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Transfer Nos. 84488 and 84490 (Water Right 35-14041) Report
Applicant: LCSC Enterprises, LLC

By: Jason C. Helms, P.E.

General Information

Water right transfer applications 84488 and 84490 submitted by LCSC
Enterprises LLC on October 13, 2020 meet Eastern Snake Plain Aquifer (ESPA)
transient impact limitations for permanent water right transfers within the ESPA;
however, approval of the transfers is held pending resolution of protests asserting
negative impacts to existing water rights. The transfer applications seek to change the
place of use (POU) and point of diversion (POD) for existing decreed water right 35-
14041 which authorizes the legal diversion of 3.18 cfs from the ESPA for irrigation of
322.5 acres not to exceed 1,290 acre-ft per year. The transfers seek to change the
POD and POU of water right 35-14041 to existing and new wells also located within the
shared ESPA water resource with no increase in diversion rate or volume.

This report discusses the hydraulic modeling details of the water rights proposed
for transfer in relation to the analysis of impacts calculated utilizing the Idaho
Department of Water Resources (IDWR) ESPA Ground-Water Rights Transfer
Spreadsheet (Transfer Spreadsheet). The Transfer Spreadsheet analysis is required to
determine if filed transfers within the ESPA fall below acceptable depletions to
hydraulically connected reaches of the Snake River to be approvable. When the
transfer was originally filed, ESPAM (Eastern Snake Plain Aquifer Model) version 2.2
was not yet implemented. Subsequent detailed review of ESPAM 2.2 reveals reduced
calibration accuracy in the reach of the Snake River (Neeley to Minidoka) closest to the
proposed POD so ESPAM version 2.1 remains the basis of this impact analysis.
Primary sources of information used in preparation of this report are the transfer
applications and prior reports referenced at the end of this report in addition to available
well driller's logs and ground water data available from IDWR and the United States

Geological Survey (USGS). Additionally, a site-specific monitoring well study was
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performed by Clearwater Geosciences on behalf of the applicant in 2024 monitoring
the shallow alluvial (river bed) aquifer related to pumping from the proposed irrigation

wells associated with Transfer 84488 showing no measurable impact.

ESPA Interconnectivity & Specific Mitigating Transfer Conditions

Both the existing and proposed PODs divert from the fractured basalts of
the ESPA and an analysis was prepared utilizing IDWR’s official ESPA Model Transfer
Spreadsheet. The Transfer Spreadsheet utilizes a calibrated ground water model of
the regional aquifer and includes a certain level of complexity recognizing not only
the connectedness but also the dis-connectedness of the Snake River and the
aquifer system. The diversions are moving from a water table location above the
American Falls Reservoir to a connected location near Lake Walcott below.

Recent non-use of the water right proposed for transfer related to enroliment in
the Conservation Reserve Enhancement Program (CREP) program from 2007 through
2022 has allowed the cone of depression at the current POD to stabilize at only 5% of
maximum depletions. These transient reach credits will tend to mitigate short-term
impacts and make it possible for the changes sought in the transfers to commence

immediately allowing full use of the authorized volume without initial pumping reductions.

Calculated Snake River Impacts at Existing POD

The major Snake River reach impacts (>10% of the authorized volume)
associated with irrigation diversion at the existing POD are the Shelley to Near
Blackfoot and the Near Blackfoot to Neeley reaches of the Snake River comprising
approximately 21% and 65% of the authorized volume, respectively, near steady
state with depletions to all other reaches making up the remaining 14%. The local
aquifer in this area is very stable with high transmissivity creating relatively short-term
communication between aquifer diversions and river reach impacts. Water right 35-
14041 also has a large mitigating factor as it has been enrolled in the CREP program
since 2007. The recent non-use has allowed the aquifer at the existing POD to
recover and according to the Transfer Spreadsheet, utilizing version 2.1 of the ESPA

Model, the residual impacts are currently only 5% of their maximum authorized
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volume within the major reaches. Of course, modeling resumption of pumping at the
new POD quickly reverses the current reach gains which have accrued and approaches
95% of authorized major reach annual impacts within 10 years of resuming authorized

use.

Calculated Impacts of Diversion at new POD

Transfer 84488 seeks to split a portion of water right 35-14041 for diversion from
existing wells associated with water right 35-2824 and 35-7740. Transfer 84490 moves
the remainder proposed for diversion from two new wells that have not been
constructed. The aquifer in this area is relatively stable, sloping from approximately
4,200 feet in elevation at the proposed PODs down to 4,100 feet in elevation just below
Minidoka Dam. This slope is primarily a regional trend that extends northwest across
the aquifer below the Great Rift area. Aquifer transmissivities and river conductivity
are considered somewhat lower in this area with only partial connection
between the river and aquifer which limits the extent of water table impacts.
The water table at the new POD is approximately 200 feet lower in elevation than at
the existing POD, but much shallower relative to land surface which will reduce annual
power costs and increase efficient water delivery.

River gains and losses related to riverbed seepage are dependent upon the
inundation area of Lake Walcott and the elevation of the regional water table which can
cause the Snake River in this area to become variably perched during a single season.
Measurements of total Neeley to Minidoka reach losses have varied from an implied
net loss of over 100 cfs measured in the Spring of 2001 to a net reach gain over 1,000
cfs measured in the spring of 2002

The major Snake River reaches associated with the location of the new PODs
are the Shelley to Near Blackfoot, Near Blackfoot to Neeley, and Neeley to Minidoka
reaches. The Neeley to Minidoka reach represents the downstream end of the upper
Snake River-ESPA aquifer connection and the river becomes disconnected to the
west beyond Minidoka Dam, eventually falling below the aquifer level and later
reconnecting by spill in the spring reaches. Calculated ESPAM V2.1 Snake River reach
impacts near steady state in the Shelley to Near Blackfoot reach resulting from the

proposed transfer are reduced from 21% to only 12% of the diversion volume and
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the Near Blackfoot to Neeley reach is reduced from 65% to only 39%, while the
Neeley to Minidoka reach rises to become a major reach at 21% where it was
previously less than 1%. Transient impacts from resuming pumping increase

moderately quickly reaching 95% of their maximum authorized impacts within 30 years.

Combined Impacts of Transfer

According to results of the transfer spreadsheet, approximately 64% of the
un-diverted volume at the historical place of use is currently being expressed as river
reach gains directly into the Near Blackfoot to Neeley reach of the Snake River which is
captured within American Falls Reservoir, a storage reservoir owned and operated by
the United States Bureau of Reclamation (BOR). Modeling of the diversion at the new
location indicates the after-transfer impacts in this same reach are only 39% (reduced
by 25%) with an additional 21% depletion calculated in the Neeley to Minidoka reach.
The additional depletions calculated in the Neeley to Minidoka reach are less than the
reach credits calculated for the Near Blackfoot to Neeley reach directly above resulting
in a net combined river gain between Near Blackfoot to Minidoka from approval of the

transfers.

The increased impacts and mitigation requirement indicated for the Neeley to
Minidoka reach would normally prevent IDWR approval of the transfer, however,
physical operation of the American Falls Dam and Reservoir delivers mitigation
naturally accruing as reach gains in the Near Blackfoot to Neeley combined reach
resulting from the non-use at the original POD. According to the BOR: “During typical
water years, Lake Walcott is maintained close to full to optimize power generation at
the Minidoka Dam powerplant. During the summer months, the amount of water
released from American Falls Reservoir (which enters Lake Walcott) and from Lake
Walcott are set to maintain a fairly constant pool level. There are two canals that divert
directly from Lake Walcott. Their headworks are included in the Minidoka Dam
superstructure. During the winter months, the reservoir is maintained slightly below full
and maintained at a constant level.” Because of this BOR river and reservoir operation,
the aquifer credits generated in the Near Blackfoot to Neeley reach (-26%) fully
expressed as a result of the protected non-use of the water right under the CREP
program are delivered as natural flow or physically captured within American Falls
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Reservoir as storage water which is deliberately released as described above to
maintain the river stage elevation at Lake Walcott exactly where the modeled increased
impacts resulting from the transfers are calculated to occur. Further, when analyzed
cumulatively with all other transfers as IDWR has done annually, there appears currently
an overall net gain to the Neeley to Minidoka reach. Approval of transfers 84488 and
84490 will produce a slight equalization of cumulative impacts between these two upper

reaches.

Impacts Below Milner

Modeled impacts of the transfers show an increase in depletions below Milner at
steady state. However, the impact changes calculated for all spring reaches are each
less than 10% of the total calculated depletion and therefore fall below IDWR thresholds
requiring mitigation. As with other reaches, IDWR’s updated Cumulative review of ESPA
transfers between 2012 and 2024 memo provides that all reaches below Milner show an
increase in reach gains, and, based on the calculated impacts of all prior transfers the
overall reach gain below Milner is 0.08 cfs and 61 acre-feet per year. As a result of these
transfers, total additional depletions to all spring reaches would constitute less than 12

additional acre-ft per year.

Conclusion

Relative to these transfers, the timing of historical impacts associated with the
protected non-use of the water right (under the CREP program) proposed for transfer
combined with the regulatory management of the American Falls and Lake Walcott
systems allow combination of the Near Blackfoot to Neeley and Neeley to Minidoka
reaches of the Snake River for determination of acceptable impacts. The combined
impacts at every transient time-step of the combined reach impacts demonstrates a
net reach gain to the major reaches of the Snake River. While the transfers are
calculated to result in additional depletions from the hydraulically connected river
system in the form of localized increased impacts in the Neeley to Minidoka reach,
the modeled reach gains accruing to the Near Blackfoot to Neeley reach from nonuse

of ground water at the originally authorized POD location provides an excess to
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calculated mitigation requirements based on ESPAM 2.1 for natural flow delivery
through American Falls Reservoir mitigating additional impacts to the Snake River
including Lake Walcott. This is occurring in-place and in-time while also increasing
opportunity for non-consumptive power generation from the water passing through
American Falls Reservoir and simultaneously reducing power consumption (because of
a lower pumping lift required at the proposed wells identified in the transfers) to

accomplish the same diversion and beneficial use of water under water right 35-14041.

The residual credits associated with the protected non-use of the transferred
water right effectively eliminate any typical initial requirement for reduced pumping
associated with transient impacts. The transfers seek to transfer an existing water right
for beneficial irrigation use within their authorized limitations and such use is in the local
public interest for production of crops and appears acceptable under IDWR’s transfer
requirements within the ESPA. An appropriate analysis of ESPA impacts resulting from
the proposed transfers was prepared utilizing the current authorized version of the ESPA
model at the time the transfers were filed. Subsequent detailed evaluation of ESPAM
2.2 calibration results reveals lower agreement with measured flows specifically in the
Neeley to Minidoka reach where the transfer is located so the ESPAM 2.1 model
analysis is considered more accurate to observed site-specific conditions and is
therefore preferred for modeling the impacts of these particular transfers. According to
the analysis, impacts to ESPA Snake River reaches are within acceptable limits and no
mitigation appears necessary other than an extended well casing seal to minimize local

shallow aquifer impacts.
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Introduction

The LCSC site is located north of the Snake River approximately 16 miles downstream
(southwest) of the American Falls Dam (Figure 1). A better understanding of the local
hydrogeology is required to fully evaluate the potential impact the proposed transfers will have
on water in Snake River and Eastern Snake River Plain Aquifer. To date, analyses of the impact
from the proposed transfers have been based upon regional understandings of aquifer-river
relationships. This study provides site specific data from two new monitoring wells and water
level data collected over a five-month period from the monitoring wells and an active irrigation
well immediately adjacent to the proposed Place of Use (POU) and Point of Diversion (POD).

The water table in this area is shallow, and the protestants of the transfers have asserted possible
localized affects to the Snake River from pumping of the aquifer via proposed new PODs. Of
particular interest for these transfers is the relationship between pumping of the regional Eastern
Snake River Plain Aquifer and the nearby Snake River. This study has been designed to describe
hydrogeology of the subsurface, and to evaluate how the proposed wells might impact water in
the Snake River. A secondary purpose of this investigation is to determine if a well can be
constructed in such a way as to pump water that is not directly connected to the Snake River.

This summary report includes: 1) description of two monitoring wells drilled to define the
geology of the shallow subsurface; 2) presentation of water levels monitored in three wells on a
continuous basis throughout the irrigation season; and 3) synthesis of the data into a
hydrogeological conceptual model for the site.

