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ABSTRACT

This report describee the Uranium Mill Taiilings Remedial Action
Project (UMTRAP) Technology Development Program and the R&D
activities that support the program. Individual program tasks
are categorized as to their relevance to Covar Technology, Liner
¢ Technology or Conditioning/Reprocessing Technology. For
convenience, each task is summarized in a standardized format.
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THE URANIUM MILL TAILINGS REMEDIAL ACTION PROJECT
TECHNOLOGY DEVELOPMENT PROGRAM

Introduction

Public Law 95-604, the Uranium Mill Tailings Radiaticn Control
Act of 1978, makes the Department of Energy responsible for remedial
action programs at inactive uranium mill tailings sites. These
programs are managed by the DOE Uranium Mill Tailings Remedial
Action Project Office (UMTRA-PO), which was established at
Albugquergue, New Mexico, in October 1979. Richard H. Campbell is
Project Manager.

The Project Office is responsible for negotiating agreements
with the affected states and Indian tribes, preparing env.ronmental
documents, and formulating and implementing a specific remedial
action plan for each of the 25 designated inactive tailings sites
and the associited off-site properties. Mark L. Matthews directs
the technology development program that supports these activities.
Pending selection of a Technical Assistance Contractor, Sandia
National Laboratories assists Mr. Matthews in the administration and
monitoring of the eleven individual contracts which comprise the
UMTRAP technology develcpment program. This repor: describes the

status of the program in mid-FY8l.
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Technology Development Program Structure

Proposed EPA standards for tailings disposal establish limits
for radon exhalation and for groundwater contamination.1 There
are three possible methods of controlling effluents to meet these
standards: (1) the tailings can be covered with a material or a
sequence of materials chosen to impede the migration of radon and
solid contaminants to the surface, and to prevent precipitation from
infiltrating the tailings; (2) disposal sites can be isolated from
the underlying soil by liner materials that inhibit water movement
and/or absorb contaminants leached from the tailings; (3) the
tailings can be processed or "conditioned" to stabilize or remove
the contaminants. The UMTRAP technology development program,
therefore, is logically separated into three principal areas of
investigation: Cover Technology, Liner Technology, and Condi-
tioning/Reprocessing Technology.

For each of these areas, there is a Technology “ask Group made

up of experimenters and consultants from the participating

1. The prorased standards specify that disposal must be carried out
in a manner that provides reasonable assurance that for at least
a thousand years following disposal, (1) the average annual
release of Radon-252 from the surface of a tailings pile will
not exceed 2 pCi/m“-sec, and (2) contamination of underground
drinking-water sources will not exceed limits established (in
the standards) for specific radionuclides and nonradiocactive
contaminants.



organizations. Quarterly meetings are held to review progress and
discuss possible changes in program emphasis. The chairmen of the
Lask groups report to the UMTRAP Technology Working Group, which in
turn recommends future program direction and funding levels to the
Project Office. Membership of the Eour advisory groups is shown in
Figare 1,

Under the provisions of PL 95-604, remedial actions at the 25
designated inactive mill tailings sites must be completed within
seven years after the finai EPA standards for tailings disposal are
promulgated, probably about Januery, 1983. Thus, less than nine
/ears are available in which to formulate and execute a specific
remedial action plan for each of the 25 sites, This schedule
inposes a severe time constraint on the technology development
etfort, and contractors have been directed to reach decision points
35 early as possgible in their programs, It was originally intended
that all R&D work would be essentially finished by end o PY82, so
that a more~-or-less complete technology package would be available
as input for the remedial action designs of the four highest-
priority tailings sites (Canonsburg, Pennsylvania; Durango,
Colorado; Salt Lake City, Utah; and Shiprock, New Mexico).
Information developed during the early phases of the technology
program, however, has necessitated some change in emphasis and the
addition of one major new task (a hydrology/geochemistry program to
characterize contaminant transport mechanisms and rates). Under the
present schedule, most of the UMTRAP technology development programe

will be completed in FYB83, but a few will be carried into FY84.
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Disposal configurations for the early sites, therefore, will
necessarily be based on the technology available at the time the
remedial action is initiated.

