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INTRODUCTION

From June 19 through August 30, 1990, representatives of
the North Dakota. State Water Commission, in cooperation with
the United State:s Bureau of Reclamation, supervised the
construction and testing of 32 production wells completed in
the Oakes a.quife:r. The wells will provide an interim ground-
water supply to irrigate about 680 acres of land located in
the Oakes S,OOO-acre test area. The 5,000-acre test area is
part of the: West Oakes irrigation development tract of the
Garrison Diversion Unit.

Five wl:!lls1r1ere completed in the Wl/2 of Section 4,
Township 130 North, Range 59 West (figure 1). The total
pumping rate of the five wells measured in August 30, 1990
was 1074 gallons per minute.

Fourtet:!nwells were completed in the SWl/4 of Section 3,
Township 130 North, Range 59 West (figure 2). The total
pumping rat.e of the 14 wells measured on August 30, 1990 was
2056 gallons per minute.

Ten wells Wt::lrecompleted in the NEl/4 of Section 16,
Township 130 North, Range 59 West (figure 3). The total
pumping rate of the 10 wells measured on August 30, 1990 was
1021 gallons per minute.

LOCATION-NUMBERING SYSTEM
The location-numbering system used in this report is

based on the public land classification system used by the
U.S. Bureau of Land Management. The system is illustrated in

1



TOWNSHIP 130 NORTH RANGE 59 WEST SECTION 4• •
I

~

N

~ I "'"• 34+00 LAT.

EXPLANATION
2

LINE ·48 LAT.• 38"00 LAT. )

I WELL NUMBER
• 3• 42+00 LAT.

34+00 USBR SITE NUMBER .J
LAT.

----- ------ - ~46~L:J--L~;::;---• ,50+00 LAT.

I
I
I
I
I
I
I
I
I
I
I
I

BOO 400 0
I I I I I I, , , , I

BOO
I

SCALE

~600
I

2,400 FEET
I

Figure 1. --Location of production wells
1 through 5

2



TOWNSHIP 130 NORTH, RANGE 59 WEST, SECTION 3
I

EXPLANATION
6 WELL NUMBER

•
2+00 USBR SITE NUMBER

I
-~-LINE 3d~------ -+ -------------
2+00

12"00 16+00 20+00 24+00

1
4+00

.8

8+00
-u II~ •
W

8+00Z

le9 :J
16+00

LINE 3C3
13• 14• 15•

10

20+00

LINE 3C4
16 17 18 191
• 9+~13 • 14+00 • 22+00. I 26+00

800
I

SCALE

~600
I

2.400 FEET
I

Figure 2. -- Location of production wells
6 through 19

3



TOWNSHIP 130 NORTH. RANGE 59 WEST. SECTION 16
I

14+00 10+00 6+00

LINE IGA2

EXPLANATION
20 WELL NUMBER

•

25 24••
22i{)() 18+00

23
• 22• 21• 20•

2+00

2+00 USSR SITE NUMBER LINE IGA3

'\? 31 30 29 28 27 26~ .- - - - - - - - - - - - Tn 22+00 - r7+ooJ4;oo jQ;Q06+00 2+00

I

800 400 0
I I ••• I•• I I I

800
! I
SCALE

~600
I

2,400 FEET
I

Figure 3. -- Location of production wells
20 through 32

4



figure 4. The first number denotes the township north of a

base line, the second number denotes the range west of the

fifth principal meridian, and the third number denotes the

section in which. the well or test hole is located. The

letters A, B, C, and D designate, respectively, the

northeast, northwest, southwest, and southeast quarter

section, quarter-quarter section, and quarter-quarter-quarter

section (IO-acre tract). For example, well l30-059-l5DAA is

located in the NEI/4 NEI/4 SEI/4 Section 15, Township 130

North, Range 59 West. Consecutive terminal numerals are

added if more than one well or test hole is located within a

10-acre tract (figure 4).

PURPOSE AND SCOPE
The purpose of this report is to provide the U.S. Bureau

of Reclamation with all basic data related to testing and

construction (as-built) of the 32 production wells. The

basic data includes the following:

1) Specific capacity test data
2} .Pump-test data
3} Data used to calculate the maximum sustainable

pumping rate for each well
4} Water-quality data
5) Final discharge rate measurements
6} Pump curves
7} W'211-construction (as-built) data

SPECIFIC CAPACITY TESTS
Specific capacity of a well is the pumping rate divided

by the drawd.own measured after a specified pumping period.

For this report, specific capacity is reported in units of
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130-059-150AA

Figure 4. -- Location-numbering system
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gallons per minute per foot.
For thE! most: part, four specific capacity tests were

completed on eacb of the 32 production wells. The first
specific capacity test was conducted prior to well
development after the aquifer materials collapsed around the
screen. In some cases, no specific capacity data was
reported prior to well development because the specific
capacity was very small and measurement was not practical.

Each specifJLc capacity test was run for a period of five
minutes using a 2-inch diameter centrifugal pump. Pump
discharge was controlled with a 2-inch diameter gate valve.
Discharge rate was measured volumetrically using a 55-gallon
drum and wrist watches capable of measuring time to the
nearest second.

For most wells, a specific capacity test was conducted
after 3, 6, and 9 hours of well development. Well
development consisted of simultaneous jetting and pumping to
remove fine-grained sediment adjacent to and near the well
screen.

The purpose of the specific capacity tests was to assess
change in wl=ll yield in relation to well development time.
Graphs showing change in specific capacity versus cumulative
well-development time for each of the 32 wells are shown in
appendix 1. The greatest increase in specific capacity
generally occurred after the first three hours of well
development. For many wells, the rate of increase in
specific capacity declined significantly after six hours of
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well development. Final specific capacity ranged from 4.5

gallons per minute per foot of drawdown at well #23 to 72.9

gallons per minute per foot of drawdown at well #3. The

large range in specific capacity reflects the large degree of

spatial variability in aquifer hydraulic conductivity.

PUMPING TESTS
Two-hour pumping tests were conducted on 29 of the 32

production wells. Pumping tests on wells 23, 24, and 29 were

not initiated because the specific capacity of these wells

indicated insufficient well yield. At these three well

sites, the small well yields reflect the low hydraulic

conductivity of the aquifer. Well-screen transmitting

capacity was not a factor contributing to the small well

yields measured during the specific capacity tests.

Water levels in the production wells were measured at

selected times using a Solinst Model 101 electric water-level

meter. Discharge was measured every second using a
Panametrics Model 6069 ultra-sonic flowmeter (± 2 percent

accuracy) with transducers mounted on a 5-foot long, 4-inch

diameter, steel measuring section. The discharge rate was

kept constant using a gate valve.

The purpose of the pumping tests was to provide data to

estimate a sustainable pumping rate for each well. Graphs

showing logarithmic time versus arithmetic drawdown are found

in appendix 2. The slope of the lines (delta s) shown at the
top of the graphs was measured from hand-drawn graphs and may
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differ slightly from the slopes of the lines shown in the
figures that: werE~ drawn using a computer soft-ware graphics
package. The lines were included on the graphs to show which
areas of thE~ data plot were selected for analysis.

CALCULATION OF WELL PUMPING RATE

The Oakes aquifer is unconfined at all production-well
sites. As a result, aquifer-test data is characterized by
delayed-yield response which may not dissipate for at least
12 to 24 hours after pumping is initiated. Ideally, each
pumping test: should be run until delayed yield ceases to
affect drawdown response. This allows for calculation of
aquifer parameters (transmissivity and apparent specific
yield) which, in turn, are used to estimate a sustainable
pumping ratE~. BE~cause of project time constraints, a method
to estimate sustainable pumping rates from 2-hour pump tests
was developed using the following formula:

Qfinal =

where:

Qtest (savail. - (sinterf. + snat.))
2

(L\s) (6. 75) + s - + (L\s (6. 75) )
100min. m - s100 .m~n.

Q final = estimated sustainable pumping rate, in
gallons per minute.

Q test = pumping rate measured during 2-hour pumping
test, in gallons per minute.

s avail. available drawdown to top of screen, in
feet.
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s interf. = calculated interference from other wells,
in feet.

s nat.

~ s

= estimated natural water-table decline over
a typical irrigation season, in feet.

= slope of semilogarithmic time versus
drawdown plot for first 100 minutes of 2-
hour pump test, in feet.

s 100 min. = drawdown after 100 minutes of pumping
during 2-hour pump test, in feet.

M

6.75

= initial saturated thickness of aquifer, in
feet.

= constant based on the product of length of
design pumping period and estimated ~s
after delayed yield dissipates.

The length of the pumping period is 40 days minus 0.069
days (100 minutes) which corresponds to extending 2.7 log
cycles on the semi logarithmic time versus drawdown graph.
The ~s value after delayed yield dissipates was estimated by
multiplying the ~s value measured from the 2-hour pumping

test by 2.5.
Data used to calculate sustainable pumping rates for

each of the 29 production wells are shown in appendix 3.

WATER QUALITY
Water samples for chemical analysis were collected from

the 29 production wells after about 100 minutes of pumping
during the 2-hour pump tests. The wells were pumped with a
submersible pump. All water samples were collected from a
faucet mounted at the end of the 4-inch diameter, steel
discharge measuring section.
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Three samplles were collected in plastic bottles for
analysis in the laboratory:

1) Raw (500 ml),
2) Filtered (500 ml), and
3) Filtered and acidified (500 ml) .

Specific conductance, pH, and concentrations of
bicarbonate and carbonate were measured in the lab using the
raw sample. Concentrations of sulfate, chloride, fluoride,
boran, nitrate, silica, and total-dissolved solids were
measured in the lab using the filtered (0.45 micron) sample.
Concentrations of calcium, magnesium, sodium, potassium,
iron, and manganese were determined using the filtered and
acidified sample. A 2-ml ampule of concentrated nitric acid
was added to this sample to lower pH and prevent
precipitation of carbonates and metal oxides.

Concentrations of the major cations were determined in
the lab using a Perkin-Elmer Model 4000 atomic absorption
spectrophotometer. Concentrations of bicarbonate, carbonate,
and chloride were determined using a Fisher Model 741
titralyzer. Concentration of sulfate was determined by a
gravimetric method. The North Dakota State Water Commission
laboratory participates in quality-assurance programs with
the United States Geological Survey.