Field Investigation

Well Drilling

Two monitoring wells were drilled in April of 2024 by American Pump and Drilling Company at
locations shown in Figure 2. A casing advancing drilling technique was employed. Six-inch
diameter steel casing was advanced to the total depth of the well. This method provided
excellent drill cutting recovery for preparing lithologic logs. The well logs prepared from the
drill cuttings accurately represent of the subsurface geology. Both MW-1 and MW-2 were
constructed in a similar manner. Two-inch diameter PVC well casing with 20 ft of PVC well
screen was installed inside the 6-inch steel casing. As the filter pack was installed, the 6-inch
casing was withdrawn. Sand levels were carefully monitored to ensure that the filter pack sand
did not bridge. The sanitary well seal consists of bentonite chips.

MW-1 was drilled 90 ft west of the active irrigation well 352874 (Vern Duffin well, 1979). Well
352874 has a completed depth of 535 ft and it is open to the regional aquifer from 256 to 535 ft
(see Attachment 1). The purpose of MW-1 is to define the shallow lithology and monitor the
shallow water levels adjacent to Well 352974 while it is pumped during the irrigation season.
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The as-built diagram for MW-1 is provide in Figure 3. The well was drilled to 43 ft by
advancing the 6-inch steel casing to depth and then building the 2-inch diameter PVC well inside
the casing. Slotted (0.020”) PVC casing extends from 23 to 43 ft. The filter pack is 10-20 silica
sand that extends from 18 to 43 ft. The annular seal consists of bentonite chips extending from
18 ft to land surface. Materials in the well were tagged every 5 ft to ensure that bridging did not
occur. The depth to water in April was 29.95 ft below casing.

The lithology at the MW-1 location consists of top soil and sand from 0 to 4 ft, basalt boulders
and gravel from 4 to 23 ft, basalt boulders, gravel and sand from 23 to 37 ft and sand and gravel
from 37 to 43 ft. Minor amounts of silt and clay were observed and its presence increased with
depth. However, the clay and silt likely occur in thin stringers in this section.

MW-2 is approximately 500 ft north of the Snake River as shown in Figure 2. The purpose of
MW-2 is to monitor the shallow water near the Snake River while ground water pumping occurs
during the irrigation season. Irrigation pumping that affects the shallow water at MW-2 would
be interpreted to impact the Snake River as well.

The as-built diagram for MW-2 is provide in Figure 4. The well was drilled to 43 ft by
advancing the 6-inch steel casing to depth. The water level in MW-2 was 10 ft higher than in
MW-1 and the decision was made to build the well such that a few feet of open screen was above
the water table in case water levels in the well were to rise later in the season. Thus, the bottom
five feet of the hole was back filled with silica sand. Slotted (0.020”") PVC casing extends from
17.5 to 37.5 ft. The filter pack is 10-20 silica sand that extends from 15 to 43 ft. The annular
seal consists of bentonite chips extending from 15 ft to land surface. Materials in the well were
tagged every 5 ft to ensure that bridging did not occur. The depth to water in April was 20.30 ft
below casing.

The lithology at the MW-2 location consists of top soil and sand from 0 to 4 ft, sand and basalt
boulders from 4 to 14 ft, sand, gravel and basalt boulders from 14 to 29 ft, gravel, sand, and clay
from 29 to 34 ft with an increasing amount of clay from 34 to 37 ft, a water bearing gravel from
36 to 37 ft and sand and gravel from 37 to 43 ft.

Geology

The shallow geology is known from the monitoring wells, which penetrated the subsurface to 43
ft. The deep geology is known from the drilling log of LCSC irrigation Well 352874 and a well
near the potato cellars Well 352857.

Well 352874 was drilled in 1979 to a depth of 535 ft. The well is cased from land surface to a
depth of 256 ft and has an open hole below this to the bottom of the well. The well log is
provided in Attachment 1. The lithology of the upper 40 ft of well 352874 is very similar to MW
1 and 2; consisting of a few feet of soil, a layer of basalt boulders, gravel and sand to 40 feet.

The 205 ft thick interval from 40 to 245 feet is a clay rich layer of sediment. The clay is
described as ranging in color from brown, yellow and white. The entire 205 ft thick interval is
specified as non-water bearing on the well log. A 33 ft thick layer of brown clay is described
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from 173 to 210 ft. The top of the regional basalt is at 245 ft and various textures and colors of
basalt extends to 525 ft. From 525 to 535 ft the lithology is described as reddish rock with layers
of crystals (this is possibly rhyolite).

The domestic Well 352857 was drilled in 1979 to a depth of 250 ft. Below the surface soil is a
layer described as sandstone that extends to 98 ft. A basalt layer extends from 98 ft to 125 ft and
below the basalt is 9 ft of clay and 11 ft of sandstone overlying another layer of basalt. The
basalt extends from 145 to 178 ft. The lithology is described as a sandstone from 178 ft to the
bottom of the well. The presence of basalt layers in Well 353857 is different than that of Well
352874, which had no basalt until a depth of 245 ft. Layers or lobes of basalt are common in this
area, however, the lack of basalt in Well 352874 suggests that it may have been eroded.

A geologic cross section was prepared based on MW-1, MW-2, Well 352874 and Well 352857.
as shown in Figure 5. The cross section is presented in Figure 6. On the south the lithology
consists of a layer of top soil underlain by a layer of basalt boulders, coarse sand, and gravel,
below this is a clay rich layer of sediment overlying a sequence of basalt flows. On land surface
at the LCSC are many rounded basalt boulders taken from the farm fields. The deposits of
rounded basalt boulders were formed by the erosion basalt deposited during the Bonneville
flood, which was caused by the catastrophic failure of Red Rock Pass draining Lake Bonneville.
These deposits are unconsolidated and poorly sorted to unsorted sand and gravel (Armstrong, et
al., 1978).

Beneath the Bonneville Flood sediments is layer of unconsolidated sediment that is clay rich.
The various layers in this interval all contain clay and the entire sequence is non water bearing.
This sequence of sediment may be the Upper Pleistocene Alluvium and possibly associated
American Falls Lake Bed sediments as described by Armstrong, et. al., 1978.

The lower basalt penetrated at a depth of 245 ft can be one of several basalt flows of Quaternary
and Tertiary age; without rock sample it is not possible to know the age of the basalt.

The sandstone described at the north end of the cross-section may be the Raft Formation, which
is described as massive beds of light-colored clay and silt, and thin-bedded calcareous quartzose
silt and sand that is cross bedded locally (Anderson et al., 1978). The thin basalt flows
penetrated by Well 352857 may be one of the several Pleistocene age basalt units mapped by
Anderson et. al., 1978.

The geologic data suggests that the channel of the Snake River has been active here for a long
period of time. The river has been both eroding and depositing sediment. As illustrated in the
cross-section (Figure 6) the ancestral Snake River may have eroded the Raft Formation and
Pleistocene Basalts creating a river channel. Subsequently, the river channel was filled by
alluvium and lake bed deposits forming the clay rich sedimentary sequence. The Bonneville
Flood cut into the clay rich sequence and re-deposited coarse sediment and basalt boulders.
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Water Levels in Nearby Wells

Water levels were periodically measured by hand in four wells. The elevations for these
measurements are listed in Table 1. The water level elevations in the shallow monitoring wells
and the distal Diamond D 336369 remained relatively constant. Well 352874 the pumped
irrigation well, is cased to 256 ft and draws water from the aquifer between 256 ft and 535 ft.
The fact that pumping of the deep aquifer did not impact water levels in shallow wells indicates
that the upper aquifer is isolated from the lower aquifer by the clay rich sediments and clay layer
between 40 and 245 ft.

Water levels were monitored continuously in MW-1, MW-2 and Well 352874 from April 28,
2024 to September 24, 2024. This period preceded the onset of irrigation and continued until the
end of the irrigation season. Solinist Level Logger® transducers were installed in the wells and
set to sampling intervals of 1 or 5 minutes. To download the data loggers, the transducers were
removed from the wells and connected to a laptop PC periodically throughout the summer.

The hydrograph of water levels for all three wells is presented in Figure 7. Water levels in MW-
1 and MW-2 remained relatively constant throughout the irrigation season. Water levels in Well
352874 were significantly impacted by pumping. When the pump cycled on water levels
dropped over 35 ft to below the level of the pressure transducer. The transducer was installed as
deeply as possible in Well 352874, but due to a constriction in the well it could not be set deeper.
The water level in Well 352874 recovered when the pump was shut off and at the end of the
irrigation season to the pre-irrigation season water level. The water level hydrograph shows that
there is no hydraulic communication between the shallow aquifer tapped by MW-1 and MW-2
and the deep aquifer tapped by Well 352874. This indicates that the upper aquifer is isolated
from the lower aquifer by the clay rich sediments and clay layer between 40 and 245 ft.

The recovery data for the Irrigation Well 352874 was analyzed to estimate aquifer transmissivity.
Two methods for a confined aquifer were employed. The Theis solution and the Cooper-Jacob
straight line method. The results are presented in Figure 8. The Theis Solution yields 1.44x10*
ft>/day and the Cooper-Jacob Solution yields 1.53x10* ft*/day. Although the storativity value
estimated from a single well pumping test is unreliable, the extremely low storativity values (on
the order of 107! and 10°'?) suggests the deep aquifer is under confined conditions due to the
clay rich sediments and clay layer between 40 and 245 ft.

Discussion

The field study has defined a shallow aquifer extending to about 40 ft, consisting of Bonneville
Flood Deposits and Pleistocene Alluvium. The lower basalt aquifer is hydraulically isolated
from the shallow aquifer by a thick sequence of clay rich sediments. The isolation of the shallow
aquifer by the clay rich sediments is generally representative of perched aquifer conditions.
Water level monitoring of the two shallow MW wells demonstrates hydraulic isolation from the
deeper aquifer. Even though the head in the lower aquifer was decreased to more than 35 ft
repeatedly during the irrigation season, the head in MW-1 only 90 ft away was unaffected.
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Wells completed in the shallow perched aquifer will have a much better connection to the Snake
River than deeper wells. Pumping of the shallow perched aquifer will result in relatively faster
depletions of surface water. MW-2, which is 500 ft away from the Snake River, showed no
seasonal response to irrigation pumping from Well 352874 (2460 ft north of MW-2). Pumping
of the deeper well had no impact on the shallow perch aquifer adjacent to the Snake River
because of the hydraulic isolation caused by the layer of clay rich sediments.

The non-responsive behavior of water levels in the shallow aquifer from pumping Well 352874
from the aquifer below 245 ft demonstrates that it is possible to construct a well in this location
that is not directly connected to the Snake River. This isolation of the deep aquifer from the
shallow aquifer was accomplished in Well 352874 with steel well casing extending from land
surface to a depth of 256 ft. The well was drilled with a cable tool rig that drove the 16-inch
casing 11 ft into the top of the basalt. A similar approach can be used for the wells proposed for
the new PODs to ensure that pumping of the deep aquifer does not impact the Snake River. An
alternative method to isolate the shallow surface water from the deep aquifer would be to
overbore the drill hole and seal the annulus between the formation and well casing with grout or
cement.

Summary

Two 2-inch diameter, 43 ft deep monitoring wells were drilled for this project. MW-1 was
drilled proximal to an existing irrigation well, that taps the deep aquifer. MW-2 was drilled near
the Snake River to monitor surface water — ground water interactions. Water levels were
monitored continuously in three wells for 5 months during the 2024 irrigation season. Water
levels in the shallow aquifer wells were not impacted by pumping of the irrigation well even
though drops in head level of the lower aquifer was greater than 35 ft. Correlation of the
lithology into a north-south cross section illustrates a thick sequence of clay rich sediments that
acts as a perching layer isolating the shallow aquifer from the deeper aquifer. The new and
existing data demonstrates that new wells to be installed for Transfers 84488 and 84490 can be
constructed to not directly impact the Snake River.

References

Armstrong, R.L., J.F. Smith jr., H.R. Covington and P.L. Williams, 1978, Preliminary Geologic
Map of the West Half of the Pocatello 1° x 2° Quadrangle, Idaho, USGS.
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Table 1. Periodic water elevations for wells in the LCSC area wells.

