
2f perched ester at TRA swjgest that the susecrical Wodelisng of febswface Redioactive i
hydraslic condectivity of these part.celsr Solste Trassport f-oe Gaste Seepage Posis at the i
bassits aight de relatively low, pechaps 10 ISahe Sstional Englseering Labocatory Site, :
ft/8ay. The effective porosity is prodedly 5 Idabo. () |
to 15%. The third segsont is shost 300 fe N
thick and is made sp of approxisately 75 ft I00-12079; Semsacies of the Idako Sations] ;
of major wedisent lsyers, 220 ft of baselt, Ingineering Labogatory Site Ecological :
and a misigws of S ft of sinor sediment Isforesticn Beeting, O.P. Meckhae (4.}, (p- '
layets. @©0) (ITD) 1), 69 pp. (ID0-V2079), (Y975, Jely 10) |
s adequate afisslation (of which there is alsost Aquacss chesical and lov-level radiocsctive :
sose is the field) of verticel tramsport of effluents have deer. 4isposed to seepsge ponds
sediocontaningsts throagh lsye ted sasuturated -ue- 1952 at the Idaho Rationsl Ragleeeriag
sone incleding the intersctiam of perched vater Ledoratory Site. The soletions perc¢olste :
table with the eigratory procesi. Good sessa.y tovard the Saske River Plain ageifer (132 s H
of sodelling pecansters for INEL. (DA/DO} See bolow) through iater-layered basslits and !
slso Robertsos, J.5., IDO-12079 (1979, snconselidated ssdisnats snd an extensive :
sose of grosad vater perched os a sedismtarcy ;
pepth te Weter Table; Rydrsulic Condectiviry: lsyer sbost 80 & besseth the ponds. A

fogosity; uuc“n.“c Unit Thickness; throe-segaeat ruserical sodel ves dovsloped




s e ot s o

g L e Tl

e

e

i

t

R = S T .

SERMON AN < -

2

CAVISOIERPTRL TRADSTORT

<236> CONT.
to sisslats the cystes, iocleding effects of
cosvectios, hydrolymasic ceion,
radissctive decay, and admorptien. The first
segeest sves an aalytical solstiom to
siwulate transpoxt fros tie poads to the 25-a
thick, pecchad vatar less, assasisg steedy
mlal flew tizwagh a 150 loang, satsmated,
bowogences colsma. The sacosl segsent

sisulates wertical solete trassport €ree the
perched sster bely tovard the aguifex, by
srsesing umsteruted but stesly water flov ia
s sugies of 14 nouk

independent, sertical colwmne. The traasport
equation is selved by a "hop-scoteh”
finite~diffarence schese for euch colum.
sinuiated Wyiraslics asd =oliste sigratiocs
patuetas for all syrew adey 1y
with lisited field data. The medel cas e
ssed to project swbsurface distriletioss of
vasts zolstas unler & var ety of asseseld
conlitions for the fatsre. Although chloride
and tritise reached the aguifer sevexzsl years
sgo, the nolel ssalysis iwmiicates that the
sore easily soched soletes, such ag Cs 137
and Sr 90, would mot resch tis aquifer wader
pcesest consitions ia detectable
conceatcatioss within 150 years. (Cosplete
Toxt)

See also Robectsca, J.B., IDO-220%7 (1977)

BODELS, SATEBNATICAL; WASTES, INDOSTRIAL;
SASTRS, LOW-IRVEL; SIRPACE PITS; POSDS;
AQUIPERS: BASALTS; SEDINRFTS: GROUND RATER;
COBVECTION: GISPERSION; ATDRODYBAAICS;
RADIOACTIVE DECIY; SORPTION; BADIONUCLIDE
BIGRATION; LEAKLGE: EYDRASLICS; CSLOMIDES:
TRITIVE; CESITE 137; STRONTIER 90; TEROPETICAL
STEDIES

<21
fodisr, J., 7. Piexborsla, and 8. Rarichal, CEA,
Plstonies Prodectica Center, Nactcosle, Prance.

Conparative Stedy of the Sehavicr in Seil
falivactive Faste Solidified by Varioss
frocesses. ()

CONr-619512; STI/PUB/156; Dispoml ol
fsdicactive Bastes in*o the Gromd, Proceedinmgs
of & Sysposiss, Viesna, Austria, Nay 29-Jwe 2,
1967. In‘ernaticosl Ltosic Emergy Lgency,
Vieass, Aestria, (pp. 383-800) , 666 pp.
(COPP-670512, STI/PUB/156). (ﬂﬁ" tiay 29 - Jene
i

The processing of radiocectirve vaste hae given
rise to s cectais nesber of isteasive stelies
of isdestrial profecta, Wtritication,
escaptuletios in Diteses, and solidification
cosstitete three soletions to the probles of
stocing radiocactive waste. AL cospetative
stedy is nede of the Dedavior of weste
procensed by these three setholds in a
specific soil ead ander paticslar
atsosphecic comditions. [Asth)

3z 95; fn 106; Co 188; Cs 137; Sr 09; $c 90
VITRIPICATION; BIYUNRYS; EFCAPSULATION; CIRRWTS;

SOILS; PIRLD STVUEIES; RADIOVUCLIDE WIGRATION;
WASTES, RADIOACTIVE

Q236>

<238>
Bogers, J.8., and S, Sright, Pred C. Nact
Associates, Iac., Bew York, ST.

Anslysis of Fater Coatuninstion Iacidest fs
cTay, Saise. (I)

Beport te USEPA for Ceatrack Be. 65-01-3097; 87
- 11978, Barchy

The local greendvater dziaking seppl® in a

M towa in Baise has bees condemsed hacasse of
the presence of saweral kaowa carcinogess in
significast coacestrations. ?he growsi water
cottaginstion is theught te Be related to the
nigration of spilled or leaked cleaning
solvents fres a vaste stotage ani processing
facility lecated isselistely upgradieat of
the contaniasted wells. 7This teport preseats
a sessacy of the costasisation event asd
iscleles 8 list of the murces of jaformties
uwsed in the evalmution, a profile of the
wacte facility, a description of tha local
lyﬁwlo’lsd and savironsental comdi-ioas,
a discession of the costasisation chromociagy,
a descriptios of the fiell investiqations of
the iscilest, aad an svalmtioa of the
incid oith P to its severity aad
dasage to hesaz bhealthk mad the eaviroasest.
Tho priscipal costasisamts ias this incident
vere 1,1.1 trichlorosthme,
trichkloroatiyless, asd dimethyl sulfide. ()

The npuauou this uci.lllt pomes with

[ doss disposal site
-locd.- lll operatiocssl wecederes are very
appropriste to radicective wacte disposal sites.
VE/50)

Depth to Water Table; Bydrsslic Comdectiviey:
pl; Bydraelic Velocity: Stxatigraphic Omitc
Thickmess

SOILS; TILL; AQUIFERS, OBCCEPINED; ORGADIC
COBPOUEDS; SASTES, WOBRAL.GACTIVE; IETAYL
CELOROTORE; TRICHLOSORTRANE; PLANTS, EASEE
TEEATAERY; DINRTEYL SOLFISE; COSTASIPATION:
ACCTORETS; TADKS: SOLVEFTS; COSTASINANY
TRARSPORT:; GROUND WATER; DRINKING GATER; G EFIEeS

<239
togers, v.C., Pord, Bacos asd Davis Otab Inc.,
Salt Lake City, OT.

nigration of 2ediomsclide Chains in Gromdwater.
[x)]

Suclesr Teclhmology 30§3):3¥%-320, [1978, Dctober)

txpressions age developed for the maxines
coscoatratioss aad discherge retes of
radioneclide chaine sigrating throsch the
grosad vis the growsd vater pathway.
Expsessions exe presssted for tro-sesber
chaiss that guastify the reconcenstretion
effect in texns of disensiosless parsseters.
The dinensionlens parsneters sre used to
deseustrate the iaterrelationships Detvwen
the desic neclidn snd sdsoching vedise
pacaseters. The sagitele of the
teconcentretions effect for the third seeder
of thcee-pesber chaiss is adegustely
descrided by the two-sesher espressions,
oscept the range of recasceatrition is
estuded. 1L waste isvemtory costslsing 1 1
TO(Red) CL of Th 230 and Ns 226 is veed as a0
exasple of tadfoneclida recoscentration. The
cheln U 23%-Th 230-Ra 226 is listed ss ma
axseple of & three-vemher Secay cheia.
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<23%> COT.
ieth) (231

BALIONSCLINE RIGRATION; GROCED GATER; BASCETZR

: TARORETICAL STEDIRS; REQUATIONS:
SISPERSION COBPPICIRST, LOPCITORISAL:
COUVECTION; SURPIION: BADIOCACYIVE DECAY; WRAPIUB
236; TRORIUS 230; RADIWE 226; LEACHING:
COUCEFTPAYIONS: RECOBCEFTRATION

<2%0> .
Sogoeski, A.S., and 2. Tesura, Ouk Rides
satiosal Laborztocy, Besalth Reysics Pivisios,

Cak Ridge, T®.

tresional Vebavier of Cesise 137. (D
Realth PAysics 18:867-877. (1976, Bay}

Cosies 137 sevensat by rumoff, eroaios, asd
infiltration frem s d!t-lul soil in
Teanessee is stelied, and » -thuuul
sodel fer -cul. -u-!..d

SegY d. 2605 & is :uuuu
dosage (as sesassred with s G survey seter)
tfzos serface—deposited Cs 137 eccers dering
the first seves aonths follovisg meclide
appliication. Rost of the applied radiocesies
is found ia the upper 3 c» soil layer or has
bees eroded amy. It is cosclnded that
cossilerakle erosiosal losses of Cs 137 cosld
accer, particulaerly froe ezpesed szess (i.e.,
base soil). 7Total erosion iadez walwe of
3.3 z 10(E-3) dymes/sec for the 2 YT

ezper inantation peciod was bigher than
ezpected sad sosevhat diffuctemt in
distribution thas snrmsl for the ares. It
alsc sppeacs that the specific loss of Cs 137
teflects the seasonal variatios in the
segeitede of the erosion iadexz and the extent
of vegetstive cover for s pacticslar
location. As espicical parabolic egeatios
sdeguately describes radicneclide loss over &
tvo yesr pecied, althoegh s exponeatial
sodel based en the Cs 137 {a the soil profile
appsacs to give sote geveml resslts.
Isfiltzation mate for 8 two~year pericl fox
sllevial Cuptivs siit loss soil canged fros
96 ca o 205 ce. (Bwth) (ET) (C3P)

This stedy is ssefel for charucteriszation of
ctsdionecl ide debavior ia serface seeps fros
skallor vaste becisl sites. [PRAD)

Isfiltration Bate; Erosios Bate
Cs 137

RP0SIO0N; SOTLS; SODELS, NATRERATICAL;
IFFILTATION; CLAYS; EQUATIONS; RAPIOSECLIDE
RICRATION; BSWOPP; PRRCIPIT .TION,
NFTEOROLOGICAL; TWEORBTICA . STUDIRS

<287>

Bowtses, B.C., spd 1.7, Setne, Mttelle-Pecitic
Bexthopet Labecutories, Pater sad Lend Resosrces
Depactowst, Bichiassd, WA.

