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EPA REVIEW NOTICE

This report has been reviewed by the Office of Radiation Programs,
U.S. Environmental Protection Agency (EPA) and approved for putlication.
Approval does not signify that the contents necessarily reflect the views
and policies of the EPA. Neither the United States nor the EPA makes any
warranty, expressed or implied, or assumes any legal liability or respon-
sibility for any information, apparatus, product or process disclosed, or
represents that its use wculd not infringe privately owned rights.




PREFACE

The Office of Radiation Programs carries out a national program designed
to evaluate the exposure of man te ionizing and nonionizing radiation, and to
promote the development of controls necessary to protect the public health
and safety and assure environmental quality. A curren. area of great interest
and effort within the EPA is the development of environmental protection cri-
teria and standards for the management of radiocactive wastes. Accidental or
deliberate interactions of such wastes wit:: various geologic media dictate
that the Agency have access to current knowledge concerning the occurrence and
mobility of selected radionuclides in the lithosphere. Herein lies ‘the purpose
and scope of the present study.

Office of Radiaticn Prograne technical reparts allnw eomprehensive and
rapid publishing 6f the results of intrarural and contract projects. The
reports are distributed to groups who have known interest in this type of
information. The study reported on herein is expected to be of consicerable
interest to the Department of Energy, the U.3. Geological Survey, the Nuclear
Regulatory Cormission, counterpart organizations in foreign countries facing
similar nuclear-related issues, selected private consulting and environmental
groups, and factions with n industry. Ready availability of technical reports
to the scientific community as a whole and to the public is made possible by
distribution through the National Technical Information Service.

Readers of this report are encourzged to inform the Office of Radiation
Programs of aiy omissions or errors by contacting the Divector, Office of
Radiztion Programs - Las Vegas Facility, U.S Eavironmental Protection

Agency, Las Vegas, Nevada 83114, @ ; /(/V\Q\

W. D. Rowe, Fh.D.
Deputy Assistant Administrator
for Radiation Programs
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ABSTRACT

The purpose of this pibliography is to abstract the information on
radionuc)ide-soil/rock interactions available in the literature. The
authors are listed alphabetically, with pages numbered from | at the begin-
ning of each letter. A total of 19 elements were considered iniluding
americium, antimony, cerium, cesium, cobalt, curium, europium, iodine,
neptunium, plutonium, promethium, radium, ruthenium, strontium, technitium,
thorium, tritium, uranium and zirconium. An index by element and subject
fs given at the end of the bibliography.

The information for this report was obtained from various journals,
books, past bibliographies, scientific reports and abstracting services
such as Chemical Abstrac*s and Nuclear Science Abstracts. An effort was
made to include all relevant information published from 1343 to Decembder
1976. The abbreviations used at the end of each abstract rerer to prepara-
tion by the abstracted paper's author (autn;, the publishers of Chemical
Abstracts (CA), Nuclear Science Abstracts /NSA), ORNL-EIS-72-21,
ORNL-EIS-73-2), ORNL-E!S-74-21 (0-21) and ORNL-EIS-75-77 (C-77). Other
abstracts were prepared by Battelle.

Abstracts reprinted from Chemical Abstracls are copyrignied by the
American Chemical Society and are reproduced wi.h permission. %o further
ccpying is permittea.

The bibliography is divided into two volumes. Volume [ contains letters
A through Mc, while Volume [l contains M tnrough Z and the index.
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Mackrle, V., 0. Dracka, and J. Svec. 1965. Hydrodynamics of the Disposal
of Low=ievel Liguid Radioactive Wastes in Soil. Final Report. NP-15859.
The general aspects of liquid flow carrying cuspension through a porous
medium was studied in order to obtain data that might serve in evaluating
the applicadbility of injecttion for the disposal of the radicactive sludge.
Theoretical and laboratory stud s were wade on: injection of diluted
suspension; injection of concentrated sludge; and two-dimensional filling
of geolrsical formations The resul's offer a theoretical basis for the
formyulaiion of the requirements for a suitable geolo~‘cal structure as well
as for the technology of injection. (NSA)

Magne. R., J. R. Berthelin, and Y. Dormerques. 1974, Solubilization and
Inso’ ubilization of Uranium from Grinites by Meterctrophic Bacteria.
IN: Formation of Uranium Ore Drposits. [AEA-SM-183/18.

Bateh cultures and semi-con*inuous Ylow perfusions are used as experi-
menta! cevices to study microbial solubflization and insoiubilization of
Jraniue from granites by heterocrophic pacteria. The nutrient media are
synther 'S (with dextrose Or aminc acids) or natyra! (with mine water con-
*31n'0g orgaric compounds). Microoial activity increases 2 to 97 times the
solubilization of yranium, The [ ocestes are bicsyniheses of complexing
or cnelating compounds. The MICro-orsanisms involved are soil microflora
ind Lacte~ia of mine water water and granites. Scme species are identified.
Wicras,s) insolybilizations of uranium are gescrided 1n batch cultures.
“rese Piocegracations occur after long deriods of 1ngcubation and promote
same reoformations of ura~ium decosits. Black anc yellow deposits are
observea and iescrited. These ecperimental results suggest the mocel
<escrided 1n tne paper. This model seems 10 appiy easily to supert. ‘)
srocesses of soludilization and concentration of uranium and in reworking
1ercsits. However, in the case OV primary intragramitic uranium deposits
ve ‘s only an nyoothe«1s correiated Dy the existence of favorible environ-
~ent3] camaitigns for tacterial growth and ty scme geoldgical observations

~entianed In the pager. (3Jth)
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Magno, P., T. Reavey, and J. A\pidiunakis. 1970. Liguid Waste Effluents *"
fiom a Nuclear Fuel Rep.ocessing Plant, BRH/NERHL-70-2.
The 1iquid waste effluents from Nuclear Fuel Services were studied in
detai) during a six-month period May through October 1969. The concentra-
tions and amounts of individual radionuclides discharged frea the plant
were measured and the amounts of sedimentation of individual radfonuclides
in the lagoon system were estimated,

Tritium, ruthenium-106, strentium-90, cesium-137 and cesium-134 were
the principal radionuclides discharged to the environment during this period.
No relationship could be established between the amount and burnup of fuel
processed and the amount of activity discharged from the plant to the lagoon
system during this study. For the Yankee fuel campaign of May-August 1969,
the «2ste management practice and not the amount of fuel processed was the
controlling factor in the amount of activity dischargad from the plant to
the lagoon system.

Magon, L., A. Bismonco, G. Tomat, and A. Cassol. 1972. Interaction of Nep-
tunium (V) with Dicarboxyliate Ligands. Radiochimica Acta. 17:164-167.

Equilibria invalved in the interaction of neptunyl (V) ion and oxalic,
malonic, succinic, phthalic and maleic acides in aqueous solutions have been
investigated by means of potentiometric measurements of hydrogen ion con-
centration at 20°C and in an ionic medium IM NaClOc.

In the pH range examined, thr:. formation of chelate comnlexes with one
and two ligands for the neptunyl (V)-oxalate system and with one ligand only
for the other systems has been ascertained. The forration constants have
been determined. The #tabilily of the complexes is briefly discussed in
correlation with the diffarent basicity and structure of the ligands. (auth)
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Mahdavi, A. 1963. The Thorium, Uranium, and Potassium Contents of Atlantic
and Gulf Coast Beach Sands. Thesis. Rice Universit,.

A field radiometric survey was made of the thorium, uranfum, and potas-
sium concentrations in the beach sands along the Gulf and Atlantic Coasts.
At 31 localities alor se coasts a total of 8] field gamma-ray spectro-
metric determinations . ade, Laboratory gasma-ray spectrometry was done
on 91 samples taken at the .tes of the field measurements. On the basis of
these measurements and general geologic conditions, the data can be con-
veniently divided into the following four suites: (1) Those beaches to the
west of the Mississippl River. (2) Those beaches to the east of the Missis-
sippt River. (3) Thaose beaches of the south Atlantic Coast from northern
Florida to North Carolina. (4) Those beaches of the north Atlantic Coast
from Virginia to Cape Cod, Massachusetts. The highest average was fruz
Suite 3, which consisted of 4] samples, averaging 11 pom thorium, 4 ppm
uranium, and 0.27% chemical potassium. The lowest averages were for the
19 samples from Suite 2, averaging 0.86 ppm thorium, 0.41 ppm yranium, and
0.046% chemical potassium. Suites 1 and 2 averaged 2.07 and 2.78 ppm
thorium, 0.34 and 0.8 ppm uranium, and 1.17 and 0.31% potassium, respectively.
A Th/U ratio of 2.8 is most frequently observed and the field and laboratory
determinations agreed to within =10% of the amount present on the average.
The 100-fold larger system measured with the field instrument is coasidered
to be more representative. Thorium above adout 2 pom and uranium above
about 0.8 ppm is generally carried in rare resistate minerals such as lircon
and monazite, but most samples fell in the range of 1 to 2 pom thorium and
less than 0.3 ppm uranium. Theoretical arcuments suggest that the mean con-
centration is far above this mode, with considerable percentages (15 to 20%)
of the thorium in sedimentary rocks occurring in thin, discersed placer
concentrations of monazite and zircon sand. (auth)

Mandavi, A. 1%4. The Thorium, Uranium, ang Fotassium Contents of Atlantic
and Gulf Ccast Beach Sands. IN: Natural Raciation Environment. pp. 87-114.

Using 81 field stations and 91 laboratory samples, gamma spectrometric
measurements were made on the nh, U, and K zontents in beach sands from the
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Atlantic and Gulf Coasts. The field measurements showed that the contents
cou 4 be determined to less than 10%. The results show that: Th above 1-2
ppm ai 4 U above 0.3-0.6 ppm are contained in dense resistate minerals. Most
beaches have a Tn/U ratio of 2.5 to 3, with only two beaches (Galveston
Island and Cape Cod) having a ratio near the crusi.)! average of 3.8, The
contents in several cases can be related to provenance and beach processes.
Calculated Th and U contents of sands defined geochemically are too high
compared with the experimental data. (N3A)

Mahmoud, K. A., Y. A. Yousef, N. I. Abdel-Kerim, and W. E. Y. Abdelmalik.

1968, Affinity of Ismailia Canal Bottom Sediments for Ce-tain Radionuclides.

Isotope Radiat. Res. 1:9-18.

The ecological environment of the Ismailia Canal, which runs for a
distance of more than one kilometer adjacent to the Western boundaries of
the U.A.R. Atomic Encrgy Establishment site, was studied. Laboratory in-
vestigations on Canal water and bottom sediments were performed. The Canal
water is moderately hard with low mineral content and limited changes in pH
and dissolved solids. !Most of the bottom sediments were fine sand and com-
posed of quartz and feldspar, as shown by x-ray diffraction. However,
montmorillonite clay mineral was identified in the clayey silt fraction.
Cation exchange capacities of samples from bottom sediments were moderately
low and exchange capacities were highest in the clay-size fraction. Labora-
tory studies, using slurry tests, on sorption of some radionuclides such as
‘34Cs. 89Sr. and 60CO by bottom sediments were conducted. Affinity of these
sediments for sorption of radionuclides were influenced by grain-size dis-
tribution, contact time and carrier concentration. Linear relationships
were noticed between logarithm of capacity of bottom sediments for sorption
of radionuclides versus logarithm of carrier concentration. A Freundlich
sorption isotherm was identified. (auth)
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Mahmoud, K. A., Y. A. Yousef, M. M, Ishak, W.E.Y. Abdel-Malik, S. R. Knalil,
A. Shafik, and R.M.K, E1-Shinawy. 1973. Transfer Mechanism and Concentrat-
ing Processes of Certain Radionuclides in the Aquatic Ecology of the Ismailia
Canal, IN: Environmental Behavior of Radionuclides Released in the Nuclear
Industry. [AEA, Vienna, pp. <u5-215.

The behavior of certain radionuclides in the aquatic ecology of the
Ismailia Canal is of great interest for the evaluation of the possible haz-
ards that may occur to man through the movement of such radionucliides via
the food chain. Laboratory investigations have been carried out to under-
stand the accumulation and release of ‘B‘Cs. 6OCo and 895r by some of the
biota, such as phytoplankton organisms, certain types of aquatic plants,
snails and fish, the hydrological characteristics of the Ismailia Canal and
the uptake by bottom sediments. The physico-chemical characteristics of
Ismailia Canal water were measured periodically for 18 months to determine
the seasonal variations in the conductivity, pH, total hardness, alkalinity,
organic matter content, anion and cation content, etc. Laboratory investi-
gations of the hydrological characteristics of Ismailia Canal water with
respect to the relative distribution of radionuciides between watcr and
bottom sediments were carried out. The distribution of the radicac.ivity
in the botton sediments was measured and computed and the results presented
in the form of histograms for both flowing and nonflowing ecosystems. Pos-
sible applications of the experimental laboratory data to the natural con-
ditions prevailing in the Ismailia Canal are also discussed. (auth)

Makhonina, G. 1., N. V. Timofeev Resovskii, A. A. Titlyanova, and A. .
Tyuryukanov. 1261, The Distribution of Strontium-30 and Cesium-137 Among
various Ecological Components. Doklady Akad. Nauk SSSR. 140:1209-12

(in Russian).
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Aqueous solutions of ~
2

Sr (10 mc) and Cs (15 mc) were percolated
of soil through 81 openings 1, 5, 10 and 15 om deep in order to
obtain a uniform distribution of activity in the top, 15 cm layer of soil.
The weight and activity in the biomass above ground and below ground, of
the forest litter, and of the soil at depths of C to 15 cm, 15 to 20 cm,

20 to 25 cm, and 25 to 30 cm were determined after the passage of three
vegetative periods of growth. The biomass above cround contained 0.13 and

into1m




0.19%, and the roots of the underground biomass contained 0.11 and 0.13% of
the total amount of OSr used on two different plots in the I1'mensk .
National Park in the South Urals. The accumulation of '37Cs fs m 1 smaller,
0.007% for the biomass above ground, and 0.011 to 0.021% for the root system.
The litter was found to ccntain 0.5 to 3% of the total 9OSr and 137Cs
activity. The accumulation of 9OSr and ‘37Cs by various plants is presented
as the ratio of activity in the above-ground part of the plant to the con-
centration of activity in the root system, and as the ratio of activity of

1 gram of dry plant material to the activity in one g=am of scil. On the
average the accumulation of 9°Sr by the plants is larger than of ‘37c: Ly

an order of magnitude. The ratic of activity in one gram of plant material
tu the activity in one gram of soil varies frem 0.001 to 0.5 for ‘37Cs. and
from 0.01 tc 5 for 9°Sr. This ratio is greater than one for 9OSr in 10 out
of 16 plants tested. Pine and larch accumulate the least amount of ‘37Cs
and 9OSr with a ratio of 0.01 for ]37Cs and a ratio of 0.1 for 90Sr. The
aspen (Populus tremula) shows a ratio of 0.01 for '37¢5 and of 0.06 for 0sr,
Moss and mullein (Verbascum sp.) absorb ‘37fs preferentially (activity ratio
of 2 to 6 for mullein). The roots of Lne crowfoot {".nunculus sp.), veronica,
and legumes absorb 9°Sr preferentially with an activity ratio of 5.4, 1.2

and 3.4, respectively. However, in general, ]37Cs is adscrbed by the root
system, and 90Sr by the above-ground part of the plant. (NSA)

Makhonko, K.?. 1972, Migration of Glotal Radioisotopes in Various Spheres.
INIS-mf-887, pp. 235-251 ?in Russian).

The migration of radicisotopes in the atmosphere, the hydrosphere,
and the biosphere is briefly discussed. The calculation of the radioisotope
transport in air, water, and soif! is dealt with in more detail. Equations
for the calculation of the %0 137
presented. (NSA)

Sr and Cs migration 1n soils are also

M-6
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Malinauskas, A. P., et al. 1971, [Isotope Transport. Radicactive Waste
Repository Project: Tech. Status Report for Period Ending Sept. 30, 1971,
ORNL-4751.

Migration of fluid filled negative crystal cavities in salt to thermally

hot waste container and effects of this water va.or on enhancement of oxide

and hydroxide waste product vapor pressures. ODiscusses gas and aerosol trans-

port through crushed and bedded salt., Experimental results of experiments
for self-diffusion of Na and interdiffusion other metal fons in NaCl and
KC1, self-diffusion of ions in a variety of inorganic salts and inter-
diffusion of fons in various inorganic salts.

Malone, C. R., and D. E. Reichle. 1973. Chemical Manipulation of Soil
Biota in a Fescue Meadow. Soil Biol. Biochem. 5:629-639.

Formalin, phorate, and sodium chlorate were used in field enclosures
to create artificial habitats in a fescue meadow containing reduced number
of earthworms, reduced numbers of earthworms and soil arthropods, and reduc-
tion of total soil fauna ¢nd rate of microbia' decompositicn. Under these
conditions, confined fescue litter initially decomposed nore rapidly where
arthropods or earthworms were suppressed than in controls with full comple-
ments of soil animals. After one year, reduction in numbers c¢f soil animals
had no net effect on litter decomposition, with faunal activity apparently
havira been compensated for by increased microbial activity. 4here animals
and microbial activity were reduced, rate of litter loss was depressed
initially but recovered after 10 months as the effects of chemical suppres-
sion of microbial populations subsided. Contrary to the effects on anual
loss of litter, elimination of all or portions of the soil rauna depressed
rates of loss of confined and bur ed roots, reflacting the role of animals
in fragmentinc roots before their d.~omposition by micro-organisms. Habitat

‘34Cs. and loss of

manipulations had prononnced effects on the mobility of
the radionuclide from labeled litter was retarded despite an accelerated

rate of decomposition. This effect apparently was associated wich prolifera-
tion of micro-organisms on litter and micrcbial immobilization of the radio-

134

nuclide. Immobilization of Cs occurred followinu chemical perturbations,

but only after an in.tiail period of rapid loss resulting frcm increased

M-7
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microdial activity. Distribution of ‘J‘Cs in soil beneath tagged litter

bags reflected the role of animals in element redistribution within soil.
Restricted vertical mobility of the nuclide occurred except where chemical
application killed vegetaticn within the experimental enclosures. (auth)

Malyshev, V. I., Y. V. Sharkov, and Z. A. Sokolova. 1971. Use of Isotopic
Analysis to Study Weathering and Halo Formation in Various Uranium-Bearing
Areas of the Mountain Taiqa Zone. Poiski Uranmovykh Mestorozhd. Uslovivakh
Gorn. Taigr. pp. 39-55 (in Russian).

The redistribution of radioactive elements occurs in areas of oxidized

ores with relatively sufficient amounts of 233U. excess Th, and a high Ra/U
ratie. The presence of vertical and horizontal zening in secondiry litho-
chemical haloes of placer deposits are detected by isotopic ajalysis of
natural radiocactive elements. U and Ra contents and 234u/238u' 230Th/naU.
Ra/u, 2281h12327h. and 228Th/zonh ratios of rocks and waters in the moun-
tain-taiga zone are given. (CA)

Malysowa, E., J. Borys, and L. Szerszen. 1967. 90Sr Pistribution in tne
Profiles of Some Arable Soils of Lower Silesia. Rocz. Glebozn. 18:33-41
(in Polish).

Dispersal of 90Sr was tested in samples of ten soil profiles, taken
in 1964 from fields near Wroclaw. They incluce podzols, pseudopcdzols,
brown and black earths of various mechanical compositions, and boggy turf
soil. 9OSr content was determined with *he yttrium method of Reissig,
exchangeable Ca of Jensen and Henrikson, and a complete pedclogic analysis
performed with standard methods. It was found that downward eluviation of
905r in the profile is inconsiderable and is cbserved in light soils only.
The distribution of 90Sr in the profiles of the tested arable soils is
primarily caused by the mechanical soil cultivation. (auth)

Malysowa, £., J. Sorys, ana L. Szerszen. 1363. Investigations on Profile
Distritution of 30Sr in Arable Soils of Lower 3ilesia. Rocz. Glebozn.
19:  Suopl. 1:103-12.
Q
The migrat.on of ‘OSr in soils under agricultural cultivation in
Lower Silesia (Poland) was investicated. Soil profiles were taken, the

J
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amount of precipitation measured, and the 90Sr content in samples was deter-
mined. It was concluded that: the surface layer is most highly contaminated
in all soils; the depth of 9°Sr contamination depends primarily on the kind
of soil, the more clay and silt the greater the contamination; 9°Sr accumu-
lated in the humus horizon of heavy soils, °Sr is leached into the depth

of the profile of light soils; and the migration of 9°Sr into the soil pro-
file seems to be independent of pH, of the presence of base cations, or of
the quantity of organic C present. (NSA)

Mango, P., T. Rearey, and J. Apedianaskis. 1970. IN: Proceedings 5th
Annual Health Physics Society. Midyear Topical Symposium. pp. 208-220.

The authors reported that the plutonium released to the fresh water
became insoluble and settled rapidly in the lagoon system. Ninety-two per-
cent of the plutonium released by the lagoon to the surrounding streams was
associated with suspended material.

Manheim, F. 1961. Geochemical Profile in tne Baltic Sea. Geochim. et
Cosmochim. Acta. 25:52-70.

The relationship between depositional environment and element distri-
bution in central Baltic sediments was investigated by means of chemical
composition, pH, Eh, chlorinity, and temperature determinations. Central
Baltic sediments show an unusually short, basinward transition from coarse
oxygenated sediment to fine staanant sediment. This is because of the
salinity stratification of tie Baitic Sea and the permanent 0 deficit found
in deeper layers. Sapropelic sediments with HZS and hich organic contents
occur in the deeps, where overiyina H,S5-bearing water is stagnant and lacks
0. Gyttjas (gray-green organic muckss with or without HZS form in quiet
areas, where some O renewal takes place in the water. A pH of 7 or less,
and lower pH in the sediment than in the overlying water are characteristic
of low-carbonate (<0.1% COZ) sediments, while higher pH values are found in
sediments of higher carbonate contents. Heavy trace metals, such as Cu, Ag,
U, and Mo are concentrated in t' . sapropels. Maximum enrichment, o pos-
sibly excepted, occurs at the peripheries (transition zones) of the stagnant

M-9




basins. Owing to coprecipitation, Mo follows Fe sulfides. Maximum U con-

tent found in the Baltic 1s 130 g/ton which is not consistent with the -
hypothesis of Koezy et al. (CA 51, 7979f). Direct precipitation, or adsorp- J
tion from water is indicated, rot organic complexing. Mn-Fe nodules occur

in a peripheral region of aerated bottom water under moderately reducing

sediment conditions. The sediment is apparently the source of the Mn and

Fe, which are solution in the interstitial, but not in the ovcrlying waters,

The concretions differ from deep-sea nodules in their lower trace-element
contents. Unusual, Mn-enriched (up to 5.2% Mn0), sapropelic sediments were

found in two Baltic deposits A mixed Hn-CaCO3 mineral, approximately

(Hh72Ca76Hg,z) carbonate, and structurally suggestive of rhodochrosite, 4s
apparently the carrier., (CA)

Mann, J. F. Jr. 1976. Wastewaters in the Vadose Zone of Arid Regions:
Hydrologic Interactions. Ground Water. Vol. 14, No. 6.

In truly arid regions there is essentially no direct penetration of
rainfall. Recharge to ground water is not only infrequent, but extremely
localized, cccurring only where surface runoff has been channelized or
ponded. Over those vast desert areas covered by sparse xerophytic vegeta-
tion, the scant rainfall has little or no chance of becoming ground-water
recharge. Such water is quickly dissipated by capillarity-assisted evapora-
tion, or through rapid evapotranspiration by short-lived annuals. Where
perennial xerophytes cover the ground surface, *he extensive shallow root
systems quickly utilize all of the rainfall stored in the soil. Beneath
the infrequently moistened soil zone is the lower part of the vadose zone,
extending to water tables which are usually at depths of tens to hundreds
of feet. Almost always these vadose zones have moisture contents well below
field capacity.

Regardless of the cause, these dry vadose zones are capable of holding
additional water, at least up to fiel! capacity. And no water-carried
pollutints can reach the water table from the ground surface until a pre-
wetted path has been formed for the entire vertical distance. A practical
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use of this water-holding capacity can be made in the design of wastewater
tailings ponds, with predictable safety and with great economic benefit.
However, only in predictable geologic concitions, and in limited amounts can
the use of this water-holding capacity be recommended. On the other hand,
to make no use whatsoever of these great natural dry sponges would be an
economic waste. (auth)

Marei, A. N. 1962. Significance of the Bottom Bed as a Regulator of the
Specific Radiocactivity of Basin Water. Radiats. Gigiena Sb. 2:36-4!.

An intense sorption of rad sactive substances by the bottom layer and
by the hydrobiont occurred, together with contamination of the water, during
the delivery of radicactive substances into a basin. Under similar condi-
tions the contamination of the bottom layer depends on its compesiticn. I[f
the layer consists of mud or dense clayey soils, U long-lived decay products
can penetrate 25-30 c¢m. Most of tne radioactive isotcpes are concentrated
in the upper 15 cm. Relatively high concentrations of radioactive substances
were observed at 1.5 m depth when tne bottom layer was peat. [n sand,
radioactive substances are present below 1.5 m depth. The distribution of
isotopes in the basin bottom is similar to that in soils. (CA)

Marino, M. A. 1974. Distribution of Contaminants in Porous Media Flow.
Water Resources Research. 10°1013-1018.

A mathematical analysis is presented of simultaneous dispersion 2and
adsurption of a solute within homogeneous and isotropic porous media in steady
unidirectional flow fields. The dispersion systems are adsorbing the solute
at rates proportional to their concentraticn and are subject to input concen-
trations that vary exponentially with time. Mathematicai solutions are
developed for predicting the concentration of contamirants in adsorbinc and
nonadsorbing porous media for pr.scribed media and fluid parameters. lauth)




Markussen, £. K. 1970. Radiochemical Procedures for the Determination of
Plutonium in Environmental Samples. RISO-M-1242.

The environmental samples collected during the radioecological studies
after the B-52 accident at Thule were analyzed for plutonium according to
the procedures given. The solid samples were ashed at 600 degrees Centi-
grade, and after the addition of carriers and spikes the asnh was melted with
potassium pyrosulfate to ensure that ali plutonium was in a soluble form
before the radiochemical analysis which was developed especially for this
purpcse by a combinaticn of an American ion-exchange procecdure and a Danish
solvent extraction method. After the radiochemical analysis, which would be
accomplished within a day for most types of samples, the samplies were Ccounted
on silicon surféce barrier gamma counters in connection with a sultichannel
analyser. (auth)

Marshall, C. E. and G. Gar:zia. 1959, Exchange Equilibria in a Carboxylic
Resin and in Attapulgite Clay. J. Phys. Chem. 63:1663-16586.

Cation-exchange equilibria were determined for the cardoxylic exchance
resin IRC 50 and for Attapulgite clay using Na-K, Na-Rb, Na-(Cs, Mg-Ca. Mg-Sr
ana Mg-Ba. < rves showing variations in selectivity numter with composition
of the solid phase were obtained at low ionic strength of the outer solutions.
The resin showed small variations in K with monovalent citions but very large
variations with divalent. This is ascribed to partial bizcking of sites b5y
HgOH’ ions. With attapulgite, very large variations in ‘s are found, suggest-
ing i polyfunctional character with fixation of K, Rb ang (s oy one mecha-
nism, and of Mg by a different mechanism. (auth)

Marshall, J. S., D. N. Edgington, S. A. Spigarelli, and ¥. A, Wanigren. 1972,
Great Lakes Radicecology: Levels and Distribution of +372s. 23%9Py, and 905,
in Lake Michigan. AaL-7960 (Pt. 3), pp. 1-6.

