MEMO

State of Idaho

Department of Water Resources

322 E Front Street, P.O. Box 83720, Boise, Idaho 83720-0098
Phone: (208) 287-4800 Kax: (208) 287-6700

Date: December 16, 2009

To: Allen Merritt

From: Mike McVayQ'L‘)

ce: Jeff Peppersack, Rick Raymondi, and Sean Vincent
Subject: Evaluation of proposed DeVries transfer #75529.
Introduction

Per you request. 1 have evaluated the proposed transfer for the DeVries Dairy. This
review has been conducted to answer the following question:

1. If the proposed well is pumped al a rate of 0.25 ft'/sec (cfs), what will be the
likely impact to neighboring wells?

2. If the proposed well is pumped at a rate ot 0.25 cfs, what will be the likely impact
to surface water?
IDWR Review

The proposed point of diversion (POD) for transfer #75529 is located approximately 2.5
miles southwest of the Buhl city limits in an area known as the Twin Falls Tract (Figure
I). The application proposes to transfer 0.2 1 ¢fs of ircigation water rights from a point of
diversion (POD) that is located approximately 24 miles east-southeast of the existing

Dc Vries destination POD. This water is to be combined with an existing domestic and
stock water right of 0.04 cfs to provide 0.25 cfs for commercial and stock water use at the
dairy. This transfer has been protested due to concerns about negative impacts to a POD
located approximately 5.5 miles south of the DeVries Dairy (Figure | — Protestant Well).

It appears that 0.2 1 cts of water is actually being transferred. The impact unalysis
provided by Brockway Engineering evaluated the entire 0.25 cfs, which is a conservative
approach (o estimating the impacts due to this transter.
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Figure 1. Location of the DeVries well (*To Well™) in relation the Protestant’s Well and
the “From Well.”

()
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Ground Water Management on the Twin Falls Tract

The Twin Falls Tract is a predominantly agricultural area located on the south side of the
Snake River. Although much of the area is irrigated with diverted Snake River water, it
lies outside of the Eastern Snake Plain Aquifer Model (ESPAM version 1.1) boundary
(Figure 2). Therefore, transfers in this area are not required to submit calculated

depletions to the Snake River that are based on the ESPAM or ESPA Transfer
Spreadsheet (IDWR, 2009).

The Twin Falls Tract also occupies the area encompassed by the Twin Falls Ground
Water Management Area (TFGWMA). This ground water management area was created
in 1984 due to concerns about declining heads in the low temperature, geothermal
aquifer. The geothermal aquifer lies beneath the cold water aquiter which this transfer
presumes to access. Because this transfer does not propose utilizing the geothermal

aquifer, the associated moratorium on new rights and transfers does not apply (IDWR,
2008).

S T |
Figure 2. Map illustrating the wells involved in the proposed transfer in relation to the
TFGMA and the ESPAM boundary.
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Hydrogeology

The regional aquifer underlying the Twin Falls Tract primarily comprises Tertiary and
Quaternary basalts and the associated interbedded sediments (Cosgrove, 1997; Figure 3).
Recharge to this water table aquifer occurs predominantly via surface water irrigation,
and to a lesser degree, by precipitation and ground water underflow (Ralston, 1971).
Discharge generally occurs through springs and man-made drains that discharge into
surface water streams.

The basalt regional aquifer overlies a confined, geothermal aquifer that comprises
Tertiary rhyolite (Cosgrove, 1997). The geothermal aquifer is generally more than 500 ft.
below land surface, and does not exhibit significant communication with the overlying
regional aquifer (Ralston, 1971; Cosgrove, 1997).

Geology

I Lower Pleistacen to Pliocene basalts
- Middle Pleistocene lava-dammed Snake Plain lake beds
P Open Water
Pleistocene and Fliocene stream and |ake deposits
" Pleistocene outwash, fanglomverate, flood, and terrace gravels
~ Pleistocene till, moraines and simdar unsonted glacial debris
Pliocene olivine basalt
Fliocene silicic welded tuff, ash, and flow rocks
2 Quaternary alluvium
| Upper Pleistocene Snake Plain lava fiows
Upper Fleistacene deposits

Figure 3. Surface geology map of the Twin Falls Tract (USGS, 1994).
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Water Level Impacts

Because the transfer wells are located outside of the ESPAM boundary, a Theis (1935)
analysis has been used to estimate potential impacts to neighboring wells as a result of
pumping the DeVries well. The analysis assumes that the DeVries well pumps at 0.25
ft*/second for two years. It is important to note that the Theis analysis assumes the
aquifer is confined. Although the regional aquifer is unconfined, the Theis analysis may
be applied to unconfined aquifers if the drawdown is small compared to the saturated
thickness of the aquifer (ASTM, 2008). Recharge is also not considered. Therefore,
drawdown may be over-estimated for this scenario.

It should be noted that, although the only known reported storage coefficient values for
this area range between 0.04 and 0.07, Brockway Engineering used a conservative 0.01
as the storage value in their Theis estimate (Cosgrove, 1998; Ralston, 1971). It is also
important to note that IDWR could not replicate the drawdown values reported in the
Brockway Engineering analysis using the given inputs and method (Tables I and 2).