The water quality analyses are summarized in table 1.
The water ranges from a calcium-magnesium-bicarbonate to a
calcium-sodium-bicarbonate type. Dissolved-solids
concentrations are less than 800 milligrams per liter. The
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Table 1. Water
wells

{,

chemistry analyses from production
1-21, 24-28, and 30-32

I<-------------------------------------------lmllll.r.m. plr Ilt.rl-------------------------------------------->I
Will D.te Hn.n ••••• IILout Ion NUMb.1" I.mplld ~ F. M" C. M. N. K HC03 ~ ~ Cl I' ~ • TDI C'COI HeH N. 1M

15D-D5'-D5CACI 15 Ol-I2-to 33 2.5 D.27 &5 35 'I 5 ~&~ 15D 14 0.3 '.11 655 SU • 35 2.1
15D-D5'-D5CADI 14 07-I2-to 52 2.7 0.22 'I ~5 120 6 53D 201 22 •• 2 •• 11 711 411 • III 2.6
15D-D5'-D5CAD2 15 07-I6-to 27 3.7 0.2& 12D 61 110 7 571 300 2' ••2 •.1 '4' 55. IlS 31 2.'
15D-05'-05CBa2 7 07-I6-to 211 1.4 0.55 110 55 100 6 510 220 17 '.2 '.17 772 421 I 34 2.1
15D-D5'-D5C&U , 07-IO-to 50 2.& 0.~7 10D 36 U 5 ~25 250 16 1.2 0.14 743 401 4' U 2.1
15D- D5'-D5C8CI & 07-10-to 2' 2.' 0.~7 100 51 10D 6 5D' 170 15 •• 2 •• 1 704 1110 • 56 2.2
15D-OS'-05C8DI II 07-15-" 32 I., 0.31 7~ 2~ 112 4 5U ISO , 1.2 '.11 552 2110 • 311 2.1
13D- D5'-D3C8D2 12 D7-12-to 55 I., D.22 7D 25 &7 ~ ~25 110 10 1.2 •• 11 552 211. I 41 2.1
ISD-DS'-OSCC81 , D7-ID-'D 30 2.5 0.' 10D U 5& 4 U3 ISO III 1.2 '.16 552 I" 6S 17 0.1
13D-D5'-D3CCCI 10 07-10-" 51 2.~ 0.'4 110 51 ~5 ~ ~6~ I~O III '.2 0." 61. 431 51 III 0.'
13O-DS'-OSCCDI 16 07-12-" 2' 2.3 D.73 12D 37 5~ 5 ~" l~D 19 '.2 '.16 654 45. 0 2. 1.1
ISD-DS'-OSCDCI 17 '7-17-" U 2.~ D.76 liD 37 se .~ ~16 140 20 '.2 '.'5 591 431 II' 16 0.11
ISD-DS'-D3CDDI 1& 07-17-'D 50 2.7 0.11 IDD 51 ~2 5 ~~O " 16 0.2 0.15 541 3110 17 19 •••
IH-OS'-OSCDD2 It D7-1&-" 2' 3.5 0.67 120 37 52 5 4U 1~0 21 0.2 '.05 651 'IS, 4' 20 1.1
13D-OS'-D~8DA~ I D'-2&-to 2' 2.3 O.~I !5 31 ~5 ~ ~17 110 12 0.2 0.09 535 160 2S 21 1.1

f-'
tv 13O-05'-0~8DA5 2 06-21-'0 2' I., 0.~2 &5 26 ~5 ~ 5" " II 0.2 I '.'11 41'S III 4 2S 1.1

13D-05'-D~8DD5 3 06-2'-" 211 I.~ 0.'5 &7 21 ~O ~ ~02 72 12 D.2 I '.011 4172 lIS0 I 21 1..
13D-D5'-0~CAA' ~ 0'-27-H 2' 1.5 0.7 n 5D ~O ~ UI 110 14 0.2 I 0." 516 ISO U 20 ..,
ISD-05'-0~CAA& 5 06-26-H 2& I.' 0.& !5 34 58 4 US 150 52 0.2 I '.011 .II' SIlO IIf III •. 1
13D-05'-I6AADl 2D 07-2'-H 50 2.7 0.&7 110 32 16 5 531 ISO 2~ 0.2 2 O.U 514 410 110 II 0.3
15D-05'-16AAD2 21 07-2'-H 50 2.1 0.71 100 51 I~ 2 2&0 I~O 22 0.2 '.04 ~1I1 3110 ISO 7 ••3
13D-05'-16A8CI 25 07-2~-H 50 I.~ 1.1 ,. 52 II 2 2115 150 23 0.2 0.05 4S7 170 140 6 0.2
lSD-DSt-I6A8D2 2~ 07-2~-H 52 0.' 1.1 " 51 III 3 30' 150 22 0.2 '.0& 5" 37. 120 • 0.4
13D- 05'-I6ACCI 32 07-2S-H U D.'2 1.1 II D 35 IS 5 521 180 IS 0.2 •• 07 54' 421 161 7 0.5
13O-05'-16ACC2 3I 07-2'-H 51 1.5 1.2 IDD 52 16 3 306 170 IS 0.2 '.05 519 311. ISO II 0.4
15D-OSt-1 'ACDI 50 D7-25-" 55 1.5 1.2 ISO 37 10 2 31S 250 14 ,.2 0.07 614 4110 220 4 0.2
150-05'-16ADC 28 07-2'-H 2' 0.3~ 0." 10D 21 8 2 267 160 14 0.1 0.03 475 361 150 5 '.2ISD-OSt-16ADDI 27 07-24-to 52 1.1 0.73 77 25 & I 248 110 10 ••2 '.'4 386 2" 84 5 '.2
lSD-05'-I6ADD2 2' D7-25-H 52 D.77 0.71 &2 22 12 2 2'8 84 14 0.2 0.04 sea 300 76 8 '.3



water does not pose any limitations with respect to

irrigation a.pplications in the S,OOO-acre test area.

DISCHARGE MEASURING TESTS
The Panametrics Model 6069 ultra-sonic flowmeter was

used to measure discharge rate at each of the 29 production

wells after all lIirellswere completed with pumps and motors,

and connecte~d to the pipe-line distribution systems. A zero

calibration was performed for each installation of the

Panametrics transducers, and zero flow was confirmed by

visual inspE!ction at the butter-fly valves installed on each

of the wells. Pipe-full conditions, a requirement for proper

operation of the flowmeter were insured for each

installation. A pressure gauge was installed at the top of

the drop pipe just before the 90-degree elbow connecting the

drop pipe to the distribution pipe line. The pressure gauge

was used to measure operational head (less friction head loss

from drop pipe) .

Results of t:he discharge tests are summarized in tables

2 through 4. A combined flow measurement was made near the

discharge point in lateral 0-2.0 for each of the three well

fields. The combined flow measurements are close to the sums

of individual flow measurements for each of the three well

fields. The in-line McCrometer flowmeter is in agreement

with the total flow for wells 1 through 5; about 25 percent

low for wells 6 through 19, and about 15 percent low for

wells 20 through 32. All measured well pumping rates are in
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Table 2. -- Well discharge-test Data (Wells 1-5)

Pumping Level Below Meter Readings
Pumping Mid-Point of 90° Drop Pipe Friction- Total HeadWell Rate Elbow Pressure Head Head Loss LossNumber (G.P.M.) (Ft.) (P.S.I.) (Ft.) (Ft.) (Ft.)

1 258 20.99 8 18.48 1 40.47
2 259 22.46 6.5 15.02 2 39.48
3 280 16.91 6 13.86 2 32.77
4 115 18.06 2.5 5.78 5 28.845 162 18.08 2 4.62 2 24.70

Sum of Individual Flow Measurements = 1074 G.P.M.
Combined Flow Measurement = 1078 G.P.M.
McCrometer Flow Measurement = 1030 G.P.M.



Table 3. -- Well discharge-test Data (Wells 6-19)

Pumping Level Below Meter Readings
Pumping Mid-Point of 90° Drop Pipe Friction- Total Head

Well Rate Elbow Pressure Head Head Loss Loss
Number CG.P.M.) CFt.) CP.S.I.) CFt.) CFt.) CFt.)

6 369 25.39 20 46.20 3 74.59
7 143 18.09 15 34.65 1 53.74
8 114 19.41 16 36.96 1 57.37
9 275 19.31 14 32.34 2 53.65

10 209 16.32 16 36.96 1 54.28
11 130 18.33 15 34.65 0.5 53.48
12 96 17.03 15.5 35.81 1 53.84
13 117 18.25 16.5 38.12 1 57.37
14 69 18.31 16.5 38.12 0.5 56.93
15 90 18.76 17 39.27 1 59.03
16 131 19.33 14 32.34 0.5 52.17

•..... 17 89 13.23 17 39.27 1 53.50
lJl 18 97 18.52 15 34.65 1 54.17

19 127 21.62 15 34.65 1 57.27

Sum of Individual Flow Measurements = 2056 G.P.M.
Combined Flow Measurement = 1797 G.P.M.*
McCrometer Flow Measurement = 1600 G.P.M.

*The combined flow measurement represents wells 7 through 19, less well 6 (off at time
of measurement, could not restart), adding rate measured at well 6 (369 G.P.M.) to
combined flow of 1797 G.P.M. gives a combined flow of 2166 G.P.M.



Table 4. -- Well discharge-test Data (Wells 20-32)
Pumping Level Below Meter Readings

Pumping Mid-Point of 900 Drop Pipe Friction- Total HeadWell Rate Elbow Pressure Head Head Loss LossNumber (G.P.M.) (Ft. ) (P .S. I. ) (Ft. ) (Ft. ) (Ft. )

20 74 16.91 7.5 17.33 0.5 34.74
21 127 17.72 5.5 17.71 1 36.4322 *
23 *
24 109 24.50 5 11.55 1 37.0525 117 19.99 5 11.55 1 32.5426 66 21. 07 8 18.48 0.5 40.0527 112 20.77 8 18.48 1 40.2528 108 19.13 8 18.48 1 38.6129 *

~ 30 109 24.62 5 11.55 1 37.170)
31 81 25.87 4 9.24 0.5 35.61
32 118 23.01 5 11.55 1.5 36.06

*Well abandoned due to low specific capacity, no test conducted.