Szpecigents]l Suppest Stsdies fer the PRRCOL and
Teansport wolele. (M

VL-1719; &8 pp, (1972)

A gtonp of uron tedien cenlucted during
Sevelepoont o transpect selel for the

Radisssclifes i Seils pregrem is descrided
ie this seport. Sorptien perwseters esiag

colaex and datch tasts aste cospered.
Chesicyl isteraction of Bu is ssslysed.
bistrilutios ceefficieats for stremtism are
repocted. (00)

Geood field dats em cheaical charscteristics of
soils la ¥anfecd arwe. AtWeapts at

partially
m—mmmm-ueuuqmuyn
the sodelling of chewical
/00y

sistribstion Ceefficient

ADSORPTION: BRABIOWNCLIDE BISRATION:; BUWATIONS;
ZHERICAL PROPESTIES; FIBLD STUDIRS: LABORATORY
STURIRS; BCYIVAYIOS AUALYSIS

<28
savaassh River Laberatory, Afkes, 3C.

rization of Cesiun My Soils. (V)

"wsT-75-12%-3; $ h 8iver Lab

ourut y Pepoct, Naste Bamgesest,
ly-Septesber, 1975, (pp. 861, %0 pp.

mstu'vs-tzs-n. sy

Laberatocy studfies ssing Savsanah Biver Plast
sofl iadic.te effective cetention of Cs 137
occers ia the plast’s burisl groends. As as
Snitfal test sine seil celesas costafaing 2
faches of Cs 137 sofl and 10 iaches of
sacontasisated soils vere flesind with
sacontasinsted grossdvater. Other tests fed

ste vith Cs 137 isto seil colusss.
Prelisisary reselts iadicate thst sspecrmate
cedoces 0i1 pereeability by sore thun 993.
Leaching by gromndvater aeved the isotope
oaly & iaches ia the soil colums. fShes 36
isches of ruia (eqeivalent), was wsed isstead
of 18 ipches the isstepe seved only 6 fsches.
Batheaius vas also weed is the stady: the
soil cetained 1ittle or no guantities of that
isotope. (WBV)

cs 137; T V06

SORPTION; CESIUR; COFTAIFNSENT; DISIVSAL SITS;
LABORATORY STUNIES; PERNEARILITY; FADIONCLIDE
HIGRATION; SOILS; GROUFD UATER; SASTE DISPOSAL;
SASTES, BADIOACTIVE; UASTES, LIQUID

“nD
Savausah River Leboxrastory, Alkes, SC.

Isteris Sanagosest of Plant Sastes:
tnvizonsestsl Bffects. (8)

WIP-18-12%+3; S8 pp. (1978)

3 euseary of the studies cenfuctad st the
Sevesash River Plant to predict sowmseat of
sedioneciides tixengd tho goehydselegic
onvizress st this sits. Stuliee inclale the
secptios of 5t 90 by svils at the site esd
soveneat of seccucy fres the dezial gzowmd.
Rathensticsl sodels ere being Seveleped ¢o
(1) estisate vater flov ead predable paths
"":l‘ wguifer ond (2} predict itassport of
s redioveclides. (Aeth) (JT)

fethessticnl welsls devele un mhnhl

of tediensclide traasport

r.unur ace boswd o ¢ o! Iuou- ({11 ]
ul-lml 1iquid vaste teiks. Stelies o1 the

fects of iom exchange, vicecscss sisemls sad
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<MD CosT.
clay suy be applicadle. Rinissl data presested.
mIn

sistridetion Ceefticisat

sr %

BANIOBNCLIDES; CROUSD WATER: SORPTION: SOILS:
BOMELS, SATERRATICAL; RADIONUCLIDE RICRATION;

DISPORAL SITE; WASYES, NIGA-IRVEL; wASTES,
LI0OIN; YASKS; YELORETICAL STHDIRS

<2e8>
s s River Lad ory, dkea, 3C.
wetentissn of Tesius V37 by Sevammah Eiwer Plast
Sells. (W)

FST-T6-125-2; Savesaak River lLadoratory
Quatterly Beject, Saste Ranagenwst, April-Jume
1976, (pp. 3+06) PPST-16-15-2. (1976, Octoder)

A reviaw of expacineatal wecimigues and
tesglity of a stuly ot ths cetestion of Cs 137
by Savemssh River Plast (530} soils.
sistcibatia coefficisnts deternined for SRP
soils were 10 (-5) for Cs 137, with 998
retention. Ynvestimtions shoved that sodiss
ions tesd to relsce the sdl's distridbetion
coetficiest for Cs. Ictivity of superuate
liqeid wsed vas 1.7 Ci/ml (D

mnsu is oa bigh-lawl 1igmi® sastax.

kd’s &a ined are still applicsdle te
shallov land Weriul. (ON/JT)
distribetion Coefliciest

Cs 137

SORPTION: RENIOWSCLIDRS: SOILS; DISTRINGTIOB
COSPPICIENT; SODTUN; CESIUN 137; GEOCEENISTRY:
YIIATION; WASTES, FIGN-LEVEL; WASYES, LIQUID;
LASORATORY “INDINS

<20%>
Schaalz, B.1., sad 0.1. Polser, U.5. Mtopic
Eweryy Comsissios, fdsho Pslls, ID.

Tritiated Fater Distribetios is Ussaturated
Sells. (J)

soil Science 08 (7):83-87, (1958, Joly)

S stady of the mvesest of water in the
msatyretel soil sone as evidenced by the
disteidetion of tritien Latrodeced dy
talisvater is presemted. RNuly of aefl
sabsples tskes at three loanlities indicated
that 71 to 008 of the tritien presest sus
foasd in the wpper 100 c» soll delor the
scowsd secface. Only 3.57 of the amest of
teitive estisated te have hess introdeced by
tafs over a 15 year peciod sas foend L0 be
present is the swoil. 7The regional weter
table is spyrezisetely 209 o belos the 'and
secface. Ocain size distiibetion for the
s0il shous clay cangiag fros 10-82%, sile
capging from S1-70%, and smnd cangisg fros
»2 Total nn-nr of the silt moples
collagted ws fron .85 t 85.35. (CAD) {C3P)

THiS study caw o he'fel i that it discusses
the sovenent of u.tu- is the soil a5 as
iediceator of vater sovesent ia the emsaterated
Seie cosulcing Cres rainfell. 7THis cas de

83>

relatel to the wovenent of tritiated water
forned whes raia vater comes fato coatsct sith
rudicective vaste fa shallos lasd bacisl cites.
or/asy

Crais Size Vistridevioca; “epth to Water Rable;
Yorosity

SESATURATED IOBE; CROSUR SAMYER; SOILS: SamfLIFG:
PARTICLE SIIE; ROPELS, BATERMATICAL:
RARDIOTRCLINE HISRATION: UATRR TABLE; POROSIZY;
SOTE TRAFSFORT: PRECIPITATION, NETROROLOGICEL;
IELD STUNIRS

e
hwille, r., ¥. Lippok, and D. Seisflosg.
2 It far G ramde Wahl

Pedersl Sepsblic.

Sodel Pxperisents oa Pluid Plov in the
Trassition Toms fros Sasstwrated t Savurated
Seil. M

CORP-670512; SIT/PW-156; Misposal of
tadicactive Zastes iato tha Crouad, Procesdiags
of » Sywposiea, Viemna, lastria, Nay 29-~Jeme 2,
1967. Istersationsl ttasic Eseryy Agescy,

Vieunns, Austria, (pp. V51-M0, 666 pp.(“‘"
Jane)

Tafiltretion of watec in the sasaturwted soil
sone and horizostal spresding ia the
satgruted zone vere amalyzed vith masd sodels
scaled to resesble allasial plaia coaditions.
Spacial large ¢lass lysiseters, expetinencasl
tingghs with glass walls, end ssall dismeter
cogpec sad glass sequent-tubes vere uwsed as
nodels. The tracisg of liquid froats vas
sccouplished via eltia-violet fleoresceat
dya. Infiltcatios throwgh the asetated tone
of apparestly bosogeneows -u. sa< foesd to
be possidly dependent spon

jalosogmeities that vere difficslt to
disceTn. IRxperisests sccosplished (s &
glaacs-valled model tresgh filled sith
selise~fise sar] ravesled the possidiliry of
horizoatsl flov is a siwslsted confined
aguifer that consisted estirely of capillary
sose vith insefficient weistsre for a
satarated zome to sccusulata. Variatioas s
Clow in sctratified sasdg vere observed as »
tesslt of pereeability diflecences betvesn
the isdiridsal stristions. The helight of the
capillacy frirge and wolstucd_ &istridetios
withis it were fosnd to he ispertant
paraseters for the descriptios of migratios
processes of liquids. It vas coucleded that
raalyticsl trestasest of liguid flow is every
Case was aot yut possible, eves ia
hosogeneoas sedia. (Aeth) (BT}

A scale sodel stady of fleid flov is soil with
possidle relevaace to subswfeace radioseclide
sigrations iz allevisl plais sedisests. Fo
sigeificant aysezical dsts vere presested.
(PR/M)

Yolemets ic Fater Content

WODSLS; CAVILLARY STROCTURE; AQUIFERS; WATRB
TAB42; RADIOSUCLIDE NIGRITION; INPILTRATION;
PERCOLATION; 3APDS: LABOSATONY STUOINS

(e 24
sogne, R.J., and §.C. Boutoes, Bettelle-tacific


http://aa.1V

<28

SEVITONATSTAL TRABSPORT

<207 COST.
socthwest Ladocatories, Sater and Land Resources
pepartsent, Richland, ®2-

PEECOL User®s Bamsal. (2}
BSIL-1720; SO pp.(1973)

The report describes the FPROOL progras and
procederes on how te sse It PERCOL is e
ane-diseasional contssinast transport sodel
for evalastien of the chenical parameters
cequired as ispst te the wore genersl

L] port cele. (OO}

A wecking sodel to describe the chemical
isteractions of radienctive contamizaats with
soils eader &iffereat pi and ifonic coatext
cosditions. Good refi mé i 4 ion
isto the ceaplexity of the swhject. (DR/O0)

ADVECTION; ADSORPTION; CHENICAL PROPERTIES;
PCUATIONS; CONPOTER CODES; DWNIRICAL SPTRODS;
TECMEYICIL STUDILS; BADIONSCLINE BRIGRATION:
noOLLS -

<208> -

Serae, P.J., B.C. Rouwtsos, and 9.8. Cochraz,
dattelle-Pacific Forthwest Leboxutories, Water
and Land Resowrces Departeeat, Bichlane, Wa.

