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April 13, 2015

Mr. James Cefalo

ldaho Department of Water Resources
900 North Skyline Drive, Suite A
Idaho Falls, ID 83402-1718

RE: AQUIFER IMPACT ANALYSIS FOR GERALD AND DALE BEETON WATER
RIGHTS APPLICATION

Dear Mr. Cefalo:

The groundwater impact assessment provided here is for the Gerald and Dale Beeton Water
Right Application. They have approximately 160 acres of land south of Malad City, Idaho
(Figure 1) and their application is for 3.2 cfs. A pumping test was conducted on August 18, 2009
in an existing well 2.3 miles southeast of the propose drill site, labeled the Smith Well in Figure
1. The parameters from the aquifer test are used in a computer simulation to predict the potential
impacts to neighboring wells within % mile of the proposed point of diversion (POD). The
results of the computer analysis show that the proposed diversion rate will have a minimal
impact on neighboring wells.

Nearby PODs

The proposed well location is 16S, 36E, 16 NW SW NE as shown in Figure 2. A search was
made for all existing points of diversions (PODs), i.e. water rights near the Beeton property. In
Figures 3 through 6, a blue circle is shown with a % mile radius centered on the proposed Beeton
well location. The circle encompasses portions of sections 9 and 16, T16S, R36E. Another
search was made for all wells in sections 16 and 9 T16S R36E. The results of the water right
search are provided in Tables 1 and 2 and the results for the well search are provided in Tables 3
and 4. It should be noted that there is one surface water right in sections 16, T16S, R36E and no
surface water rights in section 9, T16S, R36E. It should also be noted that, as Figures 4-6 show,
the interactive map generator on the IDWR website shows that there are no water rights or wells
within %2 mile of Beeton’s proposed POD.

Nearby Wells

A search was performed of the IDWR drillers’ log database for wells within % mile of the
proposed well location. No wells could be found within %2 mile of the proposed POD, however,
several well logs were found that are within a mile. These logs are provided in Attachment | to
show the local hydrogeology. Basically, the well logs are consistent with geologic conceptual
model of a steep sided normal fault graben (Basin and Range type) filled with unconsolidated
alluvium and lacustrine sediments. The well logs east of the Beeton property show primarily
unconsolidated sands, gravels and clay to total depth, while well logs to the west (the two
Hannum wells) show unconsolidated sediment to ranging from 110 ft to 300 ft. Below this the
drillers reported either quartzite or limestone. It is unclear exactly what these rocks are because
some drillers have different classifications of rock types from normal geologic terms. The Salt
Lake Formation is reported to contain fresh water limestone. Regardless, the rocks are hard and
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represent the near proximity of the edge of the basin, either the Salt Lake Formation or the older

basin and range meta sediments. The logs also report that these deeper rock units are fractured
and water bearing.

Hydrogeology

The lithology in this area is a thought to be a series of unconsolidated sands, gravels and clays.
As mentioned earlier, at depth the lithogy transitions to the older more consolidated Salt Lake
Formation and beneath it are the old mountain forming meta sediments. There is not a marker
layer or geologic unit that can be correlated over distances especially in the shallow
unconsolidated sediments. The inability to correlate geologic layers is consistent with the area
being situated in a cut and fill sequence of the Malad River. It is further complicated by waxing
and waning cycles of Lake Bonneville. For the purposes of this investigation it is assumed that
the aquifer thickness is 200 ft in this area. This is based on driller logs for three irrigations wells
in Section 30, T15S, R36E about four miles northwest of the proposed POD and regional
considerations of the hydrogeology. It is also consistent with the deep hard rock wells to the
west of the site that each penetrated over 150 ft of saturated broken rock. It should be noted that
the aquifer is not one homogenous layer but a sequence of permeable lens of sand and gravel
stringers and broken rock, which are primarily confined. However, it is anticipated that locally
the shallow sequences of the aquifer are unconfined.

Nearby Pumping Tests

The test well is an irrigation well located about 2.3 miles southeast of the location of the
proposed Beeton POD (see Figure 1). The Smith irrigation well is 218 ft deep, having an 8”
casing completion in cemented gravel from 145 to 218 ft. The well log for the Smith Irrigation
well is provided in Attachment 1. From the pumping test the aquifer transmissivity was
measured at 3.5 x 10* ft*/day and the storativity is 0.0012. Another pumping test was conducted
in the town of Samaria 6.5 miles northwest of the Beeton site. The Jeff Davis Irrigation Well
measured 6.24 x 10* ft*/day for the transmissivity and the Davis Stock Well had a measured
transmissivity of 5.1 x 10* ft*/day. The measured transmissivity in the Smith Pumping Test is
consistent with other area pumping tests, but the storativity value is a bit low for these types of
unconsolidated aquifer materials (usual is about 0.01) (Freeze and Cherry, 1979).