Date 4/16/2024 |4/19/2024| 4/29/2024 7/2/2024 8/27/2024 | 9/24/2024
MW-1 4201.05| 4201.25 4201.35 4200.5 4200.68 4200.74
MW-2 4197.2| 4197.45 4197.35 4196.69 4196.72 4196.74
Diamond D 336369 4195.2 4196.15
Well 352874 4196.8 4201.2 4193.55 4195.07
Page 7
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Figure 1. Location of the LCSC Site shown with a yellow pin.
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Figure 2. Locations of monitoring wells, MW-1 and MW-2, drilled for this
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Wells in Vicinity of LCSC Area
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Figure 5. Wells in the area of LCSC and line of geologic cross section.
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Geologic Cross Section for LCSC
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Figure 6. Geologic cross-section from the southeast at Snake River trending northwest to Well 352457.
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All Water Levels April 29 to September 24, 2024
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Figure 7. Water levels in MW-1, MW-2 and Well 352874 from April 29 to September 24, 2024.
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Figure 8. Time-drawdown plots and curve matching for calculating aquifer transmissivity.
Theis Solution 1.44x10* ft*/day; Bottom Cooper-Jacob Solution 1.53x10* ft*/day.
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Rev 7/12/23
°" IDAHO DEPARTMENT OF WATER RESOURCES
WELL DRILLER’S REPORT
1. WELL TAG No, p 0099453 12. STATIC WATER LEVEL and WELL TESTS:
Drilling Permit No. 912743 Depth first water encountered (ft) 30 Static water level (ft)_27-8
Water right or injection well # Water temp, (°F) Cold Bottom hole temp. (°F) C0Id
2. OWNER: LCSC Enterprises, LLC. [ port
Name MW-1 - Well test: Test method:
Address 433 E Las Colinas Blvd Ste 1290 , (foot) | Dichargo or TGN | by Bater Ak FOWO
City lrving State ™ Zip 75039 10 30 D D D
3.WELL LOCATION: O 0O 0 o
Twp. 09 Nerth O or South[®  Rge. 29 East E or westd Watkee quallty teat oy = - -
sec, 19 NE 44 NW 44 1::. LITHOLOGIC LOG and/or repairs or aban s
o T D::.. From To or of repairs or Water
Gov't Lot County Power (';) (S) (:’ -nnau:nm. m.rmp' AS
Lat. 42 o 37.914' (Deg. and Decimal minutes) op =S L
1130 6.935' . ‘ 8 4 23 Basalt boulders/gravel X
Long. L (Deg. and Decimal minutes) 8 23 | 37 Basalt/gravel/sand X
Address of Well Site South end of Lake Channel Rd. 8 37 | 43 Sandigravel =
city American Falls
Lot. Blk. Sub. Name
4. USE:
[ Domestic [J Municipal [ Monitor [J Imigation [ Thermal [J Inj
Other
5. TYPE OF WORK:
Newwell [J Replacementwell [] Modify existing well
[ Abandonment  [] Other
6. DRILL METHOD:
Air Rotary [JMudRotary [JCable [J Other
7. SEALING PROCEDURES:
[ Seal matenal From ()| To (W) |Quantity (ibs or )] _Placement methodiprocedure
Bentonite 0 18 750 Surface load
8. CASING/LINER:
D“{n'n meter | From ()| To () si.'ﬂ Matorial Casing Liner Throaded Welded
2 +2 | 23 |SCH80 PVC oo @ |
oo o (m|
oo o (]
] oo o O
Was drive shoe used? [JY [ N Shoe Depth(s)
9. PERFORATIONS/SCREENS:
Perforations [JY M N Method
Manufactured screen @Y [J N Type PVC
Method of i llation
From (ft) | To () |Siot size | Number/mt Dn:r’;:‘:" Material Gauge or Schedule Completed Depth (Measurable‘:“a'
23 43 20 20 £ PVC SCH80 Date Started: 4/16/24 Date Completed: N4
14. DRILLER’S CERTIFICATION:
I/We certify that all minimum well construction standards were complied with at
= the time the rig was removed.
Length of Headpipe Length of Tailpipe ™ Dl Inc/ APD 390
Packer (1Y [N Type Company Name _ "omas Drifling, Inc Co. No.
10.FILTER PACK:
Filtor Material From (ft) To () | Quantity (Ibs or t") Placement method
10/20 sand 18 43 2950 Surface load!

11. FLOWING ARTESIAN:
Flowing Artesian? [1Y [® N Artesian Pressure (PSIG)
Describe control device

Other Date

* Signature of Principal Driller and rig operator are required.

Figure 1-1. Well log for MW-1.

17
PO Box 3179 Idaho Falls, ID 83403  208.589.5555



Clearwater Geosciences, LLP
Ground Water Development and Exploration

Clearwater

Geosciences, LLP

Form 238-7
Rev 7/12/23
& IDAHO DEPARTMENT OF WATER RESOURCES
WELL DRILLER’S REPORT
1. WELL TAG No. p 0099454 12. STATIC WATER LEVEL and WELL TESTS:
Drilling Permit No, 912744 Depth first water encountered (ft) 18 Static water level (ft) 18
Water right or injection well # _ Water temp. (°F)_Cold Bottom hole temp. (°F)_Cold
2. OWNER: LCSC Enterprises, LLC. Describe access port
Name MW-2 Well test: Test method
Address 433 E Las Colinas Blvd Ste 1290 Orawdown (feat) |  Discharge of Testduabon | pung  gater AW g
City Irving state_1X zip 75039 10 30 O O &8 O
3.WELL LOCATION: O O o O
Twp. 92 North [0 or South Rge. 29 EastE or West[d Wter qually et or con
sec. 19 NE 14 NW 14 13. LITHOLOGIC LOG and/or repairs or abandonment:
—Wew— | T ‘;‘:."' From | To - of repalrs or Water
Govit Lot County Power o (:, Mo’;"m “IT —— .
Lat. 42 o 37.914' (Deg. and Dacimal minutes) op 50 X
1130 6.935 ' 8 4 10 Sand/Basalt boulders X
Long. : (Deg. and Decimal minutos) 8 10 | 14 Basalt/gravel/sand X
Address of Well site South end of Lake Channel Rd. 8 14 29 Basalt/gravel X
city American Falls 8 | 29 | 34 Gravel/sand X
e N 8 34 | 36 Sand/clay/gravel X
.. - o — 8 | 36 | 43 Gravel/sand X
4. USE:
[ Domestic [ Municipal Monitor [ Imigation [ Thermal [ Injection
[ other
5. TYPE OF WORK:
Newwell [ Replacementwell [ Modify existing well
Oa [ other
6. DRILL METHOD:
Air Rotary [ Mud Rotary [ Cable [ Other
7. SEALING PROCEDURES:
Seal material From ()] To () [Quantity (Ibs or f')| Placamant method/procadure
Bentonite 0 18 1000 Surface load
8. CASING/LINER:
D"""(m‘l 19 | From ()| To (1) | opua®s Matorial Casing Liner Threaded Welded
2" +2 | 18 [SCH80 PVC oo ©@ O
oo o O
oo o O
oo o O
Was drive shoe used? [JY [@ N Shoe Depth(s)
9. PERFORATIONS/SCREENS:
Perforations []Y M N Method
Manufactured screen @Y [N Type PVC
Method of installation
From () | To(r) | Stot size [ Numberm g‘;’;‘;‘;’ Material Gauge or Schodule Gompleted Depth (Measurable): 38'
18 38 20 20 2 PVC SCH80 Dats Startag: 4/15/24 Date roq: 4/16/24
14. DRILLER'S CERTIFICATION:
|/We certify that all minimnum well construction standards were complied with at
the time the rig was removed.
Length of Headpipe _________ Length of Tailpipe -
packer Y N Type Company Name _1homas Drilling, Inc./ APD Co. No. 390
10.FILTER PACK:
Filtor Material From(ft) | To(f) | Quantity (Ibs orfr') Placement method
10/20 sand 18 43 830 Surface load
11. FLOWING ARTESIAN: *Operator Date
Flowing Artesian? [JY [N ArtesianPressure(PSIG) ___ QOpher Date

Describe control device

Other Date

* Signature of Principal Driller and rig operator are required.

Figure 1-2. Well log for MW-2.
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STATE OF IDAHO

DEPARTMENT OF WATER RESOURCES

WELL DRILLER’S REPORT T09s R29E Sec.18 SESW

Location Corrected by IDWR To:

at@RW requires that this report be filed with the Director, Department of | By: mciscell 2012-05-09
jthin 30 days after the completion or abandonment of the w¢
SO ——
.\\3‘
1. WELL ow‘;en ”“\Q\w“d 7. WATER LEVEL ', Ugpartment of Water Resoutuge
Name EPP en_Du £0in Static water level & feet beF‘w 1 Distigt Qffica
Flowing? [ Yes ®No' _ _G.P.M. flow
Addrens EE‘ rdeen é dz §3214 Artesian closed-in pressure p. Trmmmmm——
Controlled by: [ Valve [J Caj 0O Plug
Owner’s Permit No. Temperature ___ OF. Qualltyﬁq_E_@_E_H_‘y_E_m
H T
2. NATURE OF WORK 8. WELL TEST DATA
Kl New well 0 Deepened OJ Repl 0 Pump O Bailer O Air I!mme? 380
. hod of \a)
0 Abandoned (describe © v Discharge G.P.V. Pumping Gaelrtmaht of Wevis Amped
D R
3. PROPOSED USE
) Domestic & Irrigation [ Test O Municipal 9. LITHOLOGIC LOG
g glt(:‘u:trlal [1 Stock  [J Waste Dispo(ssalet:r”lnzct:;n Hole | Depth ) Water
© pecily typ! Diam.[From| To Material Yes[No
4| o] 37 ﬁlﬂ Sor/
7
yoww O Air O Hydraulic O Reverse rotary oﬁ: ”‘_/ I;/é/(tf /})"/‘:"/‘, ,gdr/;“iro 7
Lé Fatel en
e e Boew 15125 [ Bfac £ accas ﬁmw:’/-fﬂayf 3
20’ 20RUE
5. WELL CONSTRUCTION 4o |20’ [T2ranin o peley ( tagr o bama)
s , e Gau acls (ot onits
asing schedule: B Steel O Concrete [ Other . ol 2370 %’_g///{”/zu/
Thickness Diameter From To 2 —Oﬂ LD rrrct 1
2250 inches __ /G inches + __ | feet 2 feet 2,8 s podtons Loy zave]
::z::: I'n"::: :’; :m 2ud 026 Plack’ Lava Brlxel v
; - 25710957 Brvakr cf Aaoa :
inches inches feet __ feet 295|857 Blard” Lovis P
Was casing drive shoe used? & Yes O No 2o51.9,8 0/ 720 S s o
Was a packer or seal used? O Yes i No 20|22 R £ Vf‘/a 2 v
Perforated? O Yes ® No 200l eus1 0, /7 Co arr?/ T i
How perforated? [ Factory O Knife O Torch 2451 .¢ 2 ’)Pen’-//?'/bc/lzrm_
Size of perforation inchesby ___ inches 7220138512 N 72
Number From To 275 ?[7
perforations feet feet 299 copp i (4P
berfratons - o b AT, s o fiz/ ‘
Well screen installed? 0 Yes O No —— Zf’j";; lgﬁ{;"}f’faf_f Cdas
ranulacturer $flame Model N 445\ 470° 17714 (Fi calored da va.
vpe 2 COC N0 Mz 504 o ra o Lo o,
Diameter Slot size Set from feet to feet 500 5.5 Shard 6 Aaua (1 C)‘ﬁnes
Diameter Slot size Set from feet to feet R oy é o Ao 7
Gravel packed? O Yes O No [J Size of gravel 1’7425 7, 7;/(,,] a/f/ Zoirs
Placed from AT T feet 0 b 258|520 A Pk L1ty th L opeorad (i< The
Surface seal depth __24 / Material used in seal: [ Cement grout o F?&/C‘/a 4;(«,3‘./ ., mldﬂ)./r 2 Ve
[J Puddling clay [J Well cuttings o= ‘é, / /,2”, A 7
Sealing procedure used: O Slurry pit O Temp. surface casing ? 77
O3 Overbore to seal depth 7
Method of joining casing: () Threaded (1 Welded [J Solvent r
- Weld "
01 Cemented between strata
Describe access port 2 p/pe 10.
i Work started _ /0 ~//- 78 figbhed _ y—y 57— 79
6. LOCATION OF WELL 11. DRILLERS CERTIFICATION
Sketch map location must agree with written location. & 1/We certify that all minimum well construction standards were
N / complied with at lhs time the rig was removed.
Subdivision Name :
i Firm Name)_l“ Firm No. o7 ¢
1 H te
WpH—+— E :
i : Addvess Date F-/~ 2'2
N i Lot No. Block No.
| 1 é; Z ,
| ! Signed by (Firm Offuciall 2@7
County ﬂs,_‘ A )
J (Owrﬂtor%ﬂ% =,
N& y NYysee. /G 7. F ws,R29cm