Sum of Individual Flow Measurements = 1021 G.P.M.
Combined Flow Measurement = 1024 G.P.M.
McCrometer Flow Measurement = 875 G.P.M.



reasonable agreement with theoretical pumping rates

determined from t:he pump curves. Pump curves for each well

were suppliE!d by the drilling contractor and are found in

appendix 4. The pump motor horsepower and impeller diameter

(trim) are shown on each pump curve.

AS-BOILT WELL DIAGRAMS

As-built well diagrams for the 32 production wells are

found in appendix 5. During construction it was discovered

that the Si~~ons 8-inch diameter well seals would not fit

inside the 8-inch diameter SDR21 (ASTM 480) PVC casing. To

remedy this problem, the top 4.5 inches of SDR21 casing was

sawed off. An 8--inch diameter PVC coupling was installed on

the SDR21 casing using a solvent welded joint. A 4.5-inch

length of SDR26 (ASTM 480) PVC casing was installed inside

the top of the coupling as a liner. The liner was cut flush

to the top of the coupling and was secured to the coupling by

using a solvent ~oJ'eldedjoint. The inner diameter of the

SDR26 liner (casing) is larger than the inner diameter of the

SDR21 casinq. This modification allowed for the installation

of the 8-inch diameter Simmons well seal and is not shown on

the as-built well diagrams in appendix 5.

Static water levels shown on each well diagram are in

feet below land surface. For all wells (except nos. 22, 23,

and 29) the reported static water levels are the static water

levels measured prior to each of the 2-hour pumping tests.

For wells 22, 23, and 29, the reported static water levels

17



are the static water levels measured prior to the first
specific capacity test. The date of water-level measurement
is shown to the right of each static water level on the as-
built diagrams.

A 0.19 foot blank section of stainless steel occurs
between the bottom of the SDR21 casing and the first screen
slot opening. This additional interval was added to the
total length of casing to determine the screened interval, to
the nearest tenth of a foot, below land surface.
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APPENDIX I. -- Graphs showing specific capacity data
for production wells 1 through 32
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Development time, in hours

SPECIFIC CAPACITY TESTS
WELL #32
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APPENDIX 2. -- Graphs showing logarithmic time versus
arithmetic drawdown plots from 2-hour
pump tests (production wells 1-21,
24-28, and 30-32)
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Slope of line (delta s) = 0.46 ft.
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Slope of line (delta s) = 0.34 ft.
Drawdown (s) at 100 minutes = 5.80 ft.•
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PUMP TEST
WELL #5

Discharge (Q) = 180 g.p.m.
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Slope of line (delta s) = 0.30 ft.
Drawdown (s) at 100 minutes = 6.66 ft.

PUMP TEST
WELL #10

Discharge (Q) = 225 g.p.m.
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PUMP TEST
WELL #11
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PUMP TEST
WELL #13
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PUMP TEST
WELL #14
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PUMP TEST
WELL #15

Discharge (Q) = 100 g.p.m.
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PUMP TEST
WELL #16

Discharge (Q) = 200g.p.m ..
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WELL #17
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PUMP TEST
WELL #18

Discharge (Q) = 100 g.p.m.

Slope of line (delta s) = 0.28 ft.
Drawdown (s) at 100 minutes = 6.54 ft.
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PUMP TEST
WELL #19

Discharge (Q) = 150 g.p.m.

Slope of line (delta s) = 0.29 ft.
Drawdown (s) at 100 minutes = 8.47 ft.
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PUMP TEST
WELL #20

Discharge (Q) = 99 g.p.m.

Slope of line (delta s) = 0.65 ft.
Drawdown (s) at 100 minutes = 6.43 ft.
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PUMP TEST
WELL #21

Discharge (Q) = 119 g.p.m.

100010 100
Time, In minutes

since pumping began
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Slope of line (delta s) = 0.38 ft.
Drawdown (s) at 100 minutes = 5.31 ft.
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PUMP TEST
WELL #24

Discharge (Q) = 120 g.p.m.

1000

• Slope of line (delta s) = 0.53 ft.
Drawdown (8) at 100 minutes = 13.28 ft.

1 0 100

Time, in minutes
since pumping began
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PUMP TEST
WELL #25

Discharge (Q) = 100 g.p.m.

1 0 100
Time, In minutes

since pumping began
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Slope of line (delta s) = 0.33 ft .
•• Drawdown (s) at 100 minutes = 5.53 ft .
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PUMP TEST
WELL #26

Discharge (Q) = 75 g.p.m.

Slope of line (delta s) = 0.38 ft.
Drawdown (s) at 100 minutes = 6.62 ft.
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10001 0 100
Time, in minutes

since pumping began

PUMP TEST
WELL #27

Discharge (Q) = 121 g.p.m.
~!!IIII: .. ~:~I Slope of line (delta s) = 0.48 ft. 1• ·1 ?!awdown (s) at 100 minutes - 5.95 ft. -I
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PUMP TEST
WELL #28

Discharge (Q) = 119 g.p.m.

Slope of line (delta s) = 0.56 ft.
• Drawdown (s) at 100 minutes = 5.24 ft.
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PUMP TEST
WELL #30

Discharge (Q) = 120 g.p.m.
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Slope of line (delta s) = 0.59 ft.
• Drawdown (s) at 100 minutes = 8.04 ft.
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Slope of line (delta s) = 0.33 ft.
Drawdown (s) at 100 minutes = 6.36 ft.

PUMP TEST
WELL #31

Discharge (Q) = 75 g.p.m.
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PUMP TEST
WELL #32

Discharge (Q) = 110
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APPENDIX 3. -- Summarized data and method to calculate
sustained pumping rates for production
wells 1-21, 24-28, and 30-32

82



CAlr£ULATION OF PUMPING RATE (Q finaJl

WElL NUMBER: 1

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (SavallJ (Ft.) : 18.39

A). STATIC VlTA1ERLEVEL BELOW TOP OF CASING (Ft.) : ~
B). DEPm BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 28.19

2). SLOPE OF SEMILOGARrrHMIC TIME VERSUS DRAWDOWN PWf FOR
FIRST 100 ~1INU1ES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.45

3). PUMPING RA1E OF 1WO HOUR PUMP 'lEST (Qtestl (G.P.M.) : 2..5..Q

4). DRAWDOWNrAFTE~R100 MINU1ES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOlDinJ(Ft.) : 8.10

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 27.39

6). CALCULATED INfERFERENCE FROM OTHER WELLS (SinterfJ (Ft.) : 3

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snatJ (Ft.) : 3

FORMULA

<"'r 1-' Qtest (Savail.-(Sinterf.+Snat.»
,!$ ina -.

(As(6.75»2
(As) (6.75)+s lOOmin+-m-s ---. - lOOmin.

<~f1nal=267G.P.M.

83



CALCULATION OF PUMPING RATE (Q finatl

WElL NUMBER: 2

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savanJ (Ft.) : 22.15

A). STATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 11.54
B). DEPTH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 33.69

2). SLOPE OF SEMI LOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.26

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : 250

4). DRAWDOWN AFTER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ(Ft.) : 8.00

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 32.15

6). CALCULATED INTERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : 3.2

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (Snat.>(Ft.) : 3

FORMULA.

Qfinal- Qtest (Savall.-(Sinterf.+snat.»
(As(6.75»2

(~s) (6.75)+SlOOmin+-m-s---. - lOOmin.

Qfinal=403 G.P.M.
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CAl[£ULATION OF PUMPING RATE (Q t1na1l

WELL NUMBER: 3

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savallJ (Ft.) : 18.87

A). STATIC V{ATER LEVEL BELOW TOP OF CASING (Ft.) : ~
B). DEPIH BELOW TOP OF CASINGTO TOP OF SCREEN (Ft.) 28.19

2). SLOPE OF SEMILOGARlTHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 :MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.15

3). PUMPING RATE OF 1WO HOUR PUMP TEST (QtesV (G.P.M.) : 277

4). DRAWDOWN AFTI~R 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ (Ft.) : 4.34

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 27.87

6). CALCULATED INfERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : 3

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.l (Ft.) : 3

FORMULA

("\f 1-· Qtest (Savail.-(Sinter£.+Snat.))
.!1 ina -.

(As(6.75))2
(As) (6.75)+SlOOmin +-m-s---. - lOOmin.

~~final=661G.P.M.
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CALCULATION OF PUMPING RATE (Q finall

WElL NUMBER: 4

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savanJ (Ft.) : 11.99

Al. STATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 12.20
B). DEPTH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 24.19

2). SLOPE OF SEMILOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.34

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : 160

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ (Ft.) : 5.80

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 18.99

6). CALCULATED INTERFERENCE FROM OTHER WELLS (SinterfJ (Ft.) : 3

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.l (Ft.) : 3

FORMULA

Qnnal- Qtest (Savail.-(Sinter!. +Snat.»

(~s(6.75»2
(~s) (6.75)+SlOOmin +-m-s---. - lOOmin.

Qfinal=113 G.P.M.
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CAl:£ULATION OF PUMPING RATE (QfIna])

WElL NUMBER: 5

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savanJ (Ft.) : 14.81

A). STATIC 'VATER IEVEL BELOW TOP OF CASING (Ft.): 11.38
B). DEPTH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 26.19

2). SLOPE OF S:&MILOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 :NUNUTESOF 1WO HOUR PUMP TEST (As) (Ft.) : 0.36

3). PUMPING RJlTE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : .l.S.Q

4). DRAWDOWN"AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ (Ft.) : 6.32

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 21.81

6). CALCULATED INTERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : 2

7). ESTIMATED NATURAL WATER TABLE DECUNE OVER A TYPICAL
IRRIGATION SEASON (snatJ (Ft.) : 3

FORMUlA

("'\f 1-- Qtest (Savail.-(Sinter!.+Snat.))
~ina- 2

(as) (6.75)+SlOOmin +(as(6. 75))
. m-SlOOmin.

<~f1nal=193G.P.M.
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CALCULATION OF PUMPING RATE (Q finatl

WELL NUMBER: 6

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savanJ (Ft.) : 22.47

Al. STATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 10.72
B). DEPIH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 33.19

2). SLOPE OF SEMILOG.ARITHMICTIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (as) (Ft.) : 0.19

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : 340

4). DRAWDOWN AFTER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOmtnJ(Ft.) : 11.54

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 33.47

6). CALCULATED INTERFERENCE FROM OTHER WELLS (SinterfJ (Ft.) : 3

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snad (Ft.) : 3

FORMULA

Qfinal- Qtest (savatl.-(Stnterf.+Snat.»
(6S(6.75»2

(6S) (6.75)+s lOOmtn+-m-s---. - lOOmin.