Yo the extent that it is practical to do 80, UMTRAP technology
development is coordinated with a counterpart program under NRC.
W. M, Shaffer, of the NRC Licensing Branch, serves on the UMTRAP
Techuology Working Group, and a representative of the NRC Office of
Research is invited to attend meetings of the three UMTRAP techno-
logy task groups. 1In addition, special briefings are occasionally
held to keep NRC personnel informed of progress in individual UMTRAP
programs. This cooperation has an obvious long-term payoff to DOE
in the licensing of UMTRAP disposal sites, The benefit to DOE of

NRC-sponsored technology development is less direct: the emphasis

in this work is more on environmental impact and site verification

than on the engineering aspects of tailings disposzl. Also, the
timing of the NRC program is inconsistent with the UMTRAP schedule
for remedial action planning. UMTRAP monitoring of NRC technology
development activities is, therefore, more or less informal.

Individual programs in the three areas of technology development
are discussed in the following sections. Program tasks are
summarized in a standardized format designed for easy reference.
Yearly funding levels for the various tasks are summarized in the
table on page 34; the amounts shown for FY82 through FYB4 are.

current as of Juy 1, 1981.
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Cover Technology

The cover over a tailings impoundment serves three purposes: in
. addition to its primary role of sealing toxic materials in and water
out, the cover must prevent intrusion of the tailings by plant roots
and burrowing animals, and it must limit surface erosion. No sgingle
material of practical thickness and cost can meet all these
requirements; the emphasis in the cover tecnnology program,
therefore, is on composite covers., Five major contracts support

this program,




UMTRAP TECHNOLOGY DEVELOPMENT PROGRAM
PROGRAM TITLE
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"ONTRACTOR Battelle Pacific Northwest Laboratory
DOE CONTRACT NUMBER DE-ACO6-76RLO, 1830
CONTRACTOR'S CONTROL NUMBER 7o
PRINCIPAL INVESTIGATOR clendon W. Gee

ADDRESS Battelle~ Earth Science Section
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s
!)\o »r.l1‘ | » PR -}rﬁ
Richland, WA f,"% 352
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BUBCONTRACTON  Rocers & Associates Ercinsers
CONTACT Vern C. Rogers
ADDRESS P.0. Box 330
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FTS ©01-263-1600
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PROGRAM SUMMARY:

The multilayer cover concept is based on the use of wet clay as a
radon seal. The essential feature of such a cover iz "hydraulic
iso.ation”™ of the clay layer, so that it remains moist without
active maintenance of the tailings pile. A tvpical segi:ence of
materials in a complete cover svstem is (1) tailing:=, ’?} a
mixture of wet clay and rock, (3) washed rock fill, (4) overburdan
(with bioharriers), (S) topsoil, and (6) riprap and/or vegetati-q;:
in this sequence, the washed rock above the clay/rock layer ac*:
as a capillary barrier and thus prevents the loss of moisture from
the radon seal. The total tnickness of the cover svstem described
here is of the order »f 1 meter, as compared with a minimum of 3
meters for an earthen cover, Material choice, relative laver
thickness, and even the order of the layers can be verv important
in optimizing the effectiveness and cost of a mult.layer cover.

The first field test under this program was initiated at Grand
Junction, Colorado, during the summer of 1980. Four different
composite clay covers were emplaced over 100-foot=bhy-50-Ffoot areas
of tailings. Although radon attenuation in these covers has
proved to be less than expected, the principle of hvdraulic
icolation has been verified--at least on a short-term basis,
Three more mu.tilayer cover systems will be tested at Grand
Junction in 1981; one of these is an improved clav composite
cover, and two are "gel" systems i, which an alum/lime mixture i
added (as a water solution) to increase the water capvacity of the

1
cl a.!v.
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"F UMTRAP TECHNOLOGY DEVELOPMENT PROGRAM
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PROGRAM TITLE

"CONTRACTON Battells Pacific Northwast Labor T TR,
DOE CONTRACT NUMBER 1, :-nc-70000, |
CONTRACTOR'S CONTROL NUMBER 577,
PRINCIPAL INVESTIGATOR  Juncs ', Har
ADDRESS A
i
| TELEPHONE: COMMERCIAL  (503) 375-270:
FTs " omeni S i