USE ADDITIONAL SHEETS IF NECESSARY ~ FORWARD THE WHITE COPY TO THE DEPARTMENT

Figure 1-3. Well log for Duffin 352874.
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Form Zig-7 . STATE OF IDAHO . R
73 DEPARTMENT OF WATER RESOURCES | Location Corrected by IDWR To:
WELL DRILLER’'S REPORT T09s R29E Sec. 18 NWSWSE
State law requires that this report be filed with the Director, Department of By: mciscell 2012-08-28
within 30 days after the completion or abandonment of the wi .
1. WELL OWNER 7. WATER LEVEL
s /
Name L/er\ n J )U D.o n Static water level __ g; feet below land surface.
o Flowing? O Yes O¥No G.P.M. flow
Address 30 Artesian closed-in pressure _ p.s.i.
Controlled by: [J Valve [J Cap [ Plug
Owner’s Permit No. Temperature OF. Quality
2. NATURE OF WORK 8. WELLTESTDATA Guod
A New well [ Deepened [J Replacement O Pump O Bailer 0 Air 0 Other
[0 Abandoned (describe method of abandoning)
Discharge G.P.M. Pumping Level Hours Pumped
3. PROPOSED USE
. Domestic [ Irrigation [J Test O Municipal 9. LITHOLOGIC LOG
g Igt'i"ustrlal O Stock [ Waste Dispo(sal oliflnjtectlr;n Tote Depth Water
ther specify type Diam.[From| To Material Yes| No
ols’ | Pirt \ ; =
4. METHOD DRILLED @’ /5’ %nd gpm; Q,An/ —
& Rotary 0 Air O Hydraulic O Reverse rotary /“}; 9{§ banc( Sfane:
O Cable O Dug O Other - 7 G
125 43 1 o
y2ris )n A Foonec.
5. WELL CONSTRUCTION /78 L& ua. —
P
Casing schedule: & Steel [ Concrete [ Other 28] SeadFanc
Thickness Diameter From
J50 inches L inches + feet ﬂfaet
inches inches feet
inches inches faet feet -
inches inches feet feet
Was casing drive shoe used? Yes 0 No
Was a packer or seal used? [ Yes (B No [
Perforated? O Yes K No
How perforated? O Factory (] Knife 0 Torch
Size of perforation inches by inches
Number From To -
perfo, feet feet ]
— .. perforations “Yeet feet B —
_ perforations feet feet I NV ’m
\“I:ell screen installed? [ Yes A No l‘ 15 \U)bu WU
anufacturer’s name (\? e
Type i Madel No. ‘j‘l
Diameter __Slotsize ___-Set _feetto T feet rep 22 1980
Diameter ___ Slot'size—  Set m)m ~ _feetto feet 0 Sources
~Gravel packed? [J Yes O No [ Size of gravel e
Placed from feet to feet TRE
Surface seal depth /470 ” Material used in seal: X Cement grout L
® Puddling clay O Well cuttings W b—1360
Sealing procedure used:  [J Slurry pit [0 Temp. surface casing I \ At
O Overbore to seal depth of Water Racaprce \i}
Method of joining casing: [ Threaded [] Welded [ Solvent r -
Weld ] I |
[J Cemented between strata
Describe access port é#' L2204 Tap2. — 10.
Work started _9-7— D¢ finished 2 -/2— 2%
6. LOCATION OF WELL © 11. DRILLERS CERTIFICATION
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Figure 1-4. Well log for Duffin 352857.
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Fom 257 PyolD IDAHO DEPARTMENT OF WATER RESOURCES Office Use Only
WELL DRILLER’S REPORT Inspectedoy .
Twp _____ Rge__ Sec
1. WELL TAG NO. D 0008780 14__ 14 14
DRILLNGPERMITNO. -] 20 D 11. WELL TESTS: Lat Long:
Other IDWR No. X Pump O Bailer = Air ) Flowing Arlasnan
2. OWNER: Yield gal jmin, Drawdown Pumping Level Time
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Address. 35 N
Cily AMERICAN FALLS . State ID ZipQ 3927 1
) Water Temp. Bottom hole temp,
3. LOCATION OF WELL by legal description: Water Guality test or comments:
Sketch map location must agree with written location. Depth first Water Encounter
" 12. LITHOLOGIC LOG: (Describe repairs or abandonment) ...,
Twp 9 North O o South ® nb?;"' From | To Remarks:; Llthology, Water Quality & Temperature | Y N
Rge. 29 East X or  West O Q Q topsnil
Sec. m 14 _NW__1/4 NE 1/4 2 6lgray sasnd
Gov't Lol Couvﬂ? pOwER - 6] 29 qra\uﬂ & some__sand
J Lat: : Long: : 6] 29 B4 |sand & grave)
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City AM . FALLS 771 92 |brown _clay
(Ghva #t least narme of rosd + Distance o fead or Lardmark) %2 46 bI‘O andy (.]ay
Lt. Blk. Sub. Name 146051 1brown sandstone & gravel
1511 68 |brown sandy cl ay
4. USE: 1680171 lgray clay
@Domestic | Municipal I Monitor [l Irrigation 171175 |braown ¢ ay.
J Thermal [J Injection Oother_&patato cellar 1750184 |br ¥
5. TYPE OF WORK check all that apply (Repl t etc) 1841935 lcemented gravel x
X NewWell [J Modify [0  Abandonment ) Other 193196 {brown clay
6. DRILL METHOD
DOl Air Rotary X Cable T Mud Rotary O Other.
put J
7. SEALING PROCEDURES af
SEALIFILTER  PACK AMOUNT METHOD pumping
Matarial From To %:::d".' =
cement 19156 10 nverbore
5 3 "
Was drive shoe used? Y X N  Shoe Depih(s)
Was drive shoe seal tested? 1 YO N How? el i) I E L
T A - w -
8. CASING/LINER: -
Dismeler|  From To Gauge Malerial Casing  Linar  Welded Threaded — N i Eae"
65/ak2.0195 bs0l steel |®8 o = O 7
o a = =) Sspaninan o Watet Hasourcss.
a D i jm] “agtatn Heglor
Length of Headpipe Length -of Tailpipe
9. PERFORATIONS/SCREENS
Perforations Method_ Lt areh
Screens Screen’ Type Completed Depth__ 193 (Measurable)
Date: Started _5-9- 2000 Completed_ S=1 5= 2C0(
From To Siot Size| Numbar |Diameter| Material Casing Liner
1921186 |1/8 | 36 B5/dstee = O 13. DRILLER'S CERTIFICATION
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) 0 the time the rig was removed.
Company Nam 1G__IWENe_161
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75 ft. below ground  Artesian pressure ___ b Firm Official ~ZL - Lclo
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Figure 1-5. Well log for Diamond D.
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ANALYSIS ASSOCIATED WITH LCSC
ENTERPRISES LLC TRANSFER
APPLICATIONS

In Support of Transfer Application
Nos. 84488 and 84490
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LCSC Enterprises LLC
April 30, 2025

The technical material in this report was prepared by or under the supervision and
direction of the undersigned, whose seal as a Professional Geologist is affixed
below.
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Hai Huang, Ph.D. — Principal Ground water Modeler
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1. Overview of Transfer Applications

On October 13, 2020, LCSC Enterprises, LLC (“LCSC” or “Applicant”) submitted two
applications for water right transfer which were administratively assigned the identification
numbers of 84488 and 84490 (hereinafter individually “84448” or “84490” or collectively the
“transfer applications”). The transfer applications both seek to change the place of use (“POU”)
and point of diversion (“POD”) for water right 35-14041 ( “35-14041""), which was decreed on
January 31, 2002, in the Snake River Basin Adjudication by the District Court for the Fifth
Judicial District of the State of Idaho.

As currently described on the records of the Idaho Department of Water Resources (“IDWR” or
“Department”), 35-14041 contains the following elements:

Current Owner: LCSC Enterprises, LLC

Priority Date: October 16, 1974

Source: Ground water

Point of Diversion: =~ NWSE, Sec. 12, Township 01S., Range 32E.
(Bingham County)

Nature of Use: Irrigation

Season of Use: 04/01 to 11/01

Diversion Rate: 3.18 cfs

Diversion Volume: 1290 acre-feet per year

Irrigated Acres: 322.5 acres

84488 proposes to change the POD for a 46.6-acre portion of 35-14041 to be diverted out of two
existing wells located on LCSC property (the NWNWNE, Sec. 24, Township 09S., Range 28E.
(Power County) and the SWSESW, Sec. 18, Township 09S., Range 29E. (Power County)).
These existing wells are already authorized to divert two existing water rights (water right nos.
35-7740 and 35-2824).

84488 also proposes to change the POU of the 46.6-acre portion of 35-14041 to be combined
with the current POU of water right nos. 35-7740 and 35-2824 for a total POU of 345.6 acres.
The locations of the PODs and POU proposed by 84488 are depicted on the following map
submitted in the application for 84488:
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NAIP 2019 IR Aerial Photo

JCH - 8/29/2020

0.25 0 0.25 0.5 Miles
N @® Existing Authorized Wells

35-7740 (8/15/1977) 3.66 cfs, 1,.160.0 afa, 290.0 ac.
" . 35-2824 (8/28/1961) 0.16 cfs, 32.7 afa, 9.0 ac.
. add
35-14041 (10/16/1974) 0.46 cfs, 186.4 afa, 46.6 ac.

[ Total Irrigation 345.6 Acres

84490 proposes to change the POD of the entire remining 275.9-acre portion of 35-14041 to be
diverted out of two proposed new wells located on LCSC property. The original proposed new
well locations were depicted on the following map submitted with the original application for

84490:
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84490 was later amended to move the PODs further north than the originally proposed well
locations further away from the Snake River to locations located in the NWSESW, Sec. 17,
Township 09S., Range 29E. (Power County) and the SWSESE, Sec. 18, Township 09S., Range
29E. (Power County). The locations of the updated proposed PODs and the 275.9-acre POU
now proposed by 84490 are depicted on the following map submitted with the amendment of

84490:
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A map showing the overall changes proposed by the transfer applications is set forth here:
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The transfer applications do not propose to increase the rate, volume, or authorized irrigated
acres currently described for 35-14041. The entirety of 35-14041 was leased annually to the

Idaho Water Supply Bank since expiration of a CREP contract which was active from 2007
through 2022.

In its review of applications for transfer, IDWR utilizes an Eastern Snake River Plan Aquifer
(ESPA) Model Transfer Spreadsheet (ETRAN). Included with the transfer applications
submitted in October of 2020 were the necessary analyses utilizing ETRAN3.2 (a simplified
version of the fully populated ESPAM2.1 model). Submission of modeling was required at the
time and remains required under current IDWR policies and procedures.! Modeling analysis

1 Administrator’s Memorandum, Transfer Processing No. 24, October 1, 2024, at 16 (the “Transfer Memo”)
(Ground Water Points of Diversion in the Eastern Snake Plain Aquifer (ESPA). Consistent with the application
form, an application proposing to change the point of diversion for a ground water right within the model boundary
of the ESPA must include information about the effect of the proposed change on the Snake River. Guidance for
modeling and quantifying the effects of ground water transfers on the Snake River is set forth in separate resource
documents. Guidance for evaluating the effects of such transfers is set forth in a separate administrative memo.).
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addresses the potential for injury to other water rights as described in Idaho Code § 42-222. See,

e.g., Transfer Memo at 15 (“Injury is generally understood as a reduction in the quantity of water
available to supply existing water rights.”).

