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ABSTRACT OF REVIEW: APPROVED BY: I ICvt4-- a-v7 "

This report presents a program (HEADCO) for converting static
water level and pressure measurements to formation pressure and
standard hydraulic head for conditions of variable fluid density.
We find no significant problems with the report under review.

BRIEF SUMMARY OF DOCUMENT:

The abstract for the report under review describes adequately the
contents of the report. We include the abstract verbatim for the
summarv of this document.

"Static water-level and fltuid--pressure-measurements are commonly
converted in hvdrolooic studies to formation pressure and
hydraulic head, which are used to determine groundwater flow
characteristics of aquifer systems. While the direct use of
field measurements is usually adequate for determining formation
pressure and hydraulic head for shallow flow systems (i.e.,
<1,000 ft). corrections and conversion parameters must be used to
properly account for fluid-column density effects, which commonly
occur with deep systems.

This report presents a proqram. HEADCO. for converting static
water-level and pressure measurements to formation pressure and
standard hydraulic head. The HEADCO program corrects field



measurements for the effects of fluid-density variation and
selected external stresses. Factors that affect density of the
fluid column. in which field measurements are made. include
temperature. pressure. salinity, suspended solids, and multiphase
conditions. External stresses examined in HEADCO include
barometric and earth tide fluctuations. and gravitational
acceleration variation.

A program description and procedures for converting field
measurements obtained using field test arrangements commonly
employed in the Basalt Waste Isolation Project field program are
provided in this report. The report includes user instructions
and an illustrative test example. Results of a field example
comparison are also provided. This comparison examines observed
and HEADCO-calculated pressures for 30 pressure probes recently
calibrated in a laboratory and tested under field conditions at
borehole DC-S. The test case and field example comparisons
indicate that HEADCO provides accurate estimates of formation
pressure and standard hydraulic head that are well within the
accuracy range of downhole pressure-measuring instrumentation."

SIGNIFICANCE TO NRC WASTE MANAGEMENT PROGRAM:

This report is important to the Waste Management Program because
hydraulic gradients are essential to the determination of travel
time and direction of groundwater flow at the BWIP site. The
magnitude of the vertical and lateral gradients apparently is
quite small. Differences in fluid density can affect the
apparent hydraulic heads in the observation wells and piezometers
located on the Hanford site. It is imperative that the
relationship of these measured heads be compared on an
appropriate basis due to the variable density of the fluids
contained within these observation wells and piezometers. This
report documents a procedure developed by Rockwell Hanford
Operations for the interpretation of field data with respect to
variable fluid density. The-report also contains information and
processes that will take into account external stresses such as
those created by barometric and earth tide fluctuations as well
as gravitational acceleration variations.

PROBLEMS. DEFICIENCIES, OR LIMITATIONS OF REPORT:

We do not find any deficiencies in the report under review. We
do recognize a limitation of the program contained in this
report. The program is designed to take into account variable
fluid densities created by such things as temperature and



dissolved solids. The baseline -density that is used in the
program assumes that the fluid column contains a water of
equivalent density based on essentially total dissolved solids
content. This limitation is a restriction on the usefulness of
the program if the fluid column in a piezometer should not
contain a single density fluid based on TDS. We find this
limitation a point worth noting but not worth criticizing at this
time. It should be easy enough for Rockwell Hanford Operations
to sample and test the water quality in the piezometers (which
they do periodically) and boreholes to ascertain whether the
borehole contains a variable density fluid due to a variable TDS
content. If these boreholes do contain such a variable density
fluid then the program should be altered to accommodate this
aspect of data interpretation.

The multi piezometer completions that currently are in place (DC-
194 -20. and -22) are. with two exceptions, filled with Hanford
System water. This constant density water is different than that
found in the basalt flow tops monitored in these piezometers.
Two exceptions occur. The Umtanum piezometer in DC-19 was air-
lift pumped for testing thermal effects on the adjacent
piezometers in the same borehole. This piezometer, as a result,
contains the Umtanum water. We believe this piezometer should
contain water with a constant TDS content that is Umtanum water.

The second piezometer that may not have Hanford system water for
its full depth is in cluster DC-20. A crimp formed in the
piezometer tubing during the placement of the piezometers at
cluster DC-20C. The Sentinel Gap piezometer string was dropped
inadvertently and fell to a depth of 1.754 feet. A crimp was
found in the Cohassett piezometer at a depth of about 1,754 feet.
Rockwell attributes this crimp to the falling piezometer. The
crimp prevented the placement of various equipment at the seating
nipple near the bottom of the Cohassett piezometer string. This
crimp prevented Rockwell Hanford Operations from developing this
piezometer in the same manner as the other piezometers in the
other clusters were developed. The standard development
procedure consisted of flushing the tubing with detergent and
water after setting a plug in the seating nipple. Fresh Hanford
System water was then used to flush the tubing to insure that the
tubing was clean after emplacement activities. Obviously this
tubing could not be cleaned and filled with Hanford System water
down to the seating nipple. This last exception could create
problems with the program because we believe that the Cohassett
piezometer would not contain Hanford System water throughout its
total depth.

The field example problem (p. 59-61) compares measured and
observed fluid pressures. The comparison of pressures indicates
that the range in pressure differences is +0.6 to -0.8 lb F/in2
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abs with fluid densities that are not significantly different.
We suggest that the HEADCO program be applied to an alternate
field example if possible. This alternate field example should
involve a fluid with a markedly different fluid density; this
alternate field example will provide an upper bound on the
sensitivity of the correction procedures.


