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SUMMARY

The Hanford Protective Barrier Program is evaluating alternate barriers
to provide a means of meeting stringent water infiitration requirements. One
type of alternate barrier being considered is an asphalt-based layer, 1.3 to
15 cm thick. Evaluations of these barriers were initiated in FY 1988, and,
based on laboratory studies, two asphalt formulations were selected for
further testing in small-tube lysimeters: a hot rubberized asphalt and an
admixture of cationic asphalt emulsion and concrete sand containing 24 wt%
residual asphalt. Eight lysimeters containing asphalt seals were installed
as part of the Small Tube Lysimeter Test Facility on the Hanford Site. Tweo
control lysimeters containing Hanford sand with a surface gravel treatment
were also instalted for comparison.

Fiscal Year 1989 studies focused on monitoring the lysimeter tests and
repeating a number of the admixture formuTation tests using a slightly modi-
fied test procedure. Drainage measurements and tracer tests indicate that
the asphalt barriers have not leaked during the first 12 months of lysimeter
monitoring. The control lysimeters, on the other hand, showed significant
breakthrough after 9 months of exposure. An average of 31% of the precipi-
tation measured at the Hanford Meteorological Station was stored in all the
lysimeters after 12 months exposure. In addition, the gravel-covered con-
trols drained 4.4 cm or an additional 27% of the total precipitation. The
average storage for all lysimeters is higher than expected for a bare soil
surface, but less than expected for a thick surface gravel cover. The dis-
crepancy may be attributable to the air gap around each of the lysimeters,
which allows the soil in the lysimeters to warm to higher temperatures than
found in undisturbed soil. These higher temperatures would result in higher
evaporation rates and, hence, lower water storage. This potential bias will
be addressed in FY 1990 by installing insulation collars around each
lysimeter.
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INTRODUCTION

The Hanford Protective Barrier (HPB} Program, sponsored by the U.S.
Department of Energy and jointly managed by Pacific Northwest Laboratory
(PNL)(a) and Westinghouse Hanford Company (WHC}, is considering asphalt,
clay, and chemical grout as additions to earthen barriers for restricting the
infiltration of water into waste sites on the Hanford Site (Adams and Wing
1986). Pacific Northwest Laboratory is evaluating asphalt materials, while
WHC is evaluating clay and chemical grout.

This report covers the results of asphalt barrier studies conducted by
PNL in FY 1989. These studies are a continuation of work initiated in
FY 1988 (Freeman and Gee 1989). The asphalt barrier studies for the HPB
Program are divided into three categories: 1)} laboratory studies, 2} lysi-
meter studies, and 3) field demonstration. Work for FY 1989 focused on the
lysimeter studies but also included a number of laboratory tests on asphalt
emutsion/concrete sand formulations.

The lysimeter studies are being conducted to evaluate the performance of
asphalt barrier formulations under natural environmental conditions. The
effects of infiltration and root penetration on seal integrity are being
assessed to determine the feasibility of using these materials as part of the
Hanford Protective Barrier. The lysimeters, which are 30 cm in diameter,
were installed in July 1988 (Freeman and Gee 1989) near the Hanford Meteor-
ological Station (HMS) as part of the 100-l1ysimeter Small Tube Lysimeter Test
Facility (STLTF) (Waugh and Link 1987).

(a) Operated for the U.S. Department of Energy by Battelle Memorial
Institute under Contract DE-AC06-76RLO 1830.










































ASPHALT ADMIX FORMULATION STUDIES

A number of asphalt emulsion/concrete sand formulation tests were con-
ducted in FY 1989 to improve on the results obtained in FY 1988. During
FY 1988, the only admixture formulation that exceeded the 10-9 cm/s hydraulic
conductivity criterion (Freeman, Gee, and Relyea 1989) was a mixture contain-
ing 24 wt% asphalt. It was expected that the required asphalt content to
meet the criterion would be lower (18 to 20 wt%). The poor results obtained
.in FY 1988 were Tikely an artifact of the test procedure, which caused the
seals to be subjected to unrealistic stresses to accommodate the permeameter
cells, During FY 1989, the test procedure was modified so that the specimens
were prepared directly in brass permeameter cells, eliminating the trimming
of the specimens required in FY 1988.

Admixture samples were prepared at 18, 20, and 22 wt% using +85 mV cati-
onic asphalt emulsion from Akzo Chemie America, and concrete sand obtained
from a stockpile near the 200 Area on the Hanford Site. The specimens were
compacted using a hydraulic press with a plunger sized to fit snugly inside
a 10-cm brass ring. Four small grooves were cut in the perimeter of the
plunger to allow air and water to escape during compaction. The samples were
compacted at 80 psi and then submitted for hydraulic conductivity tests.

The specimen containing 18 wt% asphalt leaked immediately upon applying 0.5
bar pressure. The 20 and 22 wt% specimens had a hydraulic conductivity of
3 x 1077 cm/s, well above the target of 10-2 cm/s.

Further examination of the specimens showed that they still contained a
significant amount of water from the emulsion. The compaction technique used
in the laboratory did not allow all of the water to escape and resulted in
water-filled voids in the specimens. The retention of water in the admixture
is not experienced in the field because water can easily run off of the top
and bottom surfaces of the admixture and is squeezed out by the roller during
compaction. The conclusion from these tests is that a better laboratory
compaction technique, representative of field conditions, is stiil1 needed
-before valid hydraulic conductivity measurements can be made on small
specimens.
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