The analyses submitted with the transfer applications demonstrated that the transfer applications
were below Snake River reach impact limits for approval of permanent water right transfers in
the ESPA based on IDWR transfer application processing policies and procedures under each of
the three “mitigation checks” for steady state analysis and two “mitigation checks” for transient
state analysis. These mitigation checks are depicted on IDWR’s “mitigation analysis tool”

spreadsheet set forth below and summarized below within associated guidance memoranda as
follows:

Steady State Analysis]  Mitigation Check 1 - = 10% of Histoncal:
Mitigation Chack 2 = 2 AFT:
Mitigation Check 3 - »10% of Total:
Mitigation Requirad?:

Mitigation Vol. Reqd (act)’

Transient State Analysis|  Mitigation Check 1 - = 10% of Historical:
Mitigation Check 2 = 2.01 AFIT:

Mitigation Required?:
Mitigation Vol. Reqd jac)’

8.7.1. Steady State Analysis: Depletions to the Snake River require adjustment or
mitigation when all three steady state conditions below occur for any reach:

* Netincreased depletion caused by the transfer is greater than 10% of the
historical depletion volume.

®  Depletion increases are greater than 2 acre-feet/trimester.

*  The depletion in a specific reach is greater than 10% of the total depletion to all
reaches.

For those reaches where all three conditions occur, the increase in depletion

volume must be fully mitigated. It is not acceptable for the applicant to
mitigate only enough to fall below one of the criteria in the steady state.

8.7.2. Transient State Analysis: Depletions to the Snake River require adjustment or
mitigation when both of the two conditions below occur for any reach:

*  Netincreased depletion caused by the transfer is greater than 10% of the
historical depletion volume.

® Depletion increases are greater than 2 acre-feet/trimester.

For those reaches where both conditions occur, the increase in depletion
volume must be fully mitigated. It is not acceptable for the applicant to
mitigate only enough to fall below one of the two criteria in the transient
state.
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Use of the ESPA Model Transfer Spreadsheet (ETRAN) & Mitigation Analysis Spreadsheet for
Water Right Transfers in the Eastern Snake Plain Aquifer, October 2016, at 13-14 (available at
https://idwr.idaho.gov/wp-content/uploads/sites/2/forms/waterrightsforms/Use-of-ESPA-
Modeling-Spreadsheet-for-WR-Transfers-in-ESPA.pdf). Notably, IDWR also continually tracks
the cumulative impacts of approved transfers approved since January 1, 2012, on the various
Snake River reaches, with its most recent update through September 30, 2024. See
https://idwr.idaho.gov/wp-content/uploads/sites/2/water-rights/ ESPA XferMemo2024final.pdf.

The transfer applications satisfied all modeling mitigation checks described above. As
part of the ETRAN modeling analysis, the Department’s historic policy of allowing the
combination of the Near Blackfoot to Neeley and Neeley to Minidoka reaches of the
Snake River was utilized. The aquifer credits (Snake River gains including spring flows
into American Falls Reservoir) generated in the Near Blackfoot to Neeley reach because
of the non-use of 35-14041 are physically captured within American Falls Reservoir
which is deliberately operated to maintain the river stage elevation at Lake Walcott below
exactly where the increased impacts resulting from the transfer are calculated to occur.
The physical operation of the American Falls Dam and Reservoir directly delivers reach
gains from the Near Blackfoot to Neeley reach resulting from the non-use of 35-14041 at
the original POD. According to the United States (Bureau of Reclamation):

During typical water years, Lake Walcott is maintained close to full to
optimize power generation at the Minidoka Dam powerplant. During the
summer months, the amount of water released from American Falls
Reservoir (which enters Lake Walcott) and from Lake Walcott are set to
maintain a fairly constant pool level. There are two canals that divert
directly from Lake Walcott. Their headworks are included in the
Minidoka Dam superstructure. During the winter months, the reservoir is
maintained slightly below full and maintained at a constant level.

(United States, 2019).

The transfer applications were protested by the A&B Irrigation District, American
Falls Reservoir District #2, Burley Irrigation District, Milner Irrigation District, Minidoka
Irrigation District, North Side Canal Company, and Twin Falls Canal Company
(collectively the “Coalition”), and the Idaho Power Company (“IPCO”).

Following submittal of the transfer applications in 2020, and after the transfer
applications were protested by the Coalition and IPCO, IDWR subsequently released
ETRAN3.4 (a simplified version of the ESPAM 2.2 model) in July of 2021. Anticipating
that the Department would require use of ETRAN3.4 to analyze the transfer applications
in the contested case on the transfer applications, the Applicant elected to repeat its
modeling analysis with the new transfer tool version. Results using ETRAN3.4 showed
the combined reach impacts no longer fell below ESPA mitigation requirements and the
impacts in the Neeley to Minidoka reach of the Snake River increased to over 300% of
the impacts calculated by ESPAM 2.1. The purpose of this report is to analyze both
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ESPAM models and the substantial changes in modeling outputs between the versions
and conclude which model version should be utilized for purposes of the transfer
applications.

2. Comparison of ESPAM to ETRAN Results

ETRAN was designed for individuals with little or no experience using ground water modeling
software. The ETRAN3.4 spreadsheet acts as a user interface for a supposition model (Sukow,
2021a), i.e., the computational engine of ETRAN, which is a simplified version of the fully
populated ESPAM2.2 (Sukow, 2021b). The fully populated version of the model represents all
components of aquifer stress, including recharge on irrigated and non-irrigated lands, ground
water pumping for agricultural and municipal purposes, tributary underflow, perched river/canal
seepage, spring discharges, river gains from and/or losses to the ESPA, etc. The superposition
version of the model is a simplified version that can be used to predict the response of a single
component of the water stress. This approach simplifies analysis and presentation of results for
simulations involving managed recharge, curtailment of ground water pumping, transfer of water
right diversion locations, and mitigation activities (Sukow, 2021a). Essentially, the ETRAN
Excel workbook allows the user to quickly review the calculated effects of the transfer proposal
on reach gains and losses along the Snake River (IDWR, 2025a).

We performed a side-by-side comparison of the output of the ESPAM2.2 Model to the results
generated by ETRAN V3.4, This was done mainly to understand the validity of the ETRAN
V3.4 predictions. Both the ESPAM2.2 and ETRAN 3.4 simulations were carried out for a
proposed transfer scenario of 1103.6 acre-ft/year (the amount of water proposed to be moved
under 84490 only). ESPAM?2.2 was run multiple times as follows: (1) the base case (i.e., with all
existing aquifer sources and sinks based on averaged 2009 through 2018 water year budgets
(Sukow, 2021a)); (2) pumping at the existing water right location (i.e., equivalent to the effect of
“From Well” in ETRAN); (3) pumping at the transfer target location (i.e., equivalent to the
effect of “To Well” in ETRAN) and (4) pumping at the transfer target location while shutting off
the pumping at the existing water right location (i.e. equivalent to the “Net Transfer Effect” in
ETRAN).

Table 1 provides the detailed comparison of results for the simulated long-term, steady-state
reach depletions associated with the transfer applications from ESPAM?2.2 and ETRAN3.4,
respectively. By comparing results from the various cases (i.e. finding the differences) we were
able to arrive at the conclusion that the results are, in general, comparable to each other for most
reaches along the Snake River, with differences typically less than 1-10%, except for a few
extreme outliers, mostly for reaches below Minidoka. The differences between the ESPAM2.2
and ETRAN3.4 predictions are caused primarily by the simplifications of the fully populated
ESPAM2.2 model.
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It is worth noting that the differences of simulation results between ESPAM2.2 and ETRAN3.4
become larger when the applied ground water pumping location is closer to the Snake River.
Therefore, caution is needed when applying the ETRAN model for assessing the effects of
ground water pumping at locations near the Snake River.

Nevertheless, both ETRAN3.4 and ESPAM2.2 predicted excessive depletion of the Near Neeley
to Minidoka Reach that needs to be mitigated, which is contrary to the prediction result of
ETRAN3.2, which is based on the simplifications of the earlier version of ESPAM2.1 model
(IDWR, 2013).

The contradictory predictive results of ETRAN3.2 and ETRAN3.4 motivated us to examine the
details of the model input files and changes of model parameters between the fully populated
ESPAM2.2 and ESPAM2.1 models. We focused on the Near Neeley to Minidoka Reach because
it drives the issue for the transfer applications. The key model parameter that determines the
aquifer-river water exchange rate is the parameter labeled as “Riverbed Conductance.” The
calibrated Riverbed Conductance of the Near Neeley to Minidoka Reach is 1625.975 ft?/day in
ESPAM2.1 (IDWR, 2013) and 5965.499 ft?/day in ESPAM2.2 (see Sukow, 2021b),
respectively. Riverbed Conductance in this reach was increased by a factor of nearly 3.7,
implying that for any given amount of ground water level decrease underneath the reach caused
by ground water pumping, the simulated depletions for Near Neeley to Minidoka Reach by
ESPAM?2.2 and ETRAN3.4 will be increased by a factor of ~3.7. This explains why ETRAN3.2
and ETRAN3.4 were producing contradictory results, as described in the previous section.

The general notion, for which we agree, is that the ESPAM?2.2 is a more robust regional-scale
model than ESPAM?2.1 due to many improvements made during the development and calibration
processes of ESPAM 2.2, such as more spring discharge and reach gain/loss measurements as
calibration targets, more accurate riverbed elevations and so on (Sukow, 2021b).

However, neither ESPAM2.1 nor ESPAM2.2 are very reliable for evaluating impacts from the
transfer applications along the Near Neeley to Minidoka Reach. Of the two versions, it is our
expert opinion, based on the lower R? value, that ESPAM2.1 represents the potential impacts to
this particular river reach more reliably.

The Near Neeley to Minidoka Reach abuts the target transfer locations and the magnitude of
Riverbed Conductance greatly impacts the transfer applications. Therefore, the significant
increase of the Riverbed Conductance for this reach should have strong technical justification,
for example, better matches to the measured reach gains and(or) losses for the Near Neeley to
Minidoka Reach. However, this is not the case.

Figure 1 shows the side-by-side comparison of calibration results between ESPAM?2.1 (IDWR,
2013) and ESPAM2.2 (Sukow, 2021b) for the Near Neeley to Minidoka Reach. It is obvious that
both ESPAM2.1 and ESPAM2.2 models failed to match the measured reach gains and losses to
any reasonably satisfactory degree. The scatter plots of the modeled vs. measured values of both
models collapsed to a nearly horizontal line, instead of randomly scattering around the 1:1
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“perfect matching” line, clearly indicating that the models are not adequately representing the
complex river-aquifer interaction nature for the Near Neeley to Minidoka Reach.

The R? values of both models provide a quantitative measure of the “goodness of fit”, that is,
how well a model fits a set of observations. An R? of 1 means the model fits the measurements
perfectly. An R? of 0 means the worst possible model fits to the measured data. Both ESPAM2.1
and 2.2 have very small R? values for the Near Neeley to Minidoka Reach, 0.0147 and 0.0079,
respectively, strongly indicating very poor fittings to the data by both models for this reach. In
fact, the smaller R? value of ESPAM2.2 model suggests an even worse match to the measured
data at Near Neeley to Minidoka Reach, compared with ESPAM2.1. It is also critical to
understand that for most other reaches and springs along the Snake River, both the ESPAM2.1
and ESPAM2.2 models achieved much more satisfactory fittings to measured reach gains and
losses.

The IDWR modeling report for ESPAM 2.2 lists 5000 ft*/day as the “preferred” riverbed
conductance value of the Near Neeley to Minidoka Reach (see Table 1 in Sukow, 2021b) during
the model calibrations, without providing technical justification about such choice. Thus, during
the model calibration process, the automated parameter estimation software PEST used by the
ESPAM model developers to calibrate the model would preferentially set the model parameters
to its preferred value unless the measured data informs the PEST software to vary the model
parameters from the preferred values. The fact that the final calibrated Riverbed Conductance of
5965.499 ft*/day for the Near Neeley to Minidoka Reach is very close to the preferred value of
5000 ft*/day clearly indicates that the measured reach gains of Near Neeley to Minidoka Reach
were not weighted appropriately to influence the parameter adjustments during model calibration
using PEST software.

Justification of 5000 ft*/day as the preferred value is not provided in any IDWR-generated
document. This is especially concerning. How was this value selected? Where the goodness-of-
fit, as measured by the R? value, was reduced for this reach, why is it still preferred? Overall, the
selection of the Riverbed Conductance value appears to be arbitrary because there is no technical
justification for the selected value for ESPAM?2.2.

IDWR states on their webpage (https://idwr.idaho.gov/water-rights/transfers/resources/)

The calibration of ESPAM Version 2.2 incorporated groundwater flow
modeling improvements to the representation of aquifer interaction with the
Snake River in the Heise to Shelley, near Blackfoot to Neeley, and Neeley to
Minidoka reaches, and the extension of the calibration period to include water
years 2009 through 2018. ESPAM Version 2.2 is accepted as the best available
science.