137.
LS,

Pu in water, sediiments, and representative fisn species and

Data are presented on the levels and distribution of fallout
Sr, and 239
plankton in Lake Michigan during 1972. Samples were collected at 2% stations
throuchout the lake. (NSA)
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Marshall, J. S., D. N. Edgington and M. A. Wahlgren, 1973, Great Lakes
Radioecology Program: Introcuction. ANL-8060. Part 3, pp. 1-5.

The Great Lakes Radioecolegy Program has the ultimate goal of unger-
standing and predicting the biogeochemical benavior and oathways to mar of
radionuclides and toxic trace elements in Lake Micnigan. Durit) 1973 the
objective was to measure and assess the listribution of selected natural and
long-i: = * artificial fallout radionuclides in water, seciments, and diota
with important roles in their ecosystem cycling and food chains leading to
man. As of June 1973, there were seven US nuclear power reactors in opera-
tion in the Great Lakes Basin. Be:zause of projected increasing use of Pu in
present-day -~eactors, future breeder reactors, and other applications, studies
initiated in 1972 on the behavior of fallout Pu in Lake Micnigan were 1nten-
sifiea during 1973 and expanded to cbtain comparative cata on the other Groat
Lakes. Sampling programs included tne collection of water, plankton, &nd
sediment samples at various cepths. Approximately 11 sarples of Cladopnora
were collected for an assessment of its potential value as a biological
monitor for radionuclides in tne Great Lakes. Plutonium measurements to date
indicate that the very smu!ll fraction of fallout Py remaining in Lake Michigan
water exnibits surprisingly conservative pruperties, although a pronounced
annual depletion and return is observed in the surface w~aters, ana the con-
centration of Pu in Lake Michigan phytoplankton 15 several thousand times
nigner than that in the water, but 1t decreases Dy approximately an orcer of
magnitude with each successive link in the food chains leading to ran. Mea-
surements of tne vertical profiles of failout 2’0?: anc U?Cs in sediment
cores were ssed to delermine recent sedimentation rat€s 1n Lake Michizan,
These rates, which are tne same as tne averace nver =he last 1,0C0 years,
are peing used to interpret the distribution ¢f possidbie pollutants 1n sedi-
ment cores in relation to pnysiocochemical precesses anc atmospheric anc
stream inputs. (/SA)
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Martell, E. A., P. A, Goldan, J. J. Krauschaar, 0. W. Shea, and R. H. Williams.

1970. Fira, Environment. 12:14-20.

Following the fire at the Rocky 7lats plutonium plant in May, 19€9,
public concern was reflected in formation of a subcommittee of the
Colorado Committee for Env ~onmental Information. The subcommittee, Con-
s‘3ting of the authors of the article investigated the mplications of the
fire and previous fires and operations at the plant. Plutonium oxice cust
particles produced in fires a?e among the must serious cancer-producing agents
known since radiation from these fires is miliions of times more intense than

naturally occurring radioactive dust. Since plutonium uxide 1s very insoluble,

it is nnt readily detected by precipitation, and can be recycled in a‘rborne
dust caused by wind. Soil measurements were made and indicate between 100
and 1,000 tines more plutorium in the local environment than wouid be 'f gooc
containment practices were maintained at the plant. There is too much sclen-
tific uncertainty about plutonium hazards without more adequate information.
The most difficult and uncertain part of the problem is assessment of the
risk to people in the Denver metropolitan area resulting from plutonium pre-
sent in the soils around the Rocky Flats Plant. Two Questionc ~eduire
answers: How many plutonium particles will be deposited in the iun3s as a
result of surface soil and ai~borne plutonium contamination; 2nd what is tne
cancer risk from a given nurber of particles ceposited in the lungs. Some
persuasive arjuments have deen made that indicate standargs are 3s “wuCn as
100 times too permissive wnen applied %c plutontum. AZ(L nas arrcuncec 2n
expanded offsite muaitoring program for air, water, and soil ard specific
analysis of piutanium content n many of the samples. The Colorage Je.art-

“ac- .
AR5s3%8 NS,

ment of Health has also increased i1t measurement orograu.
‘ne magnitude of the heaith hazard ~i1! be difficult to assess, ind the Datn-
way from so1i to man must be gemonstrated. The cuestion of utmost concern
is what level of plutonium uxide particles in the air we brzatne anl 1in our
Jungs is acceptabie to the public at larce? Tne answer 15 neeces Guickly and
until then, s-a-ements about the lack of sijnificance »f the ;re: ni nrf-site

contamination are unjustified. (2 21)
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Marter, W. L. 1974. Radioactivity from SRP Qperations in a Uownstream
Savannah River Swamp., 0P-1370.

Approximately 25 curies of 137Cs. less than 1 curie of 6OCO. and trace

amounts of 90Sr were deposited in about two square miles of <wamp bordering
the Savannah River and adjaccnt to the southeast Savannah River Plant
boundary. Most of the radiocactivity was released to on-site streams in the
1960's from reactor area irradiated fuel storage basins. During the period
of release, annual average ]37Cs concentration in on-site streams never
exceeded 3.0% of the concentration guide of 2 x 10'5 uCi/ml, and concen-
trations in the Savannah River never exceeded 1% of the guide. Most of

the radioactivity in the off-site swamp is associated with kaolin clay par-
ticles deposited in the swamp during river flooding which occurred about

23% of the time each year. Gamma exposure rates in the affected area of

the off.site swamp range from 30 to 590 mR/year above background. The swamp
is uninhabited, and the most likely incremental radiation dose (above vack-
ground) to hunters and fishermen who spend from a few houirs to several
hundred hours in the swamp would range from less than 1 mR to a few tens

of mR per year. Mo restrictions on use of the swamp are considered warranted
nor are remedial actions needed. The contaminated sediments are relatively
immobile and are expected 0 remain so. Releases of radioactivity to
on-site streams were sharply reduced following 1969 whan improvements were
made in reactor effluent control. No increase in exposure rates is expected
from current releases of radicactivity. However, the swamp will be monitored
periodically in the ruture to provicde a basis for continued evaluation.
(auth)

Martin, F. M., C. T. Sanders and S. S. Talmage, (eds.). 1974. Environmental
Aspects of the Tramsuranics. A Selected, Annotated Bibliography. ORNL-EIS-
74-21 (Supplement 3).

This fourth published bibliography of 528 references is from the com-
puter information file buflt to provide support to tne Nevada Applied Ecology
Group of the Atomic Energy Commission Nevada Operations Office. The general
scope is envircnmental aspects of uranium and the transuranic elements, with
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a preponderance of material on plutonium. In addition, there are supporting
materials inolving basic ecology or general reviews on other nuclides that
are entered at the request of the Nevada Applied Ecology Group. References
provide findings-oriented abstracts. Numerical data is referred to in the
comment - * 1d. Indexes are given for author, subject category, key words,
geographic location, permuted title, taxons, and publication description.
(auth)

Martin, J. M. 1970. Seasonal Variations in the Radicactivity of Matter
Suspended in Rivers. Compt. Rend. Ser. D. 271:1934-7 (in French).

The large seasonal variations in the radioactivity of suspended mate-
rials transported by rivers is explained in terms of the radioelement dis-
tribution in the various granulometric fractions of the sediments. At
least 95% of the entire 137Cs fallout is accumulated in the soil. Only a
low percentage of ‘37Cs is transported; relations between the particle size
and specific activity were found. In consequence, radioactivity measure-
ments on suspended materials from rivers are not correlated with fallout
in the basin. (NSA)

Martin, W. E. and S. G. Bloom. 1975. Plutonium Transport and Dose Estima-
tion Model. [AEA-SM-159/78.

A Standard Man is assumed to live in and obtain most of his food from
a Pu-contaminated area at NTS. A Pu-transport model, based on the results
of other studies at NTS, provides a basis for estimating rates of 239Pu
inhalation and ingesticn as functions of the average concentration of 239Pu
(Cs = pCi/g) in the surface soil of the reference area. Assuming the trans-
port system to be in equilibrium, the estimated inhalation and ingestion
rates (pCi/day) are 0.002 Cs and 0.265 Cs. respectively.

A dose estimation model, based on parameters recommended in ICKP pub-
lications, is used to estimate organ burdens, accumulated doses, and dose
commitments as functions of exposure time. Estimated doses (rems) due to
inhalation and ingestion of 239Pu for 50 years at the rates indicated above



are: thoracic lymph nodes, 0.6 Cgs lung, 0.025 Cs; bone, 0.015 Cge liver,
0.01 Cs; kidneys, 0.003 Cs; total body, 0.0007 Cs; and gastrointestinal tract
(LL1), 0.0003 Cs' Inhalation accounts for 1002 of the predicted dose to
thoracic lymph nodes and lungs and for about 94% of the predicted dose to
bone, liver, kidneys, and tota! body.

Martin, W. E., S. G. Bloom, and R. J. Yorde, Jr. 1974. NAEG Plutonium
Study Modeling Program: Plutonium Transpart and Dose Estimation Model.
IN: Dunaway, P. B., and M. G. White (ed.). The Dynamics of Plutonium
Tn Desert Enviromments. NVO-142, pp. 331-360.

A computer program based on a matrix exponential method was used to
solve a system of ordinary differential equations which simulate the behavior
of Pu-239 in desert ecosystems such as those found at and near the Nevada
Test Site. The model was used to estimate the rates of Pu-229 transport,
via several environmental pathways, to Standard Man, who was assumed to
live in a contaminated area. These estimates were then used to calculate
radiation doses and dose commitments, as a function of time, to different
organs.

The model provides a method for evaluating the potential radiological
“azard 10 man due to the presence of Pu-2.9 in a given area. However, the
studies designed to implement the mocel, by providing accurate estimates
of critical parameters, are still in progress. Therefore, the results to
date are incomplete and inconclusive.

On the basis of present assumptions and parameter values, the mode!
‘ndicates a 70-year dose commitment to the puimonary lympn nodes of 13.6
rem per pCi (Pu-239)/9 (scil). Comparable values for other organs are:
bone, 0.14 rem; lung, 0.10 rem; kidney, 0.015 rem; liver, 0.014 rem; G.1.
tract, 0.007 rem; and total body, 0.003 rem. [Inhalation accounts for 100%
of the dose to the lungs and pulmonary lymph nodes, a 7egiigibie fraction
of the dose to the G.I. tract, and about 563 of *he dose to bone, kidney,
liver. and total body. This means that all but a negligibie fraction of
the dose to the G.I. tract and 44% of the Pu-239 entering the bloodstream
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fs due to ingestion of soil, vegetation, milk, beef.  and beef liver. It is
Quite possible that the relative importance of inhalation has been over-
estimated, while the relative imporiance of ingestion nas been underestimated.
(auth)

./

Masuda, K. and T. Yamamoto. 1971. Studies on Environmental Contamination
by Uranium. [I. Adsorption of Uranium on Soil and Its Desorption. J.
Radiat. Res. 12:94-9.

Experimental studies on the behavior of uranium on soils were carried
out using three kinds of soil; volcanic ash, alluvial, and sandy soils. The
results showed that uranium dissolved in water (1 to 100 ug as U/ml) was
almost completely adsorbec on every soil examined. The desorption of
uranium from soil with salt solutions was extremely difficult especially
from volcanic ash soil. (auth)

Mather, J. R. and J. K. Nakamura. 1960. The Climatic and Hydrologic
Factors Affecting the Redistribution of Sr90. Fnl. Tech. Rpt. No. 1.
NP-9213.

Based on the results of experiments using different soils and leaching
solutions, a me*hematical model of leaching was set up which fairly well 1
reproduced the leaching distribution resuits. An equation and a table fcr
determining the wave of leaching in the soil are contained. The rate of
leaching was found to depend on the cation-exchange capacity of the soil
and the quantity and chemical composition of the leaching solution. The
influence of climate on these three factors was studied. It was found
that the climatic water balance provided a reasonable estimation of the
quantity of surplus water or leaching solution which is available for
redistributing strontium in the soil in :ny area. Using data on the cli-
matic moisture index on the cation-exchange capacity or clay content of
soils, the influence of climate on exchange capacity was studied. Leaching
was much more rapid, per unit of surplus water, in dry climates than in moist
climates. A bibliography containing 147 abstracts is presented on the
chemistry of leaching. (auth)
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Mather, J. R. and J. K. Rakamura. 1%861. The Climatic and Hydrologic
Factors Affecting the Redistribution of Sr90. AFOSR-1623.

During the present study of the influence of climatic and hydrologic

factors on the movement of strontium through the upper layers of the soil,
a number of significant results have been achieved.

[N

Strontium which has fallen out of the atmosphere has been found to
move through the upper part - *~= sull profile at a rate determined
by the volume of leaching solution present and the chemical and cation
exchange properties of the soil solution. This rate of movement can
be predicted on the basis of physical laws of mass movement.

A mathematical model of mnvement has been established which permits
computation of strontium movement in the soil. To use the mathemati-
cal model information on a) initial concentration of strontium,

b) leaching volume, and c) the leaching efficiency of the sofl and
water solutions are needed.

The volume of the leaching solution is the climatic water surplus or
the avcess precipitation when the walor holding capacity of the soil

is filled. The water surplus can be computed on either a daily or
monthly basis by means of a bookkeening procedure devised by Thornthwaite
(1345) or on an annual basis for the surface layer of the soil by means
of nomograms included with this report.

A manval for using high speed computers to compute the factors of the
daily water balance has beer prepared. This manual discusses the use
of the IBM 602A and the IBM 650 computers and presents the necessary
program for the comoutation of the daily water surplus, deficit, actual
evapotranspiration, and water storage.

The influence of the soil solution in determining the rate of movement
of strontium can be expressed in terms of the factor, leaching effi-
ciency, which is found to depend principally on the <ation exchange
capacity of the soil and the chemical composition of the leaching
solution.



6. Leaching efficiency varies geographically from high values in moist
regions to low values in dry regions for soils of the same texture.
Thus, it requires more water to leach a given quantity of strontium . 7
in a dry region than in a moist region.

7. Leaching efficiency 's related to the moisture index. Tables and
romograms have been prepared to permit the determwnat}on of leaching
efficiency from the readily available climatic data.

8. From the data on volume of the leaching solution and the leaching
efficiency, it has been possible to determine the rate of redistribu-
tion of strontium in the upper layers of the soil at a large number of
stations and to plot the results on maps for analysis. Maps showing
the time in years for 99 percent removal of strontium from the upper 6
and 12 inches of the profile ot a sandy loam soil have been prepared.
These show a large region of fairly rapid removal of strontium in the
southeastern part of the United States, with strontium removal time
increasing regularly westward across the Great Plains and more rapidly
and erratically in the mountainous regions of the west. For most of
the agricultural or highly populated areas of the country, 99 percent
of the imicia concentration of strontium would be removed from thr=
first foot of ._i1 .i*™ 10 years under normal climatic conditions. o
Similar maps could be mage for other soil types. They would show
that strontium removal time cecreased by approximately one-half for
sands and increased by about four times in clay soils. (auth)

Mathers, W. G. and L. C. Watson. 1962. A wWaste Disposal Experiment Using
Mineral Exchange on Clinontilolite. CRCE-1080.

An 8200-liter volume of waste su'ution containing 400 curies of Cs-137
and 370 curies of Sr-390 was treated by icn exchange with clinoptilolite, a
natural zeolite. The Cs and Sr were removed from soluticn by tnhis tieail-
ment and the Toaded mineral was buried in a concrete container in the Chalk
River B disposal area. Both the preliminary laboratory work and the full-
scale operatior are described. (auth)
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Matlack, G. M. 1974. The Chemistry of Plutonium in Relation to Its
Sanavior in Biological and Environmental Systems. IN: Plutonium Informa-
Lisr Memuing, Los Alamos, New Mexico. CONF-740115, pp. 2-7.

This article is a cram course in plutonium chem stry ranging from a
discussion of metallic plutonium through hydrolysis and disproportionation.
Inorganic and organic plutonium complexes and fon exchange reactions also
listed and discussed.

Matsumrura, T. and T. Ishiyama. 1965. Decontamination of Radioactive Waste
Water by Humic Acid Column. Ann. Rept. Radiat. Center Osaka Prefect.
5:33-6.

Mumic acid has a characteristic cation exchange property. Qecontamina-
tion of radicactive waste water by a humic acid column was tested. Wkhen
only very small amounts cf foreign matter are present in the water to be
decontaminated, 89Sr and ‘37Cs-]3780 are satisfactorily removed from neu-
tral solJtion; 952r-95Nb. ‘44Ce-‘4‘Pr. and FP are effectively removed by
acidification of the liquid, but nitratonitrosylruthenium is not removed
effectively. When an appreciable amount of carrier ions is present, the
removals of 89Sr and '37Cs-‘378a decrease relatively quickly with the con-
centration of carrier ions. It seems that the cation exchange property of
humic acid works mainly on the surface of the humic acid preparation.
(auth)

Maxfield, H. L. 1971. Radioactive Contamination in Unplanned Releases to
Ground Within the Chemical Separations Area Contro. Zone Through 1970. ARH=-
2015, Pt. 4.

Nata are summarized regarding sites containing unconfined radiocactive
materials resulting from unglanned releases to soil storage in the chemical
processing area of the ranford reservation. Each site is igentified with
the location, description, and history of the event, as well 3s the amount
and kiad of radicactive material present. Included are spills, orocess
transfer line leaks, informal burial sites, locations contaminated by air-
borne radioactive particulates, and spreads of radioactivity by animals.
The report covers releases from plant startup in 1344 through calerdar
year 1970. (auth)
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Mawson, C. A, and A, E. Russell. 1960. Facilities for Waste Management at

Chalk River, Canada. [IN: Disposal of Radiocactive Wastes. [:362-371.

The physical facilities for waste disposal at Chalk River are reviewed, )
and their relationship to migration of '“®Ru-'Y®Rh and much smaller amounts

of 905r. ]‘4Ce and ‘37Cs are outlined. Sources of radionuclides include

sand trench solid disposal sites, concrete trenches for solids above one .
millicurie, cement tile holes for still higher activity wastes an¢ bottles

of liquid wastes in trenches lined with 5 cm of asphalt.

Maxfield, H. L. 1973. Radiocactive Contamination in Unplanned Releases to
Ground Within the Chemical Separations Area Control Zone through 1972.
(Exclusive of Liquid Waste Storage Tank Farms.) ARH-2757 (Pt. 4.)

Data are summari.ed regarding sites containing unconfined radicactive
materials resulting from unplanned releases to soil storage “n the chemical
processing area of the Hanford reservation from the time of plant start-up
in 1944 through calendar year 1972. Each site is identified with the loca-
tion, description, and history of the event as well as the amount ard kind i
of radicactive material present. Included are spills, process transfer
line leaks, informal buriil sites, locations contaminated by airborne radio- )
active particulates, and spreads of radioactivity by animals. (NSA) .,

May, 1., M. M. Schnepfe, and C. R. Naeser. 1963. Strontium Sorption
Studies on Crandallite. U.5.G.S. Bulletin 1144-C.

Crandallite ores may be useful in the treatment of nuclear-waste
solutions because of their reactivity with strontium in weakly acid solu- |
tions and in alkaline solutions containing aluminum. The exchange capacity
of the crandallite sample studied is not very high, being 6 to 10 milli-
equivalents of strontium and 2 milliequivalents of cesium per 100 grams of
active phcsphatic material. However, strontium removal is many times more
effective in alka.ine solutions, with precipitation being the dominant
mechanism. The removal of strontium is even more complete in alkaline
solutions containirg aluminate ions. (auth)
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Mazor, E. 1963. Notes Concerning the Geochemistry of Phosphorus, Fluorine,
Uranium, and Radium in Some Marine Rocks in Israel. Israel .. Earth-Sci.
12:41-52.

Phosphorus, F, U, Ra, Th, and K were analyzed in 38 sarples of marine
sediments ranging in age from Santonian to Eocene and incliding phosphorite,
diagenetically changed phosphoritic rocks, limestone, chalk, and marl. The
abundances of the first four mentioned elements were found to be in con-
stant ratios, although the ons content varied from less than 1 up to 33%.
There seems to be essentially one kind of phosphate mineral in all the
samples, its F to P ratio being that of a carbonate-fluorapatite. The
radicactive equilibrium of the U and Ra indicates that the apatite has not
been disturbed by weathering processes for at least the last 10,000 years.
All the above geochemical relation agree well with data published on phos-
phorites in other parts of the world. The carbonate-fluorapatite in the
sanples of the Senoian Mottled zone fcrmation and in the ferruginous phos-
phorites, accompanying the Companian-Eocene unconformity in the Ramon area,
was not affected by diagenetic processes. (auth)

Mead, F. C., Jr. 1949, Liquid Waste Disposal Research Quarterly Report
for April 1, 1949 to June 30, 1949. AECD-4149.

Radiometric procedures have been developed for both routine beta
analysis and t» determine the radioactive constituents by absorption
studies. It is thought that Ru and C: make up a great portion of the radio-
active materials presert in the two and one-half year old crib waste. Their
presence has béen corroborated by absorption studies. A satisfactory method
for the quantitative determination of Ru in these solutions has been devel-
oped. Initial ion-exchange experiments indicate that is not practical to
use ion-exchange resins for the complete dezontamination of crib wastes.
Coprecipitation experinents for the removal of ruthenium as the sulfice
or complex Cyanide show some promise. (auth)




mm

Means, J. L., D. A. Crerar, and J. 0. Duguid. 1976. Chemical Mechanisms of

60Co Transport in Ground Water from Intermediate-Level Liquid Waste Trench

7: Progress Report for Period Ending June 30, 1975. ORNL/TM-5348. _J
A seep approximately 50 meters east of trencn 7 within the ORNL restricted

area contains 60Co in concentrations of 10‘ to IO6 dpm/g in the soil and IO3

dpm/ml in the water. Traces of ]255b and various transuranics have also been

detected in the scil. However, because the volume of water discharge from

the seep is small, *he total radionuclide contribution from the trench 7 area

to Write Oak Creek and the Clinch River is insignificant.

The 60Co is transported in the ground-water from the trench io the seep
as organic complexes and is absorbed by mangarese oxides and to a lesser
extent by iron sesquioxides n. * shale and soil. In the absence of these
organic complexing agents, 6oCo mobilization would be negligible becausz
_he sediment absorption capacity for inorganic forms of 5OCo is extremely
high.

The primary objective of this study has been to investigate 60Co trans-
port and absorption mechanisms as observed in the study area. Because the
organic complexing characteristics of transition metals &nd transuranics )
are similar, th: mechanisms of 60Co transport determinea in this study may .
also apply to plutonium and other alpha-emitters. Also the experimental
and analytical methods employed in this study apply to the identification
of cther migrating radionuclide complexes from other dispcral trenches and
pits at ORNL. The increased knowledge of transport and adsorntion mechanisms
will provide insight into methods of controiling the movemen. of radionue
clides from these and future disposal areas. (auth)

Menumi, K. and Mamuro, T. 1573. Emana%ion of Radon and Thoron Gases from
Soil. Annu. Rep. Radiat. Center Osaka P-efect. 13:35-37.

A soil samnle originating from weathe~ing of granite was sieved into
six kinds of particle size. The contents of natural radionuclides in each
~lassified soil sample and the radon and thoron exhalation from it were
measurcd. Both the contents of 225Ra (parent nuclide of radon) and 244Ra
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(parent nuclide of thoron) were found to consist of two components for the
samples of more than 10 mesh; one is proportional to the total volume of

soil particles and the other propcrtional to the total surface area of soil
particles. On the other hand, the content of ‘°< showed no remarkable varia-
tion with particle size. The thorcn emanating power was found to be 20 to
40 percent. It was revealed that smaller soil particles have more contri-
bution to the radon and thoron exhalation from the soil surface than larger
soil particles. (auth)

Megumi, K. and Mamuro, . 1974. Emanation and Exhalation of Radon and
Thoron Gases from Soil Particles. J. Geophys. Res. 79:3357-3360.

Samples of soil originating from the weathering of granite rock were
sieved into eight classes of particle size. Each sieved sample was meac<ured
for 1ts content of 225Ra (parent nuclide of radon), 224R. {parent nuclide of
theron), 228Ac (grandparent nuclide of 224&;). K, Ca, and Fe as well as for
the radon and thoron emanation frcm it. There was a trend for the contents
o 226Ra and 22‘Ra to increase as particle size desreased. On the other
hand, the K content showed a different variation with particie size from
the variations found for 226Ra and ZZQRa. On the basis of the results of the
emanation measurements, it was concluded that smaller soil particles make
relatively more contribution to radon and thorcn exhalaticns from the ground
surface than larger soil particles, but they make absolutely less because
of their smaller abundance. (auth)

Mel'nikova, M. K. and V. M. Proknorov. '966. Effects of Socaking on Adsorp-
tion and Desorption of 30Sr by Soil. Zh. Prikl. Khin. 33:1633-6 (in
Russian).

Experiments we.e conducted using slightly argillaceous Dlack s01i anu
turf-podzolized light argillacecus soil sampies soaked with water and with
1% OP-7 (polyethyleneglycol octylpnencl with , ethyleneglycol groups). The
presence of OP-7 improved 905r ¢asaorption from soil elutec with CA(NO3)2
and trilon 8 and increased the ccefficient of 90Sr distritutior in soaked
soils. (NSA)
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Mendel, J. E. 1973. A Review of Leaching Test Methods and the Leachability
of Various 501id Media ~ ntaining Radfoactive Wastes. BNWL-1765,

A review of experimental techn.gues which have been employed to measure
the leachability of solidified radioactivo wastes in the United States and
foreign countries is made. Factors which effect leachability are described.
The need for two different kinds of leach tests 1s emphasized, 1) a rapid
comparison “est, and 2) a more comprehensive pertormance test, wherein the
actual exposure environment is simulated. (auth)

Menral, R. G. 1968. Accumulation and Movement of Fission Products in Sofils
and Plants. TID-7644, p. 177-86.

The effects of temperature con the fixation of Srgo in various soil

types were investigated. Four soil types were selected on the basis of

knowr ability to fix Sr and suspected dominance of various mechanisms. For
example, Davidson and Dunbar soil types probably fix by absorption and dif-
fusion into amorphous material. Maury soil may fix by precipitation or
recrystallization of phosphates. Huntley, a calcareous soil, may fix by
precipitation or recrystallization of carbonates. Fixed Sras was deter-
mined at various time intervals after incubating tne soil samples at various
temperatures with varicus amounts of Sr carrier. An analysis of experimental
results is included. (NSA)

Manzel, R. G. 1965. Soil-Plant Reiationsnips of Radioactive flements.
heaith Physics. 11:1325-1332.