SUBCONTRACTOR
CONTACT
ADDRESS

TELEPHONE: COMMERCIAL
FTS e

BUDGET OBLIGATION EYso EYB1 FYB2 FYB83 FY84
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PROGRAM SUMMARY:

A promising "thin" cover system features an asphalt emulsion radon
seal in a configuration which is otherwise similar to that de-
scribed for the moist clay cover. 1In this cover, a thin laver of
road-base aqravel separates the asphalt laver from the tailings to
provide a stabilized base on which to operate the heavy asphalt
anplication equipment, and to provide barrier against chemic»)
interactions between the tailings and the asphalt, ®arly eftorts
under this program were directed toward the evaluation of
emplaceiert techniques and the selection of asphalt formulations
{which, incidentally, contain three ton four times as much asphalt
as ordinary road-type asphalts)., Grand Junction field tests in
1979 and 1980 have demonstrated, at least on a short-tarm basis,
the technical feasih.lity of the asphal® cover svstem,

A ‘echnology review panel was convzned in December 1980 to assess
the asphale cover program and its applicabilitv to the TIMTRA
Piyject, It was concluded that thace are no fundamental technical
ressons whv a properlv formiulated and emplaced asphalt esmulsion
seal cannot provide the reauired radon attenuation for an
indefinitelv long time, In a subsequent review by NRC, it was
determired that there are no leqal or administrative ohstacles to
the licensing of an asphalt cover system., However, the NRC was
emphatic in pointing out that considerably more Asvelonment work
is necessary before a license applicatinn can be considered,

The next step in the program is a large-scale (about 1 acre)
demonstration of the most oromising asphalt cover svstem; this
will be carried out at Grand Junction, as part of the 193831 JTonint
Field Test, Development bevond that point is not assured, PNL
estimates that about three years (and 1 5 =.1lion more Adollars)
will he reguired tc produce detailed engineering specifications
for use by the Remedial Action Contractor. Under the present
schedule, therefore, asphalt sover *echnoloay will not be
available "or the first (highect-priority) UMTRAP tailinas sites,
Applicability to the lower-priority UMTRAP sites and to presently
active sites (which are not UMTRAP's concern) must he weighed
against the remaining development cost in the Proiject Office's
decision for or against continued support for the asphalt
program, That decision will »e made late in FYHI1.

Publications (continued)

Hartley, J. N., et al, 1979, "Asphalt ®mulsion of Uranium Mjill
Tailings" in Proceedings of the Second Svmposium on Uranium Mil!
Tailings Management, November 19-20, 1978, Pas, 157-170, Fort
Collins, CO,

Hartley, J, N,, ot al, 1980, "Application of Asphalt Emul=ion
Seals to Urzaium Mill Tailings™ in Proceedings of the Third
Sympoisum on Uranium Mill mailings Management., “ovember 74-25,
1980, PFort Collins, 9.
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| CONTRACTOR FatesITe PaeTrTe Torenve
DOE CONTRACT NUMBER DE-ACDE-T6F
CONTRACTOR'S CONTROL NUMBER
PRINCIPAL INVESTIGATOR Join F. C

ADDRESS Pacific Northwest Laborat:
Bidg. €6652~1
Battelle Boulevard
Richland, WA 99352

TELFPHONE: COMMERCIAL (509) 176=77

FTs 444~7726

' SUBCONTRACTOR
CONTACT
ADDRESS

TELEPHONE: COMMERCIAL
FTS
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PROGRAM SUMMARY:

The term "biobarrier” has been applied tc the layer or layers of
material included in a composite tailings ccver to prevent intrusion
of the tailings by plant roots or burrowing animals., Biobarrier
development was initiated--or, rather, continued from earlier work
on radioactive waste repository desian--as an adjunct to the asphall
cover program, but it has obvious application to all cover systerms,

Early in the program, a number of plant antimetabolites were corrared
on the basis of their ability tc inhibit root growth without de:troy~
ing plant life. A pre-emergent herbicide called Treflan (trifluralin]
was selected as the basic ingradient of the root barrier, and sub-
sequent activity has been concentrated on finding a suitable sliow-
release carrier for the Treflan. At present, 100-to=-300-year

release appears to be attainable; 1000-year release is less certain,

Graded gravel (finer toward the surface) is being considered as

both a root arnd animal barrier, and other mechanical and chemical
deterrents to animal intrusion are under investigation. Some field
testing has been carried out at Grand Junction; this will be con-
tinued during the 1981 Joint Field Test.