Expetisental Bethods foc Obtaiaing PERCOL Yolel
Inpst asd Verificatios Deta. (W

BWL~1T21; I8 pp. (MY

txpeciseatsl procedervs to detersice sose of
the chenical Mydregeclogical perasetarcs
sffecting the contasinant imteractios wich
soils aras descrided. Asong the parsseters
sre cation sxchange capecities, effective
porasitiss, s0il exchange selectivicy
constants. (00)

Belstively elaborate experisental procedures
that ere still applicable are descrided. Good
tetetences oa techiigeas. (DN/00)

Ton TEzcharge Capscity: Selectivity Cosfficiest:
Porosicy

ADSORPTIOE; CENERICAL PROPPTIPS; LEPIRATORY
STUDILS; SOILS: WYDROLOGY; SIO.L.i; PADIOBOCLIDE
NIGEATION; RODELS

299>
Shaikh, R.0., Vasderhilt Univecsity, Dspartemt
of Physics, Seshville, T¥.

A Stedy oa the Novesent of ldluulu- Theoush
Seturated Poroes Nedis. (J)

R.S. Thesis: 105 pp. (197, Jmssry)

The seccessielness of the sedserface
amvirossest for Sisposal of radlicactive weste
coquires thet the geelogic and hydrologic
chacacters of the 1ithelogic suiium be
clearly eslerstesd. fPrediction of pstestial
tadionsclide sigretion requires keueviedem of
the tlcr patters and sets of sevesest of the
oot fleid, the dispersivity of the host
sediee as wwll ss its pecaechility and
porosity, Yevessat of roliem:liles threowgd
a sodjies is sffected DY the iss-erchesge
propertios of the sedine, the chenical
cospesition of the transperting weters, and

the radicnsclide’s physical and chesical -
properties. pséicuuclide aigratios is
sandstone vas simlated using Zarea sandstose
asd aa inverted fi,e-spet well mray. Usiang
the sorption data obtaised, the times
tegeired for breskthrough of 5r 09 and Ca AS
vere fosad to ba 8.5 and 6.2 tises that of
vater. Bodels reviswed fer groead water tlow
iscluded saxi sedels, elactrical sedels,
viscous £2uid solels, and anslytical sodels.
im

Pistribution Cosfflicienst: Graia Size
sistribation: Porosity: 9ispersios Coefficiaat

S 19; Ca 35; Ca &)

RAPIOSUCLIDE XIZR2TISH; IOW EXICHASGR:
BREAKTUBOUGE DISTRIBUTION: BISPERSION;
SLYDSTOBES; RTMODTFARICS: SATRAT INE;
POBOSITY; PARTICLE SIIER; BODRLS: CNCEENISTEY;
LABORATORY 3STUDIES

<250>
Sispsoa, 2.5., §.5. Geological Serwy,
Sashington, BC.

Investigutions ox the Ssvemesnt of Wdivective
Sabstances in the Crownd. fPart 1. Geochydralogy
aad Cemersl Comsiderations. (N

TID-"'628; "irousd Disposal of Rsdiocactive Uastes,
J. & Worges, Jr., et al (Pds.), Proceediags of »
2ad Cmfecence, Chalk Biver, Canada, Septembe:

26-29, 1961, (pp. V85-138) , 835 pp. (V942, Wacch)

Investigations were conducted st two vaste
berjal sites te detervime to vhat deyres an
envircusest of low costainment (v site
snderlain sostly by perswabdle smed) my be
used for the &isposal of relatively iasoledle
vaste as oppossd to a site wirh as
eavirossent of high costsismest for the
disposal of satreated or relatively soledle
vasta. & pethol was dewloped W stedy the
velocities asd pattacss of qrosadvster at
sach site. The method etilizes s petal tade
eacased vell isto vkich & radiatios detector
is lovered. The detecter Beasutes the asoest
of a tracer isotope which has beea fajected
isto the grosndwater and is picked ep by a
chamically csactive costing en the ssrface of
the well tebe, The apomt of tracer picked
op is & given tise interval is twlated wo
groendwater velocity. Altersstively the tabe
€ould be coated vith a radioisotope and the
asoust lost to renction with a .aows
dissolved solig wosld indicate gresadv.ter
velocity. The laald surfece is sesrly flat
except for suall aress eccupied by saad denes
up to 10 ft high, sov eostly cowred with
vegetation. 7The vater table is sveryviese ¢
ft or less belor lasd swface, escept ander
the Jenes. The veter table s)opes
sottheastvard acxons tha Becechesic site, aad
seowtdwe;d scress the residemtial sges of CI9
to the jaser camsl. Or the Rsrochevic sad
CBS slites, the sutec~-tsbdl 2 wodiont tesches s
sssigus valem of aboet &.3%. This results in
s graund vetar wlocity of showt 1 ft/dey.
Asexege Otli'ﬂ gcosnd wmter velocity in the
fel sand 15 a0t S cu o lews. (CBD) (CBP)

Sgief discession of facters affecting sedeswclace
sigration of radiocontasismts. Prepeses setaod
for detecting groundwmeter [lov velocitiee,
direction, mnistreples, atec. (MM/CAH

bepth to Sater Table; Rydrmliic Srsdiemt

1S070PSS; GROUED WiTSE: SAMS; CLATS; SERINUNIS;
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<258> cowY.
SAZIOWCLINE AIGALTI0S; UATED TIELE:
PEESTANILITY; SRASEREURPYS: FITID STURIES

[¥+1}]

Staley, G.B., €.P. Turli, asd B.1l. Schtwiber,
9.S. Pwliesr Begulatocy Cossission, Mvisies of
Site Sufety ool Bavirosneatal Amlysis,
Rydrelegic Eagiseering Sectiem, Sashizgton, 5C.

hﬂuodmwk-mlm &
Comecic Overvise,

COBP-THiSI2; Mmasegeasst of Lev-level Radiecectice
Saste, B.U. Cacter, M.A. Noghissi, sad B. Daka
is.), PFrocesdiags of s Sympesies, itlasta,
Ga, Say 2327, 1977. Pergunen Fress, Bew York,
Y, C. 10, 4. 107D, 12W pp.
0NT-THS512) . [197TH

e sbjective of this stull7 wms o evalmts
gewerically the seasitivity of cadioneclide
sigration to certain traasport parssetscs, is
celated to shalles low-lawl nlhoetin
vaste berisl sites. Tiis stely conld fors
the bagis for estedlisbiag site bespdaries.
Three hoseptasoss sell types were considerad
in the snslyses: ciay, silt, sai sedim
sand. In sdditisn, evaluatioms sxe facleled
for typical loess asd till medls that sight
e townd st existing or potentisl bexial
sites. Prebabdle valees of hypirsslic
condectivity, tetal pozvsity, effective
pocesity asd delk density vere selected for
eazh moil type. fRydraslic cosdectivity
valees {is ft/dsy) ssed vexe clay: V.30 X
IO R-%), siit: 1.30 ¥ 19 E~D, ssad: 100,
losss: 5.88 § ¥(2-2), ond till: 7.9% g
10(2-3). Tots)l pososities umed were 53.0%,
0.0%, §2.0%, 85.1%5, asd 2.9, respactively.
rffective potosities were 5.0%, 15.0%,
9.5, W. 7%, and 2.2%, ctespactively.
Avecage bulk Zensity veleues (s gu/cw cm)
sdopted vece clay: .02, silt: .73, smad:
1.77, lewssz 3.6, sad till: 1.6. 3eils
oete d o he plewly sstezatead, Por
each soil type, the tims—wmcying
coscentrations of specific taliossclides vere
datacnined st given distamces fT08 the
sostce. Semgitivity asalpses vere perforsed
for esch sell type by varging the hpdzaslic
gradiont of the water Sable aad the leack
sate of the sospce. ODistcddation coefficieat
valess and retscdation {actors were obtained
ot 19 radioneclides in the ) sais soil
types. E4°s calculated fcx mowe of the
isotopes is send wmrze: Cs 14 = 70, Co 60 «
100, P 287 = 200, Sr 90 = 2, Cs 137 = 20, Pu
23% = 200, Ao 287 » 10, snd P 239 & 200
24°s for silt and clay were as omder of
ssquitede larger thes the sand velses.
sotacdaties focters is cley, silt, and send,
cuspectively, vere 690, 720, aad & for Cs
138; 3000, 3600, aad 820 for Co 60; €990,
72600, and 088 for Pu 281, Pe 230, asd P 239;
70, 73, and % Lvex St 90; 99, 720, and O5 for
Cs 137; and 2000, 2990, sod X0 fex s 8%,
The sensitivity of distritetion coefficiemts
to pi sus lswsctigeted for aaly L pilt seil
esd thcee tadiomnciides, Docasse of lioited
availabie dsts. Congusntive asslyses wre
condected by censilering @)y tise decay of
tedionsclides ressliting froe grovsimtec
trovel and boldwp S to ion-exchange with
soil particles. fere realistic amiyses vore
porterned ssing o three~éiseusions]
“Wll“ sodel. (Awth) AKN

raper contsins entensive tehvlar deta, a3 well
as o8 o iz defining l1iaitiug forse of the
sadisneclide transport sedel.