The plant concentration of varicus radicactive elements, after they
have been added to soils in water-soiuble forms, may be several orders of
magnitude higner or lower than the concentrati in the soil, Those that
are most readily absorbed are soluble in the s¢.¢ or are isotopic with

.aments that have metabolic functions in the piant. Those that are least
cbsorbed are cuite insoluble in the soil. The garma radiation dnses to
plants would come predominantly from the soil, as would tnhe beta radiation
doses except for the beta radiaticn f.om those few elements which may be
kignly concentrated in certain plant tissues. The role of plants in move-
ment of radionuclides in soil is minor except over very lcng periods cf
time. (auth)
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Menzel, R. G. 1968. Uranium, Radium, and Thorium Content in Phosphate
Rocks and Their Possiole Radiation Hazard. J. Agr. Food Chem. 16:231-34.

A survey of phosphate rock sampies from all major phosphate producing
areas of the world showed that phosphate rocks from Florida, the mein source
of fertilizer phosphates in the United States, ranked relatively high in
content of uranium, radium, and thorium. In areas where crops are ferti-
lized with high rates of phosphate from Floriaa, the addition of uranium
and radium may equal the amounts .curring naturally in the plow layer of
soils, but the sddition of thorium would be less than the amount occurring
natucaliy. The radiation hazara, which might result from uptake of radium
into food L'ants, appears to be negligible. (auth)

Menzel, R. G. 1974, Land Surface Erosion and Rainfall a: Sources of 9°Sr
in Streams. J. Environ. Qual. 3:219-223.

Strontium-90 concentrations in streams from 1353 to 1967 reflected the
changing concentrations in rainfall and accurwmlation on the lard surface.
Correlation analysis of data from nationwide sampiing networki shows that
the 9OSr concentation in streams was accountea .ar, on the average, by 1.7%
of the rainout 2 months earlier, and annual ercsion of 0.58% of tne
accumulated 905' on the land surface. Direct runoff of 9°Sr in preceding
rainfzl]l was highect, 2.0 to 2.2%, in the rorth central and eastern United
States, ranging down to no measurable direct runoff in ine southwestern
I'nited States. Annual erosion of 9OSr from the land surface ranged from
0.75% in the Ohio River Basin to 0.17% in the Missouri River Sasin. [f one
allows for differences in time ana area of application, these resu.t: for
land surface erosion indicate the potential movemen. of persistent, strongly
adsorbed pesticides from 'irge land areas. (auth)
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Mercer, B. W. 1960. The Removal of Cesium and Strontium from Condensate
Wastes with Clinoptilolite. HW-66276.

Effective removal of Cs  and Srz’ from simulated and actual waste solu-
tions was achieved by adsorption on beds of clinoptiloli . Removal of cs'
and Srz’ to C/C° values or 10'2 to 10" was attained at flow rates of 0.5
to 6.3 gal/ftzlnin. Small amounts of suspended solids or organic material
were found in the actual wastes. The suspended matter contains radioisotopes
which are not removed by ion exchange on clinoptilolite. The organic mate-
rial tends to foul the clinoptilolite — particularly at low pH. Cesium
capacities of 105 meq and 19 meq/100 g of clinoptilolite were measured for
0.1 M ¢s’ and 0.001 M Cs’. respectively, in I M Na' solutions. The volume
put through a clinoptilolite column to 50% breakthrough was constant for
Cs* concentrations below 0.00 Min 1M Na*. A 50-g column of clinoptilolite
decontaminated trace Cs’ from 50,000 column volumes of tap water containing
24 ppm total Caz+ and qu*. The C/Co values were 0.0002 at 2.7 gal/ftZ/min
and 0.01 at 6.3 gal/ftzlmin. Clinoptilolite cesium capacity for decon-
taminating this tap water was more than ;0 times the capacity of a commer-
cial ion exchange resin. (auth)

Mercer, B. .. 1366. Adsorption of Trace lons from Intermediate Level
Radioactive Wastes by lon Exchange. BNWL-180.

Trace cesium and strontium selectivity coefficients were determined
for 16 cation exchangers. Mass action equations were derived for determining
the cesium and strontium eguilibrium distribution coefficients for solutions
containing several competing cations. Good agreement was obtained hetween
computed and experimental distribution coefficients. The computed 1% cesium
breakthrough points were within 20% of the actual 1% cesium breakthrough
points determined previously for two waste treatment pilot plant ion
exchange columns with a plant condensate waste. The slopes of the com-
puted breakthrough curves agreed well with the actual curves for the range
covered.

M-28



AU SU——

A plant condensate waste was steam stripped, filtered, and decontami-
nated by ion exchange on a pilot plant scale. The inadvertent introduction
of bacteria into the plant condensate retention tank complicated the decon-
tamination of this condensate by increasing the filtration requirement.

The steam stripped condensate waste containing bacterial residue was success-
fully filtered with a horizontal plate filter by using diatomaceous earth
filter aid. The use of a fine particle zeolite as both a filtration and

an fon exchange media for the horizontal plate filter was apparently unsatis-
factory because ly a fraction of the zeolite fon exchange capacity was

used before the bed became plugged. (auth)

Mercer, B. W. 1967. lon Exchange Equilibria of Trace Cesium-137 and
Strontium-85 in Multicomponent Systems. BNWL-SA-1173.

Trace cesium and strontium selectivity coefficients were determined
fur 20 cation exchangers at two or more different concentrations of compet-
ing cations. The selectivity coefficients are useful for computing equilibrium
distribution coefficients, Kds, for dilute eiectrolyte solutions such as those
encountered in radioactive waste treatment or radiochemical analysis by ion
exchange. A variety of inorganic ion exchangers with high cesium selectivity
were studied. Thece exchangers may be used in place of conventional organic
fon exchange resins when high cesium Kds are desired in systems with sig-
nificant concentrations of competing cations. Several of the inorganic ion
exchangers also show high strontium seiectivity in the presence of divalent

cations Hg‘z and Ca’z.

Since practical application of ion exchange theory is often complicated
by the presence of two or more competiny ions, equations are derived for
computing distribution coefficients in multicomponent systems. The deriva-
tion of the equations is based on the independence of the birary exchange
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equilibria of one ion pair from other ion pairs in the system. Trace ion
selectivity coefficients determined in binary systems are used in the equa-
tions for computing distribution coefficients fn multicomponent systems.
Good agreement was obtained between computed and experimental distribution
coefficients. (auth)

J

Mercer, B. W., A. J. Shuckrow, and L. L. Ames. 1971. Fixation of Radio-
active Wastes in Soil and Salt Cakes with Organic Polymers. BNWL-1220.
Organic polymers of the type used in fiberglass laminates were evalu-
ated for use in the fixation of radicactivity in soil and preformed salt
cakes. In situ fixation of the radiocactivity is to be accomplished by
injection of the polymers into soil or preformed salt cakes. Thii approach
circumvents the costs and hazards associated with the alternate r.ethod for
excavating the highly radioactive soil or salt for processing or burial.
The results of laboratory studies show that water leach rates of radioisotopes
or ions from the soil and salt cakes were reduced by 99.9% or more by incor-
poration of the soil or salt in a suitable resin matrix. Injection of cata-
lyzed liquid resin into soil with subsequent polymerization to form a hard "
mixture was successfully demor-irated in both laboratory and field
experiments. (auth)

Merewether, £. A., J. A. Sharps, J. R. Gill, and M. E. Cooley. 1973. Shale,
Mudstone, and Claystone as Potential Host Rocks for Underground Emplacement
of Waste. USGS-4339-5.

The suitability of the argillacecus formations in the conterminous
United States as host rocks for underground waste emplacement is reviewed
in terms of available geologic infcrmation. The strata are considered mainly
according to their dimensions, depth, composition, permeability, structural
and seismic history, and to the extent of drilling in the area. Shale, mud-
stone, and claystone of marine origin, in areas of little structural deforma-
tion and seismic risk, are generally the most promising. These include the
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Ohfo Shale of Devonfan age in northern Ohio and the Devonfan-Mississippian
Ellsworth Shale and Mississippian Coldwater Shale in Michigan. In the Rocky
Mountain States, the Pierre Shale and other thick shaies of Late Cretaceous
age are also potential host rocks. (NSA)

Merritt, W. F. 1961. Movement of Radioactive Wastes Through Soil. II.
Measurement of Direction and Effective Velocity of Ground Water Movement.
CRER-972.

The results of an experiment to determine the direction and effective
velocity of ground-water flow in an area of Perch Lake Swamp are given.
Results obtained using tritium, 535 and fluorescein dye as tracers are com-
pared. Sulfur-35 moved at a rate of 6.7 in. per day, tritium moved 5%
faster, and fluorescein 20% more slowly. Although reasonable values for
the effective velocity were cbtained, the flow pattern is complex. (auth)

Merritt, W. F. 1976. The Leaching of Radicactivity from Highly Radioactive
Glass Blorks Buried Below the Water Tahle: Fifteen Years of Results.
AECL-5317.

The results from two test burials of hi>h-level fission products incor-
porated into nepheline syenite glass indicate that the nuclear wastes from
fuel processing for a 30,000 MWe nuclear power industry could be incorporated
into such glass and stored beneath the water table in the waste management
area of Chalk River Nuclear Laboratories (CRNL) without harm to the environ-
ment. (auth)

Merritt, W. F. and C. A. Mawson. 1973. Retention of Radionuclides Depc i*

in the Chalk River Nuclear Laboratories Waste Management Areas. AECL-4510
Records are presented of the amounts of radionuclides deposited in ergi-

neered enclosures and directiy into the ground in the waste management areas

at the Chalk River Nuclear Laboratories up to the end o 1972. About 5.2

MCi of long-lived radionuclides, mainly in the form of stored reactor fuel,

have been placed in engineered facilities and about 32 kCi have bee.. depcsited
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directly into the ground. Any radfonuclides escaping into public waters from
this system must pass down Perch Creek into the Ottawa River. The total
run-off down Perch Creek over the .nole period was 13 Ci. The Chalk River
site has therefore proved to be very effective in retaining radionuclides ir
spite of the low ion-exchange capacity of the soi! and conditions of climate
and water table height that make it less than ideal for radicactive waste
management. It is hoped that this information will be useful in planning
future waste management operations. (auth)

Merritt, W. F. and P. J. Parsons. 1959. Sampling Devices for Water and Soil.
IN: Disposal of Radioactive Wastes II. [IAEA, Vienna, pp. 329-38.

Movement of radicactivity below ground is monitored at Chalk River
by several methods. Sealed aluminum pipes are set in the ground down to
the glacial tiil. A battery-operated Geiger counter is lowered down the
pipe on a cable. It can detect activity of 20 to 50 dpm/m] dissolved in
ground water. A portable y-ray spectrometer is being develcped for use in
these dry wells. Ground water is sampled at fixed depths by Alundum thimbles
connected to the surface by polythene tubing. Samples are withdrawn into
an evacuated flask. Several thimbles can be taped to a rod that is positioned
inside a casing driven to the required depth; the casing is then withdrawn,
leaving the thimbles in position in the soil. Porous bronze piezometers
can be pressed or driven to any depth in the absence of rock. Water passes
freely through the bron e and is withdrawn into an evacuated flask. Multiple
samples of soil may be taken at a series of preselecied depths in one hole
by samplers set inside connected section of drill rod. Each sampler is a
hollow rod pierced by slits which are closed during drilling by a piston.
For sampling, the piston is slightly withdrawn and the rod twisted. A
second piston, attached to the first, is then drawn up to close the slots
and the string of samplers is lifted from the hole. Undisturbed samples
of sand are taken below the water table by a sampler containing an air-bell
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which enables the sampie to be withdrawn into an air cavity and be held in
the tube by air pressure while the sampler is being broughi to the surface.
(auth)

Merritt, W. F. and P. J. Parsons. 1964. The Safe Burial of High-Level
:z:sion Product Solutions Incorporated into Glass. Health Physics. 10:655-
High-level waste-fission-prodict solution containing 1000 ¢ was
incorporated into glass blocks and the blocks buried for 3 years in sand
beneath the water-table. The expei-iment has shown that, even in saturated
sofl with low exchange capacity, che method of disposal was safe and the
escape of hazardous radionuclides was within acceptably low limits. (auth)

Meyer, G. L. 1975. Preliminary Data on the Occurrence of Transuranium
Nuclides in the Environment at the Radioactive Waste Burial Site. Maxey
Flats, Kentucky. IAEA-SM-199/105.

Between 1963 and 1974, approximately 104,000 m3 of solid "low-level”

radioactive waste were buried at the Maxey Flats, Kentucky, site. These
wastes contained approximately 80 kg of plutonium-239 and a large undermined
quantity of other plutonium isotopes. In 1972, elevated levels of radio-
activity were detected in monitoring samples collected near the burial
facility by the Kentucky Department for Human Resources (KDHR).

Subsequently, the KDHR conducted a special radiological study of the
burfal site and its environs. Based on the ccncentration of plutonfum
present or the ratio of plutonium-238 to -239, 49 of 50 samples collected
on or near the burial site were contaminated with plutanium from a source
other than atmospheric fallout. Plutonium was detected 1a surface soil, in
soil cores 90 ¢m deep, in monitoring wells, and in streams wnich drain the
site.
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Du ¥ng the past 13 years, infiltrating precipitation collected in the
burial * = s, forming a mobile plutonfum-contaminated leachate. The
chemical /. , pathways, and mechanisms by which the plutonium moved out
of the trenches have not been explained satisfactorily. Exte.sive studies
of the burial site are in progress.

O

Meyer, M. W. and L. T. Alexander. 1965. Strontium 90 Sources in Soils of
Arid Regions: Rainfall, Dry Fallout, and Irrigation Water. Soil Science
99:234-5.

Studies were performed on the Colorado River to determine whether 9°Sr
in river water used for irrigation reaches the land surface in amounts that
are significant when compared with amounts brought down by rainfall and dry
fallouts. Samplings at two sites (Yuma and Mohave County, Arizona) taken
vetween January 1, and December 31, 196 showed a definite increase in 90Sr
added to the soils. However, the amount of 90Sr was small as compared to
that of areas having higher rainfall. (NSA)

Michels, D. E. 1971. Log-Normal Analysis of Data for Plutonium in the Out-

doors. IN: Fowler, E. B., R. W. Henderson, and M. F. Milligan. Proceedings

of Environmental Flutonium Symposium. LA-47%5, pp. 105-111. )

-~

Detected amounts of plutonium are dist~ibuted log-normaliy for most

groups of samples. ihen datz are plotteuy on probability paper, sharp dis-

tinctions may sometimes be made between the background distribution and

increments from a local source.

Because the detected amounts of plutonium are not distributed normaily,
arithmetical averaging of detected amounts if not valid. Similariy, com-
posited samples from large areas yield a-a’yszed values which cannot be inter-
preted. Additionally, the proper standard deviation for background samples
refers to a ratio of concentrations rather than to an increment as is
commonly reported. (auth)
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Michels, D. E. 1974. Analysis of Paired Data Sequential in Space or Time
and the Relationship to Sampling Continuous Cyclic Distqibutions. RFP-2165.
Three stiandard deviations are used to determine what fraction of

available information may have been obtained from a set of samples. Dis-
crete data are arranged sequentially in either space or tim., and the sub-
ject is presumed to exist as a continuous cyclic variable with a continuous
trend. The difference between variance for samples of a set and variance
for multiple analyses of a single sample define the maximum amount of infor-
mation obtainable from the set. However, for pairs of samples adjacent in
the sequence, variance has an intermediate value. The resolution of the

set of samples depends on where the variance for adjacent pairs fits in the
range bounded by the other variances. The resolution actually obtained can
then be compared with a desired resolution in order to decide whelner
resampling is required, worth the cost, or whether a new analytical method
{s needed instead. A procedure for taking composite samples can be based

on the cycle length of the continuous variable. Cycle length may be indi-
cated by the standard deviatfon for adjacent pairs. A worked example problem
involives ]37Cs fallout in a series of sofl samples. (auth)

Michels, D. E. 1974, Cesium=-137 Fallout in Red leserc Basin of Wyoming,
USA. RFP-2164.

High variability characterizes fallout cesium-137 in the Red Desert
Basin of Wyoming in the U.S. Correlations between fallout levels and factors
of climate, topography, and vegetation suggest that bare soil more readily
captures fallout from wind than does sagebrush; that wet fallout processes
are of little significance in this arid place; that association between
cesium-137 and snow is weak, hence drifting of snow is not a significant
factor in the distributton of fallout; and that impingement of fallout
particles directly on soils by wind action may be the dominant mechanism of
fallout deposition in the Basin. Analysis was not conclusive when the data
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were sorted according to a single parameter; either mean annual precipita-
tion or topography or vegetation. However, significant differences between
average values and sualler values for standard deviations result when sort-
ing is done according to two parameters, topography and vegetation. Highest
Tevels of cesium-137 were found on barren ridges which, in the Basin, are
exposed to persistent synoptic winds. (auth)

Michon, G. 1964. The Disposal of Radiocactive Waste Into Irrigation Water.
Health Physics Society.

The disposal of radicactive waste into water streams used for irrigation
was studied. Accumulation of long-lived radioisotopes in the soil and plants
from the irrigation water was studied. Data are presented in tables. It
was concluded that the ICRP standards cannot be used as a basis for the dis-
posal of radioactive wasie in water used for irrigation since it allows man
to be exposed to more ra&ioactivity than is anticipated from the maximum
permissible concentration. (NSA)

Mihalik, P. 1968. Uranium Compounds in the Dominion Reefs, and Their Asso-
ciation With Phosphorus Compounds. NIM-415.

Nine samples of uranium ore from the Bramley Shaft of the Dominion Reefs
Mine were investigated mineralogically and with the electron microprobe to
find the cause of the poor leaching characteristics of a fraction of the ura-
nium minerals. The investigation, which is at present still in its pre-
liminary stage, has shown that, in samples that exhibit good leaching charac-
teristics, uranium is generally not intimately associated with phosphorus
compounds, whereas the converse is generally true of samples having poor
leaching characteristics. The existence of a number of hitherto unknown
uranium minerals is also indicated, and it is suggested that they may con-
tribute to the refractory nature of some of these uranium ores. (auth)
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Miller, J. R. and R. F. Reitemeier. 1963. The Leaching of Radiostrontium
and Radiocesium Through Soils. Soil Sci. Soc. Am. Proc. 27:141-4.
Experiments were conducted in 31 greenhouse to determine the downward
movement of Cs]37 and Sr9° in soils under intensive leuching. The five soils
(Norfolk, Hagerstown, Miami, Fort Coilins, and Huntley series) selected for
the investigation represented a wide range of soil properties, and the leach-
ing treatments consisted of 30 and 300 in. of deionized water, 0.005N NaCl,
and 0.005N CaClz. There was little downward movement of CS]3‘ when the
soils received the applications of deionized water, NaCl, or CaClz. lgidio-
active assays of the s»)il columns showed that 99.6 to 100% of the Cs was
in the surface two layers of the soil columns (average depth 1.4 inches)
after 300 inches of ieaching. In the leaching experiment with Sr, the CaClz
produced the greate;t movement of Sr 89 and deionized water the least. The
maximum distance Sr89 penetrated into the soils when leached with 30 inches
of water was 1.3 inches, and with 300 inches of water the distance was
4.3 inches. In general, there was more movement of Sr89 in the Norfolk
soil and least in tne Huntley, with the other soils being intermediate.
(auth)

Miller, M. H. and A. J. Chirogge. 1958. Water-Soluble Chelating Agents in
Organic Materials: [. Characterization of Chelating Agents and Their Reac-
tions with Trace Metals in Soils. Soil Sci. Soc. Am. Proc. 22:225-28.

Wate, extracts of barnyard manure, dried and groyna alfalfa, and animal
feces were foun1 to contain complexing agents which «~re capable of removing
zinc from the stil. This zinc could not be removed by water or a potassium
chloride solution, but could Je removed with a cupric chloride solution.

The compiexinc agents or combination of agents appear to be of plant origin,
and were partially inactivated by incubation of the organic material prior
to extraction.

It was shown by the principle of resin-exchange equilibrium tnat the
zinc after removal from the soil was complexed by materials in the water
extract of manure. There were at least two complexing agents in the extract,
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one or more of which formed a 2:1 type of complex and one or more of which
formed a 1:1 complex, the resulting average being 1.55:1. The “apparent"
stability constant of the combination of agents for zinc was found to be
7.8. The ability of the extract to complex zinc increased as the pH of
the extract was increased. The formation of a chelate complex between the
zinc and the chelating agents in the extract is postulated. (auth)

Milyukova, M. S., N. I. Gusev, I. G. Sentyurin and 1. S. Sklyarenkc. 1967.
Analyticai Chemistry of Plutonium Translated by J. Schmorak. Israel Program
for Scientific Translations. Weiner Bindery Ldt. Jerusalem.

This book covers the general chemistry of Pu as perceived by Russian
workers. Pertinent chapters for this environmental st dy i1nclude thcse of
the behavior of plutonium in aqueous solutions and portions of chapter of
separation of Pu which pertain to cation and anion exchange properties of
Pu solutions.

Miner, F. J., P. A. Glover and H. W. Miller. Plutonium Behavior in the
Soil/Mater Environment. RFP-2004-A, pp. 1-3.

A standard solution of less than 10 micrometer PuO2 particles suspended
in water, along with a nitric acid solution as a source of “"soluble" plu-
tonium, was used in distribution studies uf plutonium between characterized
soils and the ahove solutions. The division between soluble and insoluble
plutonium was chosen as 0.02 micrometers in diameter on the basis of plu-
tonium work reported in the literature. This was later modified to 0.1 .m.
Equilibrium between Pu i1 HNO3 and a Rocky Flats soil was reached in about
3 hours but a South Carolina soil did not attain equilibrium after 24 hours
of contact time.

Miner, F. J., P. A. Glover, and W. L. Polzer. 1974. Plutonium Behavior
in the Soil/Water Environment I. Sorption of Plutonium by Soils. Agronomy
Abstracts. p. 35.

As part of a larger progrum to study the behavior of plutonium in the
envi onment, the movement of plutonium in soil/water systems is being investi-
gated. Sorption and elution characteristics are being used to measure this

M-38

-t



movement. The equilibrium sorption of plutonium has been determined for

13 soils. The soils were initially characterized chemicaily and physically
(mechanically). Three plutonium concentrations, 10'8. 10'7. and 1078
moles/liter, were used for the sorption measurements. The plutonium sorption
was rapid and quite high: 59% of the time the equilibrium sorption was
greater than 992 (Kd(m) > 430) and only 5% of the time was it below 90%
sorption (Kd(m) < 39). Using principa! component analysis, a statistically
significant relationship was found between the sorption of plutonium and
groups of chemical and physical characteristics of the soils that are asso-
ciated either with the ion exchange capabilities of the soils or their
acidities. Plutonium column elution behavior has been investigated for
three soils. There is some plutonium in the eluate (less than 2% of the
amount of plutonium placed in the soil column) but the amount varies with
soil. (auth)

Miner, F. J. and H. W. Miller. 1972. Plutonium Behavior in the Soil/Water
Environment. IN: M. A. Thompson (ed.). Researcn and Ecology Semi-Annual
Progress Report January - June 1972. Chemistry Research and Development.
RFP-1821-A, pp. 1-3.

Attempts to identify the sorption differences between “soluble" forms
of plutonium [Pu(OH)ma'm] and of insoluble forms o plutonium [Puoz] have
been futile.

Distribution coefficients for plutonium on 2 g of soil from 10 ml of
solutions will be determined by centrifugation.

Mineyev, D. A., Yu. P. Dikov, 8. P. Sobolev, anrd V. L. Borutskaya. 1366.
Differentiation of Rare-farth Elements Under Supercritical Conditions.
Geokhimiya. No. 4:468-470.

Results of experiments using known starting mixtures of La-, Ce-, and
Y-oxides and NaF heated for five days in an autcclave with a centrolled tem-
perature gradient (550°C at top and 500°C at bottom) suppcrt the hypothesis
of the transfer of rare earths by fluorine complexes. (auth)
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Mishio, N. and T. Sho-ou. 1964. Removal of Radioactive Substances Dy
Korean Acid Clay. Genshiryoku Kogyo. 10:34-7 (in Japanese).

Four kinds of acid clay from the Kyung-buk distric*t in Korea were used J
as samples. The main components of these samplcs were found by X-ray and
spectroscopic examination to be montmorillonite, zeolite, and quartz. After
adding 1,000 ppm acid clay to a pseudo-waste solution of 137Cs and 69Sr
(ca 10'2 uC/m1) and stirring for 30 min, the sample solution was allowed to
stand for 30 min and the supernatant was taken out to measure the radio-
activity. In general, baking of the samples lowers the decontaminaticn
ratio. The existence of NaN03 does not affect the decontamination . © 137
to a great extent; the decontamination of 895r is, however, likely to be
influenced by the existence of Na' and the decontamination ratio decreases
appreciably. A pH value of 4 - 11 is suitable. In the treatment of actual
waste solutions (5 x 10'6 C/ml1), about 80% decontamination ratio was
obtained. (NSA)

Cs

Mishra, U. C. 1972. Natural and Fallout Gamma Nuclides in Indian Soils.
CONF-720805-P1, pp. 333-345.

Undisturbed soil samples collected throughout India from various areas
and depths were examined by gamma spectrometry for natural radioactivity and
fallout radionuclides, with emphasis on ]37Cs. It is proposed to cover the
entire country as regards the natural radiocactivity estimations and conduct
a detailed survey of the areas showing anomalies. It is proposed to continue
sampling and measurements of fallout gamma nuclides once a sear at 5 or
6 selected stations so that the ratio of deposition, eiimination, or redis-
tribution can be studied over long time periods. (NSA)

-~/

Mishra, U. . and S. Sadasivan. 1971. Gamma Spectrometric Measurement ¢f
Soil Radioactivity. Int. J. Appl. Radiat. Isotop. 22:256-7.

A gamma spectrometric method of estimating conc ntrations of terres-
trial and long-lived bomb-produced gamma emitting isotopes in countryside
soil samples is described. The method was used for measuring soil ~Lowies
collected during 1964 to 1970 from different places in India from undisturbed
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plain and open areas. The dried samples were powdered and sieved through
30 to 40 mesh size and stored in leak proof containe . or at least one
month to allow for equilibration of radon and thoron with their daughters.
The prominent camma erigies of the isotopes analysed (]44Ce + ]44Pr. ‘ZSSb.
,OSRU + ‘Oﬁkn. ,3’Cs + ]37m8a. SAHn. 238U, 232Th. 4OK) and the details of

the analyser system used are tabulated. (NSA)

Mishra, U. C. and S. Sudasivan. 1971. Natural Radic.ctivity Levels in
Indian Soils. J. Sci. Ind. Res. 30:59-52.

y-Spectrometry for 232Th. z3811. 225Ra. and K in 35 Indian soils agrees
with chemical methods. An average dose of 41.7 mR/yr is distributed:
Th 14.0, U 7.4, and K 20.3. (CA)

Mishra, U. C. and S. Sadasivan. 1972. Fallout Radioactivity in Indian
Soils. Health Physizcs. 23:55-52.

Results of garma spectrometric measurements of '“°Ce. ’”°Ru. 13sh and
]37C; Cti.ities of fallout origin in samples of indian soils are reported.

The samples were collected during 1966-1970 from a number of places in India.