Qf1nal=434 G.P.M.
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CAl:£ULATION OF PUMPING RATE (Q finatl

WElL NUMBER: 7

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (SavallJ (Ft.) : 17.91

Al. STATIC "rATER. LEVEL BELOW TOP OF CASING (Ft.) : ~
B). DEP1H BELOW TOP OF CASINGTO TOP OF SCREEN (Ft.) 26.69

2). SLOPE OF Sl~MILOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 ~nNUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.36

S). PUMPING RATE OF 1WO HOUR PUMP TEST (QtesU (G.P.M.) : l..Q2

4). DRAWDOWNrAFTE;R 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOmlnJ (Ft.) : 7.65

5). INITIAL SATURATJ~DTHICKNESS (m) (Ft.) : 32.91

6). CALCUlATED INTJgRFERENCEFROM OTHER WELLS (S1nterfJ (Ft.) : i&

7). ESTIMATED NATURAL WATER TABlE DECUNE OVER A 1YPICAL
IRRIGATION SEASON (snat.> (Ft.) : 3

FORMUlA

C"\f 1-- Qtest (Savail.-(SInterf.+Snat.)).~ Ina-·
(dS(6.75))2

(dS) (6.75)+SlOOmln +-m-s---. - lOOm1n.

~Jf1nal=:151G.P.M.
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CALCULATION OF PUMPING RATE (Q finatl

WELL NUMBER: 8

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (SavailJ(Ft.) : 17.16

Al. STATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 11.03
B). DEPrH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 28.19

2). SLOPE OF SEMILOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINU1ES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.32

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : 150

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ(Ft.) : 10.44

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 31. 16

6). CALCULATED INTERFERENCE FROM OTIIER WELLS (SinterrJ (Ft.) : 4.5

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON {snad (Ft.) : 3

FORMULA

Qf1nal- Qtest (Savail.-(Sinter£.+Snat.»
(As(6.75»2

(As) (6.75)+s lOOmin+-m-s---. - lOOmin.

Qfinal=113 G.P.M.
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CALCULATION OF PUMPING RATE (Q flnall

WELL NUMBER: 9

1). AVAILABLEDRAWDOWNTO TOP OF SCREEN (savallJ (Ft.) : 16.27

Al. STATIC lVATER lEVEL BELOW TOP OF CASING (Ft.) : 10.92
B). DEPlH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 27.19

2). SLOPE OF SEMILOGARmIMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 !,uNU1'ES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.42

3). PUMPING RA.TEOF 1WO HOUR PUMP TE5I' (QtesV (G.P.M.) : 2.Q.Q

4). DRAWDOWN AFn~R 100 MINU1'ES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ (Ft.) : .Q.&§

5). INITIAL SATURATED nnCKNESS (m) (Ft.) : 24.27

6). CALCULATED INTERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : 4

7). ESTIMATED NATURALWATER TABLE DECLINE OVER A TYPICAL
IRRIGATION SEASON (snatJ (Ft.) : 3

FORMUlA

''''f 1-- Qtest (Savall.-(Slnterf.+Snat.))
1e' Ina --

(As(6.75))2
(As) (6.75)+SlOOmln+'-m-s---. - lOOmin.

~;Jfinal=:260G.P.M.
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CALCULATION OF PUMPING RATE (Q finatl

WELL NUMBER : 10

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savaUJ (Ft.) : 15.35

A). STATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : ~
B). DEP1lf BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 24.19

2). SLOPE OF SEMILOGARITIIMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.30

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : 225

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ(Ft.) : 6.66

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 23.35

6). CALCULATED INTERFERENCE FROM OlliER WELLS (SinterrJ (Ft.) : 4

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.l (Ft.) : 3

FORMULA

Qf1nal Qtest (Savail.-(Sinter£.+SnatJ)
(As(6.75))2

(L\s) (6.75)+SlOOmin+-m-s---. - lOOmin.

Qf1nal=210 G.P.M.
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CAJ£ULATION OF PUMPING RATE (Q flnall

WELL NUMBER: 11.

1). AVAILABLEDRAWDOWN TO TOP OF SCREEN (savallJ (Ft.) : 17.01

Al. STATIC 1NAlER IEVEL BELOW TOP OF CASING (Ft.) : 10.18
B). DEPIH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 27.19

2). SLOPE OF SEMIWGARlTIIMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 ]WNUTES OF 1WO HOUR PUMP 1EST (As) (Ft.) : 0.43

3). PUMPING RAlE OF 1WO HOUR PUMP lEST (Qtestl (G.P.M.) : lQQ

4). DRAWDOWN AFrER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TESI' (SlOOminJ (Ft.) : 7.78

5). INITIAL SATURATED TIlICKNESS (m) (Ft.) : 25.01

6). CALCULATE~DINTERFERENCE FROM OTIIER WELLS (SinterrJ (Ft.) : 4

7). ESTIMATED NATURALWAlER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snad (Ft.) : 3

FORMULA

'Qf 1-- Qtest (Savail.-(Sinter£.+Snat.»ina --
(As(6.75»2

(As) (6.75)+SlOOmin +-m-s---• - lCH)min.

'Qf1nal==134G.P.M.
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CALCULATION OF PUMPING RATE (Q flnatl

WELL NUMBER : 12

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savanJ (Ft.) : 15.64

Al. SfATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 10.55
B). DEP1H BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 26.19

2). SLOPE OF SEMILOGARITIiMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.40

3). PUMPING RATE OF 1WO HOUR PUMP TESf (Qtestl (G.P.M.) : 150

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TESf (S1OOminJ(Ft.) : 7.74

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 23.64

6). CALCULATED INTERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : 4.5

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snatJ (Ft.) : 3

FORMULA

Qnnal- Qtest (Savail.-(Sinter!.+Snat.))
(As(6.75))2

(As) (6.75)+s lOOmin+-m-s---. - lOOmin.

Qfinal=112 G.P.M.
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CALCULATION OF PUMPING RATE (Q fInall

WELLNUMBER: 13

1). AVAILABLEDRAWDOWN TO TOP OF SCREEN (savaUJ (Ft.) : 17.86

A). STATIC '~A1ER LEVEL BELOW TOP OF CASING (Ft.) : .fL.92
B). DEPlH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 27.82

2). SLOPE OF SEMILOGARrIHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 lWNUIES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.53

3). PUMPING RA1E OF 1WO HOUR PUMP 1EST (Qtestl (G.P.M.) : .lQQ

4). DRAWDOWN AFTER 100 MINUIES OF PUMPING DURING 1WO HOUR
PUMP 1EST (SlOOminJ (Ft.) : 8.91

5). INITIAL SA1URATED THICKNESS (m) (Ft.) : 25.86

6). CALCUIATE:D INTERFERENCE FROM O1HER WELLS (StnterrJ (Ft.) : 4

7). ESTIMATED NATURALWATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.> (Ft.) : 3

FORMULA

'Qf 1-- Qtest (Savail.-(Sinterf. +Snat.))ina --
(As(6.75))2

(As) (6. 75)+s lOOmin +-m-s---. - lOOmtn.

'Qf1nal==123G.P.M.
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CALCULATION OF PUMPING RATE (Q ftnall

WELL NUMBER: 14

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savaUJ (Ft.) : 15.60

Al. SfATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 10.22
B). DEPTII BELOW TOP OF CASINGTO TOP OF SCREEN (Ft.) 25.82

2). SLOPE OF SEMILOGARI1HMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TESf (As) (Ft.) : 0.69

3). PUMPING RATE OF 1WO HOUR PUMP TESf (Qtestl (G.P.M.) : llQ

4). DRAWDOWN AFfER 100 MINUfES OF PUMPING DURING 1WO HOUR
PUMP TEST (SIOOmlnJ(Ft.) : 11.14

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 22.60

6). CALCULATED INTERFERENCE FROM OTHER WELLS (SinterfJ (Ft.) : 4

7). ESfIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snad (Ft.) : 3

FORMULA

Qnnal Qtest (Savail.-(Sinterf.+snat.))
(As(6.75))2

(As) (6.75)+SIOOmln+-m-s---. - lOOmln.

Qflnal=54 G.P.M.
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CA]r£ULATION OF PUMPING RATE (Q flnall

WELL NUMBER : 15

1). AVAILABLE DRAWDOWNTO TOP OF SCREEN (savatlJ (Ft.): 15.11

A). STATIC V{ATER LEVEL BELOW TOP OF CASING (Ft.) : 10.71
B). DEPlH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 25.82

2). SLOPE OF SEMILOGARmIMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 l\fiNUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.43

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : .lOO

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ (Ft.) : 7.78

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 23.11

6). CALCULATED INfERFERENCE FROM OlliER WELLS (SinterfJ (Ft.) : 2

7). ESTIMATED NATURAL WATER TABLE DECUNE OVER A 1YPICAL
IRRIGATION SEASON (snatJ (Ft.) : 3

FORMULA

''"'r 1-- Qtest (SavaU.-(Sinterf. +Snat.»~~ ina --
(As(6.75»2

(As) (6. 75)+s lOOmin.+-m--s-l-OO-m-in-.

IQfinal==90 G.P.M.

97



CALCULATION OF PUMPING RATE (Q finatl

WELL NUMBER : 16

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savallJ (Ft.) : 16.86

Al. STATIC WA1ER LEVEL BELOW TOP OF CASING (Ft.) : 11.96
B). DEP1H BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 28.82

2). SLOPE OF SEMILOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.53

3). PUMPING RA1E OF 1WO HOUR PUMP 1EST (Qtestl (G.P.M.) : 200

4). DRAWDOWN AFrER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP 1EST (SIOOminJ(Ft.) : 10.80

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 24.86

6). CALCULATED INTERFERENCE FROM OTHER WELLS (StnterfJ (Ft.) : 3

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.l (Ft.) : 3

FORMULA

Qf1nal Qtest (Savai1.-(Sinterf.+snat.))

(AS(6.75))2
(As) (6.75)+SlOOmin+-m-s---. - lOOmtn.