259>

RAROBUCIIDE ENIGRATION: BSNIAL, FEALLOW: WASTES,
IOS-LEVEL; SOILS; CLAYS; SIATS: SAERS; LOESS:
TILL; SIPEASLIC COSOUCTIVITY; PORGSIYY; DERPSITY:
BADIOSOCLINES: CONCEUTEATIONS; RYNBwIIC
CRADIRYY: :'uclns BATES: WATER PAME;

E
%
|

PLITORIW 139; STROUTINE %4; CESIER 137:
MIERICIV 203; TEROSETICAL STOPIRS

<5>D

Talabeshi, K., and R. (Trassletec) Kebets, Kyoto
Snjversity, Resctor Bessarch Imstitate, Kyoro,
s

Sehavior of Gemsous Ioline in Smnd. 0
OREL-tc-8350; EUERI-tr~13S; COUP-7310127;

Instilute Synpesies, Xewatexi, Osaka, Japes,
Octehex 28, 1973, ppp. 17-27). (1919

2adisective Lfodine gas wus passed throsgh 10
types o! sand -upm ealer varioes

fc ¢ aad hguidities, and
the relationship hetvees the sessat of joline
losded asd the sncunt sdsecded wvas seasvred.
The sdsorhed jedine was then swupt sp with
dry sir ot vashed awey sith watar to
dotervine the dasorptios state. Adsorption
deczeaseld with iscressing tewperstire, the
decTeasse being eves grester with increased
heaility., The smsller the particle size, the
grester iz the sdsorption. If the rtegion is
which vore thas 90% of the lesded iodime {s
adsorbed is desigrated as the propuctiosal
sdsorption zone, its vales is 30-750 eg/mq o
sasd o & sexface aree basis and
appcosinstely 1-3 tises the 0.2-3.3 ql-q cn
asaocistel with sososolecslar
£ils.. s exparisent vith iodine gas pcmd
thzoegh & sand colwss descustrated the
presences of teo types of fodias, readily
desorbeble sad porly desorBubdle. Phe forser
is considered to be Bency-type adsorption,
asd the latter is associated vith a first
ordec rsaction of as admcbded stste. (LX)

Distridetios Coefficiest; Nosistuce Comtent

r
-

IOPISE; SAUDS; ADSORPYTION: YREPERATURE:
WPRIDITY; DESORPTION: PASTICLE SIIE: GASES;
RADIONOCLIDE NIGRATIOP:; LABOBATORY STUDIES

<53

Takabashi, K., T. Besjye, T. Tasechi, asd W.
tasska, Kyoto ®miversity Testitute of Atosic
taergy, Cekaado S4i-shi, Kyote, Japes.

Trensportation-felsted Chacncrerimics of Todias
Gas is Barth Sesples. (D

ORWL-tr~8%586; 15 pp.: Neken Setguci
9:21%211, (1979)

Somw tresaport characesristics of ioéise gas
in eerths sve javestigated. Per the tests
thgee tespecstufe raages {20-22 degree C,
50-60 dogrev C, and nesx 100 degrew C) and
three levels of bdusidicy (less cthes V0%,
50-40%, sad sdevs %0%) were selected to
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czonte nime different cosditions by
cosbimation oa soils with iom-exchange
capacity of 0.228 to 8.3¢3 meg/y. The
deusity of the mads ranged fros 2.36 to 2.6%5
g/cu ca. Saveral ceaclesnioas from the
secption tasts are: V) the smller the graia
size, the gnttc th adsexptissn; 2) the
qeater the iom the the
sdsogption; 3) es teaperatate :i.us
adsorption quantity decreases; ) as besidity
iscrcases, sisorption decreases; 5)
desorptien £ i for Arx p and water
leach dectmase eith lowering tesperatere and
mgidity. The mechasisz of morption at this
tise has yet to be deternined.
Transportertion teasts showal thet the velecity
of fodise is sech smaller thas the catrtier
gus, shich isdicates the il ssed las a
large folise alsocption capecity. There {s
indicatisn that ioline is classifisd imto tw
types: ene vhich is hardly deserdeble asd the
other easily dessrbable. Al0, as the vater
costent ia the soil iscreames, the
trassportatien velocity becomws greator. is
aqustion is esmd to descride the iodime qus
coscenttatios in & polypoross sedies and,
shen solved i3 the imotregic, planar, aal
ose-1ipensions] sode at specified izitial and
bouadary conditioss, the solecslar diffusion
cosfficiest caz be calculated. Ia this set
of tests the diffesion coeffiziest is 9.03 g
caa/sec. The distribution coefficieats targed
fros 29 to 1900 cs ca/9. Pr7s these
experivests the bebhaviocs of los-density
jodine gas is as essaturated mter bed can
practicelly ds expressed ty the decrived
equation. (PDOV)

rersesbility Coefficient; Ios Exchange Capecity;
pitfesion Coefficient:; Distributios Coefficiest

I M

ADSORPTION: DYSTRIDUTION CORJYICIENT; BQUATIONS;
KALOCERS; TOB EACEANGE CAPACITY:; DIFFUSION:
LABORATORY STVDINS: SASPS: ROCK-FLUID
IVIERACTIONS; UPSATURATED IOSE: FISTZS, CASPOUS;
WASTES, RADIOACTIVE; IODIDE 131

<258>
Teaner, 3.5., 0.3. Geological Ssxvey,
Saskiagton, %.

raysical sad Chenical Costrols om Distribetios
of $alien~22¢ and fadon-222 ia Grownd Bater wear
Crest Salt lake, Otak. (3)

Isterastiosel Syspeaivm On the Fatural Radiatios
Tavironsest. Published for willias Narsh Rice
Usiversity by the Wniversity of Chicago Press,
Chic.go, IL, Ch. 18, (pp. 2532764, 1069

Py (1%3)

Tvo groups of icrrigetion aad stock wells
soeth sud enst of Sreat Ssit Lake, Stad wore
stedied is se effort to unierstamd the
phreical aad chanical controls on Ba 226 and
P 222 &issibution ia groundmetrr.
Nessuresests vere nede of Lydreslic grsdient,
gtomdeatss flev velecity, wveter tespesstere,
p8. 5h, dismolved oxygea, bicerbdomste,
diswol. 28 icos, and berometric pressure.
Calciue, sslfide, selfate, asd chieride
conces trs valeow aze wwailidle for some
wiis., Redon levels weze S to 6 I W (-10)
c/1 foxr the DerBemtex agee (sweth of Sresx
Selt Lake) and & 2o 10 X W(P-10) ¢/t for the
Soods Crese ores (eawt of the lake). Sadime
valees vece frea lews thes 1 to 20 I 1)(B-1])
/1 st Serpester and frew less than 1 te 6 I

30(E-13 ga/l at Soods Cross. The
coaclusions of this study were that H W= 222
corcentration ia well water is dependent os
the cowcentration €f T 226 ia the
isssdiatelr saxpe g sedisents. 2) Bost
of the %8 226 rma s fros in site decay of
Th 230. Less thas 177000 of this Ma is
nobfle. Nohility say iscresse to 17900 ia
tae presence of water cmtalning large
asossts of cations and larviag little teadescy
te reprecipitate sllalimm earth cospesads or
ferric bylroxide. 3) 3élitiossl M 226 sey
sigrate vith water frou fault zomes oc
nnnu SOAK CoS.. !h -nu.. !na.lu teuds
to be reds
ceprecipitatioe -in - 1. X} -c ﬁ-ﬂc
kydzozide; the latter is likely at isterfaces
between FPe-buariang., lov-oxygea wmter of
lekewzed or fault Tomom, and osysea-rich
waters fios recharde areas apstresa. B 222
snomalies associated vith swbsurface faslts
are due to sigration o rediss and its
iasokilization by chesical changes is tha
selisent, 20t to direct radon si/ratfos. B
relation of redon anesalies to taslts has not
be deseastrated is the acees of study,
acwever. (Auth} (LKE)

pN; Bb; Rydraslic Grasdieat:; Total Catfios
Coscentration; Bydraslic velocity; Porosity

W 222; Ra 226

BADON 222; BADIUGr. 226; GROWD WATER:; AQUIPERS;
PASLYS; PIELD STUDIES; ARCRATORY STUPIES: IPERT
GASES; GASES: CEACERSISTRY; EYDROLOSY:
RADIOBUCLIDE RIGRATION

<255
Tevhey, J.D., Lavreaca Liveceoxe Laboratory,
Liversore, Ci.

rrelisinsry Resmits of Expecisentsl FBork iz the
tadionsclide Rigxatien Progras. The Sorptive
Char cter of Teffacecss Rocks in & "Static™
Verses "Dyassic® Rode of Testing. (0

oCID-17068; 17 pp. (1976, Pedruscy 28)

Experisents eere 40me to exasine the effect
of "gtatic®” and "dynssic® cosditions o the
sorptive capacity of various exchange media
for Sz(e2). The "static” cosditions vere
prodeced by allowing the rock (sedia) and the
fleid to sit waliscturbed. 3o the "iymamic”
case the flaid floved tizough the tock. The
tocks weed vere s susber of different teffs
bet sost of the tests were done 08 the
Trailridge Sesber of the Thasty Canyos Teoff.
A5 & souxcs of Sr{+2) s cosbdiasstios of
(SEP0 2 snd S0 wes wsel. PFor the static
case the sere ze0lite is the teoff, the sore
sosption occusTred, Also, ia rocks sich o
fiser grain size sore sorptios took pladwe.

Is the "static” experisamts, s steady state
eas resched after the first hosr prodecisg »
chazacteristic flat top cugve for ¥a and K
ions. This vas iaterpretel as the rate of
dissoletion equalling the sote of servtiion.
The sttainment of equilidrive snd/or JoTptirve
capacity in the "dynanic” experisents ves
achieved gradeslly sad wms sssumed to occer
ia the "static” expezisents. tLov pi,
however, ishibited 3c(* D sorprtion becawse
the hydzogen ios is s cewpetiter for sorptios
sites. Is the dynssic wede, socption of
Sr{+2) ves greuter ip ewch expecisest
descrided shove thas fa the static aole. The
reascs for this is that is the static sode
the ioas dissolved or ]l esched rewais 15 the
solation and compete vith the fos of



http://aarpti.ee

B e Laais oo |

S NI, WSIB Y e 3o Brw am et

B e VUV L O

SEVIROENTRTAL TRARSPOR?

<255 Cowt.
inststest. Sheress, in the dynanic cans the
dissolved or leached ioss are flushed frox
the systes avd hewce do act compets. (FOV

¢rajs Size Distridetion; pl

CATIONS; DXSTRIBUTION COEPPICIENY; IGCHEONUS
S0CKS; IOSS: YOF IXICEARCE; ICE EXCEANGE
CAPACITY; LABORATORY STSBIRS; ZISERALS; pi;
BOCE-PLUSD IPPRRACYIONS; TUPPS; RSTOLITES;
IWLITES:; SORPTTI0S

<7%>
Theis, C.7., K 5. Geological Ssrvey,
3ibuqesryee, WB.

sotes on Diwpecsion ia Pluid Plow by Seclogic
Peatsres. {8)

TIN-7628; Crosmd Pisposml of Radioactiwe Vastes,
J.N. Sexgan, Jx., et al (Ris.}, Procsedizgs of a
2nd Coaferesce, Chalk Biver, Camada, Septesber

26-29, 1961, (pp- 166-178), 635 pp. (W62, Rarch)

Attenpts to explais the diffecence Detves:
dispersion ss seasured ia the luboratory aad
is the field. Grester dispersion is the
field ig attributad to sedisemtary structarss
and other geologic ishosogesneities. Thase
inkosogeneities enhance dispersioa by causiag
sater to wove at differest velocities at
diffezent pcisty within a bed. fatersl
dispersion vill ceselt from leaticslarity in
sedisventary deposits. Vertical dispersion
teals to be imhibited Dy Pedding is such
deposits. Pield tests of dispersion ia
glacio-fluvistile veaposits st Raaford,
Sashingtos are cited. 1 coacentrated
solation of 100 1bs of sramine dye wmas
dcibbled thzough & period of abuwt 2% br imto
as sapuaped wrll. It was first picked up in
abost 60 days is well 11,500 ft
dovagradiest ax’ the peak comcastrating
pasond i abost 135 days. The dve wms
shoctly dispersed loagitudinally over the
wnjor pert of the diatance traversed by the
fastest vatsr. (CAD) (CSP)

Jest skias the ssrface. (PRAAD)

APISOTROPY; SEDIREFTS; DISPERSION; PYREEABILITY;
GROUSD VATER; NYDRAMULIC ¥RLOCITY; FIRLD STODIES

<257>
Thosan, %.C., University of North Carolina,
Chagel ®i11, wc.

