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ABSTRACT

A field test was conducted on a uranium tailings pile to evaluate the
effectiveness of 15 chemical stabilizers for control of fugitive dust from ura-
nium mill tailings. A tailings pile at the Federal American Partners (FAP)
Uranium Mill, Gas Hills, Wyoming, was used for the field test. Preliminary
Taboratory tests using a wind tunnel were conducted to select the more promis-
ing stabilizers for field testing. Fourteen of the chemical stabilizers were
applied with a field spray system pulled behind a tractor; one--Hydro Mulch--
was applied with a hydroseeder. A portable weather station and data logger
were installed to record the weather conditions at the test site. After 1 year
of monitoring {including three site visits}, all of the stabilizers have
degraded to some degree; but those applied at the manufacturers' recommended
rate are still somewhat effective in reducing fugitive emissions. The follow-
ing synthetic polymer emulsions appear to be the more effective stabilizers:
Wallpol 40-133 from Reichold Chemicals, SP-400 from Johnson and March Corpora-
tion, and CPB-12 from Wen Don Corporation. Installed costs for the test plots
ranged from $8,400 to $11,300/ha; this range results from differences in stabi-
lizer costs. Large-scale stabilization costs of the test materials are
expected to range from $680 to $3600/ha based on FAP experience. Evaluation of
the chemical stabilizers will continue for approximately 1 year.






SUMMARY

Pacific Northwest Laboratory (PNL), under contract to the U.S. Nuclear
Regulatory Commission, is investigating technologies to reduce fugitive dust
emissions from uranium mill tailings. These technologies include the use of
physical and chemical stabilizers. 1In A*gust 1982, a field test was initiated
at the fFederal Amerijcan Partners (FAP)(a Uranium Mill, Gas Hills, Wyoming.
The objective of the field test was to evaluate and compare the effectiveness
of selected stabilizers on a 0.57-ha (1.42-acre) test site divided into 30
individual {6 x 20 m) test plots. Results from the field test have demon-
strated that the stabilizers applied at the manufacturers' recommended applica-
tion rate are somewhat effective in reducing fugitive dust emissions on a
short-term basis (~1 year). This report details the preliminary activities,
the 1982 field test, and the subsequent monitoring activities; the results are
summarized below.

PRELIMINARY ACTIVITIES

® Preliminary laboratory studies {including wind tunnel tests} were
used to test 34 chemical stabilizers under a variety of conditions
{wind speed, temperature cycling, wet/dry cycling, application rate,
concentration, etc.} using simulated tailings; 15 chemical stabi-
lizers were selected for the field test.

e Eight uranium mills were visited to select a field test site. The
FAP site was chosen because of its location, tailings conditijon, and
availability of space and equipment.

¢ A portable field spray system consisting of a 6-m spray boom with 12

nozzles and a gas-powered pump that could be pulled behind a tractor
was selected for the field test.

FIELD TEST ACTIVITIES

The field test activities consisted of site preparation and characteriza-
tion, stabilizer application, and field test monitoring.

Site Preparation and Characterization

® The Q.S?—ha test site is located on the southwest side of the No. 2
tailings pile (primarily beach sands). The top ~5 cm of the tail-
ings were removed because the site had been previously stabilized

(a) FAP recently changed its name to American Nuclear Corporation-Gas Hills
Project.



with a Tignin sulfonate stabilizer {Orzan C)}. The surface was
leveled, and the 30 test plots were surveyed.

¢ Fach test plot was sampled at five locations to a depth of ~5 cm
just prior to stabilizer application. Moisture and particle size
analyses were performed. The moisture content of the tailings
ranged from 1.6 to 8.2 wt% (dry basis}; the higher moisture content
resulted from rain prior to stabilizer application.

e Screen analysis showed that the particle size distribution of each
test plot was nearly the same, indicating that the surface tailings
of the test area were uniform.

® The amount of water-soluble salts present in the tailings test plots
was determined. In some cases these salts might be detrimental to
the longevity of the stabilizers; but, due to the natural crusting
that occurs when these salts dry, they may actually decrease the
amount of ergsion. This chemical analysis further verified the
uniformity of the tailings in the test plots,

Stabilizer Application

e Fifteen chemical stabilizers were applied at two selected concentra-
tions: the manufacturers' recommended application and one-half that
application.

® Fourteen of the stabilizers were applied with the portable field
spray system previously described, Minor problems were noted in the
application of Soil Gard, which coagulated in the sprayer pump tank.
Hydro Mulch with an added tackifier was applied to two test plots
using a hydroseeder.