(emphasis added). This statement, authored by IDWR, may be valid for the entire upgraded
model ESPAM?2.2 when taken as a whole. However, ESPAM2.2 is not the best available science
for the Near Neeley to Minidoka Reach of the river. The ESPAM?2.2 model developers realized
this short coming and explicitly recommended “Research groundwater-surface water interaction
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in the Neeley to Minidoka reach. Consider whether the model representation of uniform riverbed
conductance within this reach is appropriate and whether additional subreach targets could be
developed for this reach to support calibration of subreach conductance values” (see Sukow,
2021b, page 179).

Because of the apparent inadequacy of the ESPAM?2.2 and ETRAN3.4 for representing the
complex river-aquifer interaction nature for the Neeley to Minidoka Reach, the predicted river
depletion for the Neeley to Minidoka Reach by these models is not robust or reliable, particularly
when the proposed transfer pumping locations are near this river reach.

3. Implications of Site Characterization on
Modeling

The modeling discussion in the preceding sections provide an analysis of the impact from the
transfer applications based upon regional understandings of aquifer-river relationships. ESPAM
employs a one mile by one mile grid in a single layer, which is designed to provide regional and
sub-regional understandings of ground water flow in the Eastern Snake River Plain Aquifer. As
the area of consideration becomes smaller, local characteristics must be considered by any
simulation of ground water flow. ESPAM is not capable of the refinement necessary to
understand ground water behavior at the local scale. For instance, in this transfer, the “to”
locations are adjacent to the active model domain boundary and share the cells with the Snake
River channel. In this section we will describe local hydrologic characteristics of the site defined
by field work conducted specifically for the transfer applications.

Clearwater Geosciences conducted a field investigation in 2024 and the details of the work are
presented in a final report previously submitted to the parties (Clearwater, 2024). The study
provides site specific data from two new monitoring wells and water level data collected over a
five-month period from the monitoring wells and an active irrigation well that is already
authorized to divert two existing water rights (water right nos. 35-7740 and 35-2824) and is one
of the proposed PODs for 84488 and is directly adjacent to the proposed POU for 84490. Of
particular interest for these transfers is the relationship between proposed pumping of the
regional Eastern Snake River Plain Aquifer and the nearby Snake River. The study was designed
to describe the local hydrogeology of the subsurface, and to evaluate how the proposed new
wells descried in the application for 84490 might impact water in the Snake River. A secondary
purpose of the investigation was to determine if a well can be constructed in such a way as to
fully ensure that water pumped from the well will not be directly connected to the Snake River
(i.e., a deep completion that pulls water from depth in the aquifer).

For the LCSC site characterization project, two 2-inch diameter, 43 ft deep monitoring wells
were drilled. One well, MW-1, was drilled 90 ft west of the existing irrigation well. The other
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well, MW-2, was drilled 500 ft north of the Snake River to monitor if the shallow surface water
near the river was impacted by pumping of the deep aquifer during the irrigation season. The
active irrigation well (352874) water levels were also monitored. Well 352874 has a completed
depth of 535 ft and it is open to the regional aquifer from 256 to 535 ft. A clay rich sequence
extends from 40 to 245 ft. The top of the regional Snake River Basalt is at a depth of 245 ft.
Water levels were monitored continuously in the three wells for 5 months during the 2024
irrigation season. Water levels in both monitoring wells showed no relationship to fluctuating
water levels in the deep irrigation well (water level declines during pumping of the irrigation
well were greater than 35 ft). During the irrigation season the pump was on for long periods of
time dropping the water level in the well. No corresponding decline in water levels were
observed in either MW-1 or MW-2. This indicates significant isolation of the shallow aquifer
(hydraulically connected with the Snake River) from the deep aquifer. It also suggests that
pumping of the deep aquifer near the river does not cause change ongoing local reach-gain
relationships near the LCSC farmland.

This LCSC farm location has been subject to erosion during flooding, for instance, the
catastrophic draining of ancient Lake Bonneville eroded deep channels in the Portneuf and Snake
River drainages. Backwater flooding of this area deposited tens of feet of fine-grained sediments
when the Snake River was dammed by lava flows. The Raft Formation (45% clay, 15% sandy
clay and 40% sand) was formed in a lake caused by damming of the ancestral Snake River.
Houser (1992) states that the lava flow that dammed the Snake River may have been near the
mouth of the Raft River, which is about 6 miles downstream of the LCSC farm. The local
geologic history has generated a complex geologic sequence beneath this property, which are not
(and cannot be) incorporated into the single layer, one-mile by one-mile grid cell resolution
contained in ESPAM models.

The LCSC study illuminated the complexity of the local hydrogeology. In this location the one
mile by one mile and single layer grid of the ESPAM is not adequate. The study also
demonstrated that new wells planned for 84490 can be constructed without directly impacting
flows the Snake River.

4. Discussion

The previous sections of this report identify material concerns associated with using ETRAN3.4
and ESPAM2.2 to evaluate the impacts of the transfer applications. As part of our analysis, we
have reviewed the expert reports presented by the protestants prepared by LRE Water (2021) and
Idaho Power (Schreuder and Blew, 2021). The consultants used different versions of the ETRAN
models developed by IDWR (IDWR, 2016) to calculate the impacts of planned transfers upon
gaining and losing river reaches but made the same observation—the ESPAM models (one-mile
by one-mile grid resolution) are too coarse to provide reliable evaluation of the impact of near-
river pumping. We agree with these expert opinions. The expert reports go on to criticize the
blind applications of the ESPAM model for local-scale, site specific studies. We agree with
these expert opinions as well.
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After careful reviews of both expert reports, calculation methods used, all relevant ESPAM
modeling reports, driller logs near the LCSC proposed well locations, and our hydrogeological
characterization effort, we conclude that calculations presented in the two expert reports, are
unreliable because they do not represent the local site geological/hydrogeological conditions.

ESPAM is a 2-D model, i.e., it has one layer, thus in the context of the model, the well
construction is not considered. Conceptually, in ESPAM, water is pulled from a grid cell one
mile on a side from the entire thickness of the aquifer. In a similar manner, the river penetrates
the entire thickness of the grid cell. Obviously, the Snake River does not fully penetrate the
model cell. If modeled correctly with a 3-D model, we could show attenuation of river leakage
with depth because the river only penetrates a few tens of feet into the aquifer and the wells draw
from depth. Generally, K (hydraulic conductivity) horizontal is about ten times greater than K
vertical. We know that a thick, low permeability layer exists at this site, limiting communication
in a vertical direction in the upper 245 ft of the local aquifer. This anisotropy pulls water
preferentially in a horizontal direction. None of this can be represented in ESPAM at the scale of
relevance for the transfer applications.

The LRE report on page 10 devotes a section to perched well impacts. The case for perched
water is difficult to support with the available data. However, during pumping of the deep
irrigation well, perched conditions may have existed. If there is perched water at this location it
supports a position for complete isolation of surface water from the regional aquifer. If the
Snake River is perched in this area, then pumping of the regional aquifer will have no impact
locally on the adjacent Snake River.

For the transfer applications, it is obvious that any blind application of ETRAN/ESPAM models
will lead to unreliable and unfavorable predicted impacts. While IDWR policies describe the
need of using ETRAN for water right transfer assessments, the models are more appropriate in
evaluating regional, broad-scale responses to changes of regional aquifer stresses (Sukow,
2021b, page 177),

“...user should avoid the temptation to model localized phenomena, such as the
impact of a single well on a specific spring”.

Realizing such model limitations, IDWR (2016, page 2) also explicitly states in its ETRAN User
Guide,

“This document is a general resource, and it will not prevent IDWR from
allowing variances in sound analysis methodology on a case-specific basis”.

It is our expert opinion that the application of ESPAM 2.2 to the transfer applications specific to
this matter are not appropriate for evaluating injury to water rights because ESPAM?2.2 is less
able to match Riverbed Conductance along this reach of the river than ESPAM2.1. If any
ESPAM should be used to evaluate the transfer applications, it is ESPAM2.1. This is because
the particular component of ESPAM?2.2 critical to the proper evaluation of the transfer
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applications, Riverbed Conductance, is not the best available science for evaluation of the
transfer applications.

Further, the large grid cells found in ESPAM cannot honor or supersede important local data
obtained for the transfer applications. Grid refinement and multiple layers in the model near the
target reach of the river would surely improve predictions of impact, but in any event, the data
obtained during the previously conducted pump test on the LCSC property must be considered
the best available science and information by IDWR 1in this contested case because it is site and
case specific.

5. Conclusions

It is our expert opinion that:

1. ESPAM is not capable of the refinement necessary to understand ground water behavior at
the local scale.

2. Site specific data is the best available science and information for evaluating the transfer
applications. Clearwater Geosciences conducted a field investigation in 2024, and the details
of the work are presented in a final report previously submitted to the parties (Clearwater,
2024). The study provides site specific data from two new monitoring wells and water level
data collected over a five-month period from the monitoring wells and an active irrigation
well that is already authorized to divert two existing water rights (water right nos. 35-7740
and 35-2824) and is one of the proposed PODs for 84488 and is directly adjacent to the
proposed POU for 84490. Water levels in the shallow aquifer wells were not impacted by
pumping of the irrigation well even though drops in head level of the lower aquifer was
greater than 35 ft.

3. Based on the Clearwater Geosciences field work, isolation of the deep aquifer from the
shallow aquifer was accomplished in Well 352874 with steel well casing extending from land
surface to a depth of 256 ft, and a similar approach will be used by the Applicant for the new
wells described in 84490 to fully ensure that pumping of the deep aquifer does not impact
flows in the Snake River and injure other water users.

4. Pumping from the existing irrigation well (which has steel casing to a depth of 256 ft) of the
46.6-acre portion of 35-14041 under 84488 will not impact flows in the Snake River and
therefore will not injure other water rights.

5. Pumping from the new irrigation wells with a steel casing to a depth of 256 feet for the
275.9-acre portion 35-14041 under 84490 will not impact flows in the Snake River and
therefore will not injure other water rights.

In addition to the foregoing, and to the extent ESPAM is also considered for evaluation of
injury to existing water rights in this matter, it is our expert opinion that:
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6. The calibrated Riverbed Conductance of the Near Neeley to Minidoka Reach is 1625.975
ft?/day in ESPAM2.1 (IDWR, 2013) and 5965.499 ft?/day in ESPAM2.2 (see Sukow,
2021b), respectively. Riverbed Conductance in this reach was increased by a factor of nearly
3.7.

7. Change to the Riverbed Conductance parameter for the Neeley to Minidoka Reach in
ESPAM2.2 resulted in a decrease in the goodness-of-fit for the Near Neeley to Minidoka
Reach when compared to the goodness-of-fit in ESPAM?2.1 for the same river reach. This is
the most poorly calibrated section of the Snake River.

8. Modelers “preferred” a high Riverbed Conductance number for Near Neeley to Minidoka
Reach during the calibration process of ESPAM?2.2 without sufficient or scientifically
supported justification for this change, suggesting that the change was arbitrary.

9. For the relevant reaches of the Snake River implicated by the transfer applications,
ESPAM?2.2 code is not the best available science. The ESPAM2.1 model should be utilized
as the best available science because it provides a better fit to the data as evidenced by higher
R? values.

10. Use of ESPAM2.1 for analysis of the transfer applications demonstrates that the transfer
applications are below Snake River reach impact limits for approval of permanent water right
transfers in the ESPA based on IDWR transfer application policies and procedures under
each of three “mitigation checks” for steady state analysis and two “mitigation checks” for
transient state analysis.

11. Utilizing ESPAM2.1, the transfer applications do not impact other reaches of the Snake
River above the described mitigation thresholds.

12. Pumping from the transfer applications will not injure other water rights under ESPAM2.1
because the modeled outputs are below IDWR-established mitigation thresholds.
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Figure 82. Reach gains in the Neeley-to-Minidoka reach. The top chart shows the measured gains, modeled gains, and residual over the

calibration period. The lower chart figure shows the cumulative departures. The lower middle chart is a Box-and-Whisker plot of the gains.
The lnwer rieht rhart is a sratter nlnt of modeled sains against measured gains

Figure 1. Comparison of calibration results at Neely-Minidoka Reach between ESPAM2.1 (above) and ESPAM?2.2 (next page)
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Discussion Points

e ESPA Transfer Evaluation Policy
e Cumulative ESPA Transfer Review Process
e Results of IDWR’s Cumulative Transfer Review

1. All Transfers
2. Transfers moving > 1 mile
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Since 1992 a
moratorium order
has been in place on

new appropriations
within the ESPA

Main way to acquire a
water right to divert
from the ESPA is
through a transfer

Jerome

Twin Falls




D O Department of
Water Resources

Transfer Policy: What is the purpose?