Qfinal=142 G.P.M.
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CAJ:£ULATION OF PUMPING RATE (Q flnall

WELL NUMBER: 17

1). AVAIlABLE DRAWDOWNTO TOP OF SCREEN (SavallJ (Ft.) : 14.06

Al. SfATIC ~'ATER LEVEL BEWW TOP OF CASING (Ft.) : .a..z2
B). DEPnI BEWW TOP OF CASINGTO TOP OF SCREEN (Ft.) 20.82

2). SWPE OF SEMILOGARI1HMIC 11ME VERSUS DRAWDOWN PLOT FOR
FIRST 100 ~nNUTESOF 1WO HOUR PUMP TE5f (As) (Ft.) : 0.48

3). PUMPING RATE OF 1WO HOUR PUMP TE5f (Qtestl (G.P.M.) : lQQ

4). DRAWDO~r AFrER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TESf (SlOOJDinJ(Ft.) : 6.59

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 20.06

6). CALCULATED INTERFERENCE FROM OTIiER WELLS (SinterfJ (Ft.) : 2

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.l (Ft.) : 3

FORMUlA

C...•f 1-' Qtest (Savall.-(Slnterf.+Snat.».~ lna -.-----------
(As(6.75»2

(As) (6.75)+s lOOmln+'-m-s---. - lOOmin.

f;)f1na1=85G.P.M .

.,
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CALCULATION OF PUMPING RATE (Q flnatl

WELL NUMBER : 18

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savanJ (Ft.) : 14.35

A). STATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 11.47
B). DEP1H BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 25.82

2). SLOPE OF SEMILOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.28

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : 100

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ (Ft.) : 6.54

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 21.35

6). CALCULATED INIERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : 2

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.l (Ft.) : 3

FORMULA

Qf1nal Qtest (Savail.-(Sinterf.+snat.»
(As(6.75»2

(As) (6.75)+SlOOmin +-m-s---. - lOOmin.

Qf1nal=108 G.P.M.
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CALCULATION OF PUMPING RATE (Q flnall

WELL NUMBER : 19

1). AVAIlABLE DRAWDOWN TO TOP OF SCREEN (savaUJ (Ft.) : 15.34

A). S1'ATIC ~WATERlEVEL BEWW TOP OF CASING (Ft.) : 13.48
B). DEPlH BEWW TOP OF CASING TO TOP OF SCREEN (Ft.) 28.82

2). SLOPE OF SEMILOGARI1llMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 lWNUTES OF'IWO HOUR PUMP TEST (As) (Ft.) : 0.29

3). PUMPING RATE OF'IWO HOUR PUMP 1EST (Qtestl (G.P.M.) : l5.Q

4). DRAWDOWN AFrER 100 WNUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ (Ft.) : 8.50

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 22.34

6). CALCUIATE;D INfERFERENCE FROM OTHER WELLS (SinterfJ (Ft.) : 2

7). ESTIMATED NATURALWATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.l (Ft.) : 3

FORMULA

Qfinal Qtest (savaU.-(Sinterf.+Snat.))
2

(As) (6.75l+S100min +(mASs(6.75))
. - lOOmin.

Qfinal:=145 G.P.M.
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CALCULATION OF PUMPING RATE (Q flnall

WELL NUMBER: 20

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savanJ (Ft.) : 12.59

Al. STATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 10.60
B). DEPIH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 23.19

2). SLOPE OF SEMILOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.65

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : 9.a

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ(Ft.) : 6.43

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 18.59

6). CALCULATED INTERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : .1

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snad (Ft.) : 3

FORMULA

Qfinal- Qtest (Savail.-(Sinten.+snat.»
(As(6.75»2

(As) (6.75)+s lOOmin+-m-s---. - lOOmin.

Qf1nal=69 G.P.M.
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CAlLCUlATlON OF PUMPING RATE (Q fInaJl

WELL NUMBER: 21

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savallJ (Ft.) : 12.80

A). STATIC VV'ATERLEVEL BEWW TOP OF CASING (Ft.) : 11.39
B). DEPlH BEWW TOP OF CASING TO TOP OF SCREEN (Ft.) 24.19

2). SWPE OF SEMILOGARl1HMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 l\fiNUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.38

3). PUMPING Rl\.TE OF 1WO HOUR PUMP TEST (QtesU (G.P.M.) : l.ll!

4). DRAWDOWN AFTER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ(Ft.) : 5.31

5). INITIAL SATURATB;D THICKNESS (m) (Ft.) : 18.80

6). CALCULATB;D INTERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : 1.

7). ESTIMATB;D NAWRAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.> (Ft.) : 3

FORMULA

''''f 1-- Qtest (Savail.-(Sinterf.+Snat.»~~Ina --
(L\s(6.75»2

(L\s) (6.75)+SlOOmin+-m-s---. - lOOmin.

~~final=:125G.P.M.
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CALCULATION OF PUMPING RATE (Q finatl

WELL NUMBER: 24

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savaUJ(Ft.) : 18.41

A). STATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 10.78
B). DEPTH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 29.19

2). SLOPE OF SEMI LOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (£\s) (Ft.) : 0.53

3). PUMPING RATE OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : llQ

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ(Ft.) : 13.28

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 27.41

6). CALCULATED INfERFERENCE FROM OlliER WELLS (SinterrJ (Ft.) : .1

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (SnatJ (Ft.) : 3

FORMULA.

Qfinal- Qtest (Savail.-(Sinterf.+snat.))
(£\s(6.75))2

(£\s) (6.75)+SlOOmin+-m-s---. - lOOmin.

Qfinal=97 G.P.M.
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CALCULATION OF PUMPING RATE (Q flna1l

WELL NUMBER: 25

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (SavailJ (Ft.) : 14.47

A). SfATIC 'IVA1ER lEVEL BELOW TOP OF CASING (Ft.) : 10.72
B). DEPI1I BELOW TOP OF CASINGTO TOP OF SCREEN (Ft.) 25.19

2). SLOPE OF SEMILOGARmiMIC 11ME VERSUS DRAWDOWN PLOT FOR
FIRST 100 JtfiNUTES OF 1WO HOUR PUMP TEST (ds) (Ft.) : 0.33

3). PUMPING R~1E OF 1WO HOUR PUMP 1ESf (QtesU (G.P.M.) : lQQ

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TESf (SlOOminJ(Ft.) : 5.54

5). INITIAL SA1URATED THICKNESS (m) (Ft.) : 21.47

6). CALCULATEn INTERFERENCE FROM OTHER WELLS (SinterrJ (Ft.) : .1

7). ESTIMA1ED NATURAL WA1ER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.> (Ft.) : 3

FORMULA

IQflnar- Qtest (Savail.-(Sinterl.+snat.»
(As(6.75))2

(As) (6.75)+SlOOmin+-m-s---. - lOOmin.

IQf1nal==130 G.P.M.
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CALCULATION OF PUMPING RATE (Q finatl

WELL NUMBER: 26

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savaUJ(Ft.) : 11.15

A). STATIC WA1ER LEVEL BELOW TOP OF CASING (Ft.) : 13.67
B). DEPfH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 24.82

2). SLOPE OF SEMI LOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (as) (Ft.) : 0.38

3). PUMPING RA1E OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : 75

4). DRAWDOWN AFfER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP 1EST (SlOOminJ(Ft.) : 6.60

5). INITIAL SATURA1ED THICKNESS (m) (Ft.) : 17.15

6). CALCULATED INTERFERENCE FROM OTIIER WELLS (SinterfJ (Ft.) : .1

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.>(Ft.) : 3

FORMUlA

Qnnal- Qtest (Savail.-(Sinterf.+snat.))
(as(6.75))2

(as) (6.75)+SIOOmin+-m-s---. - lOOmin.

Qfinal=55 G.P.M.
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CALCULATION OF PUMPING RATE (Q flnall

WELL NUMBER: 27

1). AVAILABLEDRAWDOWNTO TOP OF SCREEN (savanJ (Ft.) : 11.31

Al. SfATIC "VATERlEVEL BELOW TOP OF CASING (Ft.) : 13.51
B). DEPIH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 24.82

2). SLOPE OF SEMILOGARITHMIC nME VERSUS DRAWDOWN PLOT FOR
FIRST 100 l~NUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.48

3). PUMPING RA.TEOF 1WO HOUR PUMP 1ESf (Qtestl (G.P.M.) : 121

4). DRAWDOWN'AFTER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOminJ (Ft.) : 5.95

5). INITIAL SA1URATED THICKNESS (m) (Ft.) : 16.31

6). CALCULATE:DINIERFERENCE FROM OlliER WELLS (SinterrJ (Ft.) : 1

7). ESrIMATED NATIJRALWATER TABLE DECUNE OVER A 1YPICAL
IRRIGATION SEASON (snad (Ft.) : 3

FORMUlA

'Qf 1-- Qtest (Savan. -(Sinter!. +Snat.»
! ina--

(As(6.75»2
(As) (6.75)+SlOOmin +-m-s ---. - lOOmin.

IQftnal==87G.P.M.
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CALCULATION OF PUMPING RATE (Q flnall

WELL NUMBER: 28

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (savaUJ (Ft.) : 13.06

Al. SI'ATIC WATER LEVEL BELOW TOP OF CASING (Ft.) : 13.13
B). DEPfH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 26.19

2). SLOPE OF SEMILOGARITIfMlC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.56

3). PUMPING RATE OF 1WO HOUR PUMP TESf (Qtest) (G.P.M.) : l.li!

4). DRAWDOWN AFTER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TESI' (SlOOmlnJ(Ft.) : 5.24

5). INITIAL SATURATED THICKNESS (m) (Ft.) : 20.06

6). CALCUlATED INfERFERENCE FROM OTHER WELLS (SlnteIfJ (Ft.) : .1

7). ESI'IMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snad (Ft.) : 3

FORMULA

Qf 1- Qtest (Savai1.-(Sinterf.+Snat.n
ina -

(..:\s(6.75))2
(..:\s)(6.75)+SlOOmin+-m-s---. - lOOmin.