For the pumping calculations, the aquifer values from the Smith Pumping test were used, even
though there is some justification to raise them based on the results of the Davis tests.

Refraining from raising the aquifer parameters was tempered by oral communication with Mr.
Dennis Dunn, who indicated that there are some dry irrigation wells in the vicinity of the Beeton
property. These may be the Hannum wells described earlier, although one well log specified that
the flow from the well was 200 gpm. Low yield wells can be caused by local aquifer
heterogeneity, poor well construction, lack of depth and poor development. The cause of the low
yield wells is unknown, but it was deemed prudent not to be overly optimistic with the aquifer
parameters. On the other hand, the Beeton location is closer to the axis of the valley than the
Smith’s well and it is reasonable to assume that the aquifer will be thicker toward the center of
the valley.
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Impact Assessment

Mr. Beeton wishes to irrigate 160 acres per IDWR estimates this should require 0.02 cfs per acre
or 1436.3 gpm or 3.2 cfs. To estimate the long-term drawdown and impact to neighboring wells
from pumping of the proposed Beeton Well, the forward solution capabilities of the AQTESOLV
program were employed. The input parameters to the model are listed in Table 3-1 (see
Attachment 3). Boundaries in AQTESOLV were enabled as shown in Figure 3-1 to represent
Malad Valley. As depicted in Figure 3-1 and listed in Table 3-2 the model is 22,000 ft wide and
80,000 ft long. Because the Malad Valley is bounded by mountains consisting of Paleozoic and
Mesozoic sedimentary rock that do not provide much water compared to the unconsolidated
valley fill, the east and west and boundaries are set as impermeable or “no flow” boundaries.
The head is held constant at the north boundary. A no boundary was enabled for the southern
boundary which means Theis assumptions prevail at that location.

In the model domain, the proposed Beeton POD well is located 8,540 ft east of the west
boundary and 13,460 ft west of the east boundary. This represents the proximity of the proposed
POD to the nearby mountains. The no flow boundaries have the effect of increasing drawdown.

Figure 4-2 shows the AQTESOLV™ output plot of the forward calculation for the proposed well
pumping at 3.2 cfs (1436 gpm) constantly for 6 months (April 15 to Oct 15). At the end of the
time period the predicted drawdown is estimated to be 20.1 feet in the proposed POD. The
calculated drawdown for a well % mile north of the POD is predicted to be 10.1 ft. It is important
to note that drawdown increases rapidly toward the end of the pumping period. The Beeton’s
will not pump continuously at the full diversion rate and the actual drawdown will be less.

It is my professional opinion that the Beeton’s water right application will not excessively impact
his neighbors’ right to divert water. I believe that the calculated drawdown over estimates the
actual drawdown to be expected for the following reasons: 1) Mr. Beeton will never pump
continuously at the maximum rate for 180 days to consume 1142 acre — ft in a single year; 2) the
Paleozoic/Mesozoic rocks of the mountains are not impermeable and will provide some water to
the system, thus reducing drawdown, 3) several canals and the Malad River are within the
domain of the model and no credit for recharge/leakage is taken in the model, and 4) the
calculated impact used confined aquifer conditions for the entire domain, while it is known that
unconfined leaky confined conditions exist over large parts of the area. Unconfined and leaky
confined conditions will greatly reduce drawdown. All of these factors will reduce the predicted
drawdown presented here.

Please do not hesitate to call me if you have any questions about this letter or the calculations
presented.

Respectfully,

=

Thomas R. Wood, PhD, PG
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Gerald and Dale Beeton, 9124 Outlaw Pass Menon ID 83434
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Table 1 IDWR Search results for point of diversions in T16S, R36E, Section 16

Div.
Sequen Applicatio Priority Rate
Type Basin | ce Suffix n Number | Basis | Status | Date (cfs) | Source Water Use Owner
Statu IRRIGATIO HOWEL
tory BRUSH N, L,
Water Clai 05/27/18 CANYON | STOCKWAT | NORMA
Right 15 4001 m Active | 85 3 | CREEK ER NL
BEETO
N,
DALE;
BEETO
Water N,
Applic 1/16/201 GROUND | IRRIGATIO GERAL
ation 15 7399 79845 Active 5 3.2 | WATER N D
Table 2 IDWR Search results for point of diversions in T14S, R35E, Section 9
Div.
Application Priority Rate
Type Basin | Sequence | Suffix | Number Basis | Status | Date (cfs) | Source Water Use Owner
NORTH
RIDGE
Water GROUND FARMS
Permit 15 7366 Active | 2/12/2013 4 | WATER IRRIGATION | LLC
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Attachment 1

REPRESENTATIVE
WELL LOGS
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Attachment 2

