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Communication No. 4

Mr. Jeff Pohle DAO& Doc d _ .
Division of Waste Management t41- Po R
Mail Stop 623-SS LPD
U.S. Nuclear Regulatory Commission Dljgtibution:__
Washington, D.C. 20555 X h___ _

RE: NTS (Retun to Wm, 623SS)

Dear Jeff:

I have enclosed a copy of the following document reviews
completed by Williams and Associates, Inc. during the month of

V October.

1) Erickson, J.R.. and Waddell, RK., 1985, Identification and
Characterization of Hydrologic Properties of Fractured Tuff
Using Hydraulic and Tracer Tests--Test Well USW H-4, Yucca
Mountain, Nye County, Nevada: U.S.G.S. Water Resources
Investigations Report 85-4066, Denver, 30 p.

2) Waddell, R.K., 1985, Hydrologic and Drill Hole Data for Test
Wells UE-29a#1 and UE-29a#2, Forty Mile Canyon, Nevada Test
Site: U.S.G.S. Open-file Report 84-142, Denver, 25 p.

Please contact me if you have any questions concerning these
reviews.

Sincerely,

P 0 £. aJ24dea
Roy E. Williams

REW:sl

enclosure
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DOCUMENT: Erickson, J.R. and Waddellp R.K., 1985,
Identification and Characterization of Hydrologic
Properties of Fractured Tuff Using Hydraulic and
Tracer Tests--Test Well'USW H-49 Yucca Mountain, Nye
County, Nevada: U.S.G.S. Water Resources
Investigations Report 85-4066, Denvers 30 p.

REVIEWER: Williams and Associates, Inc.

DATE REVIEW COMPLETED: October, 1985

BRIEF SUMMARY OF DOCUMENT: DATE APPROVED:

The primary purpose of the report is to present results and
interpretations of hydrologic and tracer tests-used to identify
and characterize fractures contributing to ground water flow in
test well USW H-4. The report- under review summarizes the
results of temperature surveys, and tracer tests under pumping
and non-pumping conditions. A companion report by Whitfield and
others (1984), entitled "Geohydrologic and Drill-Hole Data for
Test Well USW H-4v Yucca Mountains Nye Countys Nevada," presents
data on drilling operations, lithology, geophysical well logs,
pumping tests, and water chemistry for test well USW H-4.

Fractures intersecting the wellbore of test well USW H-4 were
identified with a combination of acoustic-televiewer logs and
television-camera logs. According to the report under review,
the strike, dip direction, and magnitude of the dip could be
determined from the acoustic-televiewer log; only the strike and
dip direction could be determined with the television log.
Fracture location data based on the acoustic-televiewer logs and
television camera logs were correlated to-data provided by the
temperature survey. Data from the temperature survey were used
to ascertain which fracture zones produced the greatest quantity
of water. Table 2 of the report under review shows the
correlation of flow points, identified from temperature logs
obtained during pumping, with fractures identified from the
acoustic-televiewer and television-camera logs. The data suggest
that northeast-trending fractures are the most significant with
respect to water production in test well USW H-4.

The temperature profile and zones that produced water during
pumping are shown in Figure 5 of the report. Thirty-three
separate inflow points were identified from the temperature logs.



A tracejector survey (radioactive-tracer flow survey) was
conducted to provide a quantitative measure of water production
in the borehole. The tracejector survey was run in test well USW
H-4 during the same pumping test as the temperature survey. The
results of the tracejector survey are summarized in Figure 3 of
the report. The results of the tracejector survey provided an
estimate of the percentage of water produced from individual
intervals during the pump test in well USW H-4. According to the
report under reviews the flow surveys indicate that less than 21
percent of the total saturated section penetrated by test well
USW H-4 contributed measurable quantities of water to the
wellbore.

Tracer tests were conducted under non-pumping conditions to
provide information on the rates and directions of water movement
in the borehole under non-stressed conditions. Table 1 of the
report under review presents a summary of the tracer-spike
velocities and flow rates. The tracer test results indicate that
under non-pumping conditions water is moving toward the interval
2,500 through 3070 feet, from both above and below, with the
water leaving the borehole somewhere within this interval.
According to the report under reviews the two zones where water
was observed entering or leaving the borehole correspond to the
most permeable intervals identified by injection tests of
isolated intervals.

The authors of the report under review used a method developed by
Snow (1969) to. construct hydraulic conductivity ellipsoids for
three separate conditions. The authors of the report under
review note, however, that by assuming arbitrary values for
fracture apertures, the orientation and eccentricity of the
ellipsoid could be determined, though the values of hydraulic
conductivity would have no real significance. Hydraulic
conductivity ellipsoids were constructed for the following
conditions:

1) The first hydraulic conductivity ellipsoid calculated was for
an equal aperture case, in which all fractures were assumed
to have the same aperture.

2) A second analysis was made with the assumption that the
northwest-trending fractures were closed.

3) The final hydraulic conductivity ellipsoid was calculated for
the case where the northwest-trending fracture apertures were
set equal to twice the value of the apertures of the
northeast-trending fractures.

The construction of the three hydraulic conductivity ellipsoids
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was primarily an academic exercise since fracture aperture data
are unavailable for test well USW H-4.

The authors of the report under review attempted to estimate the
effective porosity and fracture porosity for the fractured tuffs
in test well USW H-4. The procedure used to estimate fracture
porosity consisted of the following steps:

1. The equivalent fracture aperture was estimated by dividing
the estimated transmissivity in USW H-4 by the number of
producing zones as determined by the temperature log during
pumping.

2. The orientations of all fractures determined from the
acoustic televiewer log were used to estimate the correction
factor for sampling-frequency error caused by the high-dip
angle of the fractures relative to the borehole.

3. The aperture of the fractures times the corrected number of
fractures divided by the length of the borehole along which
production was determined was considered to be an estimate of
the fracture porosity.

According to the report under review, the fracture porosity is
about 0.0001 to 0.001, and the effective porosity is the same or
less. The procedure used to obtain these values will'yield rough
estimates of the fracture porosity only.

SIGNIFICANCE TO NRC WASTE MANAGEMENT-PROGRAM:

The report under review presents valuable data with respect to
the locations of water producing fracture zones in test well USW
H-4. Valuable data pertaining to the directions of flow within
the borehole also are presented in the report under review. The
results presented in the report under review potentially are
valuable in the interpretation of aquifer test data presented in
the companion report by Whitfield and others (1984). The results
of data presented in the report under review and in Whitfield and
others (984) represent very valuable information with respect to
ground water flow conditions in the vicinity of test well USW H-4
and in the development of the conceptual model for the saturated
zone in general.

PROBLEMS. DEFICIENCIES OR LIMITATIONS OF REPORT:

The primary deficiency of the report under review is that the
report presents results only. The actual data and methods used
to interpret the data are not presented in the report. The
report under review constitutes a summary of test results for
test well USW H-4. Much of the information presented in the
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report is based upon a subjective interpretation of the data.
Without the actual test data it is not possible to perform an
independent analysis of the testing procedures and results of the
tests conducted in test well USW H-4.

SUGGESTED FOLLOW-UP ACTIVITY:

The well logs, original data and methods of data interpretation
associated with this test hole should be referenced and made
available to the NRC and public upon request. This is necessary
for performing independent analyses and reviews of testing
procedures and results. These data may also be significant in
the development of a conceptual model for the saturated zone.
Also, attempts should be made to correlate the borehole flow
survey logs among all boreholes each time a new hole is drilled
and tested.
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