























The five TH holes that will be monitored are located off the pad in areas where more natural mesa-top
moisture conditions prevail. Information from these holes will provide a basis for comparing changes in
moisture conditions at the pad with changes in natural soil moisture to help evaluate the effects of the pad
fil materials on soil moisture conditions.

The moisture monitoring will be conducted using a calibrated neutron probe. Neutron probes have been
extensively studied by the Laboratory and have been found to be effective tools for measuring soil
moisture content at Los Alamos (Nyhan et al. 1994, 44015). Radioactive constituents in the fill, soil, and
tuff around the existing monitoring holes are within the background range and will not interfere with the
probe measurements. Measurements will be taken according to the following specifications.

e Volumetric field moisture measurements of the fill, soil, and tuff material around each borehole
will be taken every foot to a depth of 3 ft beneath the soil/tuff contact.

e Measurements will be made in a manner that allows quantitative comparison to volumetric
moisture content data previously obtained from holes at the site.

¢ Field logs will be maintained documenting each monitoring round.

e An annual monitoring report will be prepared describing the results of each monitoring round,
interpreting the results, and documenting any identified trends.

In addition to the neutron probe, horizontal and vertical time domain reflectometry (TDR) arrays will be
installed adjacent to the new borehole and adjacent to borehole 49-2906. The most promising emerging
technology for in situ moisture sensing is TDR, which when connected to a data logger can be set to
record moisture content at any time interval. Two TDR sensors will be installed at each of the two
monitoring points (new hole and 49-2906). One sensor will be positioned horizontally just below the
bottom of the top soil in the crushed tuff layer of the new cap, and one vertical probe will be placed just -
below the new cap into the old cover material to detect any progressive downward migration of a wetting
front. The proposed design will allow comparison and correlation of moisture monitoring data using
neutron probes and TDR arrays. If data show that the two moisture monitoring technigues are
comparable, then the TDRs can be used to continuously monitor transient events and potentially replace

use of neutron probes.

Monitoring to support contingency decisions will be conducted on a monthly basis for at least the first two
years following completion of the stabilization measures to provide a comprehensive database that can
be analyzed for seasonal trends. A two-year base period has been selected for supporting contingency
decisions to defray the potential of reacting to false positives. Limited historical data collected by the
Laboratory on percolation of surface runoff into the soil indicates that although climatic conditions may
favor substantial percolation in a given year (Wilcox et al. 1997, 57577), the likelihood that such
conditions will persist for two years in a row is small. Additionally, the significant 1200-ft depth to
groundwater at the site would substantially attenuate short-term pulses in near-surface moisture supply,
and minimal incremental risk would be associated with one or two years of high moisture conditions in the
fill and underlying soil. Seasonal variations in moisture level are anticipated, such that two full years of
data are expected to be necessary to identify differences between seasonal variability and actual long-
term changes in moisture content. Although the supplemental monitoring program will be continued until a
final corrective measure is completed at the site, after the first two years, the program will be reviewed
and modified as appropriate.

In addition to the monthly measurements, additional measurements may be taken to investigate the
effects of selected storm events and rainfall patterns to obtain a better understanding of those climatic
events that affect stormwater percolation and consequent changes in soil moisture content. To facilitate
efficient implementation of the monitoring program as well as the rapid response of monitoring personnel
to specific storm events, a dedicated neutron probe is planned to be acquired and maintained at TA-49.
This would eliminate delays related to transporting the neutron source over public highways.






