P . lications (continued)

cline, J. F. and W. H. Rickard, 1973. , Herbage Yields in Relation
to Soil Water and Assimilated Nitroaen. J. of Rance Manaage.,
26:295-298.

Clire, J. F. and W. H. Rickard, 1972. Radicactive Strontium and
Cesium in Cultivated and Abandoned Field Plots. Health Physics,
3:3 32

resk, D. W., J. F. Cline and W. H. Rickard, 1979. GCrowth Rates of
a Cheatgrass Community and Some Associated Factors. J. Range
Manage., 32:168-170.
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' UMTRAP TECHNOLOGY DEVELOPMENT PROGRAM
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GRAM TITLE REVEGETATION/ROCK COVER FOP STABILIZAL!
OF T-ACTIJF U=TAILINGS SITES

CONTRACTOR PRattelle Pacific Northwest Laboratory

DOE CONTRACT NUMBER DE-ACNA-7ERLO, 1830

, CONTRACTOR'S CONTROL NUMBER 80368

| PRINCIPAL INVESTIGATOR lLarry L. Cadwell

ADDRESS racific h rt‘ )est Laboratorv

Blda. 665
| Battelle Pﬁulnvard
Richland, WA 995352

TELEPHONE: COMMERCIAL (509) 376-624)
FTS 444-6241
;.SUB_EON?‘RACde ~entury West Encgineerin y Corporation
gCONTACT Mary Ann . imonds
/

[ T

ADDRESS P.0O. Box 1174
Bend, OR 27701

bl

TELEPHONE: COMNERCIAL (503) 388-3500

422-6922/R8
| FTS

BUDGET OBLIGATION EYBO m_l .E!Bl F!B.‘l FYas
(ooo) 61 400 20 1

PUBLICATIONS
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PROGRAM SUMMAAY;

C

- — —

Surfars stabilization, as a means of minimizing wind and water
erogion, is an essential element of any cover system. Although
ths YRC recognizes both rock cover (riprap) and self-sustaining

v ge-a%ve cover d4s candidate¢ stabilization media, rock cover is
preferrsd because 1*s long-term durability is more readilv
de-onstrable, Vegetative cover is being studied as ar alternative
fn- sites where the use of riprap poses a serious logiestic
probler, \or whe-e riprap may increase the infiltration of water
throut h the tailings and compromise ground and surface water
Qvui".ity.

THWis program involves the develnpment and testing of both riprap
and vegetative covers., Differ®nces in soils and climates in the
various disposal areas require that the cover; be studied for a
wis; rancsz of environmental cornditions., On the basis of
anformat.on developed unier this program, the UMTRAP Technical
Azzistance Contractor and Remedial Action Contractor will developn
cite-specific stabilization cover desians.

A revegetation test area wis established cn tre Grand Junction
tailinags site in the autumn of 19R0, Evaluation of the vegetation
I 11

and its compatibility with various radon attenuation media will
continue through FY83.
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UMTRAP TECHNOLOGY DEVFLOPMENT PROGRAM
rPROGFAM TITLE k OF URANIUM MILL t.»x:'_r 35 STABILIZANTION

1

C?NTR—AC?OR Ford, Bacon & Davis Utah

DOE CONTRACT NUMBER DE-AC04-76CJ01658
CONTRACTOR'S CONTROL NUMBER Uuc-359
PRINCIPAL INVESTIGATOR Burton J. Thamer
ADDRESS 375 Chipeta Way

. v -

¥
Salt Lake City, UT 84110

TELEPHONE: COMMERCIAL 871, 5823-3773

FTS 801-58303773
Téﬁifﬁﬁf§ACTon Rogers & Associates Enaineers
CONTACT vern C. Rogers
ADDRESS  ».0. mox 330

~ 1 B o ~ 3 10
Salt Lake f\.&t“v" UT 84110

TELEPHONE: COMMERCIAL (B01) 263-1600
FTS 8?1‘26)‘16"3“
BUDGET OBLIGATION FYAR0O EYB1 FY82 FY83 FYB4
(000) 74 235 0 " A
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PROGRAM SUMMARY:

This program provides invut for the design of =2arthen cover
gsvatems., The central task is characterizing the effect cf
porosity, particle size, and moisture content on the raden
diffusion coefficients of candidate cover mater’als. Laborator:.
east results will be used to verify (or modify) thecretical models
»f radon diffusion through earthen covers. This work is closels
related to work being done by Rogers and Associates Enaineers
under contract to PNL. Under PNL sponsorship, four earthen cov
configurations will be tested during the 1981 Jnint field Test,
Soil column tests of the same four cover systems will be condurte
to provide scaling data for cther laberatory tests,

Pecently, FB&DU was asked to investigate "well-pump dewaterina" as
b |

a preliminary to the handling and transportation of mill

tailings. This involves pumping from multiple points within a
pile to reduce the water content of the tailings. FREDU will
conduct a field test of this process at the Salt Lake City Vitro
site during the late summer of 1981, Water will be pumped from
approximately 50 "well points®” over a test area of about one acre;
headers on the surface of the pile will direct the water to a
remacte evaporation pond.

-18~




Liner Technnlogy

The purpose of a tailings impoundment liner is to prevent the
movement of contiminants from the tailings to surface waters or
acquifers. Ahsolute containment of the leachat2s which will
inevitably be present in the tailings is desirable, but difficult to
engineer and impossinle to quarantee for a thousand years, There-
tore, the UMTRAP liner technology program takes into consideration
the sorption of contaminants in liner materials and in the soile

4

underlying the tailing piles. Emphasis to date has been on clay
composite and asphaltic liners. Recently, increased emphazis has
been placed on the development of criteria to determine whether or

not a liner is required at a given disposal site. ['our major

Activities make up the liner technology program.

-19-



UMTRAP TECHNOLOGY DEVELOPMENT PROGRAM

PROGRAM TITLE

LINER EVALUATION FOR URANIUM MILL TAILINGS
CONTRACTOR Battelle Pacific Northwest Lal
DOE CONTRACT NUMBER DPE-ACO6-76RLC, 1830
CONTRACTOR'S CONTROL NUMBER 80395
PRINCIPAL INVESTIGATOR James L. Buelt

ADDRESS Battelle Pacific Northwest Laboratory
P.O. Box 999

Richland, WA 99352

)

TELEPHONE: COMMERCIAL (509) 376-392¢
FTS 444-3926

SUBCONTRACTOR

CONTACT

ADDRESS

TELEPHONE: COMMERCIAL
- FTS

BUDCET OBLIGATION EYBQ EYB1 FYB2 FYB3 FYR4
(000) 30 300 309 200 1590

PUBLICATIONS

-+ | 5 s T 17 ™~ < 3 - L. -l i | $
sueit, J. L., S. Barnes, V. Q. Hale, D. Silviera, "An Evaluation
c v a vy : M -p 3 -~ c n - 13 &
Liners 2’ r a Uranium Mill 11...4.. Disposal Site - A Status
_ s e . i o T Mgt Sh R i
eport, 1679. Also an UMTRAP report DQE IT 0200
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PROCRAM SUMMARY:

Under the program, PHNL is evaluating candidate liner materials,
dev 9176, g emplacement techaniques and conducting laboratory and
field teste of promising liner configurations. Cost effectiveness
is a major consideration in the selection of candidate liner
12l

i
materi ;

'J

i «) n

£O
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materials have been identified and are undergoing
lerated testing in 2-foot-dianeter test columns. Tc date,
clay compozites and asphaltic liners have reached the

~test stage of development: in 1980, a bentonite/sand/gravel
and a ratalvtlﬁ airblown asphalt liner were laid dcown in
(30=-inch-deep) trenches at the Grand Junction test area,
enches were filled with supersaturated tailings and covered
lastic sheeting (to prevent evaporation) and a few inches of
1. Water, leachate, and radionuclide transport through the
iers are being monitored, but runoff from the nearby cover test
a has perturbed the experiment and made data intcrprecation
fic Jlt. A second field test will be initiated at Grand
ction in *he late summer of 198l1--in a section of the tailings
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that is well removed from other test areas., Again, 2 clay
r and an asphaltic liner will be tested,
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UMTRAP TECHNOLOGY DEVELOPMENT PROGRAM