Probless ia Sorption on Clay Aimerals
Illesteated vith Dets os the Systes
Ce~a-Bostsoriliosite, (3)

TI0-7628; Groesd Dispossl of Radisactive Vestes,
o B, BoLgas, J., at al (28s.), Proceedings of »
294 Conference, Chalk River, Csnads, Septesber
26-29, 1961, (pp. Y79-197), €3S pp.

{TI0-7628;, (1962, Rarch)

sontaerillosite, A.P-1. sc. 23, ves treated
with EC1 eatil all Cs vas temoved asd then
dtied and Meatad for 28 hrs at 500 degrees C
18 partislly collepse the lattice.
Chacacteristics of exciange~sotption of Ce~Bs
vete studied own bDoth tiue trested sad
estewated cisy soing the egeilibrive colem
technique at 30 degrees C 88d 70 Segrees C
ssiag v 138 and 83 133 tracers. The colesas
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vezre eleted and the elutents anslyzed by
scistillation spectrusetzy for tetal cation
excharje capacity asd ios compositios of the
zizeral. Uaheuted soatsocilloaite had a
cation exchange capacity of 1.379 sey/g
l.dhn for the Cs-Ba systea; walwes foc
e arillonite ged from 0.73-1_07
lcglg at 30 deyrees C and from 3.92-1.06 at
0 degrees C for C(Cs)}/Co values of
o T0-9.0005, respactively. Stedy of eathalpy
changs versss clay cospasition indicate that
afeas the beating process, sites vesaining
available for exchamge tend to bind Cs sore
strongly. If smll suomts of a Cs salt ace
added to the treated sortsocilloaice
sespendad in suter, the sorhed Cs reduces the
clay’s capacity for Je-£ exchapye; total
exchazqe capacities for Ba ranged fros
0.9%0-0.756 neg/g for 0-9.0992 weg Cs added/sg
clay. It is speculated that Cs replaces K at
sites of polecslacr-scale "cracks” ia the clay
nass, saking estry of Bs ioas to the "cracks”
le. Bacther obmcved eXlect is the
apparest “fization”™ of ¢z ou the beated clay
is the colsan after elution was seppomedly
cosplate: at CXo = 0.005, residus]l Cs
eguivaleat to 0.001% nag/q was fommd. Tt ix
sot kncwn whether this effect is dee to
actual fisetiom or secely to eztresely slow
exchaage. {LKE)

Catfon Exchasge Capacity
Cs 134; 85s 133

SOPTRORILLOPITE; SOSPTION; CESIDN; BARION;
CALCIUB; PIXATION: RADIOWGCLIDE BIGRATION;
TEROSYLIZATION; IO EXCSABGE; IJBIC PROCESSES;
LABORATORY STUDIES

<258
eifflin, L.G., J.V, Lagecwer(f, and A.6. Tayvlor,
Mgricultsral Chesicals Sansgesest Laboratory.
1gricsltyral Eavircesental Quality Imstitste,
deltsville Agricsitsctal fesescch Caster,
deitsville, BD.

Seavy fRetal aad Radicasclide Behavior ia 3oils
and Plazts: 1 BRevise, (§)

feport; 102 pp. (1973, Decesder)

The tesslts of sn extaasive litatatere vaview
on cadionsclide gnd heavy setal behavior is
soil-plant systess is prasented. Factors

af fecting the aveilability of trace elesents
asd radiocnscliles ssch s chesical state,
soil distribetion, forsstios of orgeaic
couplexes, adsorptien omto sianeral secfaces,
p¥ depundence, solebility prodects of
soderstely to highly soluble cowpoends, redos
potential, sicroblial grocesses, exwdstion of
cospoands froe plast rooks, ssd
setecrological conditions ace discussed st
longth. The gesersl processes of catios
excheage, diffvsios, roct sptake, an.
tramslocatios are detailed. 0f rcussions of
oot sptake imclsde Sescriptions of both
pesaire and sctive sptaie sal the lsfluence
of onidation state o wptake. Losses of
cediossclides or setsl lens €ros plasts by
lest shedding, getation, and leaching and *he
forws of trasslocatios ias the xyles asd
phloes are given specitfic steentios. (X}

A cosprebensive teviev of tsdiocesclide debavior
is plants a8 weils is presested is 2 sowerbst
confesed foshion. (D8/3C)

$r 90; Cs 137; Ce 184; Th 20; Ra 226; Pb 210;
Po 210;: Co 60; Ra S&
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UPTAKE; CATION EXCRADGE CAPACITY; \CHEEICAL
PROPERTIES; PLAUTS; DIFPPUSION; BIOTA: LEACHING:
CROPS; BETALS:; PADYONUCLICE NIGBATION: REVIENS;
BADIOWOCLIDES; REVIENS

<259>

Teavis, C.C., Osk Bidge Watiomal Laboratory,
BSealth add Safety Research Division, Oak Ridge,
5. :

Bathesatical Description of Msorption and
Transport of Beactive Solutesz in Soil: 2 Revier
of Selected Literature. (2)

OR¥L-5803; 67 pp. (1978, Octoler)

A reviev on the state-ol-the-art of
describing the povement-of . eactive solutes
throagh the suii is presewted. The paper is
divided imto a sectiom for definitions of
pertisent terus, a sectior on the
diftereantial equations describing
convective-dispersive solv.e transport in
poross aedia, a section containing the
sathesaticsl sodels, and a section with a
review of sslected literature. T.e terss
defined are: bulk density, porosity, pore
velocity, Darcy flov velocity, volusetric
water content, soil-water potential,
hydraulic head, soil moisture retention
caerve, and breakthroagh ¢erve. HBodels
discassed ace {n tvo ca‘egorisr, equilibhiics
adsorption and first-order kinetic
adsorption. Lipear adsorptioa isotherm,
fresndlich isothers, Langssir [sothers, and
Langsair tvo-surface isotherm so0dels are
those gpder the former cstegocy. Eeversible
linear, rewersible nonlinear, kinetic
product, bilinesr adsorption, RPlovich, fawma
and tyring, and cosbined equilibricm and
kinetic models are of the latter type
considered. Anslytical sclutions to the
transport . odels are outlined. (WDV)

ADSORPTION; BREAKTEROUGE DISTRIBUTION;
EQUATIOY<; DENSITY; EQUILIBRIUM CONSTANT;
fiT0R3L0GY; AJDELS, MATREMATICAL; NOISTORL;
POROSITY; ISOTHERAS: RADIONUCLIDE RIGRATION;
SOILS; REVIESRS

<260>

Tyagi, A.K., Sattelle-Pacific Worthvest
Laboratories, Richland, WA.

fadinnoclide Transport in fNnsaturated
Groundvater Systema. (3)

BEWL~2245; Fuclear Waste Mansjement Quarterly
Progress Report, October through Decesber 1976,
A.8. Platt (Comp.), (P. 7.3}, 12 pp.
(B9NL-228%), (1977, April)

% stgdy of radionuclide movement and sixing
in unsaturated zones of gronndvater basins
has been divided into three acens. The
revier ¢! litecrstuore consists of papers
desling vith radionuclide trensport and
ansatarated flov along vith water flov and
vater quulity in wnsaturnted porous sedla.
The sscond task vill be the stedy of
sechanisss sach as hydravlic convection and
dispersion, decsy, and sorption of
cradionoclides, Por the final task a flow
sodel and a dispersion model will be
forsalated for prediction purposes. (¥DY

100

SADIOSUCLIDE AIGRATION; UBSATURATED IOSE; GROUND
SATER; EODELS, BATHEBATICAL; REVIEWS: RYDROLOGY
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0.5. Pablic Healih Service.

siological Aspects of Low Level Radiocactivity id
the Colusbia River. (I3)

VASE~-275; U.S. Atomic Energy Coaaission Samitary
Engineering Coaference, Proceedings, Baltisore,
m, april 15-16, 1958 (pp. 153-165). {1958}

