- H

United States
Department of the Interior
Geoclogical Survey

Water supply, Army Air Force Flexible Gunnery 3chool,
Kingman, Arizona

By

£. R. Bowen and 8. F. Turner

Released to the open file June 19, 1958

Tucson, Arizona
August 31, 1843




31 August 1943

SBubject: %ﬁ:} mpply, &rmy Air Force Flexible Guanery

Memorandum to: Head, Sanitary Section ;
{Through Chief, Military Design Subdivision)

1. This memorandum is submitted in order to make of record
the details of the field investigation of subject water supply made by Mr.
8. F. Turner of the U. 5. Geological Survey and the writer during the
period from 11 August to 21 August 1943,

2. Hackberry Well. - In accordance with the recommendations
Messrs. Turner and Foland of the ﬁ 8. Geological Survey, submitted
in their report of 19 April 1943, and in which the writer concurs, a 16-

inch well is in process of drilling at the recommended location, about
17 miles northeast of the camp. This well, when visited on 12 August
1943, was cased to 330 feet and uncased to a total depth of about 700
feet. The water level stood at 500 feet. A bailer test took out 300
gallons in 9-1/2 minutes and lowered the water level 15 feet. A second
test took out 650 gallons in 32 minutes and lowered the water level 15
feet. On 18 August 1943, the depth of the well was extended to 720 feet,
and it started caving below the water surface.

3. Unwashed samples of the materials encountered st depths
of 650 feet, 588 to 590 feet, and 598 to 600 feet, were tested for per-
meability and specific yleld with the following results:



Tests on sa:  from Hackberry Wash test well
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4. Although the bailer tests were not encouraging, the results
of m permeability tests on materials from 588 to 600 feet, together with
the fact that the well was caving, indicated the possibility that it might be
further developed. The specific ylelds of 17 per cent and 12 per cent are
high and indicate there #mlé be but a moderate lowering of the water
table, as the result of continuous pumping.

5. In light of the mremt importance of this possible source of
water supply, further exploration was deemed justified. It is therefore
proposed to extend the well to a 1, 000-foot depth, case and perforate.

A pump should then be installed and a thorough development program
initiated. Contingent on the results obtained, it my be desirable to
sink another well about a mile or so northeasterly from the present site
in further exploration of this source of supply.

6. Johnson Spring area. - In an effort to determine the extent
of the present source of supply in the Johnson Spring ares and the rate

_of recession of the water table in the three wells now operated, recovery

tests were made upon each of the wells. The well was shut down after

a period of 7 hours or more of continuous pumping and the rate of recovery
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of the water table measured during the kaeeamg 24 hours. The re-
sults of these observations are shown on diagrams Nos. 1and 2. One
purpose of this test sws to determine whether the umw-bmrmg‘ mate~
rials waffe approximately homogeneous or were cavernous, such as are
frequently encountered in limestone formations. The resulting recovery
curves are, without exception, smooth and do not indicate a cavernous
condition. It was therefore thought that the recovery formula developed
by Mr. C. V. Theis of the U, 8. Geological Survey might be applicable
to these materials. A discussion of this formula is given on pages 95
and 96 of U, 8. Geological Survey Water Supply Paper No. 887,

7. The pumping records obtained by the Fost Engineer were
gearched in an effort to assemble the required data. These, together
with the resulting computations, were the coefficient of transmissibility,
and are shown on the attached tables Nos. 1, 2, and 3, Curves for the
resulting values of the coefficient of iransmissibility are shown on
diagrams Nos. 3 and 4. By exterpolating these curves, coefficients of
trmmiuibﬂity may be estimated and introduced into the Theis formula
to solve for anticipated water levels resulting from continuous pumping
operations in the future. Well No. 4 had been operated for a period of
only 26 days, and sufficient data are not available on which to make
gimilar computations for this w_an.»