—-iz o
PROGRAM TITLE
LINER EVALUATIONS FOR URANIUM MILL TAILINGS

]
3
éONTRACTOR Oak Ridge National Laboratory ;
DOE CONTRACT NUMBER W 7405-ENG-26 !
CONTRACTOR'S CONTROL NUMBER onp-wDxs(42)
PFINCIFPAL INVESTIGATOR Tsuneo Tamura i

ADDRESS Oak Ridge National Laboratory

P.O. Box X
Oak Pidge, TN 37830

TELEPHONE: COMMERCIAL (615) 574-7250
FTS ©624-7299

TsUEEENfﬁAcron
CONTACT ﬂ
ADDRESS ‘

TELEPHONE: COMMERCIAL
FTS ]

BUDGET OBLIGATION EYBO EYB1 FYB2 FYB3 Fyas
(000) 0 100 150 150

FUSIICATIONS
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PROGRAM SUMMARY:

ORNL is extending cechnology developed in earlier liquid waste
disposal programs to investigate changes in clay liner character-
istics that may occur as a result of prolonged leachate movement
through the liner, [t is known that the sorptive properties of
soils, including clays, are influenced by the acidity, oxidation
potential, and ionic strength of leachates passing through the
materials. In time, chemical changes such as lime dissolution and
fouling of the reactive surfaces of the soil particles may cause
sisnificant degradation of the liner as a contaminant barrier.
ORNL's knowledae of these phenomena will be used as the basis for
generic criteria which determine whether or not a liner is
required at a given disposal site. Site-specific liner desian
will be the reponsibility of the UMTRAP Technical Assistance
Contractor and Remedial Action Contractor.

At its March meeting, the Technologv Working Group recommended
that ORNL be given primary responsibility for liner technoloay
associate with the disposal of the Canonsburg tailinas. The
unigue character of these tailinas and the west Pennsvlvania
rlimate combine to pose a difficult disposal problem that must be
csolved on a short time scale.




UMTRAP TECHNOLOGY DEVELOPMENT PROGR
PROGRAM TITLE

LLUTION OF GROUNDWATER DUE TO INACTIVE URANIUM

CONTRACTOR university of Colorado Cente
DOE CONTRACT NUMBER DE-AC02-765T44206
CONTRACTOR'S CONTROL NUMBER -

PRINCIPAL INVESTIGATOR willard R. Charrell

ADDRESS Center for Fnvir-cnmental Scienc
University of Colorado at Denve
Campus Box 136

1100 14th Street

Denver, CO 80202

TELEPHONE: COMMERCIAL (303) 629-3460

FTS 303-629-3460

SUBCONTRACTOR *+ Geochemistry and Environmental

CONTACT cGergely Markos
ADDRESS 2639 Commerce Road

Rapid City, SD 57701

TELEPHONE: COMMERCIAL (605) 348-9720
FTS 782-7000/348-9720
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BUDGET OBLIGATION
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*Subcontractor Coloradn State University
Contact: John D. Nelson
Address Geotechnical Engineering Dept.
Colorado State University
Fort Collins, CO 80523
Telephone Commercial (303) 491-6081

FTS 303-491-6081
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PROGRAM SUMMARY:

This program was initiated in FY79, under DOE Headguarters sponsor=-
shin, Before the UMTRA Proiject Office was estahlished, the
nrogram was modified to emphasize the gecchemical and geotechnical
characterization of the inactive tailings sites; despite the
program titla, the subject of groundwater pollution has not been
addressed in depth,

ceochemical characterization of the 25 UMTRAP sites is heing
carried out by Geochemistry and Environmental Chemistry Research,
Inc.: this involves one-time sampling and analvsis of tailinas and
underlving soils, near and far off-site soils, and water from
Arill holes and nearby wells and streams., This characrerization
has produced abunaant evidence of cnemicai and physical dis-
equilibria within the tailings; this evidence is supported by
readilv observable surface features such as heavy-metal salt
encrustations which appear and disappear from time to time.