The U.5. Pablic Healtd Service condscted &
stuly of the Colambia River inm the vicinity
of AEC operations at Racford, Washington
between 1957 and 1953 to detersise vater
guality characteristics f the streas prior
to ispoundasent and to detersine the effects
of radiocactivity on the physical, chesical,
and bioloagical characteristics of ssrfacs
vaters. Several regions were stesdisd
throughout the Columbia basin, bat the Priest
Rapids to Paterson area was selected for
detailed dbservation. Physical and chesical
examinations included those for terbidity,
tesperature, dissolved oxygen, assonia,
nitrites, nitcates, phosphates, sslfate:,
chlorides, pH, and total alkalisity. Afincral
analyses were condicted for eleasnts
necessary to biotic setabolisa, as well as
for those which say be toxic. As far as
could be deterained, Hsnford Plant sffluents
had had no> effects on the physical or
chesical characteristics of the Colusbia
River. Relative abundance data for plankton,
filasentoss algae, bottos animals, and fish
shoved little or 0o effects as a result of
Harford effluents; where differencea-
occurred, tbey could be attribasted to
sessonal variation or the influence of sore
turbid, varaer tributaries. Radioactivity
messureseats of river vater showed
concentracions of 6 T 10(2-6) to less than
10(2-6) uCi/g. The principal radioisotopes
in the vater dus to Hanford efflsent vere the
short-lived beta-esitters Co 68, An 56, Wa
28, x5 76, and Si 31, along with the
longer-lived P 32 (1-2% of the total activity
near the plant). Biological sasples vere
prepared for radiological seasurement by
digesting the organisss ia nitric acid and
ashing the digestate in a suffle furnace.
The residue vas placed on s 1 in planchet and
counted for %-15 »in; the count vas corrected
for decay, geometry, scatter, and absorption.
Pesults indicated that civer organisas
concentrate radionuclides to a great degree,
up to almost 10,000 times the total beta
activity in the water. Plankton ani
filasentous algae concentrate the sost
radioactivity (range of avg'ss 2 X 10(2~2) to
1 X 10(2~S) uCisg, sax. 8 X 10(2~2) aci/g9);
folleved by bottos animals (rsnge of avg's
fros less than 1 X 10(2=6) to 6 X 10(E-3)
uCi/’zg, max, 1 X 10(E-2) uCi/9l, Juvenile fish
{cange of avg’s = 6 X T0¢2-6) to 1 X 10 (2-))
8Ci/g, mex. 8 X 10(E=3) uCi/sg), end adult
fish [range of avg's = 6 X 10(E-5) to 2 X
10(2~3) uCi/j7, max. 7 X 10(2=3y oCi/g].
Activity lavels in plankton and algae are
directly depenfent on the activity levels in
the vater, vhile those of most aguatic
aninals are dependent upon their metadolic
rates. Values for bottos animals vere
highest at lov-vster stages and high vater
temperatures. There vas a decresse vith lovw
vater temperatures, even though sctivity in
the vater and plankton remained klgh.
Apperently aost aguatic anisals in the
Columbias concentrste radionuclides through
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feeding rather than by other processes sech
as absorption throsgh the skin or gills. At
Hanford Perry Crossing, most of the activity
in planktom is fros ¥a 28, Bn S6, and Si 31,
with & smsall amocuwnt from ¥ 32; or the other
hand, activity im fish and other aquatic
anisals is primarily froam P 32. There are no
indications that radioactivity levels in the
civer have any effect on the aguatic
orgaaises thesselves; hnwever, the fact that
theT concentrate radicactivity to levels many
thousaids of tises that inp vater and are
wtilized to & considerable degree by humans
say be significant. (Aath) (LKE)

pH; Tesperatece; Total Tom Concentration
Cu 68; An 56; Wa 28; As 76; Si 31; P 32

BIVERS; PAYSICAL PROPERTIES; CEENICAL
PROPERTIES; TENPERATORE: pN; ALKALINITY;
VITRATES; WITRITES; PHOSPEATES; OXYGES;
PLAFKTON; BIOTA: LALGAE; INVERTEBRATES: FISA;
RADIOACTIVITY; RADIOWSCLIDRS ; PEOSPHORGS 32
COBCENTRATIONS; COBCENTRATIOS PACTORS; 00D
CEAIBNS; EUVIROBARNTAL EXPOSURE PATRWAY;
RADIATION HAZARDS: PIELD STUDIES; LABORATCRY
STODIES; DISPOSAL SITE

€262>

Wallace, A., K. Schulz, E.X. Rosney, and B.
Wishita, Oniversity of California, lLos Argeles,
Ca.

Biological Tramsport of Eadionuclides at
Lov-level Waste Storage Sites. (2)

SUBEG/CR-0701; Annsal Report October 1, 1977 -
Septenber 30, 1978; 121 pp. (1979, Harch)

The sajor objective of the yesrs vork vas to
provide background inforsstion on sonitoring
aspects of lov-level vaste storage
facilities. Studiea perforsed are as
folloss: 1) eapability for assay of several
cransscrefics in sequence was developed at two
laboratories. 2) A frequencr &istridstion
stady of radionuclides and stable eleaents in
plants vas developed under reasonably maifors
conditions. 3) Reasons for & several-fold
range in the concent ations ratios used to
predict plant eptake of transeranics vere
denonstrated. #) The objective of developing
a more accurste saltiple regression model of
s0il paraseters on the concentration ratio of
five different transuraniws elements in
plants iovolved in the fcod chein of san wvas
vigorously purswed. 5) The ob_actlve of
deternining Aov much radionuclide can be
sobilized by deep rooting of plante from
depths in soil vas pot into an experisental
test, 6} The relative ismportance of stable St
¥8 Ca on radiostrcntius transport and of
stable Cs vs K on radioceaian transport under
vaste sanagesent conditions vas studied., 7'
anagesent goils vere
chagtucterized as prelisinasry steps to groving
plants on those soils with spiked levels of
radionuclides and vith asctual vaste chewsicala
othervise added. 8) Puture studies planned
include field vork at Baxey Plats, Kentucky,
and a reviev and synthesis of information
Telating to sodels. (Auth) (RAF)

WASTE STORAGE; WASTES, LOW~LEVEL; RADIONOCLIODE
BIGRATION; SOILS; CHENICAL PROPERTIES; PHYSICAL
PROPERTIES; BINERALOGY; SANPLING; PLANTS;
OPTAKE; ACTINIDES, AMERICIOR 289; CHELATES;
GROWTR; PLUTONIOE 238; PLOTOFION 239; PLUTONIOK
2%0; WYPTUPIOR 237; CORIOR 2a8; STROWTIUN 85;

<261>

2ADIOCHERISTRY; STAYISTICS; TODELS; ROJTS:
CALCIUR; pN; CATION BICHABGE CAPACITY;
ZITPACTION; REVIEWS

<263>

Ward, D.S., and G.T. Yeh, Ok Ridge Batiopal
Laboratory, Environsental Scieances Divisioa, Oak
fidge, TE.

Bathesatical #odelling in Low-Level Radisasctive
faste Hanageseat. (3}

CO¥P-781121; Science Underlying Radicactive
Waste Hauagesent, Proceedings ot a Sysposium,
Boston, HA, Foveaber 28-Decsader 1, 1978. (pp.
70-7T1, 77 pp. (CONP-T311211.(1978)

The role of sathesatical sodels in the
savagesent of shallovly duried wasces is
presetted. PFor husid regions the modelling
of transport processes ia the soil and in the
groundwater regises by egsations is a tool
for a waste sanageasnt frogras. This asodel
and others msay be used is managesent
decisions. Suack decisicss are exanplifisd by
near surface seals to preveat precipitation
iafiltration. Existing two-dimensional
finsite elesent moirture and saterial
transport sodels have been wodified and
applied to a cosbined saterated and
gasatirate! systes. (BOV)

YODELS, BATHESATICAL; 9ASTES, LOW-LEVEL;
D.SPOSAL SITE; TRENCAES: WASTE NABAGERENT;
RADIONOCLIDE NICRATION; THEORETICAL STUDIES

<263>

Vheecler, B.L., ¥9.J. Seith, and A.Pr. Gallegos,
Los Alasoa Scientific Laboratery, Los Alasos,
s,

A Prelisinary Evaluation of the Potential for
Platoniva Release fros Barisl Grounds at Los
Alasos Scientific Laboratory. (3)

LA-6698=0S; 19 pp. (1977, rebciacy)

In thia report an snaslysis is sade of a
nasber of natersl phenosesa which could
result in the release of platoniae fros
radioactive vastes buried at tae Los Alsmos
Scientific Laborstory (LASL). Background
information coocerning the bhisiory and
practice of radioactive vaste disposal st
LASL is provided. The potential impact of
barial of radioactive vastes ~1n *le
environsent is addressed through the
sechanises and rates by vhich the
redionuclides can eater the envirosaeat.
Only sechanisss independent of haman -~tiwity
are considered. They are divided into tvo
classea, acute and chronic. The acrte
release sechanisas considered ace
eartbguakes, metsorite ispacts, and
tornadoes. These have been typified by lovw
occarrence probabilities (10{2~6) <~
10(2=7) /yc ). The chronic sechsnisss that
have bee~ considered are release through
uptake by plapt roots, erposucre by soil
erosion, and transport by soil vater. The
rates of these processes .re lov, but may
result in radionuclide release over long *ise
periods. The analysis of uvptsake by plant
roots vas asde using an enviconsental modal
currently under development; the model is
discussed in sose detail. (Auth)
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Applicable to shallov 1and berfal in that the
caport addressas meclanises throegh shi~h
radioneclides say enter the tiosphere. (D8/JT)

Fe 238; Pu 239; Pu 280: Am 2AY; Sr 90

RACIONUCLIDE RIGRATION; PLUTOMIOUN; BUBIAL:
AFTEORITES; TORNADO®S; EROSICE; IBPILTRATING;
520000 WATER; PLABTS; UPTAKE; EARTEQUAKES;
RODELS; DISPOSAL SITE; SOIL TRASSPORT; EROSIOB:
19T 0SION; ROOTS; REVIESS

€265>
Wight, L.H., asd 9.5, Kciazewycs, TERA
Corporation, Becrkeley, Ci.

A iadioneclide Tranmsport JYodel for Shallow Lasd
Berial Sites. (N

coBP~-770512;: Bansgement of Low-lavel Radiocactive
waste, B.W. Carter, A.A. Noghissi, and B. Kake
{2ds.), Procesdings o a Sysposies, Atlaata,
54, flay 23-27, 1977. Pergasca Press, Bav York,
BY, Ch. 10 (pp. 1161-1172}, 1218 pp.
(CORP-170512). (1779)

A state-of-the-art cospeter code bas been
developed by TERL under EPA sponsorship and
reviev that calculates the transport of
pollutants through soiis. 7The cosputer code
calculates the one-disensional transient
response of a soil colusa to infiltrating
vater carrying a pollutant that interacts
vith the soil. The soil an initislly
contain & specified amount of water (0-100%
of pore voluse), and the surface boundary
conditions can reflect either a variable
rainfall or a variadle pond beigh*. The
interaction incledes both sdsorption and
diffusion. These are the dosinant
interaction sechanisms for sost haurvy metals;
hovever, the structure of the code is =ach
that other sechanisss can te easily
incorporated. BDecauss of these capabilities
the code is applicable to the evaluation of
shellov land burial sites typically utilized
for disposal of low-level radiocective vistes.
The model calculates the coacentration (in
8g/co co) and the flux (rate of pollutant
aoveseut through a horizontal cross-sectional
ares, in »g/zqg cs sin) of pollutants in the
sofl colean for different depths as a
fanccion of total elapsed tise. The model is
cosposed of tvo major sections. The GROPLO
section routes fleid dovn throsgh tae
unsstureted zone sning a finite diffectence
solution of a nonlinear partisl differential
equation which governs flow inm this region.
Iapot regeiresents include soll hydraelic
chatacteristics and appropriste boundary and
cosditions. Solil data required include soil
density, particle surface area, initial
saturation, and hydraanlic conductivity vs,
oressure hesld (perseadbility). ¥ith regard to
ace boundary conditioss, apssal rainfall,
evaporation, and transportation are needed.
rinally, the soil-polletanmt interactive
aschasisms need to be def ined and gquantitied.
The valoes of these paraneters e3d their
possible ranqes can be readily detersined by
field investigation. The sodel can then
calculate flauid velocities and degrees of
sateration (soisture content) as & function
of depth i1 the soil colum and of elepsed
tise. 7The second section of the sodel
(GR0QAL) incotporstes the outpst of GROrLO
iato a fisite difference solution of the
cuavective transport equatios. Allowance is
sade for dispersion and reaction (e.g.,
adgorption) of the pollatant flex and