* Changes to ground water use can impact the Snake
River and spring flows and the water rights that
depend on them.

* Surface water in the Snake River and many
tributary springs is fully appropriated at certain
times.
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ESPA Transfer Evaluation Policy

* In 2009 IDWR implemented its current policy for
transfers of ground water rights within the ESPA.

* The policy is intended to allow some water right
transfers while preventing injury to water rights
that divert and use water from the Snake River and
from springs tributary to the Snake River.
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ESPA Transfer Evaluation Policy

* IDWR authorizes point-of-diversion transfers
within the ESPA only when certain threshold
criteria are met, or if the transfer applicant
supplies mitigation.
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ESPA Transfer Evaluation Policy

* If the application for transfer proposes to move the
point of diversion for a ground water right from one
location to another within the ESPA, the applicant
must submit an attachment with results from the
ESPA transfer tool (ETRAN).

Stop Start
umpin .
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River Reach A
River Reach B
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What is the ESPA Transfer Tool?

y

I\ FRET

* The ESPA Transfer Tool (ETRAN) uses the ESPA
Model (ESPAM) to quantify changes in depletions
to each of the designated Snake River reaches if the
proposed transfer were authorized.
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ESPA Model Predictive Quality

What observations are used to calibrate the model?
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Three Part Test to Determine Whether
Mitigation is Required for a Specific Reach

* IDWR does not require
the ETRAN analysis if
the new point of
diversion is within the
same model grid cell
or an adjacent cell.
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Ash-Rxb
Heise-Shly
Shelley-NB
NB-Neeley
Neeley-Min
DWB-Buhl
Buhl-Ksp

K Springs
Ksp-Mld
Malad
Mld-Bancroft

* Note: Each model grid
cell is one square mile

* Otherwise, IDWR
applies the following
three tests to the
ETRAN results for each
of the 11 Snake River
reaches.
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Three Part Test to Determine Whether
Mitigation is Required for Transfer Approval

The transfer will not be approved or mitigation will
be required if...

1.) The depletion to any reach increases by 10%
or more, unless . ..

2.) The depletions in the reach increase by 2 ac-
ft/trimester or less, or . ..

3.) The depletion to the reach is no greater than

10% of the total volume pumped. C
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Three Part Test to Determine Whether
Mitigation is Required for Transfer Approval

* If the three conditions are not met for any single
hydraulically-connected reach of the Snake River. ..

the applicant must fully mitigate the effects of
the proposed transfer on that reach, or. ..

the transfer will not be approved. ?




D O Department of
Water Resources

Three Part Test to Determine Whether
Mitigation is Required for Transfer Approval

If the depletions exceed the policy thresholds, the
applicant can:

* Adjust the transfer proposal (and re-run the
transfer proposal in ETRAN), or

e Offer mitigation. “
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IDWR’s Cumulative Review Overview

426 transfers between 1/1/2012 and 8/31/2018
involving pumping from the ESPA.

* Approximately 400 personnel hours from Water Rights
Section Staff

* Model grid cells and average annual pumping rate were
determined for 685 “TO” wells and 679 “FROM” wells.

e The cumulative effects of the 426 ESPA transfers were
analyzed using version 2.1 of the ESPAM (IDWR, 2013).
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IDWR’s Cumulative Review

 Reduced pumping at the FROM wells total about
412,728 AF of positive (+) impact to the aquifer

* Increased pumping at the TO wells total about
412,210 AF of depletion (-) to the aquifer.

*This indicates that the 426 transfers do
not inadvertently result in an increase in
aquifer depletions as a whole.
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Transfer Distance

e Most transfers 140
move short
distances

e Approximately
75% of
transfers move
five miles away
or less I
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Volume Transferred by Year
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Volume Transferred by Distance
2012-2018
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Cumulative change in acre feet

ID \I I W&u{;ﬂ;eﬁteoéources of groundwater pumped between

2012 and 2018 due to transfers

O Model Grid Boundary River Reaches

Model Cells = Ashton - Rexburg

Bl Decrease in GW Pumping = Heise - Shelley

4 Increase In GW Pumping == Shelley - nr Blackfoot +174
= Near Blackfoot - Neeley « v
== Neeley - Minidoka A

= Devil's Washbowl - Buhl

= Buhl - Thousand Springs \

= Thousand Springs \
== Thousand Springs - Malad v $c1
= Malad

= Malad - Bancroft

+26

A

+4 :
0 G

4

A positive gain (+) in a river reach is an

increase in the water the aquifer is Transfer Impact
contributing to the river. A negative

gain (-) is a decrease in the water the by reach in AF/yr

aquifer is contributing to the river. NORTH
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Rate (2012-2018
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Cumulative change in acre feet
of groundwater pumped between
2012 and 2018 due to transfers.

O Model Grid Boundary
Net Acre/Feet
-3570 - -2964
-2963 - -2000
-1999 - -1000
-999 - -500
-499 - -250
-249 -0
1-250

251 - 500
501 - 1000
1001 - 2000
2001 - 3089

IfRRCORCCNNN

A positive gain (+) in a river reach is an
increase in the water the aquifer is
contributing to the river. A negative
gain (-) is a decrease in the water the
aquifer is contributing to the river.
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Cumulative change in acre feet
of groundwater pumped between
2012 and 2018 due to transfers.

Frequency Distribution
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]DAHO Department of Impact of all ESPA 2012-
Water Resources

2018 transfers

ESPAM Model Grid Boundary
Ashton - Rexburg Run in ESPA Model (ESPAM version

Heise - Shelley 2.1) to extract impact on ETRAN
Shelley - nr Blackfoot reaches

Near Blackfoot - Neeley

Neeley - Minidoka

Devil's Washbowl - Buhl

Buhl - Thousand Springs

Thousand Springs /
Thousand Springs - Malad
Malad

Malad - Bancroft

+0.43%
+174 AF

-0.01%
-51 AF

-0.02%
-74 AF

+0.05% ¢«

+848 AF ‘
+4 ARG o6 AF /
0 AFUN-4 AF -0.40%

=308 AF

-47 AF 51 AF A positive gain is an increase in the
water the aquifer is contributing to
the river. A negative gain is a decrease
in the water the aquifer is contributing
to the river.
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Impact of all ESPA 2012-2018 Transfers
by Reach

Transfer Impact | Average Reach Gain | % change
Reach in reach
(AFfyr)  (cfs) (AFfyr)  (cfs) .
Ashton-Rexburg 174 0.24 -40,100 -55 +0.43%
Heise-Shelley -51 -0.07 -535,500 -739 -0.01%
Shelley-Near Blackfoot -74 -0.10 -466,800 -644 -0.02%
Subtotal above Near Blackfoot 49 0.07 -1,042,400 -1,439 +0.00%
Near Blackfoot-Neeley 848 1.17 1,598,200 2,206 +0.05%
Neeley-Minidoka -308 -0.43 77,600 107 -0.40%
Subtotal Near Blackfoot-
Minidoka 539 0.74 1,675,800 2,313 +0.03%

Note: Increase in river reach gain is positive (+) and a decrease to river reach gain is negative (-)
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Impact of all ESPA 2012-2018 Transfers
by Reach

Reach Transfer Impact | Average Reach Gain ?nc:‘eaancghe
(AFfyr)  (cfs) | (AF/yr)  (cfs) | 83IM
Devil's Washbowl! -Buhl -51 -0.07 1,121,400 1,548 0.00%

Buhl-Thousand Springs -47 -0.06
Thousand Springs -4 -0.01
Thousand Springs-Malad 0 0.00
Malad 26 0.04
Malad-Bancroft 4 0.01

Subtotal Kimberly-King Hill -70 -0.10 4,088,500 5,644 0.00%

Total for all reaches 518 0.71 4,721,900 6,518 0.01%

Note: Increase in river reach gain is positive (+) and a decrease to river reach gain is negative (-)
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2018 transfers > 1 mile

ESPAM Model Grid Boundary
Ashton - Rexburg Run in ESPA Model (ESPAM version
Heise - Shelley 2.1) to extract impact on ETRAN
Shelley - nr Blackfoot reaches +O%179;/;
Near Blackfoot - Neeley +
Neeley - Minidoka -0.01%

-75 AF

Devil's Washbowl - Buhl
Buhl - Thousand Springs
Thousand Springs ,
Thousand Springs - Malad

AT

+0.03%
Malad +146 AF
Malad - Bancroft
+0.04% 4
+685 AF
-0.36%
-276 AF

A positive gain is an increase in the
water the aquifer is contributing to
the river. A negative gain is a decrease
in the water the aquifer is contributing
to the river.




]DAHO \Dlgzutrén;elniteo;ources
Impact of ESPA 2012-2018 Transfers by
Reach Greater than 1 mile

Transfer Impact | Average Reach Gain | % change
Reach in reach
(AF/yr)  (cfs) (AF/yr)  (cfs) g4t
Ashton-Rexburg 77 0.11 -40,100 -55 0.19%
Heise-Shelley -75 -0.10 -535,500 -739 -0.01%
Shelley-Near Blackfoot 146 0.20 -466,800 -644 0.03%
Subtotal above Near Blackfoot| 148 0.20 -1,042,400 -1,439 0.01%
Near Blackfoot-Neeley 685 0.95 1,598,200 2,206 0.04%
Neeley-Minidoka -276 -0.38 77,600 107 -0.36%
Subtotal Near Blackfoot-
Minidoka 409 0.56 1,675,800 2,313 0.02%

Note: Increase in river reach gain is positive (+) and a decrease to river reach gain is negative (-)
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Impact of ESPA 2012-2018 Transfers by
Reach Greater than 1 mile

Transfer Impact | Average Reach Gain | % change
Reach in reach
(AFfyr)  (cfs) | (AFfy)  (cfs) | B2"
Devil's Washbow! -Buhl -38 -0.05 1,121,400 1,548 0.00%
Buhl-Thousand Springs -53 -0.07
Thousand Springs -7 -0.01
Thousand Springs-Malad 1 -0.01
Malad 45 0.06
Malad-Bancroft 9 0.01
Subtotal Kimberly-King Hill -42 0

Total for all reaches 516 0.69

Note: Increase in river reach gain is positive (+) and a decrease to river reach gain is negative (-)




Increased Net Annual
Department of
IDAHO it tesoures Pumping Rate (2012-2018)

Transfers Moving a Distance Greater than 1 mile

Ashton - Rexburg
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Transfers Moving a Distance Greater than 1 mile

Decreased

annual pumping
rate (AF/yr) for all
model cells
involved in a
transfer moving a
distance greater
than 1 mile

+26

+4

A positive gain is an increase in the
water the aquifer is contributing to
the river. A negative gain is a decrease
in the water the aquifer is contributing
to the river.

Department of Decreased

Net Annual

Water Resources Pumping Rate (2012-2018)

Ashton - Rexburg
Heise - Shelley

Shelley - nr Blackfoot
Near Blackfoot - Neeley
Neeley - Minidoka
Devil's Washbowl - Buhl ™M

Buhl - Thousand Springs

Thousand Springs 0
Thousand Springs - Malad

Malad

Malad - Bancroft

Transfer Impact by
reach in AF/yr

848 Model Grid Boundary

Net Acre/Feet
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Cumulative Net Annual
Rate (2012-2018

Pumping

Transfers Moving a Distance Greater than 1 mile

= Ashton - Rexburg

Heise - Shelley

Shelley - nr Blackfoot
Near Blackfoot - Neeley
Neeley - Minidoka

* Cumulative
annual pumping
rate (AF/yr) for all
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A positive gain is an increase in the 3
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the river. A negative gain is a decrease
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to the river.
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Transfers Moving a Distance Greater than 1 mile

Frequency Distribution
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IDWR’s Commitment to Updating this ESPA
Cumulative Transfer Analysis

1. State office will maintain and update a record of

ESPA transfers as they are approved by regional
staff

2. Model will be processed and analyzed once a year,
during mid to late November when field season
has concluded
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Where do we go from here?