Some of the samples were analyzed for 9OSr Ly conventional chemical methods
and beta counting, and the ratics ‘37Cs/905r were studied. The results were
compared with global 905r so1] measurement< and the important differences
are brought out. The variations of concentrations with depth, rainfail,
latitude, etc. are discussed. The external gamnma dose rates due to fallout
gamma emitter: in soils were computed and compared with estimated dose rates
due to natural radiocactivity. (auth)

Mitry, E., A. Grawad, S. Emara, and M. Y. Farah. 1965. Further Studies on
“he Uptake of Long-Lived Fission Products on Some Clays from the United Arab
Republic. [AEA-SM-71/63(c).

Further studies in the UAR program on the feasibility of ground dis-
posal of radioactive wastes are reported. New clays from the Nile and Meadi
have been studied as well as those cf Mokattam and Ainai. Their eventual
nomestication was demonstrated for lorg-lived isotopes as exemplified by
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9°Sr. The effects of competing ions and heat treatment of clays was particu-

larly emphasized, and an interpretation is proposed for the reported behavior.

Further studies are being carried out for cesium on some deep mineralizations
at Inshas and Bary el Arab reactor sites. (NSA)

Miyake, Y. 1955. Recent Problems in the Chemistry of the Ocean. Kagaku
ho Ryoiki. 9:3-8.

A review on the behavior of uranium, ionium, and radium in the ocean,
and the measurement of organic production in the sea with C“. (CA)

Miyake, Y., Y. Katsuragi, and Y. Sugimura. 1970. A Study on Plutonium
Fallout. J. Geophys. Res. 75:2329-2330.

Total depositions of 222*2%0py and 23%y from 1958 to April 1969 are,
respectively, 0.97 mc/km2 and 42 u/kmz in Tokyo. The ratio of 233Pu to
239.240Pu increased in fallout remarkably since 1967. This increase is
considered to be due to 238Pu scattered “rom SNAP-9A generator in 1964.
Surface values of plutonium isotopes of the Japan Sea ranged from 3.0 to
20.4 x 107'5 g/1 (0.2 to 1.2 x 1073 pc/1) with the ratio of *°Py to
239'24°Pu ranging from 13.2 to 37.7%. We observed the ceep penetration of
these isotopes in the sea. (CA)

Miyake, H. and M, Michijima. 1972. Nonequilibrium Amcrg Tharium-Series
Radionuclides in the Sediments Around a River Mouth. Radioisotopes.
21:74-9 (in Japanese).
. 228T v 228 : . . i

The distribution of h :nd Ra concentrations in the sediments were
studied by high-r2solution y-ray spectrometry with a Ge(lLi) detector without
chemical treatment of the sample. The activities of the nucl.des were deter-
mined from the activities of their daughters (Z‘ZPb. 2“°Tl. and 228Ac). Sam-
ples containing monazite sand of known activity were used as tne stancards
in which the Th-series radionuclides were in equilibrium. The radionuclides
were mostly accumulated in a narrow band stretching along the stream from
the river. The activity ratios of 228Th to 232Tn were also measured by
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a-ray spectrometry with a double grid fonization chamber. The results show
the fractionation effect around a river mouth due to the difference of chemi-
cal properties between Th and Ra in sea water. (CA)

Miyake, Y., K. Saruhashi, U. Katsuragi, T. Kanazawa, 2nd Y. Sugimura. 1964.
Uranium, Radium, Thorium, lonium, Strontium 90 and Cesium 137 in Coastal
Waters of Japan. IN: Recent Research Fields of Hydrosphere, Atmosphere and
Nuclear Geochemistry. Maruzen Co. Ltd.

Coastal waters collected in Suruga Bay, Japan in 1960 and 1961 were ana-
lyzed for U, Ra, Th, 23°Th. 90Sr. and ]37Cs. The 9°Sr content in the marine
organism, Sergetes lucens Hansen, was also measured. Data are presented in |
tables and graphs. Values for 9°Sr varied from 0.04 + 0.03 to 0.48 + 0.04
wuC/1 and for 137¢s from 0.52 + 0.12 to 1.20 + 0.36 wC/1. The valce of
9°Sr in the marine organism was 0.1 .uC/g ash. The concentration of uranium
in Suruga Bay ranged from 1.6 to 1.8 .g/1 at the surface and increased with
depth to 5 .g/1 near the bottom. The content of radium was 0.3 to 0.6 x
10"3 g/1 at the surface and 0.5 x Io'l3 g/1 at 1200 m. The content of
thorium was 0.6 to 0.9 x 10°/ g/1 and for 2301y the values ranged from 2 to
7x 1072 g/1. (NSA)

Miyake, Y. and Y. Sugimura. 1961. Ionium-Thorium Chronoicgy of Deep Sea
Sediments of the Western North Pacific Ocean. Science. 133:1823-4.

The rate of deposition of deep-sea deposits collected at depths of
6215 to 8450 m in the western part of the Nort* Pacific Ocean was estimated
by means of the ionium/thorium ratio. The ratio was determined by an a
spectrometer. Results showed the rate of 0.5 to 0.8 nm/lo3 yr for the
upper 10-cm layer below the sea bottom. (auth)

O A e (e S

Miyake, Y. and Y. Sugimura. 1975. The Plutonium Content in the Pacific
Ocean Waters. [AEA-SM-199/22.

The content of plutonium in sea water collected during the cruises of
1968 to 1973 in the entire Pacific Ocean mainly along the line of 170°W and
146°W longitude extending from 50°N to 68°S, not only in the : .rface layer
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but also in the deep layer down to 3,000 m depth was determined. Results

obtained in the eastern South Pacific and some of the western North Pacific )
were also reported. The plutonium content in the North Pacific surface water \_) !
ranged from 2.2 to 9.4 x 10™% pCi/1 while it is lower in the South Pacific

ranging from 1.3 to 3.4 x 10" pCi/1. Intimate correlation was observed

between the plutonium content in surface water and 90Sr fall rate. The

ratio of 238Pu1239'24°Pu in surface water ranged from 10 to 81% in the North
Pacific und 35 to 240% in the South Pacific. These values are in the same

order of magnitude as seen ir the land failout during the same period.
239,280p,,137c5 4 surface water ranged from 0.09 to 0.28% and it is lower

than the average ratio of 0.6% in fallout in Tokyo. In the intermediate or

deep layer rulatively higher ratio was observed as compared with those in

surface water. This suggests that a faster downward transport of plutonium

in marine environment than strontium or cesium. (auth)

Miyake, Y., T. Yasujima, and Y. Sugimura. 1970. Thorium Concentration and
the Activity Ratios 230Th/237Th and 228Th/232Th in Sea Water in the Western
North Pacific. Nippon Kaiyo Gakkaishi. 2:130-6.

The concentration of thorium {sotopes and the activity ratios of 23OTh/ _
h and 2281h/%3%1h in seawater collected in the Kuroshio region, the Ly ;
mixing area of Oyashio and Kuroshio, the Japan Sea and the East China Sea i
in the western North Pacific were determined. Thorium isotopes were analyzed
by a-ray spectrometry after separating them with an anion exchange resin.

The average content of thorium (232Th) of 2.2 x 10'9 Gg/1 was obtained in ‘
the open ®acific waters. The ratio of 230Th1232Th is in agreement with that

232

of the top layer of the sediment in the same area. The high values of

20
228Th/232Th ratio up to 36 were observed in seawater. The excess “““Tn
seawater may be due to the migration of 228Ra through the water-sediment '

interface. Thorium content in suspended matter was 1) to 20% of the total
thorium content in the Pacific water. (auth)
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Miyanage, I., A Kasai, and X. Imai. 1973. Preliminary Experiment on the
Deposition of Gaseous Radiofodine Onto Envirommental Materials. IN: Envi-
ronmental Behavior of Radionuclides Released in the Huclear Industry. IAEA-
SM-172/11, pp. 157-165.

The deposition rates of gaseous radioiodine onto some environmental
materials were measured excerimentally with the use of an air-circulating
chamber of dimensions 1.0 m x 1.5 m x 2.0 m. The circulating air speed and
relative humidity are controliable in the ranges of 0 to 5 m/s and 50 to
100%, respectively, and a water spray device was set in the ceiling. To
simulate the composition of airborne radiofodire released from the stack of
a fuel reprocessing plant or radioisotope production plant, carrier-free
Na ‘311 was oxidized in 10N NNO3 solution and the gas generated was intro-
duced into the chamber after being scrubbed in NaOH solution by continuously
bubbling "2 carrier gas. The composition of ‘3‘l compounds in the chamber
was analyzed by radio-gas-chromatography. At the start of injection, domi-
nant components were the inorganic iodides, HIO3 and MXOQ. and then fraction
of organic iodides increased and remained at about 80% arter about four hours
had elapsed. Averaged concentrations in the chamber were in the range 10"6
to 10'7 .Ci/ml and exposure duraticns were 6 to 7 hours. The environmental
materials used were soil, sand, water, vegetables and pine tree leaves. The
deposition velocity was determined as the ratio of the deposit per unit area
of the surface of the materials to the accumulated concentration in air. The
values abtained were in the range 10'2 to 10'3 cm/s and they decreased in
the sequence soil, sand, vegetabies, water. Converting tne values for the
vegetables to values for vegetation per unit area of the ground by using
data on area dedsity of vegetation, the deposition velocity to the vegetation
was estimated to be almost the same as that to soil. (auth)

“isuno, A. and T. Mochizuki. 1970. Cistribution of Uranium in the Sediments
from San'in Off-Shore, Southwestern Japan. Chishitsu Cnosasho Geppo. 21:
287-92 (in Japanese).

The distribution of U in the sediments and its relation to the mud,
clay, and C contents were studied. The very fine-grained or muddy sands in
the Mino Bay contain on the average 1.3 ppm U. An off-shore progressive
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increase of U contents is observed; in the sand of the shelf area (0.98 ppm
U), the clayey silt of outer shelf and upper slope (2.2), and the silty clay U
of slope (3.1). The abundance of U in the sediments agrees with the genera:
tendency in sea area. ! contents are in direct proportion to mud or clay
contents, but no regular relation is found between U and C contents. U >5
ppm (maximum 8 ppm) is found in the horizon >30 cm from the top of core,

in which the relation between U and C contents is quite different from that
of surface sediments. (CA)

Mizuno, A., S. Sekine, J. Nakazawa, A. Takaku, K. Onodera, and M. Ono. 1969.
Uranium Concentration in the Bottoms of the Lakes Shinji-ko and Naka-umi,
With Special Reference to Its Genetic Relation with the Sedimentary Environ-
ment. Chishitsu Chosasho Hokoku. No. 232:317-52 (in Japanese).

The bottom areas of the lakes Shinji-ko and Naka-umi, along the San'in
coast of Japan Sea (mainly oligohaline and pclyhaline brackish lakes, respec-
tively), are divided into three sections with respect to the U content. The
first contains the lower content of U (1-3 ppm), represented by coastal
sandy bottoms of both the lakes and the channels, and of the Ohashi-gawa and
Saka1-Suido rivers. The second contains an intermediate content (4-5 ppm U),
which is widely developed in the muddy bottoms of both lakes. The last con- .
tains the higher content (6-11 ppm L), oniy occurring in the muddy part of
the Yonago Bay of Naka-umi. The tentative conclusions as to U distribution
in the bottoms cf the lakes are as follows: In the sections of lower and
intermediate U content, U probably exists in (ine-grained minerals such as
zircon, derived from granitic rocks. On the other hand, a portion (1-6 ppm)
of the U cuntained in the section of higher U content was probably derived
from the lake water containing 2.8 y U/1 (maximum) by direct precipitation
and {or) coprecipitation with organic and inoryaniz ceclloids, controlled
mainly by pH and EH conditions. (CA)
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Mo, T and F. G. Lowman. 1975. Laboratcry Experiments on the Transfer Dynam-
ics of Plutonium from Marine Sediments to Seawater and to Marine Organisms.
CONF-750503-5.

The leachability of 239‘240Pu from a fine contaminated calcareous sedi-
ment to aerated open seawater and to anoxic seawater war measured. The
distribution coefficient for 239'2‘°Pu from sediment to seawater was 6.1 x
10°° for aerated water and 2.6 x 10°° for anoxic water. Experiments on the
uptake of 239'szu by the clams Donax denticulatus, and Lucina pectinata,
were done in aquaria containing kilogram quantities of sediment from the
Bravo Crater at Bikini Atoll. The concentration factor for 239'2‘°Pu by
the soft parts of these clams was about 200. Al1 the plutonium taken up
in the soft parts was associated with the gill, mantle and siphon. No plu-
tonium was detected in the adductor muscles of hepatopancreas. The smooth
surfaces of the shells of the Donax did not show any detectable plutonium,
but the rough shell surfaces of the Lucina concentrated plutonium by a fac-
tor of 1.10 x 10‘ over that in the seawater. Marine periphyton cultured
on glass plates in an aquarium concentrated 239'2“°Pu by a factor of about
7 x 103 over that in the seawater. (auth)

Mo, T., A. D. Suttle, and W. M. Sackett. 1973. Uranium Concentrations in
Marine Sediments. Geochim. et Cosmochim. Acta. 37:35-51.

A direct proportionality was observed vetween the percentage of organic
C and U in sediments deposited in an anoxic environment in the Pettaquamscut?t
River in Rhode Island with concentrations of organic C 7-14% and U 7-30 ppm.
A similar relation was found in cores of sediments deposited on the Sigsbee
Knolls in the Gulf of Mexico. For Mn nodules a direct relation was found
between U and Ca concentrations, and both decrease with increasing depth
of deposition. For nodules from 4500 m in the Pacific, ccncentrations are
3 ppm U and 0.3% Ca compared with 14 ppm U and 1.5% C at 1000 m. Relatively
high U concentrations were observed in carbonates deposited in the deepest
parts of the Gulf of Mexico, with the >88 u carbonate fracticn in Sigsbee
Knoll cores having 21.20 ppm. (CA)
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Welchanova. I. V. and N. V. Kulikov. 1970. Distribution of 9, and
137¢s 1n the Soi) and Vegetation Cover of the Tundra. Dokl. Akad. Nauk
SSSR. 195:959-61 (in Russian).

U

The distribuiion of radioisotopes in the soil and vegetation of the
European section of the USSR has been studied but little 1s known on this
subject with respect to the Far North and especially the tundra region;
therefore, a comparative study was carried to determine the distribution of
90Sr and ]37Cs in various types of soils and vegetation of the tundra. The
examined area included peaks, moraine ranges and foothills of the watershed
together with marshy peat-bog areas. During July 1966, specimens were col-
lected from each of the soil types and from the vegetation which consisted
mostly of moss and Tichen. The 9°Sr content of the collected samples was
determined radiochemically from the concentration of the 9°Y daughter product;
the 137Cs concentration in the plants; 90Sr which has a tendency to migrate
is accumulated in the soil. (NSA) i

Molchanova, I. V. and N. V. Kulikov. 1972. Radioaktivnye Izotopy V Sisteme
Pochvarastenie. Moscow; Atomizdat.

Problems of migration, distribution dispersion, and fixation of radio-
active isotopes of iron, codalt, yttrium, and cerium in the soil-plant geo- 3
cenotic chain are considered. Results of study of the sorptica of radioiso-
topes in the soil as a function of various factors (soil type, solution pH,
isotope and nonisotope carrier concentrations, and aqueous extracts of fall-
ou* from plants). The strengths of firation of isotopes in soil are com-

p: "ed, and characteristics of their migration capability in solution-plant
and soil-plant systems are presented. Migration and dispersion of radio-
isotopes in the soil-plant cover of natural and artificial biogenocenosis
are considered. (auth)
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Molchanove, I. V., N. V. Kulikov, and L. I. Piskumov. 1973. Experim:ntal
Study of Strontium-90 Migration in the Soil< of forest Biogeocoenoses. Scv.
J. Ecol. 4:416-419.

The migration and distribution of 9°Sr in forest soils was studied in
adjacent sections of a mountain landscape b~ introducing radionuclide into
the forest floor and by analyzing global radicactive fall-out. The area of
905r dissemination within the soil profile of forest biogeccoenoses was found
to be larger in the middle part of the slope and at its foot than at the top
of the ridge. The radionuclide's vertical distribution in soils is satis-
factorily approximated by an exponential function with both artificial and
global contamination of biogeocoenoses. (auth)

Montgomery, D. M., H. E. Kolde, and R. L. Blanchard. 1977. Radiological
Measurements at the Maxey Flats Radioactive Waste Burfal Site 1974-1975.
EPA-520/5-76/020

The principal radionuclides detected in off-site surface water samples
were 3H and gOSr. The highest 3H concentration was 179,000 pCi/1 in water
from a wash on the west side of the site, outside the exclusion area (i.e.,
unrestricted area). This corresponds to 6% of the maximum permissible concen-
tration (MPC) for 3H in water discharged to unrestricted areas. The highest
90Sr concentration was 80 pCi/l1 in the Main Fast Wash, corresponding to 27%
of the MPC for “USr in water. The W and 2051 levels in Rock Lick Creek were
lower than in the primary drainage pathways; the nighest concentrations were
4700 pCi/1 and 5.8 pCi/1, respectively. the Major agueous pathways for radio-
nuclides moving from the site were the Main £ast wash and the wash on the
west side of the site. The principal vehicle of transport appeared to be
precipitation run-off from the surface of the burial site. Contamination of
the site surface could have resulted from a numcer of sources, including
lateral migration through the soil zone from the trenches to the land surface,
spills during burial and trench pumping operations, and deposition from the
evaporator plume. dowever, the relative contribution from these sources
could not be determined. Deposition of radionuclides rrom the evaporator
plume, especially 3H. could be a major source cof radiocactivity observed in
surface water, but additional studies would be necessary to evaluate its
significance.
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Radionuclides detected in stream bed sediment included ~'Mn, 57Co,
9oSr. ]37Cs. 238;d and z39Pu. The highest concentrations were in samples \;)
from the Main East Wash which is the major drainage pathway for the burial
site. The sediment data supported the conclusion, based on surface water
measurements, that the transport of radionuclides from the site surface by
precipitation run-off was a major source .f the radfoactivity detected in
the drainage pathways.

The radionuclide levels in sedimeni were quite low and of little signifi-
cance relative to population exposure. ~“he accumulation of radionuclides
in sediment serves as a resarvoir or sou e of radionuciides that can be
released by desorption or resuspensior ¢ the sediment. Considering the mea-
sured concentrations, however, contaminated sediment did not represent a
significant source compared to the levels of 3N and 90Sr measured in surface
water.

Only 3H was detected in domestic well water at concentrations which
reflect contributions from site operations. The source of the contamina-
tion may be a combination of surface run-off from the site and deposition
from the evaporator plume. A daily intake of one liter of well water with ~)
an average concentration of 1700 pCi/1, the highest average concentration -
measured, would result in a total-body dose of only 0.1 mrem/year.
3

Radiochemical analyses of milk samples showed that “H releases from
the Maxey Flats burial site have produced low-level contamination of milk
from cows located within 3.1 km of the site. The highest “H concentration !
was associated with milk from cows drinking from Rock Lick Creek and can
be attributed to releases from the site to Rock Lick Creek. Elevated 3H
levels in milk from a cow grazing near the site entrance were attributed to

site evaporator effluent.

e

The potential dose to an individual from drinking 3H in milk at the

concentrations (300-6,500 pCi/1) detected in samples near the Maxey Flats
site is quite low. Daily consumption of one liter of milk containing
6,500 pCi/1 of 3H wuuld lead to an annual total body dose of approximately
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0.4 mrem. The average dose rate to consumers of local milk is probably less.
A more accurate assessment of the dose from this pathway would require more
extensive monitoring efforts than attempied in this study.

With the exception of low-level 3H. radionuclide levels in garden pro-
duce~--tomatoes, watermelons, corn, grapes and cucumbers--grown nzar the
waste burial site were below “etection 1imits or indistinguishable from
atmospheric fallout. Tritium concentrations in vegetables grown in off-
site locations ranged from 990 to 4,620 pCi/kg. Higher 3H concentrations,
3,570 to 78,700 pCi/kg, were measured in vegetables from gardens located
on site property. The evapcrator plume is the most likely source of this
contamination, however, 3H in surface water run-off may contribute at some
garden locations. Differences in 3H concentration of tissue water from
vegetables grown in the same garden were attributed to the different trans-
piration rates of plants. The total body radiation dose to an individual
consuming 100 g per day of tomatoes containing 4,600 pCi 3h/ko {che highest
off-site 3H concentration observed) during a 90-day season was estimated to
be less than 0.01 mrem/year. (auth)

Moore, G. W. 1953. Extraction of Uranium from Aqueous Solution by Coal
and Other Materials. TEI-235.

Since U in nature is commonly associated with carbonaceous material,
laboratory studies were conducted to determine the relative ability of
various types of carbonaceous material and same other substances to remove
U from solution. The results of these experiments indicate that the low
rank couls are more effective in extracting U than any of the other mate-
rials used. A chemical determination shows that nearly 100% of the avail-
able U in solution is removed by subbitum.nuds coal. The U is apparently
retained in the coal by an irreversible ~rocess. The notable affinity of
U for coalified plant remains suggests that some U deposits may have been
formed over a long period of time by the extraction of U from cilute ground-
water solutions. A possible application of the results of this work may be
the extraction of U by coal from natural water or from waste solutions
from U processing plants. (auth)

M-51




Moore, R. H. 1955. Investigation of Solvenu Jegradation Products in
Recycled Uranium Recovery Plant Solvent. HW-34502. (rev.)

Impurities which originate from the diluent and which have been posi-
tively identified are: aliphatic nitro compounds, aliphatic carboxylic
acids, and aliphatic nitroso compounds. Impurities which are suspected but
not positively identified are: aromatic compounds (probably nitro and
nitroso), and ketones or aldehydes. Impurities which originate from TBP
(tributyl phosphate) are: DBP (dibutyl phosphate), tributoxyethyl phosphate
(present originally as an impurity in T8P), and two unidentified phosphorus
compounds.

Uranium distribution measurements show that the impurities arising from
the diluent are the principal cause of deterioration in solvent quality. It
was shown that nitrite esters may be very deleterious while nitro compounds
may be relativeily innocuous.

Present solvent treatment appears to remove DBP, aromatics, and probably
a portion of the organic acids and nitroso campounds. Products resembling
observed impurities can be synthesized by nitric and nitrous acid attack on
shell spray base at elevated temperatures. (auth)

Moore, W. S. 1967. Amazon and Mississippi River Concentrations of Uranium,
Thorium, and Radium Isotopes. Earth Planet. Sci. Lett. 2:231-4.
Concentrations of uranium and thorium series isotopes were measured in
two large samples of river water and associated sediment. From these data an
oceanic residence time for uranium of 4 million years is ralculated. The
concentration of 232Th in these rivers is an order of magnitude greater
than in surface Atlantic waters. The amounts of 230rh and 226Ra being
supplied to the ocean directly from rivers are less than 4% of that coming
from other sources. (auth)
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Moreira, L. and C. Lalou. 1972. Experimental Study of the Ration 234U/238U
in Natural Waters Having Passed Through Different Types of Rocks. An. Acad.
Brasil. Cienc. 44:13-18 (in French).

Alpha spectrometry measurements of the ratio 234U/238U and of uranium-

238 content were made in water samples prepared by percolating through vari-
ous kinds of rocks. Uranium content in the same rocks was measured by gamma
spectrometry. Ti.e uranium-238 content found in water samples seems to be

a function of the soluble uranium content in the rock, and for this reason,
of its state of weathering. The 23‘91238ﬂ rat.o in the water samples after
percolation is in general greater than one, which proves the greater solu-
bility of uranium-234 in nature. A greater radioactive disequilibrium was
found in water samples after percolating igneous rocks than after percolating
sedimentary rocks. (auth)

Morgan, A. and D. G. Stanbury. 1961. The Contamination of Rivers with
Fission Products from Fallout. Health Physics. 5:101-7.

The concentrations of some fission products in rain water falling on
the catchment areas of three Thames tributaries are compared with the concen-
trations in river water over monthly periods. The fission products selected
were Sr89. Srgo. Cs]37, and Cezd4’ A comparison of the concentrations in
corresponding samples of rain and river water showed that natural decon-
tamination factors were smallest for Sr90 and greatest for Ce|44. The Sr
concentrations in river water appear to depend to some extent on the per-
meability of the subsoi’ in the catchment area, which suggests that surface

90

run-off is an important source of centamination. The amount of Sr90 leaving
each catchment area in the river is compared with the amount deposited.
Normaily less than 1% leaves, but in periods of heavy rain and hign flow
rates this may be considerably increased due to desorption from the soil

90 concentration in river

and enhanced run-off. The effect on the Sr
water of increased testing of nuclear weapons and a reactor accident are

discussed briefly. (auth)




Morgan, J. M., Jr. 1959. A Stream Survey in the Uranium Mining ams wy

Ak}
Area of the Colorado Plateau, Colorado and Gunnison Rivers. aY0-7231. -

During Cune to August 1958, a stream survey was made of the Colzesse.
Gunnison River System in Colorado during a period of infrequent raim?yyy
and near-minimum runoff. Approximately one hundred a.d seventy miles s¢
the Colorado River and one hundred and thirty miles of the Gunnison Rt ege
were investigated. Water samples were analyzed chemically, physicall,, and
radiologicaily; aquatic organisms were identified and bacteriologica! sum.
ples taken. River bottom silt and mud samples as well as irrigatica sres
soil samoles were in.estigated radiologically. Three uranium ore remwtion
mills erploying the solvent extraction process were located in the Sateay
area. (auth)

Morisawa, S. 1973. Selection of a Site for the Ground Disposal of Fugias.
active Wastes. 4. Migration of Multiple Nuclides Under the Ground. %i3agn
Genshiryoku Gakkaishi. 15:503-508 (in Japanes.'.

The mioration of single radionuclides disposed of underground 72:i twen
studied extencively, and many results have been reported. The migrazis:m
of multiple radionuclides under similar cunditions, has, on tne otner wnd,
scarcely been studied, and yet it is very important for evaluating tue
safety of the ground disposal of radicactive wastes. A discussion it gwe.
sented on two theories (tn1at of frontal analysis proposed by Sillen & [nyye's
theory) on the behavior of multiple nuclides. It is shown that from<si
analysis is applicable theoretically to the estimation of the migraztim a¢
myltiple radionucliides, but that some difficulties are encountered <7 ss.
practical use in the field. The difficulties are, for instance, tme e1¢:ms.
tion of the gquantities of soil on contact with underground water, arc *sg
effect of the diffusion of the nuclides in the undercround water. Iacia<ey
theory, on the other hand, well depicts the migration of multiple rz: .m,.
clides under the ground, but the theory requires field observation ¢ =s,
ground water movement. (auth)
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Morisawa, S. and Y. lonoue. 1974. Un the Selection of a Ground Disposal
Site for Radioactive Wastes by Means of a Computer. Health Physics. 27:

447-457.

The feasibility of disposing of radicactive wa-tes in the ground, the
optimal conditions for the site, and the evaluation of safety factors have
been reported in previous papers. This paper discusses processaes of seleci-
ing optirun locations for tne disposal of radicactive wastes by means <r a
Computer. A program for site selection is based on some reasonable assump-
tions and includes the data required to estimate the dose of radioactivity
in tle human body due to the disposed wastes of a nuclear facility along a
coast. The calculations were made for a mocel nuclear facility that was
chosen to show the general method of selecting a ground disposal site.

