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March 10, 2014 RECEIVED

Mr. James Cefalo MAR 11 2014
Idaho Department of Water Resources Department of Water Resources
900 North Skyline Drive, Suite A Eastern Region

Idaho Falls, ID 83402-1718

RE: REQUEST FOR CLARIFICATION OF MODEL RESULTS — WILLIAMS 15-7373

Dear Mr. Cefalo:

In a previous application for Vic Riches Water Right, Application 15-7347, I modeled aquifer drawdown
using a transmissivity from the Davis Pumping test. When the new well was pumped the drawdown was
65 ft versus 4 feet predicted. I can think of two reasons for the difference: 1) the pumping rate for the
Riches test was 1925 gpm and | modeled 1500 gpm, and 2) the Theis assumptions in the modeling
program assume a perfectly efficient well, i.e. no head loss caused by inefficiencies in well construction.
Seldom are wells perfectly efficient, which causes the actual drawdown to be greater than the predicted. |
will do my best to evaluate below if the modeled versus the actual drawdowns are reasonable.

The Drillers Log for the Peoa River Valley Ranch well (Vic Riches) is provided in Attachment 1. The
well is 323 ft deep and has 16-inch casing to a depth of 217 ft. The lower portion of the well is open hole
but the formation was noted as not being water bearing by the driller. The well is perforated from 80 to
87 t,45 to 105 ft and 110 to 182 ft with a total of 408 perforations. The perforations are ¥2 by 4 inches.
The total open area in the casing is 816 sq inches or 5.6 sq ft. A flow rate of 1925 gpm yields an entrance
velocity of 0.77 ft/second. The generally accepted recommendation to maintain laminar flow and an
efficient well is 0.1 ft/second (Driscoll, 1986, p. 996). Thus, based on these calculations and the
description in the well log the argument can be made that this is an inefficient well. The actual area open
to water bearing formation may be further reduced because a large interval of perforations 45 to 80 ft and
85 to 105 ft are noted on the well log as not having water. This is 55 ft out of the total perforated length
of 139 ft or 39.5%. Eliminating 39.5 % of the perforations results in an open area of 3.39 sq ft. Ata flow
of 1925 gpm the entrance velocity is 1.3 ft/second. Obviously, this entrance velocity is outside the
optimal design criteria for an efficient well.

The other consideration was that [ calculated drawdown based on 1500 gpm and the well was tested at
1925 gpm. I recalculated the drawdown for Vic Riches using a pumping rate of 1925 gpm. After 60
minutes of pumping the drawdown is predicted to be 4.4 ft.

I wondered if the drawdown listed on the data sheet from Cordingly Pump Company is actually depth to
water. In that case the actual drawdown would be 20 ft (65 ft minus the static of 45 ft). However,
Cordingly Pump Company told me 65 ft was the drawdown and not the depth to water.

I checked the Davis Pump test analysis and rematched the drawdown curves. In the initial analysis I
stated that it is very difficult to get a good storativity value from a single well test and this is true. In the
rematch, I used a storativity of 0.1 (the same value used in the first analysis) and still found a
transmissivity value 7.8 x 10*. The reprocessed data sheet is in Attachment 2. I also investigated what
using a lower storativity value would do to the predicted drawdown, by rerunning the simulation using a
storativity of 0.00094. The predicted drawdown after 60 minutes of pumping is 6 ft. Not much different
from the previous calculation using my original numbers.
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These calculations indicate that the modeling numbers are fairly robust, even when varying the storativity
over 2 orders of magnitude. The other possibility is that the aquifer is heterogeneous and that the
transmissivity at the new Vic Riches location is less than the value at the Jeff Davis location. However,
for the Williams application, I went through an empirical approach developed from the modified
nonequilibrium (Jacob) equation presented in Driscoll, 1986, (p. 1021). The method is crude but it
suggests that the transmissivity at the Davis, Peoa Ranch and Mills are similar but lower than the aquifer
test results indicate. Table 1 presents the results. The results of a pumping test are generally accepted as
more accurate than the Driscoll method. The point is that aquifer transmissivity appears to be similar in
the different locations.

Table 1 Calculated transmissivity using specific capacities from irrigation wells.

Flow Specific | Trans-
Drawdow . o

Rate n (ft Capacity | missivity

(gpm) (gpmvft) | (ft2/day)
Dave Mills 550 S0 11.0 2941
Peoa Ranch 1925 65 29.6 7919
Davis Test 140 18.4 7.6 2034
Average 4298

It appears to me that the difference between the predicted drawdown and the actual drawdown is caused
by well inefficiency. I estimated the well inefficiency by assuming that the modeled drawdown is the
theoretical drawdown for a 100-percent efficient well. The efficiency in this case is 4/65 = 6 percent.
Even using the lower storativity value the well efficiency is 6/65 = 10%. These numbers are low, but
within the range of possibility. The only way to know for sure is to conduct a pumping test of the Peoa
Ranch Well.

Respectfully,

Thomas R. Wood, PhD, PG

QOFESSIgy, »
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Attachment 1
WELL LOG
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Figure 1-1. Well log for Peoa River Valley Well
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Attachment 2
DATA PLOTS
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PEORIA RIVER VALLEY PUMP TEST
PUMP IS SET AT 200°

STATIC IS 45’

BOTTOM OF WELL IS 300’

DRAW DOWN IS 65> WHEN PUMPING
PUMP IS PRODUCING 1925GPM

PUMP TESTED FOR ONE HOUR

Data Sheet from Cordingly Pump Co.
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Predicted Drawdown for Proposed Vik Riches Well 1925 gpm
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Figure 2-1 Predictive plot of drawdown at 1925 gpm for the full period of use 180 days using the original
T and S values. The red line is for the water level in the proposed Riches Well pumping and the blue line
is the water level predicted in a well 2 mile north of the proposed Riches Well.

Key to line colors
Blue Imaginary well %2 mile north of the proposed POD

Red  Proposed POD for Vik Riches
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3 Jeff Davis Irrigation Well - Reanalysis
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Figure 2-2 Reanalysis of Jeff Davis well test using a lower storativity value.
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Predicted Drawdown for Vik Riches Well 1925 gpm with low Storativity
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Figure 2-3 Predictive plot of drawdown at 1925 gpm for the full period of use 180 days using the original
T and a lower S value. The red line is for the water level in the proposed Riches Well pumping and the
blue line is the water level predicted in a well % mile north of the proposed Riches Well.

Key to line colors
Blue Imaginary well 2 mile north of the proposed POD

Red  Proposed POD for Vik Riches
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