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RE: NTS

Dear Jeff:

A copy of the review of the following document is enclosed.

1. Pawloski, GA., May 1981, Water Contents of Samples from the
Nevada Test Site: Total, Free (Natural State to 105°C) and
More Tightly Bonded (105-700°C). Lawrence Livermore National
Laboratory, UCRL-53130.
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FILE #:

DOCUMENT #: UCRL-53130

DOCUMENT: Pawloski, G.A., May 1981, Water Contents of Samples
from the Nevada Test Site: Ttal, Free (Natural State
to 105°C) and More Tightly Bonded (105-700°C).
Lawrence Livermore National Laboratory.

REVIEWER: Williams & Associates, Inc.. , In---

DATE REVIEW COMPLETED: May 13, 1987

ABSTRACT OF REVIEW: APPROVED BY: __

The report under review describes the development of improved
methods of determining the water content of materials surrounding
nuclear test sites. The use of the epithermal neutron logging
technique is investigated by measuring the moisture content of
samples from a logged borehole in the laboratory. The moisture
in the soil was differentiated into free water, more tightly
bound water and zeolitic and inner layer water.

The author concludes that the logs can be used to differentiate
alluvium from tuff because of differing moisture content and that
in some cases various tuff units may be differentiated from each
other. A limited amount of the data were available from the
Paintbrush unit which occurs in Yucca Mountain; however, none of
the data actually were derived from Yucca Mountain.

BRIEF SUMMARY OF DOCUMENT:

-he objective of the investigatori w tcs develop a better method
-f;r> measi.'-ing the water content in Ecil.- urroundinqg underqrL..nd
)ii: ear test sites. At the :ime thie report was writtc-n. water
*r-rtent was measured by ta:inn si -.I..l1 cr ampl]es p-omptiv at
'h'- ;irill site jrnd measurin- wa!-i.r- Pci t: r. A t-.tron log
ma. be used -r moistur-7 e ; l-, --4rated f- S. The
devLce actual lv measures hirogen Cin ;r.nteni. in the 'irall of the
drill hole. In the case of measuring water in the sil,
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extraneous hydrogen may exist that affects the reading of the
neutron log. The author discusses the use of an epithermal
neutron log to measure total water content which would give
better data and would be less expensive than discrete sidewall
sampling.

To confirm the correct operation of the epithermal neutron sonde
the total water content was measured in laboratory samples from
holes in which the epithermal neutron log had been run. The
components of water consisted of free water, water driven off by
heating to 105°C, more tightly bound water lost in the 105-700C
temperature range, and zeolitic and the inner layer water which
is removed by heating to 700°C. The total water content was
calculated from the values of free and more tightly bonded water.

A total of 374 NTS samples were tested for more tightly bonded
water content. The samples were taken from twelve different
drill holes in tuff and alluvial materials. A detailed
description is presented of the methods used to determine the
more tightly bonded water.

The experimental standard deviation for the more tightly bonded
water was determined to be +0.0059 of the weight fraction.
Calculations for total water content are presented. Results are
presented in the form of graphs of water content versus depth in
meters. Three curves are shown; one for total water, a second
for free water, and a third for more tightly bonded water. The
majority of the materials tested were alluvium. A limited amount
of data for the Paintbrush tuff exist. These are the only data
presented for materials which occur in Yucca Mountain. A
correlation between total water content and lithology is
presented. It appears to be possible to assign total water
content values by lithologic units. Differentiation of alluvium
from tuff by water content is possible and in some cases the
various tuffs may be differentiated. After the epithermal
neutron sonde is calibrated it may be possible to differentiate
lithologic units by the water content values determined by
methods presented in this report.

SIGNIFICANCE TO NRC WASTE MANAGEMENT PROGRAM:

Thj-- paper does not appear to be o sirqnificance to the High-
Level Waste Repository Program. Fw dat-a &r-X-e for eny rials which
occur in Yucca Mountain; no dat ., e. der vr-d from ' e re.irin of
the repository. Some of the m,-thoo iCo]q::d -v;l o o Opt-d for
*-int-rmininl water convent poss}[2 t : -5tld t9 of mfi^r'ce in
* t- repo-;. > ory program.



PROBLEMS, DEFICIENCIES OR LIMITATIONS OF REPORT:

The weakest portion of the report is that research did not
include data for Yucca Mountain. However. at the time the report
was written, Yucca Mountain was not of great interest to the High
Level Waste Repository Program.