An optimum location for a ground disposal site is defined as a loca-
tion with minimum internal duse cauted by the disposed wastes. Four locations
were selected using a computer, each location having a minimum internal dose
based on the assumption of 0.1 Ci/yr leachate of Sr-20. The minimum internal
dosa for the four locations was estimated to be lower than IO'SO mrem/yr.
The method of selecting optimum locations is reasonably promising for solv-
ing curreat problems of site selection for disposal.

A chart to compare the safety of sites by evaluating each wi’i reference
to eighteen environmental factors is included.

Mork, H. M. 1970. Redistribution of Plutonium in the Environs of the
Nevada Test Site. UCLA 12-590.

Data are presented on redistribution of plutonium as indicated by
changes in the concentrations of qumed papers, air filters, soil and animal
samples coliected in 1956 and 1358. The airoorne concentrations were sig-
nificantly higher in one area than they were two years previous.

The plutonium content of the soil ranged from iess than cne microgram to

2000 micrograms per square meter in the two areas studied. Some redistribu-
tion was occurring,
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Plutoniim was associated with the liver, the lvngs, and the bone of l
animals in the study areas. The maximum values observed in 1958 were 0.16
and 57.5 disintegrations per minute per animal for the liver and the lungs, '

respectively, and 2.62 disintegrations per minute per gram of bone ash.
(auth)

Morozov, V. I., E. N. Nevesskii, S. S. Petrusev, and Y. P. Fedorovskii.
1969. Radiometric and Spectrometric Analyses of Bottom Sediments on Board
the Ship. Okeanologiya. 9:522-7 (in Russian).

The natural radioactivity of bottom sediments from some shelf areas of
the Black Sea was measured with low-background radiometric and spectrometric
devices. An interrelation between granulometric and material composition
of sediments and their total radiocactivity was found. Data were obtained
on the total radicactivity and the amount of separate isotopes in the near-
estuarine zones of some rivers; Kuban, Mzymta, Shakhe, Bryb, as well as in
the vicinity of Gelendzhik and Karadaq. For the Kubin near-estuarine area,
some data are presented showing the predominant westward migration of silty
material supplied by the river. (auth)

Morozova, N. G. 1966. Compilation of a Chart Showing the Contents of \.,
Natural Long-Life Radiocactive Elements in Estonian Soils. Sb. Nauch. Tr.
Est. Sel'.-khoz. Akad. No. 49:165-81 (in Russian).

The Ra ana Th contents were determined radiochemically in 87 of the
most typical soils having different textures. In“:xes of the contents of
these eleents in the soils, and charts showing - .a and Th in the soils
depended on the soil-forming rocks. The range of variation of the contents
of these elements in Estonian soils was 3 order- from IO"2 (for peat soils)
to lO'gz (for soddy soils on shale eluvia) for Ra, and 2 orders from 1.3 x
10°° (in peat soils) to 1.6 x 10'3: (in soddy-al’uvial soils) for Th. The
maximum concentrations cf radidactive elements was in the illuvial horizons
of the studied suils. (CA)
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Morris, D. A., W. E. Teasdale, et al. 194. Hydrology of Subsurface Waste
Disposal National Reactor Testing Station, Idaho. Ann. Prog. Rpt. 1963.
1D0-22046.

Results of investigations of the NRTS geological area are presented.
Special studies ar: reported concerning waste disposal. It was found that
groundwater underlysing NRTS 1s part of the larger ground-water body under-
lying the entfre Snake River plain. NRTS is underlain by basalt and uncon-
solidated sediments. Study during 1963 was devoted to determining chemical
or radiometric changes that occurred as ground water con.aining radioactive
waste moved through the geologic enviromments underlying the NRTS area.
Results of water level studies and test hole sample analyses are included. (NSA)

Mortensen, J. L. 1963. Complexing ¢f Metals by Soil Organic Matter. Soil
Sci. Soc. Am. Proc. 27:179-86.

Soil organic matter forms compiexes with metals by ion-exchange, surface
adsorpticn, chelation, and complex coagulation and peptization reactions.
Little is known concerning the nature of the ligands in poly. eric components
of soil organic matter which chelate metals, but carboxyl, hydroxy, and
amide groups are probably involved. A number of low molecular weight com-
pounds capable of chelating metals have been isolated from soils.

Metallo-organic matter complexes must be iccntified and characterized
before unequivocal evidence for their formation in soils can be obtained.
(auth)

Mortensen, J. L. and E. C. Marcusiu. 1963. Fission Product-Soil Organic
Matter Complexes: [. Strontium-9C (Yttrium-90) in Water Extracts and HCI
Hydrolysates of Soil. Soil Sci. Soc. Am. Proc. 27:653-56.

Brookston silty clay loam was incubated with 40 uc, Srgo (Y90) for
60 days and extracted with hot water or hydrolyzed with &N HCl. The super-
natant liquid was centrifuged, concentrated, and subjected to electrodialysis,
dialysis, gel filtration, and paper electrophoresis.
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Some Sr’o (Y’o) and organic matter migrated to the anode compartment ‘
during electrodialysis suggesting the presence of low molecular weight, nega- ‘;) l
tively charged Sr9° (Y9°) - organic matter complexes. Dialysis did not remove ,
all of the 5r°0 (Y%9) from the extracts.

Gel filtration separated the extracts into several organic matter contain-
ing components and showed that Sr9° (Ygo) was complexed or held on exchange
sites by high molecular weight polymers. Presence of radiocactivity in the
components was correlated with the presence of polyuronides.

Phenols, a-amino acids and a-keto acids were separated from the 6N HC)
hydrolysate by paper electrophoresis but no zlear correlation between these
components and radiocactivity on the paper strips was obtained. (auth)

Mortensen, J. L., E. C. Marcusfu, and N. Holowaychuk. 1963. Strontium
Exchange Characteristics of Soils from the Ogotoruk Creek Watershed in
Alaska. Ohio J. Sci. 63:225-31.

Surface organic layers of 10 unclassified soils were investigated. They
were air-dried and crushed to pass a 2 mm sieve. Six soils were classified
as organic, the content being determined by dry combustion. Soil reaction
(P“) varied from 3.9 to 5.8 as shown by a glass electrode, using a soil- 7
water ratio of 1 to 3. The cation exchange capacity was determined by
chromatography. The exchange of barium and strontium ions for hydrogen ions
was studied in 4 representative soils. Hydrogen ions were more readily
replaced oy strontium than by parium. It is apparent *hat the soils studied,
especially those having high exchange capacity and base status, are capable
of adsorhing considerable quantities of 9OSr (goY). Leaching waters from
the more acidic soils release strontium more readily into the drainage waters
than in the case of less acid soiis. The leaching of fallout Sr from acidic
organic socils m*>» ozcur in a relatively short period of time. Fission product
ecology in soils of the area is arparently governed largely by pH and cation
exchange. (NSA)
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Morton, R. J. (ed.). 1965. Status Neport No. 5 on Clinch River Study.
ORNL-3721.

Radioactive contamination of the Clinch and Tennessee River systems
from April 1962 to December 1963 is reviewed. Data are included on radio-
nuclide and stable-chemical analyses of water samples, sources of release of
radionuclides to the Clinch River, core sampling of bottom sediments, behavior
of radionuclides in river sediments, distribution of radionuclides in sedi-
ments, surveys of bottom sediments for radioactivity in Clinch River sloughs
and in the Tennessee River, radioactivity in dredged material removed from
the Clinch River during chanrel improvement, sampling and analysis of river
fish, use of specific activities in predicting the uptake of 9°Sr by fish,
and the movement of fish in the vicinity of White Oak Creek. Data are also
presented on hydrologic measurements and analyses, the cooperative program
of the USGS, dispersion of radioactive materials in the Melton Hill Reservoir,
dye-tracer studies, ard safety evaluation ctudies. (NSA)

Mound Laboratory. 1972. Environmental Monitoring Report: Jan.sary-June 1971.
MLM-1830.

The average concentrations of polonium 210, plutonium 238 and tritium
detected in the enviromment surrounding Mound Laboratory, Miamisburg, Ohio,
are presented for the first half cf 1971. The average concentrations of
these radioisotopes at the water sampling locations and the air sampiing sta-
tions were well within the stringent standards adopted by the Atomic Energy
Commission. The highest average concentrations of polonium, plutonium, and
tritium detected in the air sampling areas during the first half of 1971 were
39, 48, and 60% lower, respectively, than those measured during 1970. The
highest average concentrations of polonium, plutonium, and tritium measured
at any of the water sampling locations during the first half of 1971 were 92,
75, and 89% lower, respectively, than those measured during 1970. The highest
scrapings were approximately 2% of the most restrictive levels suggested by
Kathren for urban areas. Soil core samples taken during the sam= period wer>
considerably lower than those reported by Krey and Hardy in an independent
Health and Safety Laboratory (HASL) study. (auth)
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Mound Laboratory. 1972. Mound Laboratory Chemistry and Physics Pregress
Report: April-June 1971. MLM-1829, pp. 7-23.

One of the interest.ng discoveries in recent times is the heptavalent k')
state of plutonium. If this newly discovered oxidation state can be stabi-
11zed in water solutions, many new procedures for processing plutonium and
making plutonium compounds may become available. Present prospects for easy

stabilization of heptavalent plutonium are nut sanguine, however. (auth)

Mound Laboratory. 1972. Mound Laboratory Chemistry and Physics Progress
Report: October-December 1971. MLM-1888, pp. 12-15.

Silver examines the effects plutonium hydrolysis on ioric plutonium
equilibria. Because the second and third hydrolysis reactions are poorly
defined, a qualitative idea of effects was obtained from an examination of
the first hydrolysis reacticn effects on ionic equilibria. Data are given
for the distribution of soluble plutonium oxidation states in a water simi-
lar to seawater (pH = 8, £ = +0.43V).

Mound Laboratory. 1972. Mound Laboratory Chemistry and Physics Progress

Report: January-March 1972. MLM-1903, pp. 18-21. ~)
A method of determining the conditions necessary to attain a Pu .

*quadruple point® [Pu(III) = Pu(IV) = Pu(V) = Pu(VI)] is given by Silver.

Applications of the four oxijation states of Pu, or the "general plutonium

equilibrium problem," to the study of piutonium in environmental waters

was suggested. An example of alpha coefficients for Pu in winter, autumn,

and summer in soils of differing orcanic material content is given.

Mound Laboratory. 1973. Mound Laboratory Isotopic Power Fuels Programs:
April-June 1973. MLM-2080, pp. 40-55.

The plutonium triple point at pH 1.06, where concentrations of Pu(IV),
Pu(V) and Pu(VI) should be equal, was discussed in terms of required solution
acidity, average oxidation nusber of ionic species, degree of complexation
of the ions, degree of hydrolysis and ionic strength. The rapid computation
of valence state distributions of Am, U, Np and Pu were outlined by a new
method of computation by Silver.
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Moxham, R. M. 1964. Radioelement Dispersion in a Sedimentary Enviromment
and Its Effect on Urai'ium Exploration. Econ. Geol. 59:309-21.

y The radiocelement content of the major part of the southeast Texas Coastal
Plain sedimentary sequence falls within a range common for sandstones and
shales. Exceptions to the normal limit are mainly in small, widely scattered
areas. One anomalous area, however, covers several tens of square miles and
contains most of the important uranium deposits. Both mechanical and chemical
dispersion of radioelements takes place in the immediate vicinity of the ore
deposits, though no attempt was made to extend this local dispersion model to
the large, regional gamma radiation anomaly. It is suggested that the point-
source concept for sedimentary uranium deposits is unrealistic and that con-
ventional aeroradiometric survey grid spacing can be substantially enlarged
without seriously reducing efficiency in uranium exploration. (auth)

Mullen, A. A., S. R. Lloyd, and R. E. Mosley. 1975. Distribution of Ingested
Transuranium Nuclides in Chickens and Subsequent Transport to Eggs. IAEA-SM-
199/68.

The soluble citrate complexes of plutonium-238 and americium-241 were
orally administered to two groups of white Leghorn laying hens daily for
2 weeks. The relatively insoluble plutonium-238 oxide was administered as
a suspension in the same manner to a third group of laying hens. The yolks,
whites and shells from the eqgs were analyzed fur their respective nuclide
content. Yolk was the only egg fraction in which radiocactivity was observed
regardless of the nuclide administered. The activity per yolk tendea to
plateau after 6 days of dosing with the oxide form of plutonium and after
11 days of dosing with the plutonium citrate. The biological half-time
for yolks in eggs laid after the peak concentration was reached was 4.36
+ 0.53 d following the plutonium-2238 oxide doses and 1.85 - 0.48 d followed
by a second component greater than 25 d for transfer of the plutonium-238
citrate doses. The americium-241 activity in yo'ks reached a maximum on the
14th day of dosing. The biological half-times of 2.00 = 0.18 d and greater
than 33 4 wc e indicated by the average concentration values of americium -24)
in yolks laid after the maximum activity was reached.
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The hens were serially sacrificed at 1, 10, and 20 days after the final
administration of americium-241 and 12 and 30 days after the final administra-
tion of plutonium-238. Tissue samples were col'ected and the amount of the
respective transuranics determined in the edible portions an' feathers of
the hens. Results indicate that little plutonium-238 was concentratad in
the tissues of hens receiving either form. A&mericium was detected in most
tissues at eirly times =ith the main concentration in the liver and skeleton.
The highest concentration per organ, 3.03 x 10’31 of dose, occurred in the
liver of hens sacrificed 10 days after final administration of americium-

241. (auth)

Mun, A. I. and Z. A. Bazilevich. 1964. Some Characteristics of the Distri-
bution of lodine in Lake Muds. Geokhimiya. No. 5:468-476.

The abundance and distribution of iodine in lacustrine muds and pore
solutions was determined in 7 fresh and salt lakes in central Kazakhstan.
lodine accumulates in the muds of fresh and salt lakes, and 2specially in
the pore solutions of bottom muds regardless of the salinity of the lakes.
The concentration of iodine increases with depth below the surface of the
muds, possibly as the result of anaerobic decomposition of iodine-bearing
organic matter. The content of water-soluble iodine always decreases with
depth in the mud. Both fresh and salt lakes are much richer in iodine than
sea water, but the icdine content of lacustrine sediments is not necessarily
distinguishable from that of rarine sediments because the organisms in lakes
may concentrate less iodine than marine organisms, and there is a direct
correlation between content of organic carbon and iodine content. (auth)

Murray, C. N. and H. Kaursky. 1975. Plutonium and Ame~icium Values in the
North Sea and German Coastal Regions. IAEA-SM-199/26.

The North Sea is probably a uoique sea region in that the distribution
of artificial radionuclides is influenced by the discharge of activity from
three nuclear fuel reprocessing plants, those situated at La Haoue in Northern
France, Windscale in the north west of England and Dounraey in Northern
Scotland, as well as from fallout from nuclear weapon testing. Data is
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presented on the distribution of 230°240p, 238p, . 4 281, (0 seawater
samples taken from the German Bight and German Baltic ~oastlines as well as
from other parts of the North Sea up to latitude 60°N.

Results from the Pentland Firth in the north of Pentland and the English
Channel show 239*24°Pu activities in seawater between 5-15 times higher
than North Atlantic fallout levels. The ratio 238Pu/239+24°l’u is signifi-
cantly higher in tha Pentland Firth area (0.21 + 0.01) than in the Channel
(0.15 + 0.02) and this difference may well be a reflection of different input
sources of plutonfum in these waters. German coastal seawater and sediment
plutonfum activities appcar to be due only to fallout, the isotope ratio
being about 0.06 + 0.02, a value in good agreement with accepted North
Atlantic values. (auth)

Murray, C. N. and L. Murray. 1973. Adsorption-Desorption Equilibria of
Some Radionuclides in Sediment-Freshwater and Scdiment Seawater Systems.
IN: Radiocactive Contamination of the Marine Enviromment. IAEA-SM-158/7,
pp. 105-124.

Knowledge of the behavior of radionuclides in estuarine environments is
requ ~ed in the understanding of their regulation in coastal areas. Experi-
ments carried out to investigate the uptake of ceirtain radionuclides on
freshwater sediments in river water (adsorption) and their subsequent
release from the sediments to the seawater (desorption) are described. For
the radionuclides studied, 60mc°. 6SZn. llomAg. their behavior was very
individual. Laboratory results suggest that certain factors strongly affect
the adsorption-desorption characteristics of the sediment. The influence of
important factors such as the pH of the river, estuary, and seawater, the
concentration of sediment and trace element in the river water, the specia-
tion of the trace element, the mineralojy of sediment, the formation of
particulate material in the river water and floculation of this by sediment
in the estuary and sea, and salinity effects on desorption, are discussed.
From a knowledge of these factors, it is possible to predict, as a first
approximation, for a given sediment the amount of radicnuclide that will be
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taken up by a given weight of freshwater sediment in a very simple

system under equilibrium conditions. When this sediment reaches the marine
environment the amount of desorbed radionuclide can be calculated. An example
of a predictive calculation for adsorption-desorption of Vat river sediment 1<
given for conditions of pH, sed 'ment load, and tracer concentration that

are typically found in this system. (auth)

Murray, E. G. and J. A, S. Adams. 1958. Thorium, Uranium, and Potassium
in Some Sandstoncs. Geochim. et Cosmochim. Acta. 13:260-9.

Nineteen sandstones and sands, incliding orthoquartzites and placer
sands and containing both common and extrame Th/U ratios, were examined by
y-ray spectrometry (cf. C.A. 52, 11658c), fluorimetric U analysis (C.A. 49,
2251f), and a-counting. U determinations on the shell fractions of the
Galveston Island sands showed them to have the same U content as the origi-
nal samples. The Th and U in many common orthoquartzites are contained
almost entirely in the quartz grains. The orthoquartzites have an average
and nearly uniform roncentration of 0.64 + 0.04% K, 1.7 + 0.1 ppm Th,

C.45 + 0.005 ppm U, giving an average Th/U ratio of 3.8 + 0.8. This ratio
may represent an independent determination of the average crystal Th/u
ratio. It must be concluded that the mean Th content of sandstones can
only be estimated as 2-24 ppm. The heavy detrital minerals, zircon and
monazite, do not affect concentration ratios except where concentrated in
placer sands, when they contain most of the Th and U. The modern beach
sands studied were in radioactive equilibrium. The data indicate that in
many sedimentary basins the near-shore sands are depleted in Th and U rela-
tive to deeper-water shales. (CA)

Murthy, V. R. and E. Beiser. 1968. Strontium Isotopes in Ocean Water and
marine Sediments. Geochim. et Cosmochim. Acta. 32:1121-6.

The isotopic composition of Sr in the major oceans of the world is
uniform at the present time; the average 87Sr/865r ratio is 0.7094 -
0.0012 at the 95% cor "idence level. The clay fractions of the equatorial
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Atlantic deep sea sediments contain Sr of variable composition, not in
isotopic equilibrium with ocean water. The Sr composition in the sediments
is related to provenance and clay mineralogy. (auth)

i e — ——

Myers, D. S., W. J. Silver, D. G. Coles, K. C. Lamson, D. R. Mclntyre and
B. Mendoza. 1975. Evaluation of the Use of Sludge Containing Plutonium as
a Soil Conditioner for Food Crops. I[AEA-SM-199/42.

S AR v

During the three-week period from 25 May to 16 June 1967, approximately
32 mCi of 239Pu was inadvertently released from Lawrence Livermore Labora-
tory into the sanitary sewer syctem. [t was concluded at the time from an
investigation conducted by LLL in cooperation with txuAn-CAN and the California
Department of Public Health that the release did not present a hazard to
treatment plant personnel or the community.

The quantity of 239Pu released was determined from the analysis of the
samples collected by the Laboratory's sewage sampling system. This system
collects a sample which is proportional in volume to the rate of flow in the
sewer.

Analysis of the liquid collected by the Laboratory s sewage sampling
system indicated that the maximum daily average concercration of the release
4id not exceed 2.1 x 10°6 .Ci/ml. It is not known wnether the chemical form
of the 239Pu was soluble or insoluble. The MPC for soluble 239Pu, which is
more restrictive than for insoluble 239Pu. is 1 x 10'4 uCi/ml.

Immediately following the release, a detailed sampling program was
begun at the Livermore sewage treatment plant. The results of this sampling
program confirmed that approximately 30 mCi of 239Pu had been released and
that the 239?u was essentially all contained in the digested sludge at the
sewage treatment plant. This digested sludce is accumulated in holding
lagoons and transferred to drying beds each year during the summer. Sludge
taken from the drying beds in recent years has a 239Pu contamination level
of about 2.3 x 10°° .Ci/g (dry weight).
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Large quantities of the digested sludge from the Livermore sewage treat-
ment plant are used by municipal agencies as a soil conditioner in parks and
in landscaping around public buildings. The dried digested sludge is also
available without cost to the general public, and is commonly used as a soil
conditioner for home lawns and gardens.

In view of this widespread use of the sludge as a soil conditicner, a
more recent evaluation was made to confirm the original assessment of the
possible adverse fmplications associated with the use of the sludge.

Two potentially significant uptake pathways were studied: (1) the resus-
pension and inhalation of the 2399u when the sludge is being used as a soil
conditioner, and (2) uptake of the 2399u by plants grown in the sludge and
its subsequent ingestion by people eating the crops. This paper presents
the results of these two investigations. (auth)

Mysen, B. 0. and M. G. Seitz. 1974. Trace Element Partitioning Determined
by Beta Track Mapping: An Experimental Study Using Carbon and Samarium as
Examples. J. Geophys. Res. 80:2627-2635.

A technique 7or experimental determination of concentrations and dis-
tribution of trace elements is described. The technigue employs nuclear
emulsions to register 8 particles from spontaneous decay of a radioactive
isotope. At least 58 elements in the periodic system can be studied experi-
mentally in this way. A detailed description of the technique using carbon
14 and samarium 151 as examples in £10-mg experimental charges is provided.
An assessment of amalytical uncertainties and tabulations of corrections
for 21 conmon minerals are also presented. [t is shown that an accuracy
of better than 5% can be attained for element concentrations less than 1 ppb.
The data from carbon 14 and samarium 151 are used in calculation of sensi-
tivities and consideration of anaiytical problems for 21 commonly used trace
elements. (auth)
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Myttenaere, C. and U. Marckwordt. 1971. Influence of Water Regime on the
Indirect Absorption of Radiocesium, Raciostrontium, and Radiocobalt by
Lowland Rice. CONF-710501-P1, pp. 212-217.

Rice soils retain a high perce~tage of radionuclides transported by
irrigation water. The accumulated raiiocactivity can partly be released to
the roots of lowland rice. In order to establish the influence of water
regime on the indirect radiocontamiation of rice, the availability in soils
and the absorption Ly plants of ]34Cs. 855r. 1ol 60Co were studied during
three successive years (1967, 1968, 1969), using the same variety in flooded
ard nonflooged conditions. The experimental conditions of the rice culture
in lysimeters were checked with data cullected in an irrigated rice field.
Radiostrontium and radiocesium absorption by piants was not greatly influ-
enced by the different water regimes. Radiocohalt level of plants was found
to be considerably higher in flooded rice and thus reflected the increased
availabiiity of Co in flooded soils: Concentration factors varied with the
radionuclide and the plant organ. The variations in specific activity of
radioisotopes in the plant underline a different behavior of the radioactive
and stabie isotope in the soil. In conclusion, under our experimental con-
ditions, only cations, the solutility of which depends directly on the redox
state of the soil, were more available and were taken up by the rice plants.
(auth)
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Nace, R. L., P. T. Voegeli, J. R. Jones, and M. Deutsch. 1975. Generalized
Geologic Framework of the National Reactor Testing Station, ldaho. U.S5.G.S.
Professinal Paper 725-8.

The Geologic frau~ ork of the NRTS (National Reactc- Testing Station),
Idaho, controls the amount and availability of the water supply, the methods
and efficiency of obtaining water, and the behavior or wac*e materials that
are disposed of on the ground and beneath the land surface. This framework
also affects the selection of construction sites and the operation of
reactors and other facilities.

The NRTS is at the central-northern edge of the semiarid Snake River
Plain in southern Idaho, adjacent to the southern foothills of the Lemhi and
Lost River Ranges. The plain was formed during the Cenozoic Era. It was
formed by large scale crustal deformation ir southern Idaho and by several
ascociated episodes of volcanic activity.

The Snake River Plain commoniy has been characterized as a great struc-
tural downwarp, mndified by a complex system of block fauiting. Actually,
the plain is essentially a graben, downfaulted between horst blocks repre-
sented by mountains to the north and south. The depth through Cenozoic
voicanic rocks and sediments to the basement flcor is not known, but it has
been estimated to range from 2,000 to 20,000 feet in the central part of
the plain.

Rock units of sedimentary and igneous origin, Palezcic and Cencsoic in
age, crop out in the station area. No rock units of Mesozoic age are repre-
sented in outcrop. The known geologic materials underlying the stat.on are
volcanic rocks interbedded with ailuvial sediments of Pleistocene and Holocena
age. These in turn are underlain by basement rocks which are probabiy com-
posed of an older sequence of igneour and sedimentary rocks.

The oldest rocks exposed on the NRTS are Paleozoic in age and consist
chiefly of dark-gcay to gray sardy limestone ' 'ith chert nodules. Small
amounts of siltstone, sandstone, and conglomerate may be present.
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Volcanic rocks of Tertiary age crop out at the station and range in
composition from basic %o silicic. “hese volcanic rocks consist chiefly of
welded rhyolitic wuff and silicic toc basic flow rocks. Locally, beds of
white to light-gray comoact volcanic ash rest uncomformably on Paleozoic
limestone. Basalt of Tertiary age is relatively rare.

Basalt of the Snake River Group of Quaternary age is exposad in about
three-fourths of the station area. The basalt, typically gray to black,
bluish-black, brown and brick red, ranges from dense to porous and highly
vesicular. It occurs in relatively thin interlocking flows; most of the
flows are the relatively smooth ropy type (pahoehoe) but a few flows are
blocky basalt (aa). Beds of cinders, scoria, and basaltic glass occur
locally. Although basalt is the chief rock type of the Snake River Group,
the unit also includes intarflow beds of windblcan, lacustrine, and alluvial
sediments. A younger black basalt of Holocene age which consists of a
single “'cw occurs locally in the station and seems to be lithologically
similar to flows in the craters of the Moon National Monument.

Petrographic study, megascopic exemination, and chemical analyses of
14 representative specimens of these basalts indicate that in color, fabric,
density, and other megascopic properties the basalt is diverse, but in
mineral and chemical composition it is remarkably uriform.

S

Basalt flows have individual and internal structures which consist of
layering, partings, joints and other fractures, and also various types of
natural voids. These structures strongly affect their capacity to store and
transmit water and determine their suitability for structural foundations.

Unconsolidated sediments of Quaternary age :over large areas of the
station and also are present as interflow beds in the Snake River Group.
Unconsolidated materials, chiefly of Holccene age, consist largely of wind-
blown deposits, playa deposits, slopewash, alluvium of Big Lost River and
Bircn Creek, alluvial fan deposits, and lake beds and associated beach and
bar deposits. Some older unconsolidated deposits of undifferentiated origin
are of Pleistocene age. At many places in the station the various types of
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unconsolidated “‘eposits are intermixed, interfingered, and interbedded so
that it is diffiCult to classify them into separate mappable units. This
report contains information on particle-size composition, chemical composi-
tion, and mineral composition of selected samples of these sediments.