Qflnal=108 G.P.M.
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CAlLCULATION OF PUMPING RATE (Q fInall

WELL NUMBER: 30

1). AVAILABLEDRAWDOWNTO TOP OF SCREEN (savatlJ (Ft.) : 13.99

A). SfATIC ViAiER lEVEL BELOW TOP OF CASING (Ft.) : 16.20
B). DEPIH BELO\\r TOP OF CASING TO TOP OF SCREEN (Ft.) 30.19

2). SLOPE OF SEMILOGARl1HMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 :MINUTES OF 1WO HOUR PUMP TEST (As) (Ft.) : 0.59

3). PUMPING RAiE OF 1WO HOUR PUMP TE5f (Qtestl (G.P.M.) : 120

4). DRAWDOWN Afl14~R 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP iESf (SlOOminJ (Ft.) : 7.92

5). INITIAL SATURAT:~D nnCKNESS (m) (Ft.) : 20.99

6). CALCULATED INfERFERENCE FROM OnIER WELLS (SlnterfJ (Ft.) : .1

7). ESfIMATED NATURALWATER TABLE DECUNE OVER A 1YPICAL
IRRIGATION SEASON (snatJ (Ft.) : 3

FORMULA.

l.Qf 1-- Qtest (SavaU.-(Sinterf.+Snat.»ina ---------~---
(as(6.75»2

(as) (6.75)+SlOOmin +'-m-s---. - lOOmln.

IQflnal==91G.P.M.
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CALCULATION OF PUMPING RATE (Q finatl

WELL NUMBER: 31

1). AVAILABLE DRAWDOWN TO TOP OF SCREEN (SavailJ (Ft.) : 11.40

Al. STATIC WA1ER LEVEL BELOW TOP OF CASING (Ft.) : 17.29
B). DEPTH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 28.69

2). SLOPE OF SEMILOGARITHMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 MINUTES OF 1WO HOUR PUMP TEST (ds) (Ft.) : 0.33

3). PUMPING RA1E OF 1WO HOUR PUMP TEST (Qtestl (G.P.M.) : l.5.

4). DRAWDOWN AFTER 100 MINUTES OF PUMPING DURING 1WO HOUR
PUMP TEST (SlOOmlnJ (Ft.) : 6.36

5). INITIAL SATURATED TIIICKNESS (m) (Ft.) : 17.40

6). CALCULATED INTERFERENCE FROM OTIIER WELLS (SinterrJ (Ft.) : 1.

7). ESTIMATED NATURAL WATER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.> (Ft.) : 3

FORMULA.

Qfinal Qtest (savan.-(Sinten. +snat.))
(As(6.75))2

(As) (6.75)+s lOOmln+-m-s---. - lOOmin.

Qfinal=61 G.P.M.
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CALCULATION OF PUMPING RATE (Q flna1l

WELL NUMBER: 32

1). AVAILABLEDRAWDOWN TO TOP OF SCREEN (savanJ (Ft.) : 12.51

Al. SfATIC ~VA1ERLEVEL BELOW TOP OF CASING (Ft.) : 14.68
B). DEPTH BELOW TOP OF CASING TO TOP OF SCREEN (Ft.) 27.19

2). SLOPE OF SEMILOGARInIMIC TIME VERSUS DRAWDOWN PLOT FOR
FIRST 100 :MINtITES OF 1WO HOUR PUMP TEST (L1s) (Ft.) : 0.41

3). PUMPING R!\1E OF 1WO HOUR PUMP 1E5f (Qtestl (G.P.M.) : llQ

4). DRAWDOWN AFTER 100 MINtITES OF PUMPING DURING 1WO HOUR
PUMP TESI' (SlOOminJ (Ft.) : 6.91

5). INITIAL SA1URATED THICKNESS (m) (Ft.) : 19.51

6). CALCULATEn INI'ERFERENCE FROM OlliER WELLS (SinterfJ (Ft.) : 1

7). ESfIMA1'ED NATURALWA1'ER TABLE DECLINE OVER A 1YPICAL
IRRIGATION SEASON (snat.> (Ft.) : 3

FORMULA

Qf 1
"- Qtest (Savail.-(Sinterf.+Snat.»ina .------------

(As(6.75»2
(As) (6.75)+s lOOmin+-m-s---. - lOOmin.

Qfinap=91 G.P.M.

111



APPENDIX 4. -- Pump curves for pumps in production
wells 1-21, 24-28, and 30-32
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MIN. SUBMERGENCE = II" -1= . 4
SPECIFIC SPEED = 2011 IMPEllER EYE AREA = 5.695 SQ.In. 5 0

6.5"

---~--000_000

~oooo~ooooo
000000000000000000000000000
0000000000000
000000

00000000__ OJ .• __

--I 4.812" l.- J
19.187" _

113 'I.

..-.
I

I,
I•_J



IMMONS
886H

W<L I l +J::. Z

5~. P.
t'

Z 'i' 0 (0 P(Y)-7 L..{ ~

3450 R.P.M. 12-1-88

SC

ONE ( )
STAGE STAGES

~~

~ 6,.
0::
LIJ

~ 40..
LIJ
V)
0::
0:x: 2

tUilnf!
ijj: Hj.1

r
f~--'li f·t

n

o 40

"',' ,'U' 1,tl • - .•h I

Itll! l'

80

t-

120 160 200 240 280
US GALLONS PER MINUTE

320 360 400

40
30
20
10

J

NO. EFF.
STAGES

I -4
2 -3
3 -2
4 -1

.In. 5 0

--I 4.81211 l.-
19.18711

114I.

---.
I

I
I
I
I
I
I_oJ

.". STD. SHAFT DIA. = 1.0011 IMPELLER TYPE = ENCLOSED
DISCHARGE SIZES = 311 - II IMPELLER NO. = SS6H
ONE STAGE WT.-LBS.= 55 MAX.~SlZE :I II

ADD STAGE WT. ' = 18.7 K-FACTOR 'MAX. • 2.36
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STD. SHAFT DIA. = 1.00"
DISCHARGE SIZES = 3" -
ONE STAGE WT.-LS5.= 55
ADD STAGE WI: = 18.7
IMPELlER W't-LSS.: 2.75
ONE'STAGEWRa = 0.034
SPECIFIC SPEED = 2011
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'-/00 (0 f/ /Vi MODEL 7 H-400
PERFORMANCE CHARACTERISTIC

7H-400

./

,.'

BOWL - CAST IRON or NI-RESIST - OIA. 7"
IMPELLER BRONZE or NI-RESIST
DISCHARGE 4" STANDARD - 5" OPT.
K FACTOR 4.5
MAX. 0.0. W/CABLE GUARD 7W'
BEARING: CUTLESS RUBBER or BRONZE

CHANGE EFFICIENCY AS FOlLOWS
No.of PoInts No.of SIagtt

·4 1
·2 2
·f 3
o 4

POWER: ELECTRIC
CYCLE: 60 Hz
R PM: 3450
IMPELLER TYPE: ENCLOSED
BOWL TYPE: FLANGED
CURVE SHEET NO. 1
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STD. SHAFT DIA. = 1.00" IMPELLER TYPE = ENCLOSED NO. EFF. I
DISCHARGE SIZES = 3" - 4" IMPELLER NO. = SS6M STAGES

" I -4ONE STAGE WT.-LBS.= 56 MAX. SPHERE SIZE • 0.312"
ADO'L STAGE WT. . = 19 K-F~.MAX. = 2.34 2 -3
IMPELLER wt-LBS, II 2.95 MAX.OPERATWGP$G II 341 3 -2
ONE STAGE WR1 II 0.037 MIN.~~CE II 11" 4 -1
SPECIFIC SPEED I: 1856 IMPELLER EYE AREA = 4.977 Sa.In. 5 0
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DISCHARGE SIZES = 311 - 411 IMPELLER NO. = SS6M STAGES
, . I -4

ONE STAGE WT.-LBS.= 56 MAX. SPt£RE SIZE = 0.31211

AOO'L STAGE WT. .. ' = 19 K-FACTOR~MAX. .' = 2.34 2 -3
IMPELLER WT.- LBS. = 2. 95

-.
MAX.OPERA~ PSlG = 341 3 -2

ONE STAGEWR2 :: 0.037 MIN. SU8f,4ERGP4CE = 11" 4 -1
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POWER: ELECTRIC
CYCLE: 60 H:Z
R PM: 3450
IMPELLER TYPE: ENCLOSED
BOWL TYPE: FLANGED
CURVE SHEET NO. 1

CHANGE EFFICIENCY AS FOllOWS
No. of ....,... •••••• su.-

-3 1
-2 2
-1 3
o •

BOWl- CAST IRON or NI-RESIST - OIA. e"
IMPELLER BRONZe or NI-RESIST
DISCHARGE 4" ST ANOARD
K FACTOR 2.8
MAX. 0.0. W/CABlE GUARD 6%"
BEARING - CUTLESS RUBBER OR BRONZE

NOTE: EFFICIENCY PERFORMANCE BASED ON CAST IRON BOWLS - POLISHED BRONZE
IMPELLERS ANO 6 FEET SUBMERGENCE.

THIS CHARACTERISTIC CURVE IS BASED ON FACTORY TESTS WHEN PUMPING CLEAR. FRESH. NON·
AERATEO WATER AT A TEMPERATURE NOT exCEEDING 85- F. AND UNDER SUCTION CONDITIONS 1.8
INDICATED.

PUMP PERFORMANCE RATING IS FOR THE DESIGNATED POINT ONLY ANO IS SUBJECT TO TEST
TOLERANCES AND PROCEDURES AS SPECIFIED IN THE STANOARD OF THE HYDRAULIC INSTITUTE.

MINIMUM WEll SIZE 7"

,
.'
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t20 I" •. 140 _ 320 360 ••
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ONE STAGE WRit = 0.034 MIN.SUBMERGENCE = II" <4 -1
SPECIFIC SPEED II 2011 IMPELLER EYE AREA = 5.695 S .In. 5 0
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STD. SHAFT DIA. • 1.00" IMPELLER TYPE = ENCLOSED NO. EFF.__

DISCHARGE SIZES = 3" - 4" IMPELLER NO. : <;<;6M ~I).GES
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ONE STAGE WT.-LBS.= 56 MAX. SPtERE SIZE • 0.312"
Ar:I:JIL STAGE WT. ' = 19 .... K -FACTOR. 'MAX. =2.34 2 -3
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IMPELLER wt-L8$. = 2.95 MAX.OPERATMPSIG= 341 3 -2
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ONE STAGE WRa = 0.037 MIN. SUBMP~ = 11" 4 -1
SPECIFIC SPEED = 1856 IMPELLER EYE AREA= 4.977 SQ. In. 5 0
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ADDL STAGE WT. : 5.8 I(-FACTOR· MAX. =1.2 2 5.0
IMPELLER WI-LBS. = 0.90 MAX.OPERATWGPSlG= 345 :5 3.5
ONE STAGE WRt = 0.005 MIN. SUBMERGENCE = 6" 4 2.0
SPECIFIC SPEED : 30 9 IMPELLER EYE AREA = 2.00 S . In. 5 1.0

J

------Goo_OOO

0°0°0°80°0°0000000000000000000000000000
0000000000000
000000

000<00000------
311 l.-

12.2511

126I.

