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Water supply wells at Canyon De Chelly National Monument

The first record for a well at Canyon de Chelly is for a shallow alluvial well on the south side of
Chinle Wash. The exact location could not be determined from information available in WRD
files. The well log shows that the well was 100 feet deep, but that the majority of the water was
obtained from sand and gravel layers 8-50 feet below ground surface. The well was constructed
in 1936. It reportedly was tested at 48 gpm.

A second well was drilled in March-April 1948. The well (10K-232) was located about 35 feet
northeast of Well 10R-156, the school well at Chinle. A brief report (Halpenny, 1949) in the
WRD files seems to indicate that this well would be used to supply water for the school.
However, later documents identify the Headquarters Well as being the same depth (280 feet) and
having water chemistry data from April 1948.

Well data files at WRD (prepared by Bill Werrell) include photos of two NPS wells at the
Thunderbird Lodge. Well No. 1 is located at the northeast corner of the Thunderbird
development. (It’s possible that Well No. 1 might be the 280-foot well discussed in the preceding
paragraph.) Well No. 2 is located at the southeast corner of the Thunderbird development. WRD
files contain information for only Well No. 2. Well No. 2 is the current water-supply well for
NPS facilities.

Well No. 2 is also identified as 10P-536. The well was constructed with a cable tool rig from
August to October 1967. The well is 617 feet deep and obtains water from the DeChelly
Sandstone. The upper 110 feet of the well was reamed to allow installation of 8-inch casing,
which was sealed with clay and cement to exclude poor-quality water from entering the well.
Six-inch casing was installed to 617 feet with torch-cut perforations from 160-205, 402-447, and
550-597 feet. Static water level was at 9 feet bgs. The well was test pumped at 200 gpm for 48
hours, resulting in 27 feet of drawdown.

In July 1979, Garland Moore (WRD Hydraulic Engineer) traveled to CACH to test the well. He
found that silt had filled the lower 40 feet of the well; sealing off the perforated zone from 577-
597 feet. The pump delivered 70 gpm with a pressure of 62 psi at the wellhead. Comparing the
results of the 1979 test with the 1967 test (when the well was constructed), Moore determined
that the well efficiency had decreased. He attributed the decreased efficiency to encrustation of
perforations and silt covering 20 feet of the perforated zone.

In April 1982, the Well Surveys Company from Hereford, Texas conducted a video survey of the
well. They noted heavy scale build-up on the inside of the casing. They noted the bottom of the
well at 586 feet. They cleaned the well by “Sonar Jetting” which removed some of the scale.
There is no record of a pumping test after the jetting to evaluate performance.

It is very likely time to clean the well again. This may be difficult if the wellhead is located
inside the building. The building will prevent access with a drill rig.
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Canyon De Chelly Well No. 2, March 1968
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Canyon De Chelly Well No. 2, June 1979

10

\

N
o

Depth to water below ground surface, Feet
N
a1

w w
a o
—

45 Pumping Rate 70 gpm

50
18:00 19:00 20:00 21:00 22:00 23:00

When the well was new (1968) pumping at 192 gpm lowered the water level to about 35 feet
below ground surface. In 1979, pumping at 70 gpm lowered the water table to 40 feet bgs.



Water Chemistry data

Canyon De Chelly Well No. 2

L.Martin
March 2011

8/28/67 10/5/67 2117177
Boron .01 .29
Iron .04 .07 .06
Calcium 109 72
Magnesium 38 16
Sodium 18 13
Potassium 8.5 12.5
Phosphorous Trace .02
Bicarbonate 289 215
Carbonate Trace Trace
Sulfate 191 76 177
Chloride 34 21 1.9
Fluoride 0.5 .25 19
Nitrate Trace .87 .18
TDS 580 320 448
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CANYON DE CHELLY WM
WELL NO, 10P=-536
Constant Discharge-Variable Drawdowm
Date: March 19, 1968
Observers: USGS, Flagstaff
Weather: Unknowm
Clock Pumping Avg. Depth to
Tine Time Q Water Drawdowm Spec.
gnr.z S&.z gpm ‘Pt,! ‘R,Z _Cap, Remarks
8:15 AM 0 - 9.0 SWL
1 192 15.0 6.0
2 20,0 11.0
3 24,0 15,0
4 24.0 15.0
5 24,0 15,0
6 25.0 16,0
7 25.0 16,0
8 26,0 17.0
9 26,0 17.0
10 26,0 17.0
15 26.4 17.4
20 26,8 17.8
25 27,0 18.0
30 27,0 18,0
35 27,0 18,0
40 27.0 18,0
60 30,0 21.0
75 30.8 21.8
90 32,0 23.0
105 32,0 23,0
120 32,0 23.0
150 32.0 23.0
180 33.0 24,0
210 33.0 24,0
240 33.5 24.5
300 3.0 25.0
360 34.0 25.0
420 3.0 25.0
600 35.0 26,0
780 35.0 26,0
960 35.0 26,0
1140 35.0 26.0
1320 35.0 26,0
1500 36.0 27.0
1800 - 3%.0 27.0
2160 3%.0 27.0
2520 3.0 27,0
2880 192 3%.0 27.0
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CANYON DE CHELLY
WELL NO. 10P=536

