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Table D-2: Calibration Result Parameter Values

Parameter Calibrated Value
Vertical Resistance above Layer 2 190 days
Transmissivity of Layer 2 177 feet?/day
Transmissivity of Layer 3 342 feet?/day
Transmissivity of Layer 4 1,986 feet?/day

ESTIMATING SUSTAINABLE PUMPING RATE USING CALIBRATED MODEL

The method used to estimate the sustainable pumping rate has similar steps to
the method described in Appendix C. However, instead of using the data at
measured and extrapolated times to estimate drawdown and residual
drawdown, the calibrated model is used to estimate drawdown and residual
drawdown. The steps for this analysis are as follows:

1. Use calibrated model to estimate pumping well drawdown between 8 and
15 hours of pumping at the test rate.

2. Use calibrated model to estimate one daily pumping cycle’s residual
drawdown in the pumping well after each day, between 1 and 179 days.

3. Sum the residual drawdowns calculated in step #2 for all 179 pumping
cycles to estimate residual drawdown after 179 days.

4. Add the drawdown due to pumping the well between 8 and 15 hours
(step #1) to 179 day residual drawdown (step #3) to estimate total
drawdown after 180 days.

5. Divide allowable drawdown by the total drawdown calculated in step #4.
Multiply this factor by the test rate to estimate the sustainable rate.

The following discusses the implementation of each step of the analysis.

1. Use calibrated model to estimate pumping well drawdown between 8 and
15 hours of pumping at the test rate.

The calibrated model is used to estimate the pumping well drawdown after §, 10,
12, and 15 hours of pumping at 473 gpm. This drawdown is represented on

Polo Grounds Well Test M )
Hydro atrics
September 25, 2009 D-5 S



DRAFT

Figure D-1 as the curve labeled "PW Model." Table D-3 shows measured
drawdown at several times that may be used as daily pumping durations. The

range of drawdowns for pumping durations of between 8 and 15 hours is 43.1 to
44 .2 feet.

Table D-3: Modeled Drawdowns for Average Flow Rate of 473 gpm after Selected
Pumping Durations

Pumping Duration (hours) Drawdown (feet)
8 43.1
10 43.5
12 43.8
15 442

2. Use calibrated model to estimate one daily pumping cycle’s residual
drawdown in the pumping well after each day, between 1 and 179 days.

The calibrated model is run for pumping durations of 8, 10, 12, and 15 hours at
the pump test rate of 473 gpm. For each of the runs, residual drawdowns are
output after each day between 1 and 179 days. Figure D-2 shows the modeled
residual drawdown for each of the daily pumping durations. After 24 hours, the
residual drawdown is less than 1 foot for all pumping durations. After 48 hours,
the additional residual drawdown is less than 0.2 feet for all pumping durations.
Residual drawdowns are higher for longer pumping durations because less time
per day is provided for recovery. Differences between the pumping durations
are fairly small after 5 days.
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Figure D-2: Modeled Residual Drawdowns for Varying Pumping Durations after

Pumping 473 gpm

3. Sum the residual drawdowns calculated in step #2 for all 179 pumping
cycles to estimate residual drawdown after 179 days.

The total residual drawdown is the sum of residual drawdowns from all 179
previous daily pumping cycles. This is the equal to the sum of the residual
drawdowns calculated above based on the principle of superposition. The total
residual drawdowns for each daily pumping duration is shown in Table D-4.

Table D-4: Modeled Drawdowns on 180" Day of Pumping 473 gpm at Varying Daily

Pumping Durations

Daily Pumping Durations

8 hours 10 hours 12 hours 15 hours
Total Residual Drawdown 2.1 2.7 3.4 4.5
Daily Drawdown 43.1 43.5 43.8 44.2
Total Drawdown 45.2 46.2 47.2 48.7
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4. Add the drawdown due to pumping the well between 8 and 15 hours (step
#1) to 179 day residual drawdown (step #3) to estimate total drawdown after
180 days.

Table D-4 shows the modeled total drawdown on the last day of the peak
pumping season, which is the sum of the residual drawdown from the previous
179 days of pumping and the drawdown after 8-15 hours of pumping.

5. Divide allowable drawdown by the seasonal drawdown at the test rate (step
#4) and multiply this factor by the test rate to estimate the sustainable rate.

The sustainable pumping rate is defined for this analysis as the rate that will
keep drawdowns above the water levels where transmissivity is reduced. In the
pump test, a reduction in transmissivity is evident as pumping well drawdown
exceeded 40 feet; so the allowable drawdown used in this analysis is 40 feet. This
is a water level approximately 4 feet above the top of the pumping well's upper
screen.

Similarly to the approach shown in Appendix C, a reduction factor is calculated
by dividing the 40 feet of allowable drawdown by the total drawdown. For
example, the allowable drawdown of 40 feet is 0.88 of the 45.2 feet of total
drawdown observed at the end of the pumping season if the Polo Grounds well
is operated 8 hours per day. Drawdown varies linearly with pump rate so we
multiply the pumping rate of 473 gpm by 0.88 to obtain a pumping rate of 419
gpm that reduces the drawdown to the allowable 40 feet.

All the reduction factors and sustainable pump rates are shown in Table D-5.
Also shown on the table are the total number of acre-feet produced for 180 days.

Table D-5: Final Results of Modeled Sustainable Pumping for Varying Pumping

Durations
Daily Pumping Durations
8 hours 10 hours 12 hours 15 hours

Reduction Factor 0.88 0.87 0.85 0.82

Sustainable Rate (gpm) 419 409 401 389
Seasonal Volume

111 1 1 1
Produced (acre-feet) 36 > 93
Polo Grounds Well Test WMW
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This modeling analysis is based on an assumption that pumping the Polo
Grounds well such that water levels are maintained several feet above the top of
screen will prevent transmissivity from declining as observed in the pump test.
This assumption has not been verified by data. Therefore, the results in Table D-
5 should be considered to represent the pumping potential of the well if the
assumption is correct. For conservative management of the pumping, results
from Appendix C should be used, but testing the higher rates and durations
shown in this appendix may result in more optimal use of the water resource.

Polo Grounds Well Test M )
Hydro atrics
September 25, 2009 D-9 AL =