---I
I

I
I
I

I,
•__.I



IMMONS
SS6L

ONE ( )
STAGE STAGES

L0e..ll ~ /5
3 H.P.

I
J OD f.a Pm -, too

3450 R.P.M. 12-1-88

SC3
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DISCHARGE SIZES = 311 _ 411 IMPELLER NO. II SS6L STAGES
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IMPELLER EYE AREA: 4.977 S

8040o
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SPECIFIC SPEED = 2963 IMPEllER EYE AREA = 2 . 60 Sa. In. 5 1.0
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US GALLONS PER MINUTE

175 200

STD. SHAFT DIA. = 1.00"
DISCHARGESIZES = 3" - 4"
.oNE STAGEWT.-LBS.=55
ADOL STAGEWT. • 18.5
IMPELLER W1:-LBS. = 2.55
ONESTAGEWR1 = 0.037
SPECIFIC SPEED = 1842

IMPELLER TYPE = ENCLOSED
IMPELLER NO. = SS6L
MAX. SPHERE SIZE & O. 375"

:.f(-FACTOR MAx.' &2. 30
MAX. OPERATWG PStG = 341
MN. SUBMERGENCE= 11"
IMPELLEREYE AREA= 4.749 S . In.
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o 40 80 120 160 200 240
US GALLONS PER MINUTE

280 320

STD. SHAFT DIA. I: 1.00" IMPELLER TYPE = ENCLOSED NO. EFF.

DISCHARGE SIZES I: 3" - 4" IMPELLER NO. = SS6M· STAGES

ONE STAGE WT.-LBs'= 56 MAX. SPI£RE SIZE c 0.312" I -4
AOO'L STAGE WT. . = 19 K-FACTOR •. MAX. = 2.34 2 -3
IMPELLER wt-LBS. c 2.95 MAX. OPERATItG PSIG= 341 3 -2
atE STAGE WR1 c 0.037 MIN. SUBMERGENCE II 11" 4 -1
SPECIFIC SPEED = 1856 IMPELLER EYE AREA= 4.977 Sa. In. 5 0
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o 20 40 60 80 100
US GALLONS PER MINUTE

120

STD. SHAFT DIA. = 0.87511 IMPELLER TYPE = ENCLOSED NO. EFF.

DISCHARGE SIZES = 2.511 IMPELLER NO. = SS4M STAGES

ONE STAGE WT.-LB5.= 20 MAX, SPt£RE SIZE • 0.25011 I 6.5
ADO L STAGE WT. • 5.8 K -FACTOR MAX, -1.2 2 5.0
IMPEUER WT.- LBS. = o. 90 MAX.OPERAThlG PSIG= 345 3 -3.5
ONE STAGE WR2 ::0.005 MIN. SUBMERGENCE :: 611 4 2.0
SPECIFIC SPEED ::3039 IMPELLER EYE AREA:: 2.00 S . In. 5 1.0
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o 25 50 75 100 125 150 175 200
US GALLONS PER MINUTE

ONE ( )
STAGE STAGES

STD. SHAFT DIA. = 1.0011 IMPELLER TYPE = ENCLOSED NO. EFF.
~I~S ,-

DISCHARGE SIZES =311 _ 411 IMPELLER NO. :: SS6L
·ONE STAGE WT.-LBs.= 55 MAX. SPt£RE SIZE :: 0.375" I -4
AOO'" STAGE WT. :: 18 .•5 K -FACTOR. MAX.

,. :: 2.30 2 -3

IMPELLER wt-LBS. = 2.55 ". MAX. OPERATItG PSIGII 341 3 -2
ONE STAGE WR2 = 0.037 MIN. SUBMERGENCE :: 11" 4 -1

SPECIFIC SPEED :: 1842 IMPELLER EYE AREA:: 4.749 Sq. In. 5 a

J
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200
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I -4
2 -3
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4 -1

.In. 5 0

--I 4.812" l.--
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STD. SHAFT DIA. = 1. 00"
DISCHARGE SIZES = 3" - 4"
·ONESTAGE WT.-La5.= 55
ADO STAGE WT. I: 18.5
IMPELLER WT.- LaS. II 2. 55
ONE STAGE WRa = 0.037
SPECIFIC SPEED = 1842

ONE ( )
STAGE STAGES
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SC3

ONE ( )
STAGE STAGES

80
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L&J
IJ..

STD. SHAFT DIA. = 1.00" IMPELLER TYPE = ENCLOSED HO. EFF.

DISCHARGE SIZES 2: 3" _ 4" . IMPELLER NO• = SS6L STAGES

<~ ·ONE STAGE WT.-LB5.= 55 MAX. SPHEf.E StZE • 0.375" I -4
.,';'~ AOO't. STAGE WT. = 18.5 .... K-FACTOR. MAX. • 2.30 2 -3
.'~;

IMPEllER W'[-LB5. a 2.55
"

MAX.OPERATM PSlGa 341 3 -2
..~':'!'< .

ONE STAGE WR1 2: 0.037 MIN. SUBMERGENCE = 11" 4 -1
SPECIFIC SPEED = 1842 IMPELLER EYE AREA- 4.749 SQ.In. 5 0
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12020 40 60 80 100
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LL.
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STD. SHAFT DIA. = 0.875" IMPELLER TYPE = ENCLOSED NO. EFF.

DISCHARGE SIZES = 2.5" IMPELLER NO. = SS4M STAGES

ONE STAGE WT.-LBS.= 20 MAX. SPt£RE SIZE &0.250" I 6.5
ADO L STAGE WT. = 5.8 K -FACTOR~ MAX. &1.2 2 5.0
IMPELLER WT.-LB5. = 0.90 MAX. OPERATINGP$IG = 345 3 3.5
ONE STAGE WR2 = 0.005 MIN. SUBMERGENCE = 6" 4 2.0
SPECIFIC SPEED = 3039 IMPELLER ~AREA = 2.00 S . In. 5 1.0
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STD. SHAFT DIA. = 1.00" IMPELLER TYPE :I ENCLOSED NO. EFF.

DISCHARGE SIZES = 3" - 4" IMPELLER·NO. • SS6L :>I~S

;~~ -oNE STAGE WT.-LB5.= 55 " MAX. SPtERE SIZE • 0.375" I -4

ArifL STAGE WT. • 18.5 K -FACTOR. MAX. ' -2.30 2 -3
~~, IMPELLER wt-LBS.· 2.55

;--'

, ',MAX.~ PSlG· 341 3 -2
.~'>.
, ONE STAGE WR1 = 0.037 MIN. SUBMERGENCE -,11" 4 -1

SPECIFIC SPEED = 1842 " IMPELLER' EYE AREA- 4.749 SQ.In. 5 0
f'
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ONE ( )
STAGE STAGES

STD. SHAFT DIA. = 1. 00"
DISCHARGE SIZES = 3" - 411

·ONESTAGE WT.-LBS.= 55
ADO.L STAGE WT. = 18.5
IMPELLER W't-LBS. = 2.55
ONE STAGE WR1 = 0.037
SPECIFIC SPEED = 1842

30
20
10
o

200

J

NO. EFF.
STAGES

I -4
2 -3
3 -2
4 -1

.In. 5 0

5.875"

75 100 125 150 175
US GALLONS PER MINUTE

IMPELLER TYPE = ENCLOSED
lMPELLERNO. = SS6L
MAX. sPHERE SIZE • o.375"
K"FACl'OR .MAx. • 2.30
MAX.OPERA~G PSIGa 341
MIN.SUBMERGENCE = 1111

lMPELL~EYE·~ = 4.749 S

50

--I 4.812" I--
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20017575 100 125 150
US GALLONS PER MINUTE5025oo

80

ONE ( )
STAGE STAGES

STD. SHAFT DIA. = 1.0011 IMPELLER TYPE = ENCLOSED NO. EFF.

DISCHARGE SIZES = 311 _ 4" IMPELLER NO. = SS6L STAGES

;,;; ·ONESTAGE WT.-LB5.= 55 MAX. SPt£RE SIZE • 0.37511 I -4

; AOI)'L STAGE WT. ~ 18.5 " >, J(-FACTOR, ~ = 2.30 2 -3
IMP£LLER wt-LB5.· 2.55 MAX. 0PERATf«i PSIG· 341 3 -2

:'. ONE STAGE WR1 = 0.037 MIN. SUBMERGENCE = 1111 4 -1
SPECIFIC SPEED = 1842 IMPELLER EYE AREA = 4. 749 SQ. In. 5 0
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APPENDIX 5. -- As-built production well diagrams
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

E'LLNUMBER
SBR LINE NUMBER
SBR SITE NUMBER

1
4BLAT
34+00

------------------------------------

Well

0
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10 ~o ~
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- Iex) -- N~
~ 15 ~- 0
.s::; I

.•... f....
a.
Q) 200

25

Pump
30 Motor

35

/ /

Static Water Level = 8.20 ft. (6-28-90)

Casing

Drop Pipe

WELL CONSTRUCTION DETAILS

- inch Diameter
VC SDR-21

leasing Length (ft.) 28

9
26.6-35.6

ohnson, High-Q
- inch Diameter
tainless Steel
-Slot

4-inch steel
28
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM
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Q)
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35
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Ell NUMBER
SBR LINE NUMBER
SBR SITE NUMBER
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(Y)

Pump
Motor

2
4B LAT
38+00

Elevation of Top of Casing = 1311.71 ft.
land Surface Elevation = 1310.8 ft.