Special geologic factors of the earth materials were studied in relation
to movement of fluids in the physical environment of the station. These
included ion-exchange capacity of sediments and basal®s, and the origin,
distribution, and physical characteristics of large desiccation cracks in
fine-grained sediments.

Study of the subsurface geology of the NRTS was limited to rock units
about which direct evidence was available from test drilling and other sub-
surface exploration techniques, including electrical-resistivity and seismic
surveying and radivactivity logging of wells. Rock units present include
basalt of the Snake River Group, alluvium of Big Lost River and Birch Creek,
Terreton Lake beds, and interflow sediments.

Detailed factors of the geclogic framework that would directly influence
site selection, engineering design and coastruction, and operation of reactors
were studied chiefly at specific localities on the station. These factors
included the behavior of earth materials during drilling, the availability
of raw materials for constructicn, and the stability of earth materials in
excavations—under stress and under a range in moisture conditions.

The Snake River Plain, including the NRTS, is subject to occasional
seismic tremors; the oldest recorded shock occurred in 1384. Sixteen earth-
quakes in Idaho with an epicenter rating of V¥ or more on the Rossi-Forel
scale were recorded during the period 1894-1945., Epicenters of these quakes
ware more than 100 miles distant from the station.

Relatively recent volcanism has occurred in Craters of the Moon MNational
Monument and in at least one place adjacent to the south western part of the
NRTS. Recent activity has occurred at several other places on the Snake River
Plain, such as at Hells Half Acre to the east. There is no assurance that
cessation of volcanic activity in the plain 1s permanent. Hcwever, inasmuch
as iractivity has endured for at least 100 years—longer than is ordinary for
area. of active volcanism-renewal of activity seems unlikely. (auth)
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Naeser, C. R. 1962. Geochemica! Studies Pertaining to Ground Studies of :

Radioactive MWastes. TID-7628, p. 237-47. _ :
Results are reported from geochemical studies pertaining to waste dis- \-) I

posal. Both empirical and fundamental approaches to the probiem were con-

sidered. The behavior of vermiculite, glauconite, crandallite, and anhydrite

as scuvengers for radfs-cesium and/or radio-strontium and the effectiveness

of the scavenging process as a function of the pH were investigated. (NSA)

Naeser, C. K. 1981. lon Exchange Research by the U.S. Geological Survey.
TID-7621, p. 117-19.

Studies of radioactive wastes are described in which natural materials
are used to remove Cs‘37 and Sr9°. Fundamental studies on the natyre of
clay minerals are also discussed. Vermiculite was studied as a possible
Cs‘37 scavenger, and crandallite (CaAla(Poa)z-HZO) was studied as a potential
Sr9° scavenger. Clay studies were devoted to determining if various kinds
of exchange sites exist in these materials, and their differences if they
do exist. (NSA) i

Nagaya, Y. and M. Saiki. 1967. Accumulation of Radionuclides in Coastal - '
Sediment of Japan. [. Fallout Radionuclides in Some Coastal Sediments in «7
1964-1965. J. Radiat. Res. 8:37-43.

Nineteen samples of sediment collected from Tokyo Bay and coastal
water along Fukushima Prefecture were analyzed radiochemically. The HCl-
extraction efficiencies of radionuclides in sediment were examined. Re-
coveries of more than 80% were obtained for ]44Ce. ]OGRu. and ]37Cs in fine
mud collected in Tokyo Bay. The "shaver type" sampling device was designed
to collect a large amount of sediment of the surface layer of 2 cm thick-
ness. 90Sr. ]37Cs, and ]44Ce concentrations in fine mud were remarkably
higher than those in sandy mud or sand. It was clearly observed that
ratios of ];JCelguSr and ]37Cs/905r in coastal sediments were substantially
higher than those in sea water. ]44Ce and ]37Cs were found to be accumu-
lated more effectively in the surface mud on the bottom of the sea, in
comparison with QDSr. (auth)
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Nagayama, S , M. Nagasawa, T. Teraguchi, and S. Matsumoto. 1973. Radio-
ecological Study of Strontium-30 in Osaka District Japan. Eull. Univ.
Osaka Prefect., Ser. A.21:331-338.

Studies were undertaken to clarify the monthly depositions and vertical
distributions of 9°Sr in soils and runoff of 9°Sr by river to sea. In
Osaka Prefecture, monthly depositions of 90Sr were determined during 1963
to 1970. From 1958 to 1968, annual variations of 90Sr concentration in the
waters of the Yodogawa and Yamatogawa Rivers were shown, and the maximum
value (1.5 wuc/1) of 90Sr concentrations in waters was found in i963. From
1963 to 1968, 74 to 79% of total “Sr in undisturbed soils was included in
depth 0 to 6 cm. 9°3r concentration in river water is given by C = 0.5 R
+ 0.01 D, where C is 90Sr concentration (uwc/1) in river water, R is the
amount of 9°Sr deposition (mCi/kmz) during three months before sampling of
water, and D is that of cumulative ground deposit (mCi/kmz) of 9OSr before
sampling of water. (NSA)

Naidu, A. S. and D. W. Hood. 1971. Chemical Composition of Bottom Sediments
of the Beaufort Sea, Arctic Ocean. RL0-2229-T-1-11.

Several major (Fe, Mn, K, Na, Mg, and Ca) and minor (Rb, Li, Zn, Ni,
Co, Cu, and U) elements, organic carbon, and carbonate were analyzed from
surface sediments of the Beaufort Sea floor. Compared to the low-latitude
deep-sea sediments there was a deficit of al)l elements except U and lower
Mn/Fe, Na/K, and Ca/Mg ratios in the polar sediments presently analyzed.
The reason for the relative paucity of these elements in Beaufort Sea sedi-
ments is not well understood. This could be due to limited influxes of chemo-
genous and biogenous components and lower intake of exchangeable ions. Such
effects might be related to retarded chemical activity at near freezing tem-

peratures of Arctic waters, and possibly, to lower yearly primary productivity.

Chemically, the Arctic sediments analyzed were similar to Antarctic sediments
(Angino, 1966). This suggests that glacial-marine sediments have a distinct
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chemical character and that geochemical criteria have potential use in the
recognition of glacial marine paleosediments. Sediments of the shelf (<64 )
m) were distinguishable from those of the extra-shelf (slope and basin) in

being relatively enriched in carbonate and Zn, and having lower Na/K ratio

and organic carbon. There was a marked increase in Mn in the abyssal basin
sediments. Sediment organic carbon correlated with clay percent, whereas

carbonate content correlated with the amounts of coarse calcareous litho-

genous and bioclastic components. Elemental geochemistry is discussed,

taking into consideration the granulometric and clay mineralogic composi-

tions of the sediments and the interelement associations. (auth)

Nakamura, K. and Y. Nagaya. 1975. Accumulation of Radionuclides in Coastal
Sediment of Japan, (2). Contents of Fission Products in Some Coastal Sedi-
ments Collected in 1966-1972. J. Radiat. Res. 16:184-192.

The concentrations of fission products 9°Sr. IJ’Cs and ]44Ce in the
marine sediment of Tokyo Bay and of the coastal seas of Ibaraki, Fukushima,
and Fukui prefectures were determined during 1966 to 1972. The radioactivity
ranged 0 to 23.3 pCi/kg-dry for °0Sr, 5.3 to 220 pCi/kg-dry for '>/Cs and 0
to 12.700 pCi/kg-dry for ]44Ce. Generally speaking, the 9°Sr level is one ‘)»
order of magnitude lower than that of 13/Cs, and ' *3Ce concentration is .
higher than that of 9°Sr by almost two orders of magnitude. The degree of
the radionuclide enrichment in the sediment from sea water is tens for 90Sr,
102 for ‘37Cs and apparently 104 for ]44Ce. respectively. The wide varia-
tion is observed in the horizontal distribution of ‘44Ce concentration in
the sediment of the areas, but the ]37Cs concentration shows fairly small
horizontal fluctuation. (auth)

Nakayama, F. S. and R. D. Jackson. 1963. Diffusion of Tritiated Water
in Soils. Soil Sci. Soc. Am. Proc. 27:255-8.

The apparent diffusion coefficient of tritiated water (DTPO) was mea-
sured in four soil materials and two sizes of glass teads at about 40% water
content by volume, and in agar gel. The apparent tritiated water diffusion
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coefficient may include d.ffusfon in the 1iquid, vapor, and possibly
adsorbed phases. For Pachappa loam, DTHO was determined in detail as a
function of water content. The °THO was nearly constant for volumetric
water contents of 10 to 40%. As the water content decreased below 10%,
the DTHO rapidly increased to a maximum at about 4% water content, then
rapidly decreased as the water content was further reduced. The maximum
value of DTHO is 3.5 times greater than Oy at 40% water content. (auth)

Nambiar, E. K. S. 1976. The Uptake of Zinc-65 by Oats in Relation to Soil
Water Content and Root Growth. Aust. J. Soil Res. 14:67-74.

Effects of water content of the topsoil on root growth and 6SZn absorp-
tion by oats were measured. Seminal roots of oats grew through a labelled
uptake layer that had been initially wetted to various water contents. The
uptake layer was s2parated from adjacent layers of wet sand or soil by a
thin layer of wax. When the uptake layer was wetted initially and allowed
to Jry during the uptake period, water content affected root growth and 65Zn
uptake similarly. 652n absorption by unbranched seminal roots decreased
linearly as soil water suction increased from 0.3 to 5 bar. Nevertheless
significant amounts of 652n were absorbed (40% of that from wet soil) even
when the soil water suction exceeded 15 bar, with negligible concomitant
uptake of water. Provided the roots had access to water in a subjacent
layer, rates of 652n absorption from dry soil increased with the age of
plants. The exudation of mucilage from the root was enhanced locally where
the soil was dry. The mucilage may facilitate the transfer of zinc to the
root in dry soil. (auth)

Napravnik, J. and F. Kepak. 1965. The Sorption of Fission Products on the
Suspension of the Natural Sorbents Coagulated in an Electric Field. UJv-
1296/65.

Results are reported of tne laborateory and pilot plant experiments of
the sorption of fission products on the suspension of natural aluminosilicates
coagulated in an electric field. This method proved to be very suitable for
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natural sorbents, because no losses of their sorption capacity occurred in
contradiction with the chemical coagulation. The influence of the nature
of electrodes, current density, temperature, and of pH on the electroco-
agulation was determined. The influence of the mode of the coagulation on
the sorption properties of used sorbents was investigated. Attention was
also paid to the sedimentation time and to the volume of the resulting
sludge. (auth)

Nascimben, P. 1970. Distribution of Uranium in Some Italian Deposits of
Lignite. Ind. Mineraria. 21:1-27 (in Italian).

A survey was conducted on some Italian lignite deposits in order to
determine the uranium content and distribution. To this purpose, geological
and radiometric field surveys were supplemented by 548 laboratory analyses
for U3°8 in lignite ashes. By means of these analyses, the content of U308
dealing with lignite samples was determined. It was found that about
12,000 tons of U3°8 are contained in the lignites of some important deposits.
About 90% of this potential is located in the Sulcis area (Sardinia), where
the U308 content (in lignites and in ashes) is substantially higher than
that found in the other major lignite deposits. Because of the low U308
content found in the examined samples, none of the Italian lignite deposits
can be regarded as uranium-bearing formations. Furthermcre, at the present
state of technological progress, uranium extraction from the ashes, as
by-product of lignite burning, is not feasible, because of the high cost
of chemical processing and the limited quantities of ashes available for
treatment. By means of statistical analyses of the analytical data ana
geological surveys of the deposits it was possible, moreover, to determine
which type of lignite is the most favorable for uranium as well as to
advance hypotheses cn source and zccumilation ¢o axnlain the occurrence for
uranium in Italian lignite deposits. (NSA)
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National Academy of Science. 1975. Assessing Potential Ocean Pollutants.
National Research Council. 3:27-63.

On balance, our findings indicate an insufficiency of information
regarding the chemical and biological behavior of the transuranics in the
mirine environment. Without such information meaningful quantitative
assessment of either current or future impacts is not possible. We cannot
dismiss the possibility that marine concentrations of one or more transuranics
may approach levels of concern through naturally-acting mechanisms which we
do not understand. Present evidence indicates that transuranic elements
introduced to marine waters are rapidly transferred to the sediments. If
this holds true, then any input from waste treatment or reprocessing will
mainly affect the coastal zone near the point of introduction. These sources
would, then, not be expected to contribute significantly to open ocean pollu-
tion which would be largely div2 to fallout from atmospheric releases. Pre-
dictions of the effect of {ransuranic elements on the marine environment
cannot be formulated urti] more extensive knowledge of their modes of trans-
port and their bioozochemical and radiobiological behavior is available.

On this basis, ve recommend conservative approaches to any releases of
transuranic <iements to the environment. This applies tc planning against
accidental releases as well as to any planned releas Both should be
kept to an absolute minimum. Recommendations are a. .ed in Chapter 1.
(auth)

National Research Council. 1957. The Disposal of Radicactive Waste on
Land. Pub. No. 519. NP-6503.

A committee of ceologists and geophysicists was established by the
National Academy of Sciences-National Research Council at the request of
the Atomic Energy Cormission to consider the possibilities of disposing of
high level radicactive wastes in quantity within the continental limits of
the United States. The group was charged with assembling the existing
geologic information pertinent to disposal, delineating the unanswered
problems associated with the disposal schemes proposed, and point out areas
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of research and development meriting first attention; the conmittee is to
serve as continuing adviser on the geological and geophysical aspects of dis-
posal and the research and development program. Two years' consideration of
the disposal problems leads to certain general conclusions. Wastes may be
disposed of safely at many sites in the United States but, conversely, there
are many 1-rge areas in which it is unlikely that disposal sites can be found,
for example, the Atlantic Seaboard. The research to ascertain feasibility

of disposal has for the most part not yet been done. [isposal in cavities
mined in salt beds and domes is suggested as the possibility promising the
most practical immediate solutfon of the problem. Disposal could be greatly
simplified if the waste could be gotten into solid form of relatively
insoluble character. In the future the injection of large volumes of dilute
Tiquid waste into porous rock strata at depths in excess of 5,000 feet may
become feasible but means of rendering the waste so solutions compatible

with the mineral and fluid components of the rock must first be developed.
The main difficulties to the injection method recognized at present are to
prevent clogging of pore space as the solutions are pumped into the rock

and the prediction or control of the rate and direction of movement. (auth)

Naumov, G. B. 1961. Some Physico-Chemical Peculiarities of Uranium Behavior
in Hycrothermal Solutions. Geokhimiya. No. 2:115-32 (in Russian).

The most typical components of uranium-containing hydrotherms are carben
dioxide, silicic acid, fluorine, and sulphur; the most typical caticns are
alkaline metals. A study of uranium behavior showed transport in the form
of complicated complex ions, among which the carbonate and the fluoride ions
are the most probable. The processes of complex formation provide a reliable
transport of hexavalent uranium under conditions where uog* 15 reduced to
UOZ’ On the basis of an analysis of the behavior of complex uranium jons;

the principle causes of nasturan deposition were traced. (auth)
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Neller, J. R. and C. L. Comar. 1947. Factors Affecting Fixation of Phos-
phorus in Soils as Determined with Radioactive Phosphorus. Soil Science.
64:379-387.

Nine different soil samples were extracted with a sodium acetate —
acetic acid solution, after being previously treated with KHZPO4 plus P32
as NaznPO‘. The amount of P retained was not affected by the method of
drying. Soils treated with soluble P, dried, and extracted showed greater
P fixation than when the phosphate was added in the extracting solution.
The amount of P retained by soils after treatment with a sodium acetate —
acetic acid solution containing 50 ppm of P was related to their clay
content. (auth)

Nelson, D. J., R. L. Herman, et al. 1961. Clinch River Studies. ORNL-
3189, p. 129-39.

Bottom organisms are being used to determine both the fate and radia-
tion effects of radionuclides released to the Clinch River. A model using
parameters obtained from laboratory experimentation and field observation
showed that the feed.ng activities of tubificid worms did not contribute
significantly to the downstream movement of radicactive river bottom sedi-
ments. The bottom-dwelling organisms in the Clinch River received an
average dose which is 20 times that from naturally occurring radiation and
in White Oak Creek the dose is about 1000 times backgrcund. Chironomus
tentans Fabr. (midge) is a dipteran species with larval stages living in
bottom muds. The use of sensitive cytogenetic techniques and analysis of
the salivary gland chromosomes of this species showed a high frequency of
chromosomal aberrations, including a number of individuals with three chromo-
somes instead of the usual four. About 40% of the C060 taken up by crayfish
was by adscrption on the exoskeleton and the uptake was directly proportional
to the concentration in the environment. The rate of Co60 uptake was more
rapid for hard-shelled individuals and large individuals. The excretion
of Co60 was more rapid for small specimens and for those which were tagged
oy injection rather than in a radioactive solution. In the latter instance
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there was little or no Co‘o associated with the exoskeleton from which loss

of Co60 was slow. Radioassay of crayfish showed that the highest concentra-

tion of Coso g'l was in the exoskeleton. The hepatopancreas contained 86%, '
gut 49%, muscl2e, gonad, and blood each 0.14% as much Co60 as did the exo-

skeleton. A study of the strontium and calcium in the shells of Tennessee

River clams showed that the calcium content was constant and constituted 40%

of the shell. The strontium content was proportional to the growth rate of

the clam's shell and varied from 150 to 500 ppm. The laboratory releases of

Sr’o were considered as a tracer and the Srgo-stable strontium atom ratios

in clam shells downstream from White Oak Creek could be explained solely on

the basis of the dilution of Srgo-contaminated Clinch River water by noncon-
taminated Tennessee River water. This showed that Sr9° released to a surface

water stream moves downstream in solution and there is little or no ionic

exchange between the str. tium in solution and that in the bottom sediments.
Tagging fish with numbered tags showed that the white crappie tends to

remain in the vicinity of initial capture. This species was selected for

a study of fission-product element metabolism. ODuring five months of tagging

in 1960 and 1961, 5245 fish were tagged, and there were 150 returns by

fishermen and our own netting operations. The fishermen returns showed _
a movement by white bass from the Clinch River downstream into the e
Tennessee River portion of Watts Bar Reservoir. (auth)

Nelson, D. M., G. P. Romberg, and W. Prepejchal. 1971. Radionuclide Concen-
trations Near the Big Rock Point Nuclear Power Station. IN: Proc. of
Fourteenth Conference on Great Lakes Research. Ann Arbor, MI, pp. 268-76.

During the summer and fall of 1970, the concentrations of gamma-ray
emitting nuclides were determined in samples of water, sediments, and
crganisms collected near the Big Rock Point reactor (Charlevoix, Michigan).
Reactor-produced 65Zn. ]37Cs. ]34Cs. and 6OCo were measurable at distances
of up to a few kilometers along the shore in crayfish, water snails, Pota-
mogeton sp., Ranunculus sp., Chara sp., Cladophora sp. and periphyton.
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In general, concentrations at 1 km are less than one-tenth those found in

the same organism at the discharge point, with somewhat higher concentrations
Reing found toward the east (into little Traverse Bay). Water and bottom
samples were found to be quite variable, with concentrations in bottom sands
being somewhat lower than the concentrations in organisms living at the same
place. Several samples of small fish were also taken from the discharge
channel. One meal per day of the most radioactive of these (bluegill) would
contribute about 1% of the permissible daily ingestion of these four
nuclides. (auth)

Nelson, J. L. 1959, Soil Column Studies with Radiostrontium. [. Effects
of Temperature and of Species of Accompanying Ion. HW-62035.

Soil column airameter was found to have no effect on Srz’ breakthrough

curves where concentration of Srz+ in effluent divided by concentration of
Srz’ in influent is plotted versus number of column volumes. The column
volume is defined as the total space occupied by packad soil in the column.
Soil column length, on the other hand, had a pronounced effect on the shape
of the breakthrough curves. Breakthrough curves of long columns had a
steeper slope than those of short columns and the curves cross near the
C/Co = 0.5 point. This indicates that crib capacity predictions based on
short laboratory columns are conservative from this standpoint. Attempts
are beinc made to fit equations to the data that will accurately describe
the changes in breakthrough curve slope with different column lengths.
(auth)

Nelson, J. L. 1830. Soil column Studies with Radicstrontium. [I. Effects
of Soil Column Length and Diameter. HW-63930.

Temperature can have a significant effect on the soil sorption of radio-
ruclides. Species of accompanying ion determines the direction and amount
2+ is Na*. increased temperature
¢t or Ala’, the

opposite is true. Where ca‘’ is the accempanying ion no measurable effect

of the effect. [f the ion accompanying Sr

2+

improves Sr™ sorption while if the accompanying ion is Mg



is seen. Where Cs' is the trace ion, elevated temperatures would alweys

decrease 501l sorption. At equal temperatures, c.z’ and Ala' are strong

competitors for exchange sites while Na® is a weak one. About 20 times the \J
crib capacity could be expected for neutralization of waste with caustic

rather than with limestone. (auth) '

Nelson, J. L. 1961. Recent Studies at Hanford on Soil and Mineral Reactions
in Waste Disposal. TID-7621, p. 70-82.

A brief review of early Hanford work on equilibrium aspects of soil
waste disposal is presented followed by a closer examination of recent
laboratory soil studies. In the last two years, soil column and equilibrium
studies were conducted to study all known variables involved in the reactions
of fission products, especially Sr, with soils. A study of the effects of
unsaturation on ion exchange, spreading, and tests with model cribs are also
parts of the overall program. Discussions of Sr removai by reactions with
calcite and Cs removal by reaction with Zeolites are also included along
with graphically presented data. (NSA)

Nelsoen, J. L. 1963. Hanford Mineral Exchange Program. TID-7644,
p. 83-114.

Waste processing by use of clinoptilolite and synthetic exchange mate-
rials is reviewed. Data and discussion are included on Cs removal from
formaldehyde-treated waste (FTW) and flowsheets for Cs packaging for dis-
pesal. Data are also included on the effects of flow rate, temperature,
and concentration on Cs breakthrough in clinoptilolite exchange. Informa-
tion is also included on breakthrough of various ions on clinoptilelite,
concentra ‘on of fission proguct tracers in FTW feed and waste, elution of
Cs‘37 from clinoptilolite, and elution of Sr and Cs after heating of loaded
exchangers. (NSA)
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Nelson, J. L., L. L. Ames, Jr, et al. 1962. Chemical Effluents Technology.
-73337, p. 158-237.

Equations for the prediction of ion exchange column breakthrough ci.ves
were modified to insure more consistent results for soii columns of different
lengths. An exchange column of pebble phosphate was found to absorb Pu from
slightly acidic wastes. The uptake of certain radioisotopes present in spent
cooling water from reactor+ by selected minerals was determined at 8C°C.

Cata are tabulated on the absorption of 932. As75. NpZ39 Znss. and Cr51

25 minerals. Additional studies on P’z adsorption by 21 minerzls and by
=ixed mineral beds were carried out. The efficiency of Al turnirgs for the
cdecontamination of reactor effluent wa. investigated on pilot-scale beds.

A scheme is described for overcoming the computational problem in field
perseability measureanents on soil. An approximate method is presented cf
computation for inplace permeability measurement and pasic equations are
presented to describe steady, partially saturated flow in porous media.
Results are reported from recent studies on geologic features and ground
water flow at the Hanford Area. The disposal of decontaminaticn wastes

from the New Production Reactor (o ground 2t 2 inland site is discussed.

A logging system for well water temperature measurements and a flow mcter
for measuring vertical currents in wells are dascrised. The effects of
temperature and air velocity on uranium oxide particulate production and
entrainment and the fraction: release of fission-product elements from
irradiated uranium during reac or disaster condi1tiu"s were investigated.

Tne percent release of purified °r39¢90' Ce‘4"]44. ard Cs]37 from their
~espective chenmical shipping 7orms ic presented for postuiated accidental

firing conditions. An analysis was made of thermai deposition of particles
in circular du-ts based on a simpl 'fied model and an equation derived thut
sroresses tre resulting cnange in particulate concentration. i)

“elson, J. L., D. W. Bensen, and K. C. Knoll. 1961. Hanford Studies in
Zenchemistry. H¥-3A-2273.

In 1957, = ~esearch program w:; initiated at Hanford to quantitativel
“afine the varianles that effect the retenticn of radionuclides by sails.
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Chromatographic equations from the literature were zpplied to soil column
breakthrough dat@. thus permitting a precdiction of breakthrough of radio-
nuclides from ground disposal facilities. A study was made of the effects
of temperature, species of accompanying fon, concentration of accompanying
fon, concentration of trace ion, pH, column diameter, column length, and
flow rate on strontium breakthrough curves. Although initial attempts to
fit the column lengih data to chromziographic equations were not successful,
some adjustment methods were found which bring the equations into better
agreement with laboratory results. The adjustments also tended to provide
an improved understanding of the mechanisms involved. In addition to these
findings, the results of research on the reactions of rare earths with soils,
a study of the effect of hydrodynamic unsaturation on ion exchange, further
results from a model crib, and a brief description of the mineral reactions
studied at Hanford are presented. (NSA)

Nelson, J. L., W. A, Haney, K. C. Knoll, and D. W. Bensen, 1962. Labora-
'y, Pilot and Field Scale Studies of Fission Product Migration Rates in
5011, HW-SA-2744,

Results of laboratory, piiot, and actual waste disposal studies relat-
ing to the migration rates of fission products in soil; are presented. Work
plarned to obtair a more accurate definition of the rau.cisotope capacity ot
specific disposal sights is also described. The variables that influence
the rate of movement of trace concentrations of radio-cations in soil were
determined. Methods were investigated for extrapclating laboratory results
to field disposals, and model waste disposal facilities were constructed.
(NSA)

Nelson, J. L. and W. L. Haushild. 1970. Accumulation of Radionuclides in
Bed Sediments of the Colurdia River Between nanford Reactors and McNary
Dam. Water Resources. 6:130-7,

Amounts of radionuclides from the iianford reactors in river bed sedi-
ments were estimated from data on radionucliide concentration for the bed
sediments between the reactors and McNary Dam; and from data on radionuclide
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discharge for river stations at Pasco, Wash., and Umatilla, Oreg., 3.2 km
below the dam. Accumulations in the Pasco to Umatilla reach estimated by

the two methods agree within 8%. In October 1965 approximately 16,000 curies
of gamma-emitting radionuclides were resident in the bed sediments between
reactors and dam. Concentrations of chromium-51, zinc-65, cobalt-60,
manganese-54, and scandium-46 generally are higher near the dam, due to an
increase downstream from the rractors in the proportion of fine-grained
sediment and proportions of transported zinc, cobalt, manganese, and scandium !
radionuclides associated with sediment particles. (NSA) 1

————

Ne'-an, J. L. and L. L. Humphreys. 1964. Sediment Studies: Particle Size
Separacion of Bottom Sediments from the McNary Reservoir of the Columbia
River. HwW-81746, p. 3.81-3.

A wet sieving particle sizing technique was used to size bottom sedi-
ments from the McNary Dam reservoir. The radionuclide contents of the size
fractions are reported. (auth)

Nelson, J. L., R. W. Perkins, J. M. Nielsen, and W. L. Haushild. 1986.
Reactions of Radionuclides from the Hanford Reactors with Columbia River
Sediments. [AEA-SM-72/8, pp. 135-61.