Recovery Data

Date: March 19, 1968

Observers: USGS, Flagstaff

Pumping Time Pump Depth to
Time Stopped t/ Water Recovery
(Min,) (Min.) ¢! (Ft,.) (Tt,.) Remarks
2880 0 Infinity 36.0 0 Pump stopped
2881 1 2881 30.0 6.0
2882 2 1441 25,0 11,0
2883 3 961 24,0 12,0
2884 4 721 23,6 12 .4
2885 5 577 22,6 ° 13,4
2886 6 481 21,6 14,4
2887 7 412 21,0 15.0
2888 8 361 21,0 15.0
2889 9 292 20,0 16.0
2895 15 193 17.0 19.0
2900 20 145 17.0 19.0
2905 25 162 17.0 19.0
2910 30 97 16.6 19,4
2915 35 83 16.6 19.4
2920 40 73 16,0 20,0
2925 45 65 16,0 20.0
2940 60 49 14,0 22,0
2955 r i) 39 14,0 22,0
2970 90 33 14,0 22,0
2985 105 28 14,0 22,0
3000 120 25 14,0 22,0

3240 360 9 12,0 24,0 End of Test
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Hydraulic Engineer, Water Resources, SWR

Analysis of Canyon de Chelly National Monument Water Source

' Regional Chief of Maintenance, SWR

Purpose: Conduct a flow test of the existing water supply system at
the monument,

Results:

1.

The pump 18 operating in accordance with manufacturer's performance
curves.

2. Electrically the pump is in perfect operating condition.

3. The lower 40 feet of the well is reportedly filled with silt
thus sealing off 20 feet of the perforated zone from 577 to
597 feet below top of casing.

4. The pump is delivering 69.8 gpm with a pressure of 62 psi at the
well head.

5. The well has a lower efficiency rating at this time wherein the
drawdown is 22 feet lower than it should be. This i{ncreased in
pumping head consumes 6.7% of the total enmergy requjrements of
the pump.

Recommendat ions:

1. Pump - none.

2, Well - the lower .40 feet should be cleaned of all silt and the

incrusted perforations should be cleared by chemical and
mechanical methods.

Existing System at Well Head:

1.

Well-
Diameter - 6 inches, Total Depth — 617 feec.
Diameter - 8 inches, Total Depth - 110 feet.
Perforations - field cut (k" x 12").

47 perforations from 597 to 550 feet.

45 perforations from 447 to 402 feet,

50 perforations from 205 to 160 feet.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan o,;m“ e
ggﬁ:mwcny 101110
soro-112
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RESULTS OF FLOW TEST
Pressure Equivalent Time to £ill Computed
(psi) (feet) 35 gal (sec) (gpm)
0 0 24 87.5
20 46.20 26 80.8
40 92.40 28 75.0
60 138.60 30 70.0
80 184.80 32 65.6

At the conclusion of the above test a pressure gauge was installed at the
top of the discharge line. Normal operating conditions showed that the
system operates at 62 psi. Computed flow is 69.8 gallons per minute.

The above flow conditions compare favorably with the pump performance
curves supplied by its manufacturer.

/&

Well Performance~

Constant discharge time drawdown measurements were made for 150
minutes on the drawdown and 40 minutes on the recovery cycle with

a Fisher M~Scope. All measurements were made to 0.0l feet from

the top of cgsing and later reduced to ground level. (See Appendix A
for test data and appropriate graphs).

In comparing the results of this short term test with a more compre-
hensive test performed in 1967 we find that the well has decreased
in efficiency, where the drawdown 1s 22 feet lower than it should
be. The raising of 70 gpm for the 22 feet consumes approximately
6.7% of the total electrical energy requirements of the pump.

Efficiency can be restored by removing all incrustation at the
perforations and cleaning approximately’ 30 to 4Q feet of silt

at the bottom of the well which has sealad off the lower 20 feet
of perforations (597 to 577 feet).
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Hydraulic-

Static Water Level - 9.25 ft. below ground level. Test pumped
48 hours at average discharge rate of 192 gallons per minute,
Drawdown from 9.25 feet to 36.0 feet below ground level.

Pump-
Unit Jacuzzi 7556J5-T/S-131, Serial #581-20034.

Motor-
Franklin Electric

Model # 236102200 3

RPM - 3450; volts - 208/220
Cycles -~ 60; AMP -20.6

SF - 1,15; SFA - 23,2

HP - 7.5; SER - AN785

Code - G; Date - 07.

Pump and motor located 106 feet below top of casing.

Electrical Test-
A. Incoming idle voltage - 240
Running voltage - 230
Running gnperage: Black - 21a
. Yellow - 23a
Red - 2la

B. Check Pump - motor for ground-
(motor windings to housing)
1 Red gaod
2 Black good
3 Yellow good

C. Check "Open Windings (continuity) in cable or motor-

1-2 (Red to Black) 0.70XRr1

2-3 (Black to Yellow) 0.75XR1

1-3 (Red to Yellow) 0.80XRr1
Flow Test-

Install pressure gage nearest pump discharge line, bollowed by 1%"
gate valve -and 10 feet of 13" discharge line. Discharge to system
and reservoir valved shut so that all water will flaw to test area.
Flow measurements made in 35 gal. rated garbage can and time.
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