* Does the current policy protect senior surface water
users while allowing transfers for economic
development?

* Do adjustments need to be made:
To enable transfers to be completed more easily?
To better protect senior water users?

y
'
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Questions?




MEMO

State of Idaho

Department of Water Resources
322 E Front Street, P.O. Box 83720, Boise, Idaho 83720-0098
Phone: (208) 287-4800 Fax: (208) 287-6700

Date:  December 5, 2024

To: Phill Hummer, Water Rights Section Manager

Cc: Shelley Keen, Deputy Director

From: Jennifer Sukow, P.E., P.G., Hydrology Section 5

Subject: Cumulative review of ESPA transfers between 2012 and 2024

In 2019, the Idaho Department of Water Resources (IDWR) began analyzing and reporting the
cumulative effect of water right transfers involving pumping from the Eastern Snake Plain aquifer
(ESPA). IDWR’s report is updated each year. The last analysis included water right transfers
approved between January 1, 2012, and September 30, 2023 (Sukow, 2024).1 This memorandum
presents the results of an updated cumulative review including water right transfers approved
between January 1, 2012, and September 30, 2024.

Water Allocation Bureau staff identified 52 transfers approved between October 1, 2023, and
September 30, 2024, involving PODs located within the Eastern Snake Plain Aquifer Model
Version 2.2 (ESPAM2.2) boundary. For each transfer, Water Allocation Bureau staff assigned
“TO” and “FROM” well locations to a model row and column. For transfers involving a well
location outside of the active model boundary, the well location was assigned to the model row
and column of the nearest active model cell. Water Allocation Bureau staff also provided an
annual pumping volume for each well. Figure 1 shows the locations of model cells with TO and
FROM wells representing the 52 recently approved transfers. Figure 2 shows the cumulative
change in annual pumping volume by model cell for the recently approved transfers.

1 Sukow, J., 2024. Cumulative review of ESPA transfers between 2012 and 2023, Idaho Department of
Water Resources, memorandum to Angela Hansen dated May 29, 2024, 12 p.,
https://idwr.idaho.gov/wp-content/uploads/sites/2/water-rights/ESPAXferMemo2023final.pdf.

1
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Figure 1. Locations of TO and FROM wells for transfers approved between October 1, 2023,
and September 30, 2024



Net change in pumping (AF/yr)
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Figure 2. Net change in pumping resulting from transfers approved between October 1, 2023,
and September 30, 2024

For the cumulative review, changes in pumping resulting from the recently approved transfers
were added to changes in pumping resulting from the 743 transfers analyzed previously in Sukow
(2024). The updated analysis includes a total of 795 transfers. Figure 3 shows the locations of
model cells with TO and FROM wells representing the transfers approved between January 1,
2012, and September 30, 2024. Figure 4 shows the cumulative change in annual pumping volume
by model cell for these transfers.
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Figure 3. Location of TO and FROM wells for transfers approved between January 1, 2012,
and September 30, 2024



Net change in pumping (AF/yr)
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Figure 4. Net change in pumping resulting from transfers approved between January 1, 2012,
and September 30, 2024

Most transfers involve relatively small amounts of water (Figure 5) or move points of diversion a
relatively short distance (Figure 6). Figure 7 shows the cumulative volume of water transferred
by the average distance between TO and FROM wells. Because mitigation was required for some
transfers with longer distances, the cumulative TO volumes are less than the cumulative FROM
volumes for all categories greater than one mile.
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Figure 6. Average distance between TO and FROM wells
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Volume transferred by distance (2012-2024)
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Figure 7. Cumulative volume transferred by distance transferred (1/1/2012 — 9/30/2024)

The Eastern Snake Plain Aquifer Model version 2.2 (ESPAM2.2)? was used to simulate the
cumulative effects of the transfers on steady-state reach gains equivalent to the reaches represented
in the ESPA Model Transfer Spreadsheet (ETRAN), which is commonly used as a tool by transfer
applicants and Water Allocation Bureau staff to analyze the hydrologic impacts of individual
transfers. ETRAN simulates the effects of changes in pumping location using the ESPAM?2.2
groundwater flow model, but the ETRAN user interface only supports the simulation of a limited
number of points of diversion. Because the cumulative analysis requires simulation of a large
number of points of diversion, ESPAM2.2 was used with other pre- and post-processing tools to
perform the analyses.

Transfer data provided by Water Allocation Bureau staff were reformatted to create MODFLOW
input files. FROM wells were represented as a positive stress to simulate a decrease in pumping
at these locations. TO wells were represented as a negative stress to simulate an increase in

2 Sukow, J., 2021. Model Calibration Report, Eastern Snake Plain Aquifer Model Version 2.2, Idaho Department of
Water Resources, May 2021, 226 p.,
https://research.idwr.idaho.gov/files/projects/espam/browse/ESPAM?22 Reports/ModelCalibrationRpt/.

7



https://research.idwr.idaho.gov/files/projects/espam/browse/ESPAM22_Reports/ModelCalibrationRpt/

pumping at these locations. The superposition version of ESPAM2.2% was used to simulate the

effects of the changes in pumping at steady state.

The cumulative effect of changes in pumping on reach gains in each of the eleven reaches of the
Snake River was extracted from the model output. Results are summarized in Table 1. Changes
in reach gains resulting from the transfers are very small compared to average reach gains (less
than +/- 1.5%). The largest changes are an increase of 1,890 AF/yr (2.6 cfs) in the near Blackfoot
to Neeley reach and a decrease of 928 AF/yr (-1.3 cfs) in the Neeley to Minidoka reach. The
cumulative effect on the near Blackfoot to Minidoka reach is an increase of 962 AF/yr (1.3 cfs).

Table 1. Cumulative effect of transfers approved between January 1, 2012 and September 30,
2024 on reach gains in the Snake River

Transfer Impact

Average Reach Gain*

% change in

Reach .
reach gain
(AF/yr) (cfs) (AF/yr) (cfs)

Ashton-Rexburg 295 0.41 -19,756 -27 1.493%

Heise-Shelley -307 -0.42 -214,459 -296 -0.143%

Shelley-Near Blackfoot -293 -0.40 -400,694 -553 -0.073%

Subtotal above nr Blackfoot -305 -0.42 -634,908 -876 -0.048%

Near Blackfoot-Neeley 1,890 2.61 1,720,822 2,375 0.110%

Neeley-Minidoka -928 -1.28 71,706 99 -1.294%

Subtotal nr Blackfoot-Minidoka 962 1.33 1,792,528 2,474 0.054%

Devil's Washbowl -Buhl -39 -0.05 787,690 1,087 -0.005%
Buhl-Thousand Springs -47 -0.07
Thousand Springs -6 -0.01
Thousand Springs-Malad 1 0.00
Malad 24 0.03
Malad-Bancroft 6 0.01

Subtotal Kimberly-King Hill -61 -0.08 4,248,456 5,864 -0.001%

Total 596 0.82 5,406,075 7,462 0.011%

3 Sukow, J., 2021, Comparison of Superposition Model with Fully-populated Model for Eastern Snake Plain Aquifer
Model Version 2.2, Idaho Department of Water Resources, March 2021, 14 p.,
https://research.idwr.idaho.gov/files/projects/espam/browse/ESPAM?22 Reports/Scenarios/Super_FullyPop Final.p

df.

4_Average reach gains were calculated from data compiled for development of ESPAM2.2 for water years 1981

through 2018.
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Figure 8 shows the trend in the cumulative effect of transfers approved on or after January 1, 2012,
on reaches of the Snake River above Minidoka. For reaches of the Snake River above the near
Blackfoot gage, there is not an apparent trend in the cumulative effect of the transfers. For these
reaches, the cumulative effect of transfers approved during a given year resulted in increases in
reach gains for some years and decreases in reach gains for other years. For the near Blackfoot to
Neeley reach, the cumulative effect of the transfers approved during a given year has resulted in a
very small increase in reach gains for most years. For the Neeley to Minidoka reach, the
cumulative effect of the transfers approved during a given year has resulted in a very small
decrease in reach gains for most years. The cumulative effect on the combined near Blackfoot to
Minidoka reach has been a very small increase in reach gains for most years. The slope of the
trends in the near Blackfoot to Neeley, Neeley to Minidoka, and near Blackfoot to Minidoka
reaches was generally greater prior to 2017 than after 2017.

Cumulative effect of transfers approved after 1/1/2012
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Figure 8. Trend in cumulative effect of transfers approved on or after January 1, 2012, on
reaches of the Snake River above Minidoka



Figure 9 shows the trend in the cumulative effect of transfers approved on or after January 1, 2012,
on reaches of the Snake River between Kimberly and King Hill. For reaches between Kimberly
and King Hill, the cumulative effect of transfers approved during a given year resulted in increases
in reach gains for some years and decreases in reach gains for other years. The effect on the Devil’s
Washbowl to Buhl reach has been a very small decrease in reach gains for seven of the thirteen
years. The effect on the Buhl to Thousand Springs reach has been a very small decrease in reach
gains for nine of the thirteen years. The total effect on the Kimberly to King Hill reach has been a
very small decrease in reach gains for eight of the thirteen years, a very small increase for four of
the thirteen years, and near zero impact for one year. In general, the cumulative effect of transfers
approved between 2012 and 2018 was a very small increase in Kimberly to King Hill reach gains.

The cumulative effect of transfers approved during water years 2019 through 2024 has been a very
small decrease in reach gains.
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Figure 9. Trend in cumulative effect of transfers approved on or after January 1, 2012, on
reaches of the Snake River between Kimberly and King Hill
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Of the 795 transfers included in the cumulative analysis, 375 transfers had an average distance of
greater than 1.0 mile between the TO and FROM model cell locations (Figure 10). The cumulative
effects of these 375 transfers were simulated using the superposition version of ESPAM2.2.
Results of the simulation are summarized in Table 2. The results are similar to the results of the
simulation that included all of the transfers. Changes in reach gains resulting from the transfers
are very small compared to average reach gains (less than +/- 1.5%). The largest changes are an
increase of 1,262 AF/yr (1.7 cfs) in the near Blackfoot to Neeley reach and a decrease of 765 AF/yr
(-1.1 cfs) in the Neeley to Minidoka reach. The cumulative effect on the near Blackfoot to
Minidoka reach is an increase of 497 AF/yr (0.7 cfs).

Net change in pumping (AF/yr) |

I -20,700 - -5,000

[ 4,999 - -2,500

[1-2,499 - -1,000

[1-999 - -500

[ -499- 0

[]1-500

[ 501 - 1,000

I 1,001 - 2,500

[ 2 501 - 5,000

[ 5,001 - 20,031

Spring reaches

I Devils Washbow |-Buhl

' Buhl-Thousand Springs

[0 Thousand Springs

[ Thousand Springs-Malad

© Malad

B malad-Bancroft

River reaches
Ashton-Rexburg

| Heise-Shelley

 Shelley-nr Blackfoot

nr Blackfoot-N eeley

Neeley-Minidoka

i,

Figure 10. Net change in pumping resulting from transfers with an average distance of
greater than one mile (approved between January 1, 2012, and September 30, 2024)
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Table 2. Cumulative effects of transfers with an average distance greater than one mile on reach
gains in the Snake River (for transfers approved between January 1, 2012, and September 30,

2024)

Reach

Transfer Impact

Average Reach Gain

% change in

reach gain
(AF/yr) (cfs) (AF/yr) (cfs)
Ashton-Rexburg 215 0.30 -19,756 -27 1.086%
Heise-Shelley 60 0.08 -214,459 -296 0.028%
Shelley-Near Blackfoot -75 -0.10 -400,694 -553 -0.019%
Subtotal above nr Blackfoot 200 0.28 -634,908 -876 0.031%
Near Blackfoot-Neeley 1,262 1.74 1,720,822 2,375 0.073%
Neeley-Minidoka -765 -1.06 71,706 99 -1.067%
Subtotal nr Blackfoot-Minidoka 497 0.69 1,792,528 2,474 0.028%
Devil's Washbowl -Buhl -66 -0.09 787,690 1,087 -0.008%
Buhl-Thousand Springs -39 -0.05
Thousand Springs -13 -0.02
Thousand Springs-Malad -5 -0.01
Malad 16 0.02
Malad-Bancroft 5 0.01
Subtotal Kimberly-King Hill -103 -0.14 4,248,456 5,864 -0.002%
Total 594 0.82 5,406,075 7,462 0.011%
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