12

pollstant coscustration as & isactios of tise
for varioss depths ia the soil profiie.
{Asth) (LXN)

BODELS; SOUELS, HATHRRATICAL; CONSUTER CODES;
CONTANIBAST TRADSPORT: RADIOBUCLIDE NIGRAYION;
SOIL TRABSPORY: AOSORPTION; DIPYUSIDS;
COFCEFTRATIONS; SUSATORATED I0SE; EQUATIONS:
SATURATIOS; RYDRACLIC CUBDKTIVITY;
PERBEABILITY: PRECIPITATION, BETEOROLCGICAL;
"YAPOBRATION; TRAESPIRATION; GOISTURE CONTENY;
THEORPT.CAL STUDIES: SITE EVALOATION: WASTE
DISPOSAL

<266>
Silhite, B. L., Savanaah Biver Ladoratory, Aikes,
sc

Chenical Speciation of Plutoniss ia the
Radlioactive Vaste Barisl Grousd at the Savanmah
Piver Plant. (3)

DP-1511; 16 pp. (1978, Asgust)

Chesical species of Ps ja water and sellaent
sasplas froe a burial qrousd monitoriag well
and ac alpha waste birial trench at SEP vere
1dentified to aid in predicting Pe
distribetios and sigratios. Piltration of
vater {p2 7) fros Well C-17 throegh filters
finer than 0.85 u had no sigeificant effect
on Pu coatect (32-23.6 p Ci/1); thus, selsble
Pu in the well lLas a molecular diaseter less
than 12 3, and is ot coclloidal, polyseric
Pu. Ion-exchange resis batch tests
desonstrated that the solsble Pu is about 881
cationic. TTA extractiocn showved abost 25% of
the Py is Py (*N); hexone extraction showed
83% Pu(*6). Less than 25 of the Ps vas
soluble in xylene; the mmainder (30%) say be
Pau(ITf}. Pleutonios X4 calculated fros Well
C=17 wvater snd sedinment analyses is 10 (2¢8);
hovever, Pg resoval by wmcoatasinated bdurial
grovad soll indicates an egeilibriss Kd of
6J. Kd valees for soil sasples fros an alpha
vaste bdurial treact were 380-16,000 (vith one
excaption, all were over 1000). Acid
leaching of Pu fros the soil ssggests that it
uay be present as & nou-polymeric hydcoxide
ot sorbed op an acid-soleble soil
constituent. Leaching vith assonius acetate
vas fros less than 1% to 8%, indicasting that
Pu is mot fonically bousd to thke soil.
Leaching by a 1 B asmonjus carbonate, 0.0 I
EDTA solution (28.8-7%.6% Pe) isplies that Pu
is not sorbed on the ,oil &s a polymeric
hydrous oxide. GSrain size distribation of Pu
vas 11% in send, 10% in silt, and 76% in
clay-size particles. Soil Pu from the trexnch
vas pot catlon-exchbanged; 78% of the soil Pu
vas associated vith petallic oxides in the
soil. Approxisately 9% of the Pu vas
contained is the crystallise soil satrix.
Ion-exchangeable and organic acid forss of Pu
amounted to omly sboet 2 5% each. Thaee,
about 87% of the Pe in the soil vas in s
relatively issobile fors aad sill resain so,
ezcept for sovesent of soil perticles
containing Pu. (LK®)

Grain Size Distribution; Distribetios Coefficient
Po

BORIAL; TRENCHES; WATER; WASTES, LOW-LEVEL;
PLOTONIUN; SOILS; RADIONOCLIDE BIGRATION;
CRESJCAL PROFRRTIRS; OXIDBS; SORPTION; CLAYS;
SANDS: SILTS; LABORATORY STUDIES; DISPOSAL SITE
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eflhite, ®.l., Savancah Piver Laboratory, Aiken,
sc.

i Yodel to Project Dose-to-%an fros ®uriel Solid
Raste. (1)

Cone-170512; Sanagesent of Lcw-Level Padicactive
Saste, A.9. Carter, A.A. BHogkissi, and 3. Kahe
{As.), Proceedings of a Sysposiue, i1tlanta,
GA, may 22-27, 1971, Pagrgasca Press, Sew Yorl,
BT, Ch. 9, (pp. 1003-1018), 1218 pp. (1979)

To plan for the postoperatioral smcvei)lance
and zontrol of the Savacaal Siver Plamt solid
vaste burial site, & sodel is Deing develope2
to sianlate sovesetit of radionsclides frow
bdburied solld waszte tirough the etvironesnt to
sas. & preliminary stedy has been cospletud
to define possible pathvay for Sr 90
sovesrent frow buried s0lid weste to man apnl
to estisate the potential fose-to-pas.
Possible Sr 90 routes, sowvemsnt Cates, and
exteats of sgvesent thyougk vhe erxviroasent
sre orgeni-ed in a flov diagras, bared on
kaosa or arsumed peraseters. Strontiss 90 in
buried wiste may sow to ma through a czet of
aquatic pathvays (grosnd weter, creeks, and
rives) and chrough & set of cecrestcial
pathvays (vegetation, snisals, and dusz). B
dicect-contact cospartseat represents
postulated conditinnsg that conld occer only
if minisal control of the burisl site were to
cease. By integrating over the aptire burial
qround, the average rate at waich Sr woeld
enter the water table iz estisated to te
abowt 0.8 Ci/yr. The saxisaw Sr

267>

Bees Creek. Dat: Zros tests now fn progress
are not yet available, Dut transfer of Sr 90
ta deepar aguifers and then to the Savansad
BEiver is ROt expectad tc de faster tham 22
the creats. To project dose-to-san for the
tercrestrial pa“kvays, dats from other
lacatiaes were teviesed for possidle
applicatfion at Savapnsh River Plamt.
Projected Sr 90 values in selected fool
items, if they were gtown oz burial grom?
sail afrer the ysar 2100, are based oc
extrapolatiocs of Qata in tbe literatare Yy
asseaing that stroatium at depths greater
than 85 co vill give tha sawe aptake as that
at 85 cs. PYor a sorst case comdition, ip
which the burial grossd is sssesed to he used
as & fars site, the 70-yT bDoda dose
cosmiteests to ax individasl comsaming corn,
beef, ailk, and weter jrown Or odtained
onsite would be 1.8 res fros water, 0.5 ren
each fros milk apd Des?, and % tes from corn.
Hovever, the efliect of ifacreased depth of
placeseant of ST on the redsction of plant
uptake say have beem dnderestisated, making
copsasption of skallav ground vater the
critical path for dose-td-man. Yo refine
these projections, & detailed conceptual
sodel of radionuclide transport has bcen
forsalated, and : cCospeiRr Projras wegitten to
calculate noclide tzansport asong the
cospartasants of the model, Several carrent
and plamned experisental projrass sre
deslgned to refine estimmtes of sodel
parssetecrs, incleding ~zhemstion tests,
lysineter tests, and soil tests. (Aath) (LEB)

RODELS; RODELS, SATWEZRATICRL; WASTES, SOLID:

concentration in ground we*er would be abaut
2 X 10(E*3) pCi/L (maxises pernizsabdle
conceatration (EPCYy = 3 X 13 {2el) pCisiy.
The projected dose to & sisgle individeal
fros drinking water, if farsstead sopply
vells vere located in the barisl region in
the year 2000, would be alount 1.% rem/yr. A2
the Sr 90 flov rate of 0.8 a/yr, adost 2400
yr is reqguired for Sr 90 ¢ reach roer %ile
Creek, the sacface streas amarest the barial
groond. During this tiee, Sr 90 wosld Aecay
by a factor of 10 (2+25) to a neqligi{tle
level. Tie same holds troe for nearby Three

DISPOSAL SITE: RADIONUCLIDE MIGRATION; BISIAL,
SAALLOW; STROPTIOR 90; BADIATION DASE;
ERVIROFNEYTAL EIPOSURE PATRBAY; GROUND WATER:
SORFACE GATERS; HIGRATION BATE; GPTAXE; CIOPS;
ARINALS; CORPOTER PROGRANS; THEIRETICIL STUDTES:
STPEANS; CREEKS; BRIVEZRS; PIZLO STODIRS:
ECOLOGICAL STODIPS
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€268>

Adams, A.S. (P1.), and ®.8. (24.! lowder.

The Satural Radiatjon Eavirement. (2)
Oniversity of Chicago Press, Chicago, IL. (1963}

Sixty papers on environsestasl radiation
sowcces and eavirorsental sonitorisg ace
preseated. An address entitled *madiation
asd Other Pavicronsestal Pactors is Bemar
2iology” by B. Lowery Dobmos is also
included. The appeadices include sectioas oca
an intercalibration experisent e
instrusentation ¢sed iz esvircamental
radiatios sessurenents, propecties of the
sranius zud thorier series, and ebbreviatioss
esed is the texe. (¥7}

Inforaatios pertineat to Ra emsnsation fros
teried vastes zzd eavirocomental sonitoriag of
vaste sites are presented. PE/ET)

TPYIRONARST; HOBITORIBG; INSTROAENLS: BADONW;
BOCKS; SOILS:; PLANTS; BACKGROOND RADIATION;
COSBIC SADIATION; URABIUA; TRORIOR; BIOSPEERE;
pevIEES

€269>

Agerbach, S.I., D.B. PMeichle, and Z.G.
Struxaess, Osk Ridge Fational Laborstory, Oak
Ridge, T3,

Enviroasental Sciences Division Anmuval Progress
Report for Period Ending Septesber 30, 1978. ()

oRy¥L-5S08; 197 pp. (1979, April)

This report describes progrecs of res«arch
condected at the Ork Pidgse Wational
Laboratory Zaviron: antal Sciences pivisgion
{2SD) doring YY 1978, Aress of research
saitadle for inclesion in this data base
include actinide elements in aguatic and
terrestrial epvironments, baerial groand