Table 1. Brockway Engineering estimated drawdown at various distances (R) from the
DeVries well.

Pumping rate (Q)=112.2 gpm Storage Coefficient (§)=0.01 Time period = 2 yrs
Transmissivity (T) =3,680 ft/day

R=0.5ft R =100 ft R = 1,000 ft R=5280.ft R = 2,6400 ft

Drawdown | Drawdown | Drawdown Drawdown Drawdown
Elapsed Time (days) (ft) (ft) (ft) (ft) (ft)
740 7.2 2.2 0.3 0.0 0.0

Table 2 shows the IDWR derived Theis estimates of drawdown at various distances from
the DeVries well using the aquifer properties presented in the supporting documentation
for this transfer (Brockway, 2009). After two years of pumping, the estimated drawdown
in wells located 0.5 ft., 5,280 ft., and 26,400 ft. distant from the DeVries well is 10.8 ft.,

1.45 ft., and 0.19 ft. respectively. The protestant’s well is located approximately 29,000
ft. from the DeVries Dairy.

Table 2. IDWR estimated drawdown from the DeVries well pumping continuously for
two years — utilizing Brockway Engineering derived aquifer properties.
Time-drawdown at various time intervals calculations using Theis equation
Distance (ft)
Aquifer parameters Time (days) Drawdown (ft) Drawdown (ft) Drawdown (ft)
T = 3,680 fi*/d | 7.00 = -
§'= 0.01 3 7.52 0.00 -
Pumping rate 10 8.08 0.03 -
Q'= 21,579 fi'/d 14 8.24 0.06 -
31 8.61 0.21 -
365 9.76 .14 0.06
730 10.08 1.45 0.19
' Aquifer properties taken from Brockway, 2009.

This pumping rate is equivalent to the 112.2 gpm used in Brockway. 2009,




12/16/2009 Memo to Allen Merritt — DeVries transfer 75529
Page 6 of 12

Table 3 shows Theis estimates of drawdown at various distances from the DeVries well
using the aquifer properties (transmissivity and storage) presented in Cosgrove, 1998.
After two years of pumping, the estimated drawdowns in wells located 0.5 ft., 5,280 ft.,
and 26,400 ft. distant from the DeVries well are 8.6 ft., 0.59 ft., and 0.00 ft., respectively.

Table 3. IDWR estimated drawdown from the DeVries well pumping continuously
for two years — utilizing aquifer properties presented in Cosgrove (1998).
Time-drawdown at various time intervals calculations using Theis equation
Distance (ft)
Aquifer parameters Time (days) Drawdown (ft)  Drawdown (ft)  Drawdown (ft)
T 3.940 f'/d 1 573 - g
§'= 0.07 3 6.20 - i
Pumping rate 10 6.73 0.00 .
= 21519 fa 14 6.87 0.00 5
31 i 0.00 -
365 8.30 (.36 0.00
730 8.60 0.59 0.00
'Aq}gifer properties taken from Cosgrove etal.. 1998. *This pumping rate is equivalent to the 112.2 gpm used in Brockway.
2009

Surface Water Impacts

The DeVries Dairy is located less than one mile north of the Low Line Canal and
approximately 1.25 miles east of Deep Creek (Figure 1). Despite the proximity of the
POD well from surface water bodies, a review of local driller’s reports indicates that the
depth to water in this area is at least 50 feet (Appendix A). Because of the vertical
separation between surface water and the water table, flows in the canal and Deep Creek
are most likely not affected by fluctuations in ground water levels. Therefore, surface
water impacts associated with this transfer are assumed to be negligible.

It is important to note that any consumptive use on the Twin Falls Tract will ultimately
result in depletions (or reduction in gains) to the Snake River that equal the consumptive
use. However, the tract is outside of the ESPA Common Ground Water Area (Figure 2),
and impacts to the Snake River have not been considered.

Conclusions

In an effort to evaluate the impacts of pumping the DeVries well, this review has been
conducted to answer the following questions:

1. If the proposed well is pumped at a rate of 0.25 cfs, what will be the likely impact
to neighboring wells?

Pumping the DeVries well continuously at 0.25 cfs for two years will produce an
estimated drawdown of 8.60 ft. at the pumping well, 0.59 ft. of drawdown in wells 5.280
ft. away, and no measurable drawdown in wells at a distance of 26,400 ft. The
protestant’s well is approximately 29,000 ft. away from the DeVries POD, and would be
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expected to show no measurable drawdown due to DeVries pumping based on this
analysis.

2. If the proposed well is pumped at a rate of 0.25 cfs, what will be the likely impact
lo surface water?

Ground water near the DeVries Dairy is deep enough so that the flows in the Low Line
Canal and Deep Creek likely will not change in response to ground water level
tfluctuations. Therefore, surface water impacts are assumed to be negligible duc to
pumping from the DeVries POD.
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APPENDIX A
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Figure A-1. Location Map for local driller’s reports.
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