Casing

Drop Pipe

Slot Size
#40 Slot (0.040 inch)

WELL CONSTRUCTION DETAILS

asing Type - inch Diameter
PVC SDR-21

leasing length (ft.) 33.5

creen Type ohnson, High-Q
- inch Diameter
tainless Steel
- Slot

10
32.8-42.8

4-inch steel
34
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

o

5

ELL NUMBER
SBR LINE NUMBER
SBR SITE NUMBER

Well

3
4BLAT
42+00

Elevation of Top of Casing - 1309.78 ft.
Land Surface Elevation - 1308.2 ft.
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--= 15-~.•..a.
Q) 20o

K
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- Iex) -
(\1"-(\I Casing

Drop Pipe

SCREEN CONSTRUCTION
25

Pump
30 Motor

35
//

Interval ft.
26.6-29.6
29.6-31.6
31.6-35.6

Slot Size
#20 Slot (0.020 inch)
#40 Slot (0.040 inch)
#50 Slot (0.050 inch)

WELL CONSTRUCTION DETAILS

raSing Ty~· inch Diameter
~CSDR-21

reen Type ohnson, High-Q
'0 inch Diameter
tainless Steel
- Slot

~asing Length (ft.) 28

9
26.6-35.6

4-inch steel
28
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

o

5

ELL NUMBER
SBR LINE NUMBER
SBR SITE NUMBER

Well

4
4CLAT
46+00

Elevation of Top of Casing = 1312.93 ft.
Land Surface Elevation = 1311.3 ft.
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Drop Pipe

SCREEN CONSTRUCTION
Slot Size

#20 Slot (0.020 inch)
#40 Slot (0.040 inch)

WELL CONSTRUCTION DETAILS

asing Type - inch Diameter
VC SDR-21

creen Type ohnson, High-Q
- inch Diameter
tainless Steel
-Slot

pasing Length (ft.) 24

7
22.6-29.6

2-inch steel
24
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

o

5

ELL NUMBER
SBR LINE NUMBER
SBR SITE NUMBER

Well

5
4CLAT
50+00

Elevation of Top of Casing - 1312.67 ft.
Land Surface Elevation •• 1311.1 ft.
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Motor
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Drop Pipe

SCREEN CONSTRUCTION
Slot Size

#20 Slot (0.020 inch)
#40 Slot (0.040 inch)

WELL CONSTRUCTION DETAILS

faSing Ty~· inch Diameter
~CSDR-21

Pasing Length (ft.) 26

reen Type hnson. High-Q
- inch Diameter
tainless Steel
-Slot

~reen Length (ft.) I 7
~eened Interval (ft.) 24.6-28.6

~Type
~Length ft.

3-inch steel
26
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 6
SBR LINE NUMBER 3C2
SBR SITE NUMBER 2+00

Well
Elevation of Top of Casing"", 1311.63 ft.
Land Surface Elevation"", 1310.3 ft.
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Motor
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Drop Pipe
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#15 Slot (0.015 inch)
#30 Slot (0.030 inch)
#60 Slot (0.060 inch)

#100 Slot (0.100 inch)

WELL CONSTRUCTION DETAILS

asing Type - inch Diameter
PVC SDR-21

reen Type ohnson, High-Q
- inch Diameter
tainless Steel
- Slot

~asing Length (ft.) 33

11
31.9-42.9

4-inch steel
37
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

Ell NUMBER 7
SBR LINE NUMBER 3C1
SBR SITE NUMBER 4+00

o
Well

Elevation of Top of Casing = 1309.69 ft.
Land Surface Elevation = 1308.3 ft.
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25.3-38.3
38.3-39.3
39.3-40.3

Slot Size
#8 Slot (0.008 inch)
#16 Slot (0.016 inch)
#30 Slot (0.030 inch)

WELL CONSTRUCTION DETAILS

raSing 1~ - inch Diameter
~VCSDR-21

pasing Length (ft.) 26.5
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25.3-40.3

'ohnson, High-Q
- inch Diameter
tainless Steel
-Slot

~'eType
~Ie Length ft.

4-inch steel
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

WEll NUMBER 8
USBR LINE NUMBER 3C1
USBR SITE NUMBER 8+00

Well
Elevation of Top of Casing = 1311.54 ft.
Land Surface Elevation = 1310.3 ft.

15--=•....•.
:5 20a.
Q)
Q

25

"o
I

N

"
0"10
- Ico -
C\l •.••.•C\l

Casing

Drop Pipe

SCREEN CONSTRUCTION
30

35

Pump
Motor Interval ft.

27.0-36.5
36.5-38.0
38.0-41.0
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#7 Slot (0.007 inch)

#14 Slot (0.014 inch)
#23 Slot (0.023 inch)

WELL CONSTRUCTION DETAILS

asing Type - inch Diameter
VC SDR-21

creen Type ohnson, High-Q
- inch Diameter
tainless Steel
- Slot

leasing Length (ft.) 28

14
27-41

3-inch steel
30.3
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-SUIL T DIAGRAM

WELL NUMBER 9
USBR LINE NUMBER 3C1
USBR SITE NUMBER 16+00
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-SUIL T DIAGRAM

ELL NUMBER 10
SBR LINE NUMBER 3C1
SBR SITE NUMBER 20+00

Well
o Elevation of Top of Casing = 1310.74 ft.

Land Surface Elevation = 1309.1 ft.
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asing Type - inch Diameter
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- inch Diameter
tainless Steel
-Slot

8
22.6-30.6

e Franklin 5 h..
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1 sta e Trim #3
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 11
SBR LINE NUMBER 3C3
SBR SITE NUMBER 8+00
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Land Surface Elevation = 1310.4 ft.
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- Slot
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4-inch steel
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

WELL NUMBER 12
USBR LINE NUMBER 3C3
USBR SITE NUMBER 12+00
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SCREEN CONSTRUCTION
Slot Size

#16 Slot (0.016 inch)
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WELL CONSTRUCTION DETAILS

asing Type - inch Diameter
VC SDR-21

~asing Length (ft.) 26

creen Type ohnson, High-Q
- inch Diameter
tainless Steel
- Slot

8
24.6-32.6

3-inch steel
26
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 13
SBR LINE NUMBER 3C3
SBR SITE NUMBER 16+00
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WELL CONSTRUCTION DETAILS

- inch Diameter
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leasing Length (ft.) 28
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- inch Diameter
tainless Steel
- Slot
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26.9-34.9

3-inch steel
28
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

VELLNUMBER 14
SBR LINE NUMBER 3C3
SBR SITE NUMBER 20+00
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asing Type - inch Diameter
PVC SDR-21

leasing Length (ft.) 26
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- inch Diameter
tainless Steel
- Slot

7
25-32

Oro
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3-inch steel
26
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM-
IEllNUMBER 15
SBR LINE NUMBER 3C3
SBR SITE NUMBER 24+00

Well

o Elevation of Top of Casing - 1312.52 ft.
Land Surface Elevation - 131-1.3 ft.
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

Ell NUMBER 16
SBR LINE NUMBER 3C4
SBR SITE NUMBER 9+93

Elevation of Top of Casing = 1314.27 ft.

land Surface Elevation = 1313.0 ft.

Drop Pipe

--Casing

Slot Size
#23 Slot (0.023 inch)
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PVC SDR-21
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tainless Steel
- Slot

8
27.9-35.9

Oro
Oro

4-inch steel
29
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 17
SBR LINE NUMBER 3C4
SBR SITE NUMBER 14+00
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Slot Size
#23 Slot (0.023 inch)
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faSingType - inch Diameter
PVC SDR-21

~asing Length (ft.) 21
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- inch Diameter
tainless Steel
-Slot

6
20.2-26.2

3-inch steel
21
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUilT DIAGRAM

ELL NUMBER 18
SBR LINE NUMBER 3C4
SBR SITE NUMBER 22+00
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- inch Diameter
tainless Steel
- Slot

7
25-32

3-inch steel
26
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

Ell NUMBER 19
SBR LINE NUMBER 3C4
SBR SITE NUMBER 26+00
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Slot Size

#19 Slot (0.019 inch)
#26 Slot (0.026 inch)

WELL CONSTRUCTION DETAILS

raSing Typ~inch Diameter
~CSDR-21

reen Type ohnson, High-Q
- inch Diameter
tainless Steel
-Slot

leasing Length (ft.) 29

7
28.3-35.3

3-inch steel
29
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 20
SBR LINE NUMBER 16A2
SBR SITE NUMBER 2+00

Well

o Elevation of Top of Casing = 1313.82 ft.
Land Surface Elevation = 1312.8 ft.
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- inch Diameter
tainless Steel
- Slot

6
22.2-28.2

Franklin 2 h..
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2 sta e Trim #1

Oro 3-inch steel
Oro 23
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 21
SBR LINE NUMBER 16A2
SBR SITE NUMBER 6+00
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WELL CONSTRUCTION DETAILS
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k;asing Length (ft.) 24
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 22
SBR LINE NUMBER 16A2
SBR SITE NUMBER 10+00
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 23
SBR LINE NUMBER 16A2
SBR SITE NUMBER 14+00
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# 7 Slot (0.007 inch)
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PVC SDR-21
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reen Type ohnson, High-Q
- inch Diameter
tainless Steel
- Slot
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22.9-29.9

none
o
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

WELL NUMBER 24
USBR LINE NUMBER 16A2
USBR SITE NUMBER 18+00

Well
Elevation of Top of Casing = 1313.73 ft.
Land Surface Elevation = 1312.1 ft.
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 25
SBRUNENUMBER 16A2
SBR SITE NUMBER 22+00
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Elevation of Top of Casing = 1313.49 ft.
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

WELL NUMBER 26
USBR LINE NUMBER 16A3
USBR SITE NUMBER 2+00
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- Slot
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 27
SBR LINE NUMBER 16A3
SBR SITE NUMBER 6+00
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

!WEll NUMBER 28
USBR LINE NUMBER 16A3
USBR SITE NUMBER 10+00
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

ELL NUMBER 29
SBR LINE NUMBER 16A3
SBR SITE NUMBER 14+00
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o
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

Ell NUMBER 30
SBR LINE NUMBER 16A3
SBR SITE NUMBER 17+00

Well
Elevation of Top of Casing = 1317.99 ft.
land Surface Elevation = 1316.8 ft.
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30

172



INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM
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INTERIM GROUND-WATER SUPPLY,
WEST OAKES IRRIGATION AREA

AS-BUILT DIAGRAM

WEll NUMBER 32
USBR LINE NUMBER 16A3
USBR SITE NUMBER 25+77
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