Actinide elesen._ resesrch at BESD has

asized abfotic and biotic studles of
Saste Settling Pond 3513, prediction of Pa
uptake by husan hone, and cosparative plant
uptake of actinides fros contasinated soil.
Burisl groend technology efforts have been
directed at investigation of Sr 90 ia White
Jak Creek, evalmation of interaediste-ivvel
vaste pits and trenches, evaloation of the
effecr.ivenass of preventise and corrective
seasures inp ORFL 50114 Raste Disposal ireas
{bentonite seals and rafnmter
accesslations), sechacises of
radionuclide-sedinent association, use of
halocarbons as groundvater tracers, and
developsent of hydrologic sodels. Activities
of the Parth Sciences Section ir rY 1978
iacluded: laboratory and field lesching
stadies and laboratory characterization of
ash/slsgs snd fead cosls for tha purpose of
generating informatfon to be used in the land
disposal of vastes producel by the cosl
indestry (tho Stored Solids Study);
developsent of s sisple and rapid assay
technique to estivate biological antivity in
a donierification reactor; davelopsent of
sathesatical models relating to impacts of
auclear and coal techaologies: and
sxperisental cosparison of batch snd
chrosatographic techniques for detersination
of distribetion coefficients (Kd). (LXN)

ACTINIDES; BCOSYSTEARS, AQUATIC; ECOSYSTEAS,
TERRESTRIAL; DISPOSAL SITE; POSDS; SETTLING
PONDS; WAN; UPTAKE; RADIONUCLIDES: PLITONIOUM;
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PLABTS; SOYLL, EADIDIGCLIDE BISRATIOS; SOIL
TRASSPOPT. CREZ .: STROBTIW 90; DRALINAGE
BASINS; UASTES, INIRENEDIATR~LEYRL: PITS;
TRENCTES; WASTES, SOLID:; BESTOBITE: SEAL
SATERIALS; SATER TABLE; CROSED NATER: SEDINESTS;
TEACZRS; NALOCIRSOPSS: BEODERLS: ROMELS,
SATEERATICAL; BTDROLACY: WACLEAR PONRR;
CEVIROWEENTAL IAPACTS: DISTRIBYTION CORPPICIENY;
SETRODS: WASTE BAWAGERENT: WASLE DISPOSAL; GASTE
STORAGE; SITE SELECTIOB; SITE SUERVEILLANKCE;
PIELD STOUDIES; LIBORATORY STEDIZS: TREJPETICAL
STUDIES; REVIERS

<1
Bonhote, P.A., Ianternatiosal Atowic Zmwergr
Agency, Yieuma, Asstriz.

Eaviroaseatal "robless Posed by Wastes froa the
Oragiua Rilling Indestry. (&)

IAEA~AG/33-18; Orasius Ore Processing,
Proceedings of an Mdvisory 5Sroep Beetiag,
vashingtop, DC, Bovester 2826, 1975,
Intermatiocasl Atomic Znerqgy Ageacy, Viemma, (pp.
119-128), 236 pp. (TAER-AG/33-18). (1976,
Decasber)

The environsentsl probleas posed by vastes
fros the sraniss sillisg isdestry are
recwiving attentios by the isdustcy - * by
national asthorities. Air pollstion froe
uills is not & serioas froblew. Maxisss
sirborne radicasclide relesses estissted for
a »ill prodecing 960t Ua ~ce S00 uCi/ad O,
270 aCi/8 Th 230, 270 «Ci/d Ra 226, and 13 x
10 (Ee5) aCi/d Em 222. Fater polletion is
potentially a grester problea, but sethods
are available to treat liqguid effluests
relecsed fros operational aills so that their
ispact need sot be significant. The probless
posed by the dispossal of tailiags in
epngiceered sorface saste ratentios systeas
are not cospletely resolved at the presant
time. Sose of these praobless, such as
coatasinated seepage, rewsgetatios, end
stabilization, are cosaca to. other mineral
extraction operations. The unique prodbless
arise fros the long half-life of the
rsdionuclides (notably, Th 230 and Ra 226)
present ic the tailings, which have the
potentisl to lead to rsdiation erpossre of
both present and feturle populations. The
actaal significance of these potential
radiastion exposures has not yet bdeen
convincingly desonstrate’. Bearing in sind
the fact that these exposeéres are caused by
patoral radiosctivity to vhich s:nkiad bas
slvays been e¢xposed, it is believed that the
total radiation detrisent caused by the
extraction of cvranius fros ores can be ghovn
not to be unjustifislle ia relation to the
benafits fros such extractios. (Both) (LAM)
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sishop, ¥.P., M. J. Bell K.S5. Dragonette, &ad J.
Aas, 7.5, ¥uclesr Regulatory Coamsission, Faste
Sanagesent Prograe, fashington, DC.

Overview of the Wucless Regelatory Zossissfon
Lov-Level Yaste Natagessnt Progres. (2)
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<271 COEY. -
COSP-770512; Rasaqesmnt of Lew-lavel Padicective
vaste, 9.9, Carter, A.A. Soghkissi, and 9. Tadks
{?4s.), Proceadings of a Symposiss, itlaata,
%4, Nay 23-27, 1977, pPergaaem Fress, WMev VYork,
e Th. Y, (pp 3145 1218 pp.
(COSP-T70512). (1979

In Sevesbder, 1972, a documat eatitled
“2gvirossuatal Servey of the Beclear Peuel
Cycle® (WASR-1200) sas published by the ARC.
Its pscpose vas to establira a techsical
basis for informmd coasideratios of
eavironsental effects of the wranjies fecl
cycle and enviroaseatal ispact statesents fer
isdirideal 1ight wates resctoxs (LO2'x). In
the survey, the scanivs el cycle was
trested geserically. Eaviromseatal fspscts
vare tabulated and proselgated ax a fisel
cule for referescisg (Teble S-1) os Mpril 22,
1978 (39 R 181P% ., 15 resposse to a U.S.
Cicceit Court of Appesls tinding of
insdeguate docusentation to sapport Teble
3-2, *Pavirosseatal Sarvey of the
teprocessing sad Saste Namgeseat Porticas of
the LU Teel Cyclu® (FNURES-0116) asd =Pudlic
Zossents 2ad Task Porce Responses Regerding
*aviconsestal Sarvey of the Bepracessisg azd
Vaste Portioss of the LUE Feel Cycle*
(MEPE;-0216) werea padlished. As a Twsalt of
the 2 in-kouse stedies, an fsteris rule
revasing Table S-3 has been publiabed. These
1ocenents iaclide discessions of shallos land
terial of lov-level saste, psst esperiences
and sensitlvity calcslatiams estimmting
poteatial dose comitsents fros the growa?d
vater siqration of the vastes. in PPC task
fatce feport {SURPG-0217) examining the
Pedacral and Agressant Stete proqgrass for
teqelating coseercial low-level vaste
disposal recoesends fpcreasisg the federasl
el vaste disposal. The need
to investigate altermativres t3 shallos laad
bacial is identified. The BN is developing
2 ralioactive vaste panagesent progras which
inclades a plan for the isplesentation of tike
task force recossendations, the developeent
of esviconsentsl impacts for lowv-level waste
1isposal, davelopsent of stasdards ard
criteria, snd the establiskaeat of »
regeletocy frasevork skd licemzing procedures
for the disposal of lov-level radicactive
vaste. Spacific projrass snd tisstables ate
being forselated and shoeld be available for
| cossents soos. Ispst fros all sectors is
; solicited. To date hydrogeolagical sodel ing
. and operational experieace indicate sc health
and safety probless in the naac tecs froe the
opecation of zhallnv land derial facilities,
bet anslyses continee. The environsectal
ispacts from shallow land bHerisl ate ssall
ani, vhes properly done, sghallav land burial
is an acceptable sethod of disposal.
(hath) (LKW
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Slackboca, J.A., and D.D. E3, Illisois
Depattaent of Pablic Health, Division of Fecleer
Ssfety, tnrisgfield, 1L,

T1lisois Expecience sith Lev-Lew] Osste
Ranegesent. ()

€O 1P=770512; Ransgesest of Low-leve]l Radicective
Vaste, A.¥. Cacter, A.A. Royhissi, and B. Kshs

(%ds.}, Proceedisgs of s Sysposian, Atlanta,
A, Ray 2327, 197). Pergamoa Press, ¥ee Tork,
sY, Ch. 8, (pp. 637-881), I2V4 pp.
cour-7703512) . {1979

This papec discusses the operatizg esperience
of the Sheffield Suclear Vaste Disposal Site
is Illinois aud sakes tecosserdations

aing the p ivad majoc probless with
site operations. ALeosg the thizgs lesrmed
fros this experience have boes the fsportasce
of sdequmte site critecia; the intagsctioes
batseen the Ztate as the ovner and the
Feders]l Goverssent as the licwastag agescy;
the neel for esisagive eavironsemtsl
sarvelllacce dats; and tha secessity for
saistaisisg sn ispartial amd enblased
relaticeship bDetveen the comtractor asd the
geceral peblic. The critc ia for the site,
shich vure establizbed is 1965, require that
only «olid waste be Deried at the site.
Althougd liquid say De received, it ssst bde
solidified prior to berial. 7Ferther,
excledad frem burial are 2ll vastes
ceoataining wore thas 1 Ci/cu. ft. 1n a Cew
iastaaces, shipsests esoeeding this lisit
have bees accepted by the State Separtseat of
fealth for berial, where the shipaeats
contzined celatively sbere-lived
tadicuuclides. Several tequmsts for
exesption to the lisitation have beea demied.
tavicoasental swrveillaace by the State
origlaally coasisted of seversl vells zroerd
the site Posndary, sounitecing water for
s.7Tatisg cadioseclides. In the past year,
several vealls have bees 4rilled with the
assistance of the U.S. Geological Servey to
axzpard this effort. Seweral reciesesdatioas
are sade to faprove the effectivesess of this
and futers wvasta sanagesest operations.
State ownership of the beffer 2ose erosad the
site as well as the site itsel? |
necessary ia order to swid the avkwerd
sitsation of haveing radwaste buried next to
private land, should the present baffer zoae
he sold. A sore ordecly approsch to site
sonitoriag is seggested, with & predetersised
sonitoring well pl based o the site
ceiteria. At pressat, ssers of the site do
a0t totally pay for ell services cossected
with its opetetiosn; is fact, spendisng o8
sonitoriag alowe slsmost equals this feadiag.
It is reconsended that site operatioss de
feaded estirely from charges os the waste
bucried. Possible solutions are dizcessed “or
the prodles of sisclassification, ispropec
packaging, asad iacosplete doceumentation of
tedvastes being trassported fros meclesr
feacilities to Sheffield for dispossl. Siance
federa) cegulations in these aress ere not
Peing sldegestely enforced, the State of
fllinois is prepacisg to do so. Incressed
chacges for 8isposal, fines, and tocmesl
citat.ons are amoag the optioas wnder
coasideration to deel wicth violators.
(Auth) (LEN)
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Blaylock, 5.G., Osk 8idge Patlossl Ladborstocry,
Eaviroasents]l Sciesces Divisios, Osk Bidge, TW.
Radioactive Vasts. (D)

Jougaal of the Weter