On disposal to the Columbia River, effluent water from the nuclear
react~rs at Hanford contains many different radionuclides. These radio-
nuclides provide numerous tracers for studying river phenomena. Among the
radionuclides are activation procducts produced by n,y reactions on water
salts and smaller amounts of fission products resulting from fission of the
trace quantities of uranium in the water. Although most of these radio-
nuclides nave such short half-lives or low abundances that they are not
useful in studing river processes, 5]Cr. 65Zn, 46Sc. 5&?n. 5860. 59Fe.
60Co. 95Zr-gsrlb. IOGRu. ]245b and NCBa are present in sufficient amounts
to serve as useful tracers. As these radionuclides are diluted ard move
downstream with the Columbia River water, various processes operate to
remove some of each of them from solution. Some become associated with
inorganic and organic suspended sediments, which either settle to the river
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bottom or are carried to the Pacific Ocean. The depletion, sedimentation,
scouring and inventory of eleven radionuclides have heen studied for a
350-km reach of the Columbia River over a three-year period to show deple-
tions of radionuclides of as much as 90% and total radionuclide inventories
in the deposited sediments of atout 30,000 Ci. Much of this inventory is

in the McNary Dam reservoir, the first major depositional area below Hanford.

A study of sediment scouring from this reservoir by the spring freshet using
the 65ZnISICr ratio in suspended sediments as a measure of sediment age
indicates that about 30% of the annual deposit may be moved downstream.
Studies of the mechanisms of retention and release of radionuclides from

the sediments indicate that the attached radionuclides are held tightly.
They are not readily replaced by contact with salt solutions; sizeable frac-
tions can, however, be removed with oxidizing agents, reducing agents and
acidic solutions. Although no change in oxidation state occurs on sorption
of most of the radionuciides by the sediments, 51Cr is reduced from the
hexavalent to the trivalent state. These findings have provided an under-
standing of many important processes in the Columbia River and can be
extrapolated to provide predictions of radionuclide behaviour in other river
systems. (auth)

Nelson, R. W. 1964. Analysis of Waste Released by Seepage to the Columbia
River from the 1301-N Crib. HW-81306.

The 1301-N crib is designed to receive diverted primary coolant from
the N-Reactor when a fuel element fails. Information on the rate of release
of fission products and concentrations in che Celumbia River was needed to
evaluate the long-term publi~ safety. Methods are described for predicting
the arrival-time distribution of wastes to the river. These methods are
specifically applied to provide estimates of the long-term maximum activities
of ]311 in the river as a result of the disposals to the 1301-MN crib. Other
radionuclide activities may be obtained tnhrough use of the basic flow system
results. The mechods, presented in detail, provide conservative prediction
of river contamination levels after long-term operation. (NSA)
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Nelson, R. W. 1965. A Sequence for Predicty' g Waste Transport by Ground
Water. BNWL-SA-406.

An analysis sequence is presented to enable rational predictions of
containment concentrations entering streams, rivers, or other potable waters
traversing the region of study by ground water transport. The purposes are
to give an over-all description of the sequence, briefly descrite the methods
developed, and indicate the computer programs available to assist in accomp-
lishing the analysis. Throughout the analysis, major emphasis was on
realistically evaluating actual situations. The natural sediments are
assumed hetcrogeneous with respect to the permeability, potential measure-
ments can be irregularly located, and boundary conditions may be both mixed
and nonuniform. (NSA)

Nelson, R. W. 1965. A Sequence for Predicting Waste Transport by Ground
Water. BNWL-63.

Tabular field data and fitting functions submitted to a digital computer
give the ground water potential equations for heterugeneous soils. Added to
special boundary conditions, this potential equation is the key for computing
the permeability distribution. The second computer program has four sequen-
tial operations. The first two provide permeability distribution and the
last two give water travel time and flux aistribution which enables water
wacte transport calculations. The nonlinear boundary value problem inter-
relates all pertinent variables, and when solved, gives the new ground water
potential for flow system changes. The nonlinear equations are then solved
digitally by a piece-wise method for computations of predicted distribution
of ground water potentials. The presert computer program has a limit on
prodblen size (8000 equations), but an enlarged program is being developed.
Travel paths and times of flow anad subsecuently, the water arrival distri-
bution are determined from the water potential function. An arrival curve
is then used to plot the concentration of wastes entering streams. (auth)

.



Nelson, R. W. and J. R. Elfason. 1966. Prediction of Water Movement Through
Soils - A First Step in Waste Transport Analysis. BNWL-SA-678.

Recent theoretical advances made in studies on the flow of fluids in \—)
porous media are interrelated to problems involving the transport of pollu-
tants through soils. Three broad phases of analysis are involved in pre-
dicting contaminant transport through porous media. They are: the macro-
scopic fluid flow analysis; the microscopic flow analysis for diffusion and
hydrodynamic dispersion, and the reactions or interactions of contaminants
with the porous material, organic material or biological components of the
sofl. Macroscopic flow ana.,.is was determined and used to predict river
contaminant concentration. (ANSA)

Nelson, R. W. and A. E. Reisenaser. 1962. Hanford Studies on Flow in
Porous Media. TID-7628, p. 130-44.
Methods are described for use in studies on the behavior of ground
water in both homogeneous and heterogeneous soils. Basic equations are
presented for use in hydrodynamic Jescripticns. A computer program is
described for use in solving problems of unsaturated flow, saturated flow
problems with either heterogeneous cr homogeneous soils, and problems -
involving combined partially-saturated and saturated flow. Typical appli-
cations are included. (NSA)

Nad

Nevissi, A. and W. R. Shell. 1975. Distribution of Plutonium and Americium
in Bikini Atoll Lagoon. Health Physics. 28:539-547.

Important factors that govern the redistribution and transport of
radionuclides in Bikini Atoll Lagoon are particulate size and physical-
chemical state. In water samples from Bikini the particulate fraction was
collected on 0.3 um millipore filters and the soluble fraction sorbed onto
aluminum oxide beds. Sediments were collected by grab sampling or by coring.
The radionuclides measured include Pu 239, 240, and Am 241. The largest
source of radionuclides available for transport as indicated by Am 241 and
Pu 239, 240 in sediments and water samples reside in the deep watar in the
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northwestern quadrant of the lagoon within approximately 6 km south of the
second thermonuclear detonation--Shot Bravo. Small particles and/or ions
of radionuclides are released at the sediment-water interface and are trans-
ported by the currents. Thece particles and ions agnlomerate during trans-
port away from the sediment surface. Coagulation with detritus and incor-
poration with plankton would cause the effective particulate size to
increase. After about 16 years, since the last nuclear test on the Atoll,
the radioruclides are neither buried totally in the lagoon sediments nor
have they been discharged completely to the ocean. There is a constant
circulation and redistribution of the materials in the lagoon enforced by
prevailing lagoon currents. The flux of americium and plutonium away from
Bikini Atoll and into the North Equatorial Current are calculated to be
about 3 Ci Am 241 and 6 Ci Pu 239, 240 per year. (auth)

Nevissi, A., W. R. Shell, and V. A. Nelson. 1975. Plutonium and Americium
in Soils of Bikini Atoll. [IAEF-SM-199/63.

A study has been made to determine the concentrations of plutonium and
americium in surface soils and in soil profiles on Bikini Atoll. The soils
consist of calcareous materials and a thin layer of organic matter which
has produced a shallow organic rich horizon suitable for certain plant
growth. Ouring the testing pericd from 1945 through 1958, Bikini Atoll
was the site of 23 nuclear detonations which contaminated the islands of
the atoll with radicactive failout including the transuranium elements.
Plutonium and americium measurements of surface soil samples collected on
6 of the 26 islands of the atoll show that 239'2d09u values vary from 0.5
to 360 pCi/g and z“Am values from 1.2 to 45 pCi/g. The vertical distribu-
tion of plutonium in soil varies from area to area. Although about 98% of
the plutonium is retained in the top 25 cm in one core profile, the remain-
ing 2% is detectable as deep as 100 cm. The suspension and resuspensicn of
plutonium and plutonium bearing particles by rainfall (150 to 175 cm/yr)
seems to be the principal mode of plutonium transport in the soil. A
greater retention of plutonium is found asscciated with the algal crust
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of the atoll sofls. The present levels of 239‘2‘°Pu and its distribution
at Bikini are not likely to change significantly whereas z‘]An levels will
increase by Z"Pu decay and will attain maximum radioactivity in about

50 years. (auth)

Newell, J. F., C. W. Christenson, E. R. Mathews, C. C. Ruchhoft,
H. L. Kreiger, and D. W. Moeller. 1951. Laboratory Studies on Removal of
Plutonium from Laundry Wastes. Industrial and Engineering Chemistry.
43:1516-1519.

Comparative studies of the chemical precipitation process and of the
trickling filter process for removing plutonium from laundry wastes show
the following: 1) Either process will effectively remove plutcnium from the
wastes. 2) The volume of sludge produced by the chemical process will be
in the order of 25 to 30 times the volume produced by the trickling filter
process. This factor is extremely important since the sludge is hazardous
and complicated. On this basis the trickling filter process appears the
more attractive. 3) A trickling filter plant design should provide the
following features: a) a holding tank to allow continuous application of
the laundry waste to the filter system at a constant rate; b) a twé-stage
trickling filter system with provisions for varied recirculation ratios.
Present data indicate that series operation with a recirculation of 6 to 1
or more over each filter will effect the desired plutonium removal. However,
it may be necessary to recirculate at a rate as high as 15 to 1 while placing
the filter system into operation. c¢) extremely low rates of application of
the raw laundry waste with respect to volume and BOD. The data show that
desired plutonium removal may be effected at an application rate of 0.3 mil-
lion gallons per acre per day with a BOD loading of «bout 150 pounds per
acre-foot per day, based upon the primary filter. d) facilities for adding
supplemental nitrogen and phosphorus to the laundry waste before it is applied
to the primary filter. The nitrogen may be added in solution as ammenium
sulfate and the phosphorus may be added in solution as trisodium phosphate.
The amount of nitrogen in the waste should be sufficient and the mode of
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operation such as to ensure that the final effluent will contain a relatively
high concentration of nitrates. e) the secondary effiuent should be filtered
to ensure removal of any suspended matter carried over. Exploratory studies

indicate that an ordinary rapid sand filter will be effective. The

filter backwash should be returned to tne laundry waste holding tank. (auth)

Newton, T. D. 1959. On the Dispersion ~f Fission Products by Ground Water.
CRT-866.

On the assumptions that the motion of ions in ground water through soils
may be described by reversible processes of exchange and that active ions
are present in the ground water only in trace quantities, the distribution
of activity through the soil of a uniform disposal area is calculated by a
statistical method. The mean delay time in a uniform column is determined
by the equilibrium distributicn ratio, D, and the shape of the front of
activity is fixed by D and a parameter N which represents the average number
of transfers from the liquid to the solid state. An appendix shows the
relation between the statis .cal methods used here and the exchange rate
equation. (auth)

Newton, 7. W. 1975. The Kinetics of the Oxidation-Reduction Reactions
of Uranium, Neptunium, Plutonium, and Americium in Aqueous Solutions.
TID-26506.

This is a review with about 250 referenc~= Data for 240 reactions
are cataloged and quantitative activation parauccters are tabulated for 79
of these. Some empirical correlations are given. Twelve typical reactions
are discussed in detail, along with the effects of self-irradiation and
jonic strengtﬁ. (auth)
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Newton, T. W. and F. B. Baker. 1967. Aquecus Oxidation-Reduction Reactions
of Uranium, Neptunium, Plutonium, and Americium. Advances in Chemistry
Series. 71:268-295.

The experimental observations on the actinide oxidation-reduction reac-
tions are described, and the empirical results are tabulated. The rate laws
have been interpreted i terms of net activation processes, and these have
been tabulated together with the associated activation parameters -- AF*,
AH*, and aS*. An electrical analog is described which has been useful in
interpreting complicated rate laws. Empirical correlations have been found
between the formal entropies of the activated complexes and their charges,
and r sets of similar reactions, between the hycrogen ion dependence and
oF°®, between aF* and aF°, and between aH* and AH®°. The kinetic and physical
evidence for binuclear species is discussed. (auth)

Nickel, E. H. 1961. The Mineralogy of the Bernic Lake Pegmatite, South-
eastern Manitoba. Mines Branch Technical Bulletin TB 20.

The Bernic Lake pegmatite is a complex zoned pegmatite which contains
a large number of minerals, some of which are quite unusual. Tris mineralo-
gical study has been directed primarily at those minerals thac are most
likely to be of potential economic interest.

The pegmatite contains a relatively large amount of pollucite, a cesium
aluminosilicate. Lithium occurs in a number of minerals, chiefly spodumene,
lithian micas and amblygonite. Appreciable amounts of rubidium have been
found in the lithian micas and in microcline feldspar. Tant.lum and tin
occur largely as stanniferous tantalite which contains an unusually large
amount of chemically combined tin. Beryl occurs in various parts of the
deposit. Other minerals found in the pegmatite include quartz, albite,
lithicphilite, tapiolite, microlite, cassiterite, apatite, rhodochrosite,
magnetite, ilmenite, scheelite, zircon, stannite, tourmaline, clay minerais,
and calcite. (auth)

N-24

SSPRp——— |



Nielsen, D. R. and J. W. Biggar. 1962. Radioisotopes and Labelled Salts in
Soil-Water Movement. ST1/PUB-133, pp. 61-76.

The behavior of tracers in several soil-water systems are briefly sum-
marized. It should not be assumed that the tracer always goes where the
water goes or a crude estimete of water movement will be found. If tracer
behaviour under particular conditions within the soil is accounted for, a !
better understanding of soil-water movement and its implications to soil
scieace is achieved. (NSA)

Nielsen, D. R. and J. W. Biggar. 1961. Miscible Displacement in Soils:
1. Experimental Information. Soil Sci. Soc. Am. Proc. 25:1-3.

when a fluid containing a tracer in solution is displaced from a porous
medium by the same fluid without a tracer, this miscible displacement results
in a tracer concentration distribution which depends upon microscopic flow
velocities, tracer diffusion rates and other chemical and physical processes.
Miscible displacement nas been studied in several porous materials under
saturated and unsaturated conditions at different average flow velocities.
The tracer appeared aL the end of the soil column well in advance of that
expected had no mixing occurred at the boundary of the tracer and tracer-free
water. Physical differences between porous materials were manifested by
changes in shape and position of ureakthrough curves owing to ionic diffu-
sion. One of the more important physical features was the magnitude of the
volume of water not readily displaced 1t saturation and its increase when
the soil was desaturated. Because the tctal flux of water moving througn
field soils is generally small, the role played by hydrodynamic dispersion
and diffusion in transporting dissolved solutes must be included in the
theory of most soil-water processes {auth)
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Nielsen, D. R. and J. W. Biggar. 1962. Miscible Displacement:III.
Theoretical Considerations. Soil Sci. Soc. Am. Proc. 26:216.

Several theoretical models are examined as to their usefulness in
gescribing miscible displacement in porous materials. These descriptions
are discussed for glass beads, sieved aggregates and s0ils at several water
contents and for several flow velocities. It is shown that mathematical
descriptions which do not include individual mechanisms are unsatisfactory.
The mechanisms that must be considered ars discussed with specific reference
to experimental data. (auth)

Nikiforova, E. M. 1969. Redistributions of Thorium and Radium in Trans-
baikalia Topologies and Their Significance on Prospecting for Ore Deposits
by an Airborne y-spectrometric Method. Mikrelem. Lanshaftakh Sov. Soyuza.
M. A. Glazovskaya (ed.). Izd. Mosk. Univ. Moscow, USSR. p. 139-57
(in Russian).

The processes of weathering and soil formation promote the removal of
Th and Ra and their accumulation in the topologies. A geochemical relation
exists between the content of radioelements in the original rocks and in
the local topologies. The accumulation of Ra and Th in humus, illuvial,
and peaty horizons of soils indicate the presence of their soluble com- =
pounds in the corresponding topology and the participation of both Th and
Ra in the biological circulation. Trees contain higher amounts of radio-
elements when compared with grasses. (CA)

Nikolaev, D. S., V. M. Drozhzhin, K. F. Lazarev, and 0. P. Xorn. 1969.

The Geochemical Balance of Radioactive Elements in the Basin of the Black
and Azov Seas. - II. Reserves of Thorium Isotopes. Radickhimiya. 11:688-98
(in Russian).

The concentrations cf thorium and ionium (thorium-230) were determined
in the water and suspensions of the main rivers in the basin of the Black
and Azov Seas. On the basis of the data obtained, the main elements of
balance and the reserves of thorium and ionium in the Black and Azov Seas
were cdetermined. The amounts precipitated in deep and shallow water zones
in the Black Sea annually are 143 and 691 tons of thorium and 19100 and
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10400 g of ionium. It was calculated that the residence time of thorium
in the aqueous phase is 56.5 years for the Black Sea and 160 days in the
Azov Sea; for ionium the values are 365 years and 172 days, respectively.
(auth)

Nikolaev, D. W., E. I. Efimova, A. I. I1'in, and 1. I. Shurko. 1973.
Determination of Absolute Age and Sedimentation Rate of Bottom Deposits by
an lonium-Thorium Method. Geokhimiya. No. 2:279-83 (in Russian).
Radiochemical study of bottom deposits (two samples taken from Guinea
Bay in the Atlantic Ocean) is described. Distribution of Ra and 23°Th as
a function of deposit depth does not agree with the element decay. The
concentration of 232Th increase irregularly with depth. Abstract age and
sedimentation rate of bottom deposits are calculated from the experimentally
determined 230Th/23zTh ratio, which dacreases with the sediment depth.
Experimental error in the geochronological study of bottom deposits by
the 23oTh/232Th method are discussed. (CA)

Nikolaev, D. S., K. F. Lazarev, 0. P. Korn, M. I. Yakunin, V. M. Drozhzhin,
and A. G. Samartseva. 1965. Isotopic Composition of Uranium in the Waters
and Sediments of the 8lack and Azov Seas. O0Dokl. Akad. Nauk SSSR. 165:
187-9 (in Russian).

Alpha-spectremetric examinations of uranium separats from the waters
and the bottom sediments of the Black and Azov Seas indicated an enrichment
of 234U in the samples. The 234U/23°U values found were 1.10 to 1.28 tor
the waters and 0.39 to 1.20 for the sediments, in general somewhat higher
than the value of 1.15 quoted for the ocean. This may reflect a different
age and geochemical history of the waters. The preferential leaching of
234

the daughter U from the rock-forming minerals in comparison with the

2%
Lty

mother element, L, "ay occur. The degree of enrichment depends on
various factors, including the chemical ccmpasition of the liquid and solid
phases, disintegraticn of the latter, and time of contact. For the studies
the uranium was separated from the waters by precipitation with 1ron
hydroxide from samples of up to 580 liters and from the sediments by acid
or bicarbonate leacnirg. (NSA)
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Nikolaevskii, V. B., ¥. P. Shilov and N. N. Krot. 1974, Estimation of

?gf?;;ign Potential of Americium (VI) in an Alkaline Medium. Radiokhimiya.
Am(VI) is a strong oxidant and is reduced by water to form Am(V). The

half-reduction period of Am(VI) in IM NaOH was 1hr, Np(VII) is much more

stable than Am(VI) changing very little in many days in 1M NaOH. Np was

present as Npos3'. Am probably present as Am04'2 or AmOz(OH)4-(N20)2-2-

In 1M NaOH, the potential value of the Am(VI) to Am(V) couple is ~0.65V.

Nishita, H. and E. H. Essiniton. 1967. Effect of Chelating Agents on the
Movement of Fission Product: in Soils. Soil Science. 103:169-176.

Chelating agents (EDTA, DTPA, and EDDHA) and deionized water were eval-
uated as to their ability to move several radioactive fission products
(Sr89, Y91, Rul06, Csl137, and Celdd) in different kinds of soils. Different
soils exhibited considerable difference in the effectiveness of the various
leaching agents. Irrespective of the kind of soil, the order of magnitude
of movement by water leaching generally was Cs137, Y91, Celd4 < Sr89 <<
Rul06. Except in one soil (Hanford sandy loam), practically no movement of
Cs137, Y91, or Celd4 occurred by H70 leaching. Among the chelating agents,
the effectiveness of ZDDHA was generaily the least, while the relative
effectiveness of DTPA and EDTA varied with the soil and radionuclide. The
possible causes for the variations in the effectiveness of different leach-
ing agents in different soils were discussed. (auth)

Nishita, H. and M. Hamilton. 1672. Soil Thermoluminescence in Relation

to Radiation Exposure Under Field Conditicns. Seoil Sciance. 114:430-439.
Experiments were conducted to determine the relationship of soil thzr—-

lumines~ence to ionizing radiation exposure under the coaditions of natural

]37Cs radiation fieid at the Nevada Test Site. In

experiment I soil columns were buried in the ground and irradiated at a

environment using tne

fixed distance from tne ‘37Cs source. I[n experiment II, they were exposed
on to ground surface at 12 different distances from the source. Soil tharmo-
luminescence was determined in three ways, :.e., glow curve area belcw
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200°C, glow curve height at 200°C, and total area. Both experiments showed
that soil thermoluminescence is highly correlated with radiation exposure
level. The f.rst two methods of measuring thermoluminescence indicated above
gave correlation coefficients r > 0.915. The total area method gave high
correlation coefficient r > 0.951 for the noncalcareous soi., but Tow coef-
ficient r < 0.769 with the highly calcareous soil studied, indicating that
this method cannot be applied to the latter soil type. Under the experi-
mental conditions that prevailed, the minimum radiation exposure level
required to produce measurable soil thcrmoluminescence appeared to be in the
20 to 85 R range. (auth)

Nishiga, H., M. Hamilton, and A. J. Steen. 1976. Extractabilitr o/ ?saPu
and Cm from a Contaminaced Soil as a Function of pH and Certain Scil
Components. Presented at Meeting of Soil Science Society of America.
November 28-December 2. Hcuston, Texas.

Extra-tability of 2'sal’u and 242Cm from a contaminated soil as a function
of pH and certain soil ccmponents has been examined. This was done with an
equilibrium batch technique using HN03-Na0H extracting system. The influence
of various soil componenis n 238Pu and 2426m extractabiliLy was determined
indirectly by selectively removing them from the soil. Soil organic matter
had a jreat influence on the extractability of 2389u and ZdZCm. Thougn tu
a lesser extent, the free iron oxides and free silica, alumina, and amorphous
alumine-silicates appeared also to exert some influence. The influen~> of
these ccmponents depended on the pH of the soil suspensicn. Selow pH 4.5,
238Pu appeared to be more strongly sorbed on the mineral fraction of the
soil than 242Cm' but above pH 4.5, both werc strongly sorbed con the mineral
fraction. With the contaminated virgin <7il, the 238Pu and szCm extract-
ability ranged from 4.82 to 53.05 and 0.15 to 64.358 percent of dose,
respectively, depending on the pH of the extracting solution. The !'quid
to solid K; values ranged from 3.2 x 10'4 to 7.2 x 10'3 and 1.0 x ;"5 to
1.€ 10'2 for 238Pu and 242Cm. respectively. The lowest extract.oility
occur-ed around pH 7.1 for 218Pu and in the range of pH 4.7 w 5.6 for
¢42cn,  (auth)
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Nishita, H. and R. M. Haug. 1971. Some Physical and Chemical Ch.racteristics
of Heated Soils. UCLA-12-819.

The physical and chemical characteristics of five different heated soils
were examined. The properties examined include particle size distribution,
pH, cation exchange capacity, electrical conductivity, water and ammonium
acetate exiractable i{a, K, Mg, Ca, and Sr, and total N, lime and organic C
contents. (auth)

Nishita, H. and R. M. Haug. 1976. Effect ofqbnduced Aggregation of Soil
Materials on the Chemical Extractability of Sr™” and Pm-147 Contaminants.
Suil Science  121:135-145.

~

Laboratory experiments were conductad to deterw.ne the effect of
induced aggregation of soil materials on the chemical extractability of
Sr90 and Pml147 contaminants in the soil. Four different binding agents
(Portland cement, ferrous sulfate, sodium silizate, and polyester coating
resin) were used tc induce soil aggregation. In general, each binding agent
increased the water-extractable fraction of Sr90, while it decreased the
NH40Ac-extractable fraction. The increase of the water-extractaple frac-
tion was due to exchange displacement during the interaction ~~ the soil
particulates and the binding agent. The decrease of the NHQOAc-extractable
fractior was considered to be due to the blocking action resuiting from the
interaction of soil particulates and the binding agent. Tne extractability
of Pm147 differe? from Sr90 in that the NHaoAc-extractable fraction was
increased by FeSO4 and the water-extractable fraction was decreased by the
resin treatment. Several reasons for these effects are given. (auth)

Nishita, H'Y39‘ M. Haug and M. Hamilton. 1968. Influence of Minerals on
5r90 and Cs'”’ Uptake by Bean Plans. Soil Science. 105:237-243.

The influence of the addition of several minerals (clinoptilolite,
"Verxite", bentonite, illite, kaolinite, vermiculite and bauxite) on the
Sr90 and Cs]37 uptake by bean planis grown in two contaminated soils was

examined. The Cs]3’ uptake by the plants was relatively small compared to
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Sr90 uptake with all mineral treatments. Among the minerals studied,
clinoptilolite had the greatest effect on both the Sr90 and C$]37 uptake.
The Sr90 uotake was significantly reduced, while the 65137 uptake, although
small, was increased. The effect of the other minerals ranged from no
effect to small effects. Mineral treatment of soil either decreased the
plant yield or had no effect. In no case the plant yield increased.

(auth)
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Nishita, H., R. M. Haug, and A. J. Steen. 1966. Solubility and Plant Availabil-

ity of Radionuclides in Reactor-Activated Soils. Health Physics 12:618-20.
The solubility radionuclides formed in reactor activated soils were

determined by equilibrium batch and leaching methods and the plant availability

of these radionuclides was determined by a modified Neubauer technique. The

gamma activity of the equilibrium extracts of activated soils varied vvom

0.17 to 20.22, 0.36 to 25.09 and 0.20 to 28.76% of total activity in

deionized HZO' 0.1 N HC1 and 1 N NH4Ac, respectively, about cz nr after

irradiation. The activity leachable by the above extr .tants about 2.5 hr

after activation varied among the soils, respectively, as follcws: gamma,

0.35 to 16.16, 4.95 to 38.74 and 3.60 to 22.61%; and beta, 0.55 to

17.09, 8.01 to 58.75 and 2.42 to 33.94%. In every instance, the

percentage of leachable beta activity was greater than t"e leachable gamma

activity of the corresponding soil. Thus, the relative extraction of beta

activity was greater than that of the gamma activity. This effect was

reflected in the 18-day-old barley seedlinas, wnich shewed much greater

beta activity than gamma activity. The dominant gamma-emitting radionuclide

in the plants was 86Rb, although 36$c was the dominant rz:dionuclide in the

soil at the time of harvest. (auth)

Nishita, H. and H. A. Yawthorne. 1067. Effect of Moisture Tension of the
Concentration of Tracer 85Sr in Expressed Soil Solution. Soil Science.
103:339-45.