In October 1980, a technology review panel was formed to assess
the significance of these phenomena i~ the desian of tailinas
disposal impoundments., The panel recommended increased suopport of
the present program and initiation of a four-season hdyroloav/
geochemistry investigation of one or more tailings sites to
generate the Adata necessary to quantify contaminant transport
rates within and outeide a tailings pile, FY8l fundinag of the
~haracterization program was subseguently increased, and the
Project Office approved the proposed hydroloay/geochemistry study
described in page 26.

mhe geophysical characterization of the UMTRAP tailinas sites is
being carried out by Colorado State University. This involves the
location of sands and slimes areas, the definition of water
content profiles, and the measurement of phvsical properties
related to pile stability. As a colateral activitv, °SU is
studving problems associated with the transoortation, deposition,
and surface preparation of tailings.
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PROGRAM SUMMARY:

mnis program was initiated in mid-FY81 at the recommendation of
the UMTRAP geochemistry review panel. The objective of the

z agram is to define the release mechanisms and transport rates of
radionuclides and nonradiocactive contaminants, both within and
sutside a tailings pile. Pth season hvdreclogic and geochemical
data from two acid-leach taili sites will be used to valid
and calibrate existing models ‘nr unsaturated and partially

- &

saturated flow. The models will then be used to predict long=term

compliance with EPA standards for all tailings Ai=pnsal =ites,

The UMTRAP sites at Mavbell, Colorado, and Riverton, Wyomina,
which represent extremes of groundwater conditinns among the
western tailings sites, have been selected for study Svstematic
tailinas measurements of the pertinent hydrologirc anﬁ aeochemica
narameters are now in progress and will be continued through the
summer of 1982. Existing data from other tailinas sites will be
used where possible to support to model develoopment,




Conditioning/Reprocessing Technology

Conditioning is the physical or chemizal treatment of tailings

as a means of enhancing long-term stability and safety,

Reprocessing 15 treatment for the purpose of mineral recovery. In
the United States, conditioning has received little attention as a
tallings management option, primarily because of high cost.

Reprocessing, on the other hand, may be economic: Lly advantageous,

and PL 95-604 requires that mineral cecovery be considered before

reaedial action can begin at a designated tailings site,

Two conditioning processes, chemical separation of actinides and
physizal stabilization (e.g., by slagging), are emphasized in the
UMTRAP technology development program; related work in such areas as
tailings neutralization through the use of natural cock i35 monitored
out ot supported directly ky the Project Qffice.

in general, actinide separation=--specifically, radium and
thorium separation--involves high-temperature processes that are
carried out in special-purpose chemical reactors. By contrast,
teprocessing for mineral reccovery is economically feasible only in
inbient-temperature heap-leach processes; thus, there is little

of a

D

incentive to separste radium and thorium as a follow-on stag
‘2processing operation, On the other hand, if actinides are
ceparated [or salfety reasons, mineral recovery is essentially free:
iranium recovery, for example, may be attractive for tailings that
wo'ild not otherwise have been considered rich enough {ur repcoces-

sing.

T -



Therefore, even though the UMTRAP reprocessing activity is Cunded’
separately {ron technology development, the two programs are

voordinated through the Conditioning/Repnrocessing Task Group.

The Project Office supports twe conditioning technology programs,
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UMTRAP TECHNOLOGY DEVELOPMENT PROGRAM
PROGRAM TITLE EXPERIMENTAL EVALUATION OF URANIUM MILL TAILINGS
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program.
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PROGRAM SUMMARY:
LANL's areas of emphasis in conditioning technoloay include
chemical actinide separation and thermal stabilization
(slaaging). Among the chemical treatments being considered are
sulphuric acid leaching, sodium carbonate leaching, and brine
(sodium=-potassium chloride) leaching. Recently, attention has
heen directed toward thermal stabilization--e.q., by slaaaging in a
coal=-fired kiln--as a means of reducing radon omanation.