8.. Too much confidence should not be placed in the results of
these computations in as much as the formula has not been thoroughly
tested under field conditions, and analysis of the data available in this
instance leaves doubt as to its applicability.
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8. Another approach to the préhitm was made by plotting the
static water levels against the total production from each of the wells.
These results are shown on diagrams Nos. 5 and 6. By exterpolating
the a@paﬂnt rate of recession to the depth at which the pump bowls are
to be set, an estimate can be made of the apparent volume of water re-
maining in storage above the pump bowls. With a pump setting of 180
feet in well No. 1, there is an apparent storage of 39. 7 million gallons.
If the well is pumped at the rate of 150 gallons per minute for 16 hours
a day, this supply could be maintained for a period of 275 days or say
9 months, when the water levels will have reached a depth of 190 feet.
Checking thias by the Theis formauls for the coefficients of transmissibility
indicates water levels of 208 to 241 feet at this time,

10. With the proposed pump setting of 170 feet in well No, 2,

- there is an apparent storage of 30.5 million gallons above the pump
bowls. (See diagram No. 6.) If this well is pumped at 150 gallons per
minute for 16 hours a day, the supply will last approximately 212 days
or T months, with a resulting water level of 170 feet at the end of that

peried. A check by the Theis formula indicates a depth of 154 feet.
| 11, During the 26 days that well No. 4 was pumped, it produced
4.9 million gallons, and the water level fell 5.4 feet. The proposed
setting of the pump bowls is 100 feet, and if it is assumed that the pres-~
ent rate of recession of the water table, as related to the volume of
water pumped, will continue, the total amount of water remaining in
w&arkge above the pump bowls is approximately 42 million gallons. If
pumped at the rate of 200 gallons per minute for 16 hours a day, this
will last 145 days or about 5 months.
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12. The conclusions submitted by teletype dated 19 August
1§43, KGN 87, reference 45, from Mr. Saunders, Area Engineer,
Kingman, Arizons, tothe District Engineer, attention of Mr. C. F.
Hostrup, were based upon rapid field analysis of these data. More
detailed studies recently made indicate that these conclusions are
;aw’bnmy too optimistic, It is the wriﬁr's opinion at this time that
a water supply from this area at the rate of 500, 000 gallons a day
cannot be depended upon with assurance beyond a period of about 6
months,

13. The day following that upon which the above-referenced
teletype was sent, the writer examined the out-wash slopes of the
Emmi Mountains. These do not look promising from a water supply
standpoint, and their exploration by test wells is not now recommended.
‘ i4.. On 19 August 1043 three wells in the lower part of Hack-

berry Wash north of the railroad station were examined. That at the
Valentine Indian School is a dug well, 42 feet deep and 25 feet in diameter.
It iz equipped with two turbine pumps with a capacity of 250 gallons per
minute each. The pump operator stated that they had not been able to
pump the well dry with these two pumps in operation for periods of 15
days or more, although the water level dropped about 12 feet.

15, - About a mile upstream from the Valentine Indian School,
at the Valentine Post Office, Mr, E. F. Holt has two wella - one a 10~
inch casing, 60 feet deep from the bottom of a 12-foot pit about 20 feet
deep. It is equipped with a 4-inch horizontal centrifugal pump said to
have a capacity of 700 galions per minute. The second well is 75 feet
of i6-inch casing at the bottom of a 15-foot pit. It is equipped with a

6-inch horizontal centrifugal pump said to have a capacity of 1, 200
B ,




gallons per minute, Mr. Holt said that both of these wells would sustain
a pump discharge for periods of 5 days. The appearance of the irriga-
tion éitehgs indicated that flows up to about 2 second-feet had probably
been handled through them. The width of the canyon at this point is not
over a mile, and the alluvium is apparently free and yields its water
readily.

16. The fact that no heavy wash material was encountered in
the log of the Hackberry Well and the apparent volume of underflow in
Hackberry Wash near the Valentine Fost Cffice suggests the possibility
that the upper Hackberry Wash may have drained into the Big Sandy in
previous geologic times and that the present underflow may possibly
pass under the low divide at the head of the Big Sandy. With this in
mind, it is suggested that if further exploration by welis is contemplated,
that an exploratory hole might be drilled along the south bank of Hackberry
Wash where it turns westerly toward Ewkbﬂry railroad station.

Edward R. Bowen, ~
Major, Corps of Engineers,
Military Design Subdivision.
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Mr, 8. F. Turpner, Hydraulic Engineer, U. 5. Geological Survey,

408 N. Fourth Avenue, Tucson,
Communications Subdivision.

Arizona.
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