The concentration of tracer 855r in soil solutisns extractad with pres-
sure membrane extractors was examined in relaticn to variable moisture content
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in different kinds of soils. The 85Sr radioactivity in the soil solution was
expressed as solubility factor, which was defined a5 the ratio of the amount
of 855r per ml of soil solution to the amount of 855r per g of soil before
extraction. For any given soil, the 855r solubiiity factors ircreased as
the soil-moisture teasion increased. With soils of low moisture level, the
solution extracting system did not attain the apparent equilibrium state by
tnhe end of the extraction period. For the majority of the soils studied,
the critical moisture level for the attainment of apparent equilibrium state
was between 0.1 bar and 1 bar. The 855r solubility factors varied over a
wide rarge among tne different kinds of <oils Far the 0.1-bar moisture
range, the solubility factors for extracts at the apparent equilibrium state
varied from about 0.009 to about 0.74. Various factors that appeared to
affect the magnituces of solubility factors are discussed. (auth)

Nishita, H., B. W. Kowalewsky, A. J. Steen, and K. H. Larson. 1956. Fixa-
tion and Extractability of Fission Products Contaminating Various Soils and
Clays. 1: 905r, 31y, 106Ry, 137Cs, 144ce. Soil Science. 81:317-327.

Water-soluble, exchangeable, and nonexchangeable forms of long-lived
and medium-lived fission products (Sr90, Y9I, Rul0s, Cs137, and Celd44) con-
taminating five soils and two clay minerals were studied by the use of
leaching procedures.

With few exceotions, the relative relationships of these fission
products in the soils were:

Water-soluble fraction: Rul06 > Sr90 > Y91 Z Celdd > Cs137
Exchangeable fraction: Sr90 > Csl137 > Rulos 2 Y91 2 Celdd
Nonexchangeacle fraction: Celéd4, Y91 > RulCS > Cs137 > Sr90

Exceptions were discussed on the basis of soil pH, chemical properties of
radioisotopes, anz clay mineral type.

The relative relationships of the radicisotcpes in the clay minerals
were:
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Water-soluble fraction: bentonite, Rul06 > Sr90 > Cs137 > Y91, Celd4d
kaolinite; Sr90 > Rui06, Cs137 > Y91 > Celdd

Exchangeable fraction: bentonite; Sr90 > Cs137 > Y91, Celd44 > RulO6
kaolinite; Y91, Celd44 > Sr90 > Cs137 > RulO€

Nonexchangeable fraction: bentcnite; Rul06 > Celdd, Y91 > Cs137 > Sr90
kaolinite; RulQ6 > Cs137 > Y91, Celdd > Sr90

In comparison with the other radioisotopes, Cs137 and RulQ6 were fixed in
relatively large amounts by kaolinite. Bentonite pretreated with dilute
acid showed less adsorption of Cs137 and Celd4d4 than did untreated bentonite,
which indicates that the hydrogen ion is more strongly adsorbed than are
these ions.

The pH of the leaching solution had great effect on the release of Y91,
Cs137, and Celd4.

In the competitive adsorption between the soils and clay minerals and
the Pyrex glass of the container, the radioisotopes showed a decidedly
greater preference for the soils and clay minerals. (auth)

Nishita, H., E. M. Romney, G. V. Alexander, and K. H. Lacson. 1960.
Influence of K and Cs on Release of Cs 137 from Three Soils. Soil Science.
89:167-176.

Experiments were conducted to study the influence of statle K and Cs
amendments on the uptake of Cs 137 by Ladino clover upon prclonged cropping

of contaminated soils.

Tha addition of K to soils containing relatively high levels of K was
ineffective in reducing Cs 137 uptake by plants, but after the soil K was
reduced to a low level by cropping, the addition of K to soils reduced Cs
137 uptake by plants. This implies that K added to a soil may reduce
Cs 137 uptake by plants when the soil is low in K content but not when
high in K. The Cs 137 uptake by plants increased as the K concentration
in the soil was reduced by cropping.
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The addition of small amounts of Cs to the soil markedly increased Cs
137 uptake by plants and reduced K uptake. The addition of Cs even at a
level severely iniurious to plants increased Cs 137 uptake rather than )
reduced it. The threshold level for producing injury to c'over appeared to
be around 4.5 x 10°% me, Cs per g soil in Vina loam. The toxic effect of
Cs added in injurious amount to the soil was alleviatel by the addition of
K, K was, thus, antagonistic to Cs.

The amount of Cs and K uptake by plants depended on the soil type.
Uptake of Cs 137 by plants was in the order Hanford > Aiken > Vina, and,
concurrently, K uptake was in the reverse order. (auth)

Nishita, H., E. M. Romney, and K. H. Larson. 1965. Uptake of Radiocactive
Fission Products by Plants. IN: Fowler, E. G. (ed.). Radiocactive Fallout,
Soils, Plants, Foods, Man, Chapter 4, p. 55-81.

Root uptake largely depends upon the solubility of fallout debris, the
chemical reactions of individual radionuclides in soils, and the absorptive
power of radionuclides by plants. The relative order of magnitude of plant
uptake of fission products and plutonium appeared to be 895r. 905r >>
131, , 140g, , 137, 106, , 144, 91y 1475, 957,y > 23%y.  Although
the relative order of magnitude varied little, the absolute magnitude of
uptake may be varied by certain soil management practices such as cultiva-
tion, fertilization and organic matter application. Aside from differential
uptake, there was differential distribution of abscrbed radionuclides among
different plant parts. The soil-plant step greatly reduces the amount of
radionuclides transferred along tre food chain to man. (auth)

Nishita, H. and P. Taylor. 1964. Influence of Stable Sr and Ca on SroC

and Ca%® in Soils and Clay Minerals. Soil Science. 98:181-6.

Experiments were conducted to study the influence of stable Sr and Ca
on the behavior of tracer quantities of 50 45
mirerals, using an equilibrium batch method. The sorption of tracer quanti-
ties of 90Sr and 45Ca depended on tne concentration of the stable Sr and Ca

Sr and “Ca in s2ils and clay



tration in the equilibration suspensions, more 9oSr was sorbed in Ca systems
than in Sr systems. Under conditions of relatively high ionic concentrations,
there was no appreciable difference in 90Sr sorption between Ca and Sr sys-
tems. Since the initial trace quantities of 90Sr were sorbed firmly, the
s2quence of 2ddition of the tracer to the soil in relation to stable Sr and
Ca was important. (auth)

and the kind of soil or clay mineral. Under conditions of low ionic concen- l
!
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Nishita, H., P. Taylor, G. V. Alexander, and K. H. Larson. 1962. I[nfluence
of Stable Cs and K on the Reactions of 137Cs and 42K in Soils and Clay
Minerals. Soil Science. 94:187-197.

Experiments were conducted to study the influence of stable Cs and K
on the reactions of tracer quantities of Cs137 and K42 in soils and clay
minerals, using an equilibrium batch method.

Tracer quantities of both ]37Cs and 42K were strongly sorbed in soils

and clay minerals. Cesium was more strongly sorbed than K. Since the ini-
tial trace quantities of carrier-free ]37Cs were very strongly sorbed, the
sequence of the addition of the tracer radioisotope in relation to the
addition of stable Cs and K determined the level at which equilibrium was
attained. The absolute amount of Cs and K sorption depended on the kind

of clay mineral and soil. Cesium sorption relative to K was greater in
Ca-clay than in H-Al-clay.

The concentration of the stable Cs and K present was also an impc~tant
factor., When the tracer ]37Cs was diluted to a negligible fraction of the

total Cs in solution, only a negligible fraction of 137

Cs was sorbed. In
equimolar mixtures of Cs and K, the sorption of Cs relative to K decreased
as the ionic concentration increased. As a corollary to this effect, ' .ider
conditions of low ionic concentration, stable Cs was much more effective
than K in releasing ]37Cs from soils. In high concentrations, nowever, K

may be in certain soils, as effective as stable Cs. (auth)
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Nishiwaki, Y., Y. Honda, Y. Kimura, H. Morishima, T. Koga, Y. Miyaguchi,
and H. Kawai. 1972. Behavior and Distribution of Radioactive Substances .
in Coastal and Estuarine Waters. IN: Radicactive Contamination of the \_)
Marine Environment. IAEA-SM-158/1T, pp. 177-193.

To understand the problems of envirenmental racdioactive contamination
due to continuous discharge of low-level liquid racicactive waste into the
seawater, a study must be made of the behavior and distribution of various
nuclides which may occur in both ionic and colloidal or particulate state
in the coastal and estuarine waters. Howaver, the behavior and distribution
of the varicus radionuclides in the estuarine water are much more compli-
cated than those in the open sea, because of the complex topographical and
marine meterclogical variations and the changes in salinities and pH of vhe
water. Since thorium and rare-earth elements had been cocntiniously dis-
charged through a small river into the estuarine water at Osaka Bay, a study
was made of the variation of concentration of these elements under various
natural conditions. Experimental studies on adsorption of these elements
on some bottom sediments were also carried out in the water with different
salinites and pH. One important factor influencing the concentration of
the elements in the water is tidal oscillation. The gross beta activities T
in water at the same locaticn in the estuary widely varied at each time of N )
sampling. The average values from April to Docember in 1966 were 9.5 + 4.9
pCi/1 at higher tidal lavel, 84 + 68 pCi/) at middle tidal level and 157 +
106 pCi/1 at lower tida! level, respectively. However, the concentrations
of thorium and total rare-earth elements in the water were not observed to
change regqularly with the tidal change. The dispersion of the elements in
the estuarine water were not interpreted by simple dilution and diffusion
of the element in water mass. The presence of the mud flats, as well as the
marine meteorological conditions, seem to affect markedly the distribution
of the element in the estuarine water. The adscrption of the element on the
bottom sedirent was in:iuenced not only by the coarseness of the sediment
but also by the salinity and pH of the water. The highest distribution
coefficients of 9]Y and ‘44Ce in tre clay sediment were obtained at the
chlorosity &f 14 g/1 and pH 7.3 of the water. (auth)
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ggake52 3' E., I. R. Supernaw, and L. K. Akers. 1967. Anomalies in the
OTh/232Th Activity Ratic in Some Mississippi River Sediments. J. Geophys.
Res. 72:2679-82.

Unusually high 23OTh,'232Th activity ratios have been found in the fine
sediment deposits of the Mississippi River in the Greenviile, Mississipoi
area. The ratio was approximately 4.0 during 1963 in this area, ihereas a
ratio of 1.0 or less was found in May 1965. The 1.0 value seem. to be the
natural background value for the entire valley. It is postulated that a
natural source for this anomaly is unlikely. (auth)

Nork, W. E. 1569. Radiocactivity in the Hydrologic Environment - Project
Rulison. Final Pre-Shot Report. NV0-1229-108.

In the absence of specific information on the hydraulic and chemical-
exchange properties of the rocks at the RULISON Site, conservative estimates
were made in order to make contamination predictions. Source term concen-
trations for tritium and strontium-90 were assumed to be 6 x 10"2 to 2 x
1077 4Ci/m and 4 x 1072 to 1 x 1077 LCi/m1, respectively. Assumption of
high but credible water movement rates and reasonable retardation effects
indicates that neither tritium or strontium-90, for example, would move
more than a few miles before decay or dilution to below CG levels. In the
unlikely event of mass movement of radioactivity upwards to the land sur-
face, transport of nuclide rates might exceed those at depth, but greater-
than-CG levels of activity are not expected at any known water use point.
(auth)

Nork, W. E. and P. R. Fenske. 13970. Radioactivity in Water - Project
Rulison. NV0-1229-131.

The Project RULISON detonation was wholly contained, as planned, within
the rocks of the Mesaverde Group. Explosion-produced radiocac*ivity was
initially distributed non-uniformly in the collapsed chimney and fractured
rock surrounding the working point, WP. Redistribution of the e»nlosion-
radioactivity will occur as a result of transport of dissolved arn./or par-
ticulate matter in any existing mobile ground water in Mesaverde Formation
rocks or as a consequence of re-entry drilling and testing.



Ty — et ‘

Quite possibly, ground water in the Mesaverde Formation is immobile.
In this case all radiocactivity will reside where it was initially emplaced
unless it is artificially removed, and will decay eventually to concentra-
tions below CG levels.

U

Any mobile water in the Mesaverde Formation which becomes contaminated
with explosion nuclides, and is located below about 7000 ft is expected to
move downward or laterally but not upward. Above 7000 ft any contaminated
mobile waters are expected to move laterally. Hydrologic data indicates
that the rate of movement of contaminated water will be essentially negli-
gible. Very likely the rate of movement will be low enough and chemical-
exchange retardation high erough to prevent transport of nuclides in greater-
than-CG concentrations for any significant distances. (auth)

Nork, W. E., E. J. Forslow, and E. H. Essington. 1971. Radioactivity in
Water. Central Nevada Test Area. NV0-1229-175.

Experience associated with Project Shoal and Project Long Shot has
demonstrated the necessity for documenting pre-detonation background radio-
activity levels in environmental waters. Pos<ible natural fluctuations and :
cyclic variations in background radicactivity levels in water may be dis- ~/
tinguished from explosion produced radioactivity by long-term sequential
sampling and analysis. A plan for multiple sampling and analysis for the
Central Nevada Test Area (CNTA) was prepared and implemented by Teledyne
Isotopes (TI) on behalf of the U. S. Atomic Energy Comission (AEC).

Low-level tritium and gross radioactivity analyses for background
determinations were made on water samples collected from the CNTA. A series
of samples were collected from sampling points of interest at various times
and analyzed. Lower limits of tritium and gross radioactivity concentrations
in water were reasonably well established. Determination of background
radiocactivities due to naturally occurring radionuclides in water was estab-
lished for all proposed sites in Central Nevada. After selection of Hot
Creek Valley as the CNTA, sampling efforts were concentrated there and the
frequency of sampling at other locations diminished.
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Hydraulic test data from wells were analyzed to determine the potential
migration characteristics of contaminants in the ground-water system. Radio-
nuclide migration through geologic media is governed by the combined effects
of water velocity and retardation of the radionuclide by sorption and dis- i
persion. The degree of radionucliide sorption and retardation are approxi-
mated in the laboratory by measurement of distribution of a radionuclide
between the minerz1 and solution phases.

s

A number of samples from UCe-18 indicated natural radioactivity levels
above the referen.e Concentration Guide values. Specific radiochemical
analyses indicated that the radioactivity was due to the presence of natural
uranium.

Samples taken in Faultless re-entry drill hole UC-1-P-2SR were analyzed
for comparison with pre-event background levels of tritium and gross radio-
activity. (auth)

Noshkin, V. E. 1972. Ecological Aspects of Plutonium Dissemination in
Aquatic Environments. Health Physics. 22:537-549.

The available data concerning the dissemination of plutonium and other
transuranics in the aquatic environment are drawn together for appraisal.
The most studied isotope has been 235Pu derived from worldwide fallout.
Essentially all the published work has been concerned with levels in the
marine environment where plutonium is found widespread among planktonic,
pelagic and benthic organisms. The concentrations are higher in organisms
feeding on sediment or on surfaces than in those drawing largeiy on the
water itself. Among the species where data are available are a variety of
convenient “"indicator organisms” for plutonium. There is some evidence that
plutonium concentrations are increased in organisms of higher trophic levels,
Bone and liver are major repositories for plutonium in marine vertebrates
while muscle tissue of both marine vertebrai2s and invertebrates contain
relativeiy lower concentrations. Plutonium is geochemically separated from
both 905r and ‘37Cs in the water column and the sedimentation of 239Pu may
be more involved with biological processes than has been found for fallout
rare earth isotooec. In marine sediments, as in soils, plutonium is more
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mobile than was originally expected. wWhat little is known of the behavior
of plutonium in the marite environment should be used conservatively to
assess the behavior and distribution of new plutonium additio:s derived
from sources other than fallout, and even more conservatively in predicting
the impact of other transuranics in the agquatic environment. Considerably
more understanding of the aquatic radioecology of several of the elements
is a major priority especially since it now appears that when the relative
biological effectiveness of alpha versus gamma or beta radiations is con-
sidered, fallout 239Pu contributes more than fallout 9OSr or 135Cs to the
artificial radiation exposure of many marine species. (auth)

Noshkin, V. E. and V. T. Bowen. 15871. Fallout Radionuclides in Near Shore
Sediments (quoted by Noshkin, 1972).

The sandy deposits contained 30 to 40 times less 239Pu per unit weight

in the upper 3 cm of sediment than do silty deposits of the Bay. The reasons
for these differences may be real and may relate to both the lithclogy and
chemical differences of the sediment samples. The penetration ratio {amount
in 15-23 cm depth divided by amount in 0-5 cm depth) for plutonium and cesium
was 0.04 and 0.2, respectively.

Noshkin, V. E. and V. T. Bowen. 1973. Concentrations and Distributions of
Leng-Lived Faliout Radionuclides in Open Ocean Sediments. IN: Radioactive
Contamination of the Marine Environment. IAEA-SM-158/45, pp. 671-636.
Analysis of deep open-ocean sediment cores from the north and south
Atlantic and the Mediterranean Sea show the presence of 90Sr. ‘3765. and
239'240Pu i measurable amounts distributed to depth within the sediment
columns. Comparison of the quantities of these radionuclides accumulated
in the sediments with either estimated intearated deliveries to the sea sur-
face or the measured inventories in the overlying water masses has been used
to estimate the residence times of the radionuclides in the water column.
For 9OSr and ]37Cs these coumputed residence times are orders of magnitude
shorter than those estimated for the stable elements. Plutonium, we find,
is being removed from the water column significantly more rapidly than either

90Sr or ‘37Cs. The ratio of 137Cs to 90Sr in the sediments is higher than
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that found in precipitation, sucgesting that a large fraction of ocean water
‘37Cs is associated with sedimenting particles than has been previously
assumed. A :imple model assuming plutonium to associate with a mixed popu-
lation of particles, sinking at rates of 392 to 70 m/yr, predicts very well
both the rel>tion of sediment inventory of plutonium to depth of sediment,
and the plutonium distribution vertically in the water column. (auth)

Noshkin, V. E., V. T. Bowen, K. M. wWong, and J. C. Burke. 1971. Plutonium
in North Atlantic Ocean Organisms; Ecological Relationships. IN: Nelson,
D. J. (ed.). Radionuclides in Ecosystems.Proc. Third Nat. Symp. Radio-
ecology. 2:681-688.

A considerable series of North Atlantic Ocean have been analyzed, by
radiochemistry and alpha spectrometry, for fallout plutonium 239, 240, and
238. Organisms from the near-shore environment have been selected to show
the effects, on plutonium uptake, of variations in reeding habits, associa-
tion with sediment or with absorptive surfaces, znd of trophic level. In
general, plutonium concentrations are higher in organisms feeding on sedi-
ment or on surface< than in those drawinc largely on the water itself.
There i3 some eviderce that plutonium concentraticns are higher in organisms
of higher troohic levels. (auth)

Noshkin, V. E., Jr. and C. Gatrousis. 1974, Fallout Pu 240 and Pu 239 in
Atlantic Marine Samples. Earth Planet. Sci. Lett. 22:11-117.

Mass spectrometric analyses of low levels of ciobal faliout plutonium

separated from Atlantic marine samples have differentiated fallout 239,
230
and

characteristic

Pu in aquatic samples for the first time. The results show no single
240Pu/2399u ratio in marine sampies; the observed range is

from 0.11 tn 0.24 on an atomic basis. Tnere are inaications that differences
exist in the chemical or physical form of plutcnium from atmospheric fallout
in Atlantic surface water and that selective ccncentraticn in surface organ-
zcopu/239

collected from different depths and locations. Ziscounting sources cther

isms is occurring. No single Pu value is found in pelagic sediments

than fallout, our results show that the piutonium gesosited at any given

; : . : 240, ,23%
time since atmospheric testing began may have carviel a unigue Py Ty
tag. Tnis label may be extremely useful to trice fallout plutonium throuch

biogeocnemical cycles. (auth)
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Noshkin, V. E. K. M. Wong, R. J. Eagle, and C. Gatrousis. 1971. Trans-
uranics at Paci.ic atolls. [. Concentrations in the Waters at Enewetak
and Bikini. UCRL-51612.

This report presents the available results on the concentrations and
distributions of 239'240Pu and other transuranic radionuclides in the lagoon
waters of Enewetak and Bikini Atolls. The data are derived from a series of
samples collected during the reriod October-December 1972. The samples are
being radiochemically processed and analyzed for specific radionuclides;
the available results for 90Sr. 137Cs. 237Np. 238Pu. 239’24°Pu. 24‘Pu. and
24‘Am in specific water samples are presented and discussed. The two Pacific
atolls, sites of nuclear testing series in the 1940s and 1950s, act as sources
of radionuclides, contributing quantities greatly exceeding the fallout
deposition to the lagoon marine environments. The distributions of plutonium
in the two lagoons are very heterogenecus; strong concentration gradients
are evident in both lagoons, and the horizontal stratifications define ar~as
)f water renewal. The concentrations are affected by wave-driven water
transported across the reefs and by flow through the main channels. Three
to S0% of the 239'240Pu in Bikini lagoon is associated with a particulate
phase. 239'24°Pu concentrations associated with bottom particulates
generally exceed the surface levels, suggesting that resuspension of fine
material is an active mechanicm for redistributing some plutonium through-
out the lagoon. In the soluble phase, however, surface plutonium concen-
trations generally exceed bottom concentraitions, indicating slow vertical
mixing in the water column, and suggesting (1) that plutonium is derived
from several sources, and (2) that surface and bottom currents independently
redistribute different forms of the radionuclide to different areas of the
lagoon. The 239'ZdoPu/]st ratios i.. the surface waters are not constant,
indicating “hat different sources or mechanisms govern the redistributicn
of specific radionuclides in the water column of the lagoon. (auth)
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Noshkin, V. E., K. M, Wong, K. Marsh, R. Eagle, G. Holladay, and R. Y.
Buddemeier. 1975. Plutonium Radionuclides in the Ground Waters at
Enewetak Atoll. [AEA-SM-199/33.

In 1974 a groundwater progrzm was initiated at Enewetak Atoll to study
systematic. 11y the hydrology and the aroundwater geochemistry on selected
islands of che Atoll. The prigram provides chemical and radiochemical data
for assessment of water quality on those islands designated for rehabilita-
tion. These and other data are used to interpret the mechanisms by which
radionuclides are cycled in the soil-groun?water systam. Because of the
international concern over the long-term buildup, availability, and transport
of plutonium in the environment, this program emphasizes analysis of the
element. The recults or the study show that on all “slands sampled, small
quartities of plutonium radionuclides have migrated through the soil cnlumns
and are redistributed througrout the groundwater reservoirs. The observed
maximum surface concentrations are less than 0.02% of the maximal recommended
concentration for arinking water. Concentrations of 137

correlate with water freshness, tut those of 239.240p
239.240Fu

Cs are found to

4 show no such reletion-
ship. The mecnanisms moving threugh the ground water reseryoir.
are independent of the processes coatrolling the cvcling of ‘Z'Cs and fresh
water. A reasonable linear ccrralalion is found between mean surface-water
concentrations and soil burdens. This indicates that the quantities of
239,240Pu migrating to the groundwater surface layers are, to a first
apprcximation, incependent of the pnysical, cnemical or biologicil cnarac-

teristics of the islands. [(auth;
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?oung. Z. 1971. The radiolysis of Diluent-TBP-HNO, Systems. Nukleonika.
6:133-42, :

The effect was studied of nitric ac:id cn the radiolysis of n-dodecane-
TBP, mepasine-TBP, and odorless kerosene-TBP systems.

It was found that the yields of nitration products increase wilh grow-
ing nitric acid concentration, whereas the yields of oxidation products
reach a maximum for 2-3 m HN03.

From the results of the investigaticn for one and two-phase systems as
vell as for systems free from TBP the conclusion may be drawn that nitration
proceeds chiefly at the cost of the nitric acid forming ATBP complex. (auth)

Nugent, L. J., R. D. Baybary, and J. L. Burnett. 1973. Standard (11-111)
and (I11-1V) Electrode Potentials for Each Merber of the Lanthanide and
Actinide Series. ORNL-4891. Chem. Div. Annual Progress Report.

Standard (11-1I1) and (I1I-1V) electrode potentials are listed and
plotted versus the atomic number for the actinides and 'athanides. Measure-
ment details, discussion of result significance and theoretical developments
are presented elsewhere (Jour. Phv. Chem., 77, 1528, 1973).

Nuss, M. L. and R. Wey. 1956. Sur 1'Adsorption des Cation Uranyles par la
Montmorillonite. Bull. Groupe r. Argiles. 7:15-19.

One percent uranyl nitrate or acetate soclutions were equilibrated with
hydrogen based montmorilionite or koalinite, and as blanks, from pH 2 to 7.
Urany)l ion adsorption increases from pH 2 to 7, and is reversible in an
acidic system.

Nyhan, J. W. and F. R. Miera, J~. 1975. The Distribution of Plutonium in
Trinity Site Soils After 28 Year.. Agronomy ~bstracts. p. 124.

The soils of four intensive study sites located along the fallout path-
way of Trinity, the first nuclear detonaticn, were sampled to determine plu-
tonium distributional relationships and correlations with soil physical-

e
L

chemical properties. Concentrations of Pu and 239‘240Pu were determined
for whole soil samples and for soil particles with diameter ranges of
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<53 .m, 53-105 um, 105-500 um, 0.5-1.0 =, 1-2 mm, and 2-23 mm as a function
of soil depth and distance from ground zero. The horizontal and vertical
natural variation of plutonium in these soils was determined by replicated
sampling of soils from nine depths (to a maximum of 47 cn) and from nine
locations within each hectare-sized study area. Soil physical, ci.amical

and morphologic properties were compared with the gistribution of plutonium
in these soils. The radionuclide data from this study were compared with
similar data obtained at the Trinity Site nearly 20 years ago. (auth)

Nyhen, J. W. and T. E. Hakonson. 1976. A Summary of Recent Studies of
Soil Plutonium in the Los Alamos and Trénity Site Environs. LA-UR-76-318.
The soils of three liquid effluent-receiving areas within the Los
Alamos Scientific Laboratory and along the fallout pathway of Trinity, the
first nuclear detonation, were sampled to determine plutonium distributional
relationships and correlations with soil physical-chemical properties. Radio-
nuclide concentrations were de.ermined for whole and fractionated soil sam-
ples as a function of soil depth and distance from either the liquid effluent
outfall in Los Alamos or from Ground Zero at Trinity Site. The levels of
238Pu and 239‘240Pu found in the soils of the three liguid effluent dis-
charge areas at Los Alamos were correlated with levels of organic carbon,
carbonates, exchangeable and water-soluble cations, pH, cation exchange
capacity, and geometric particle size of these soils. The hydrologic and
morphologic properties of the Trinity Site soils were correlated with the
distribution of plutonium in these soil samples.

Total inventories of soil plutonium were estirated for each Los Alamos
effluent-receiving area and a summer runcff event was sampled and evaluated
as a radionuclide transport vector in tne intermittent streams of ore Tiguid
effluent-ra2ceiving area.

Temgoral changes in the distribution of plutoniu= in the Los Alamos
ind Trinity Site ecosystems were also consicered. The horizontal and verti-
cal distritutions of plutonium in soils were compared with the wacie use
histories of the three liquid effluert-receiving areas at Los Alamos:




(1) an area which had not received radioactive effluents for a decade,

(2) an area which has received plutonium effluents for two decades and will ’
not receive additional input in two years, and (3) an area which has received
effluents for a decade and will receiv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>