& Selected areas on each test plot were identified, marked, and photo-
graphed to monitor changes with time.

e The installed costs of the chemical stabilizers were determined for
each test plot; they ranged from $8,400 to $11,300/ha. Material
costs ranged from $360 to $3,280/ha. Large-scale stabilization
costs for the test materials are expected to be considerably lower,
ranging from $680 to $3600/ha based on FAP experience.

Field Test Monitoring

o After 1 year of monitoring (including three site visits), the stabi-
1izers have degraded to some degree; but those applied at the manu-
facturers' recommended concentration still appear to be somewhat
effective in reducing fugitive tailings emissions. The following
synthetic polymer emulsions were found to be the more effective
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chemical stabilizers: Wallipol 40-133 from Reichold Chemicals,
SP-400 from Johnson and March Corporation, and CPB-12 from Wen Don
Corporation,

The weather conditions at the test site were monitored by a portable
weather station and data logger. Wind speed and direction, soil and
air temperature, humidity, solar radiation, and rainfall were
recorded, These data are being used to help evaluate the effective-
ness of the stabilizers.
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INTRODUCTION

During the operating life of most uranium mills, process tailings are gen-
erally deposited as a sturry in exposed impoundment areas. With time, the
water separates from the tailings, leaving a new surface layer of tailings
behind the impoundment dam. As the surface of these tailings dries, areas may
become subject to wind erosion. If the surface of the tailings is not properly
stabilized, wind erosion of the tailings pile will continue throughout the
operating phase of the mill and beyond; and wind-blown tailings will impact
nearby areas. Permanent reclamation of the tailings pile will ordinarily be
performed once the impoundment area is no longer used for tailings disposal,
according to the mill's licensing agreement. However, during the active phase
of the disposal area and the interim period before final closure, an effective
method of temporary surface stabilization is necessary to prevent wind erosion
of the mi1l tailings.

In response to this need, Pacific Northwest Laboratory (PNL)(a) is inves-
tigating the effectiveness, durability, and cost of interim stabilization
methods to mitigate the wind erosion of exposed taitings surfaces. The first
phase of this U.S. Nuclear Regulatory Commission (NRC)-sponsored study was to
identify available stabi]izatio?lTateria1s and techniques that could be applied
to uranium mill tailings piles. Currently available stabilizer materials
and industrial users of these products {including mining companies and con-
struction industries where fugitive dust is a problem) were reviewed. Soil
stabilization methods were grouped into the following categories: chemical,
physical, and vegetative stabilization; and 34 chemical stabilizers were iden-
tified. All of these materials are applied as liquids to the soil surface and
most require dilution with water. Chemical stabilizers appeared to be the most
effective for interim stabilization of uranium mill tailings and are generally
the easiest to apply to a mill tailings pile.

In the next phase of the study, both Taboratory and field studies were
conducted to evaluate the effectiveness and durability of selected stabilizer
materials. Because of the Targe number of commercially available stabilizers,
some preliminary laboratory-scale wind tunnel studies were performed to iden-
tify the more promising chemical stabilizers and thus limit the number of sta-
bilizers to be field tested. In August 1982, a field test was initiated at a
uranium mill tailings pile in Wyoming. Weather data were recorded at the test
site, and the test plots are being periodically monitored to study the effects
of site and environmental conditions on the durability of the stabilizers.

This report summarizes the preliminary laboratory studies, describes the
field test activities, and presents some preliminary observations based on
short-term {1 year) monitoring of the test site.

(a) Operated for the U.S. Department of Energy (DOE) by Battelle Memorial
Institute.






CONCLUSTONS AND RECOMMENDATIONS

The following general conclusions can be drawn from the field test and

1 year of monitoring:

Chemical stabilizers are generally effective in reducing fugitive
dust emissions from uranium mill tailings over the short term
(~1 year).

The use of a specific stabilizer will depend on the requirements at
each site and on the availability and cost of the stabilizer,

The stability of the tailings pile should not be greatly influenced
by the presence of the chemical stabilizers; the thin stabilizer
crust would generally deteriorate before a new tailings layer would
be deposited.

Site c¢limatic conditions (wind, rain, snow, and freeze/thaw) will
strongly influence the durability of the stabilijzer.

Based on results of the field test after 1 year of monitoring, the follow-

ing general recommendations are made:

An additional 1 to 2 years of field test monitoring are needed to
evaluate the overall effectiveness and durability of the
stabilizers.

Some additional field testing should be conducted using new or
improved chemical stabilizers that have been identified.

Wind screen systems may be cost effective for controlling fugitive
dust when used separately or in conjunction with chemical stabi-
lizers. A field test to evaluate wind screens should be conducted.












































































































































































