Decisioris for or against tailings conditioning will be made on a
site-gpecific basis and will be influenced strongly by economic
considerations. LANL is developing a format for comparina the
costs of the various disposal options. A preliminary analysis
leads to the conclusion that, on tne vasls Ot economics alone,
every option for on-site conditioning and disposal should bhe
investigated before a decision is made to move tailings to a
remote disposal site. At the Shiprock site, for example, the
tailinas can be calcined and covered on-site at a cost which is
less than that of moving the tailings to a new disposal site only
a few miles away. In other words, at tailings sites where final
disposal of an upgraded waste form is possible, there mav be an
economic advantage in on-site dispnsal. An important feature of
the calcination process if that it utilizes coal energv, whercas
the transportation of tailings to a new disposal site inevitably
involves the use uf petroleum-based Ffuels,

The potential advantages of on-site slaaging are sinch that LANL is
now preparing a proposal for an accelerated pilot-scale demon-
stration (which would be carried out in an experimental cement
kiln). No major extension of present technologyv is involved in
this process, and it is reasonabhlie to expect that it could be
readv for full-scale application by late 1983,
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UMTRAP TECHNOLOGY DEVELOPMENT PROGRAM
PROGRAM TITLE vuranium MILL TAILINGS TREATMENT

CONTRACTOR Oalk Ridge National Laboratory
DOE CONTRACT NUMBER W7405~ENG-26
CONTRACTOR'S CONTROL NUMBER oONL-wDx1
PRINCIPAL INVESTIGATOR Allen D. Ryon
ADDRESS Oak Ridge National Laboratory
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SUBCONTRACTOR
CONTACT

ADDRESS
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Ryon, A. D., F. J. Hurst, and F. G. Seeley, "Nitric Acid Lea
Radium and O Uranium Ores

‘ther Significant Radionuclides from
IRNL-TM~5944 (August 1977).

O

R.."v

~ %1 . "
railings,

Ore Tailings," Hydrometallurgy, 2, 249 (1977).

Scheitlin, F. M., and W. D. Bond, 1980. "Remova) of Hazardou
Radionuclides from Uranium Ore and/or Mill Tailings: Progre
Report for the Period October 1, 1978 to September 30, 1979.
ORNL-TM-7065, Oak Ridge National Laboratory, Oak Ridge, TN.

FTS
BUDGET OBLIGATION EYB0 EYB1 FYB2 FYA2
(000) 0 225 150 0 0
PUBLICATIONS

S
SSs

-

Seeley, F. G., "Problems in the Separation of Radium from Uraniur
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PROGRAM SUMMARY:
This program emphasizes actinide separation by nitric-acid
leaching and by the use of cuelating agents, In addition, ORNL
monitors Canadia:. work on chloride leaching.

In laboratory tests using sands from Salt Lake City tailings, it
was found that three-stage leaching with three-molar nitric acid
at 30°C removed over 80 percent of the radium in the tailings in
one hour. Three-molar nitric acid at 25°C removed 87 percent of
the radi.m in 24 hours; this raises the interesting nossibhility of
heap-leaching with nitric acid, and ORNL suggests that the
residual sands from such a process might be usable as cover
material,

1t was recognized from the outset that nitric-acid leaching is
axpensive and that the process wastes (nitrates) pose a serious
disposal pnroblem. The program was initiated with the nope that
high actinide separation efficiences would offset these dis-
advantages. Progress in quantifying process parameters and costs
has been slower than was anticipated, and it now appears that the
program cannot be completed in time to provide design innut for
the remecdial action at Canonsburg, Pennsylvania--the site most
likely to reguire tailinags conditioning. For this reason, the
UMTRAP Technology Working Group recommended at its March 1981
meeting that ORNL concentrate exclusivelv on the Canonsburg
tailings. This work is being delayed by the unavailahility of
suitable samples of Canonsburg tailings.
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Cornclusion

The UMTRAP technology development program is responeive to the
statement in the legislative history of PL 95-604 that "...it is
intended that the DOE not rush headlong into using technology that
may be effective for a short period of time. The committee* does
not want to visit this problem a2jain with additional aid. The
remedial action must be done right the first time.,..." At the time
the program was initiated, a concerted effort was made to assure
that all the important areas of technology were included and that
maximum use was made of information developed in non-DOE programs.

As in most R&D programs, early progress in the various aceas of
investigation has revealed both omissions and "hlind alleys.”
Corrective action has been taken through the three Technology Task
Groups and the UMTRAP Technology Working Group. Thus, the tech-
nology development program is and wil! remain a dynamic activity.
At whatever point in the UMTRAP schedule design decisions for a
sarticular tailings sits must be madc, “"e program will provide

recommendations based on state-of-the-art technology at that time,

— . v > ———— —. o ——— T — . — e ———

*J. S. House of Representatives Committee on Interior and Insular

Affairs.
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