PUMPING TEST RESULTS
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The Smith Well and three observation wells were equipped with INSITU brand downhole
pressure transducers and data loggers for collecting automated water levels during the pumping
test (Figure 2-1). The pumping test began at noon on August 18, 2010 and the well was pumped
at a steady rate of 220 gpm for 24 hours. The particulars regarding the wells can be found in
Table 1. The pumped well experienced about 26 ft of drawdown from static during the test. The
observation well data are noisy primarily because they are also domestic house wells, which
were in use at the time of the pumping test. There also appears to be some background aquifer
fluctuations probably caused by irrigation pumping in nearby wells. The observation wells were
processed as follows. OB1 early time data was extremely noisy and the drawdown portion of the
data was discarded in favor of the recovery data, which is more regular. Spikes in the OB1 data
caused by the pump cycling on and off were removed and a plot of the processed OB1 data is
attached. OB2 drawdown data was better, having fewer cycles of the pump being turned on and
off. The data from this well was processed by removing the spikes caused by the pump cycling.
OB3 well data were the most problematic. This well services two households and the pump
cycles frequently. After removing the major spikes in the data, a 5 point running average was
taken of the data to smooth out the data as much as possible. The plot of the processed data for
OB3 is attached. The data are suspect and although they are included in the pumping test
analyses the results are given less weight than wells OB1 and OB2.

On the basis of the Smith well log, the aquifer was assumed to be 140 ft thick. Several curve
matching methods were conducted using the AQTESOLYV aquifer test software. An output plot
from the AQTESOLYV program are attached. The best match of the late time data was to the
drawdown curve of the Smith well to the Theis confined solution. The well appears to be
inefficient as the drawdown distorts the match to the observation wells. The calculated
transmissivity is about 3 x 10* ft*/day and the storativity is meaningless from the single well
match. Matches were made to OB1 and OB2 using both the confined and unconfined Theis
solutlons Transmissivity ranges from 1.9 t0 3.9 x 10* ft*/day and the storativity ranges from 3.6
x 107 t0 0.0012. In my opinion, the best match to the data at the largest radial distance is the
confined Theis solution match to OB2. The larger radial distance integrates a larger volume of
the aquifer and is more appropriate for making large scale predictions for long term pumping. In

this case, the best measurement of aquifer transmissivity is 3.5 x 10* ft*/day and the storativity is
0.0012.
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Map created with TIORGHK :

ST

0.10 0.5 1‘.0 miles

0.0 0.5 10 15 km

Figure 2-1. Map of pumped well (Smith) and observation wells for the Lex Smith Pumping Test

Table 1 Wells used in the Pumping Test.

Well Owner Name | Tag # Coords Elevation Radial

Name Distance

Smith | Lex Smith D0051338 1277399554 | 4437 ft 0

Well 4653861

OBl Allred D0036075 12 T 399612 4455 ft 370 ft
4653951

OB2 Fullmer D0026863 1277399708 | 4481 ft 800 ft
4654040

OB3 Richardson N/A 12T 399677 | 4496 ft 1200 ft
4654204
23
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Smith Pumping Test
100, Obs. Wells
O Smith
4 OB1
© 0B2
" T o083
Aquifer Model
10. & P
Solution
Theis
Parame!
o T =3.100E+4 #/day
i ynr S =1391E-109
Kz/Kr= 1.
b =140.f
€
€ L et
] ¢ o
5 01 2" 3
g‘ c °
D N
N
001 1%
Tt :
18—
[ XYL
0.001
1.0E4
0.1 1. 10. 100. 1000. 1.0E+4
Time (min)

Figure 3-1 Theis confined solution matched to Smith Well.
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Smith Pumping Test
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Figure 3-2 Theis confined solution matched to OB1.
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Figure 3-3 Theis confined solution matched to OB2.
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Figure 3-4 Theis unconfined solution matched to OB1
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Figure 3-5 Theis unconfined solution matched to OB2.
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AQUIFER IMPACT ANALYSIS
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Table 4-1 Table of values used in AQTESOLYV simulation.

Parameter Value Unit

Tranmissivity 35,000 ft2/d
Storativity 0.001 unitless

Flow Rate 1436 gpm

Duration 259,200 min

Total volume 1,142 ac-ft

aquifer thickness (b) 200 ft
kz/Kr 0.1 na

Table 4-2 Table of locations for various boundary corners and wells used in the AQESOLV
simulation.

Location X y

NW Corner 0 80,000

NE Corner 22,000 80,000
SW Corner 0 0
SE Corner 22,000 0

Beeton POD 8,540 38,853

Smith 18,153 33,345
Hypothetical Well 1/2 Mile NW 9,760 41,040
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Predicted Drawdown - 1436 gpm 6 months
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Figure 4-2 Predictive plot of drawdown at 1236 gpm or 3.2 cfs for the full period of use 180 days. The
black line is for the water level in the proposed Beeton Well pumping and the blue line is the water level
predicted in a well 1/2 mile north of the proposed Beeton Well.

Key to line colors
Blue  Imaginary well 1/2 mile northwest of the proposed POD
Black Proposed POD for Beeton
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