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Section 1
Introduction
Purpose of Report

This report has been prepared on behalf of the Idaho Ground Water Appropriators,
Inc., (IGWA) in connection with the January 14, 20035, requcst for water rights
administration and delivery of watcr made by the Surface Water Coalition. The Surface
Water Coalition (“SWC™) comprises the A&B Irrigation District (“A&B”), the American
Falls Reservoir District #2 (“"AFRD#27), the Burley Irrigation District (“BID™), the
Milner Irngation District (“Milner 1D”), the Minidoka Irrigation District ("MID”), the
North Side Canal Company (“North Side™) and the Twin Falls Canal Company (“Twin
Falls™). The SWC catitics divert surface waters of the Snake River between Neeley and
Milner Dam.

The SWC request [or administration and delivery of water (“Delivery Call’") was
served on the Director of the Idaho Depariment of Water Resources (IDWR) secking
curtailment of junior ground water rights that allegedly cause depletions of the Snake
River and material injury to the SWC entities” waler rights. The request was treated as a
delivery call under the IDWR’s Conjunctive Management Rules (IDAPA 37.03.11) and
resulted in emergency orders beginning in mid-January, 2005. IGWA responded o these
orders with a replacement water plan. Both sides challenged the emergency orders, thus
setting in motion an administrative process that calls for submittal of expert reports by
December 30, 2005, and a [ormal hearing beforc the Director.

Previous Documents Submitted by IGWA

The documents listed below have already been submitted by IGWA o the IDWR
in this matter and in the matter of the Ground Water District’s Application for Approval
of Mitigation Plan for the Amcrican Falls Reach of the Snake River are incorporated
herein by reference. Certain conclusions in these documenis may, however, be updated
lo reflect additional information and data that lias become available since they were
produced.

* Ground Water Districts™ Application for Approval of Mitigation Plan for
the American Falls Reach of the Snake River, dated February 8, 2005

o Affidavit of Charles M. Brendecke, PhD, PE, dated March 23, 2005

» Errata to Affidavit of Charles M. Brendecke, PhD, PE, dated March 29,
2005

o Second Affidavit of Charles M. Brendecke, PhD, PE, Regarding
Replacement Walter Plan, dated August 5, 2005

¢ IGWA's April 29, 2005 Replacemenl Water Plan
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» IGWA’s May 23, 2005 Information Submittal Responding to May 6, 2005
Order Regarding IGWA Replacement Waler Plan

s [GWA’s June 3, 2005 Supplement o Information Submittal

This Report does not include detailed analysis or conclusive opinions concerning
the Director's December 27, 2005, Second Supplemental Order Amend ing Replacement
Water Requirements (“Second Supplemental Order™), which IGWA and iis consultants
have not had a sufficient opportunity to review. IGWA reserves the right to amend and
supplement this report to incorporate additional analyses and opinions relevant to the
Sccond Supplemental Order or any additional orders in this matter.

Organization of Report

This Reporl is organized into five sectiomns, including this introduction. Section 2
discusses pertinent aspects of the basic surface and ground water hydrology of the upper
Snake River basin. Section 3 discusses the waler rights and historical water supplies of
the SWC cntitics. Scction 4 discusses the Eastern Snake Plain Aquifer (ESPAY) and the
Enhanced Snake Plain Aquifer Model (ESPAM). Section S discusses the principal
Orders issued by the Director of the IDWR in this matter and IGW A responses thereto.

All Figures and Tables referenced in the Report appear at the back of the Report.
They are followed by an Appendix.

A notarized verificalion of the conients and authorship is aitached to the back of
this Report,
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Section 2
Hydrologic Setting

This Section describes the climatology, surface and ground water resources of the
Eastern Snake River Plain, focusing on those aspecis most germane 1o the water needs
and supplies of the Surface Water Coalition entities.

Climate

The climate of the Eastern Snake River Plain {(ESRP) is semiarid with the mean
annual precipitation recorded at most weather stations ranging from 6 to 12 inches
{Goodell, 1988). Precipitation is generally least in July and August, when temperatures
are highest, and is fairly evenly distributed the rest of the year. Only a few areas receive
sufficient precipitation for non-irrigated agriculture, and melting snows from the
surrounding mountains provide a substantial portion of the water supply needed for
cultivation of crops. Goodell {1988) reports that annual precipitation on the ESRP
averages 5.8 million acre-fect (MAF). Figure 2-1 is a general location map of the ESRP
showing, among other things, the location of selected climate stations.

Annual precipitation on the ESRP varies greatly from year to year, and there is
some evidence of long-term cycles. Figure 2-2 {a-d) shows thc variation in annual
precipitation at four weather stations on the ESRP. From these figures it can be seen that
annual precipitation can range from 33% to 200% of average. This suggests that annual
precipitation on the plain could range from 2 MAF to 10 MAF.

Potential evapo-transpiration (ET) on the plain ranges from about 19 to 30 inches
per year {Goodell, 1988) and generally shows less vanabilily, on an intcr-annual basis,
than precipitation Actual ET on irigated lands is a function of crop type, precipitation
and irrigation water supply. Actual ET on nonirrigated land is limited by the amount of
precipitation (Goodell, 1988).

A commonly used measure of agricultural water supply conditions is the Palmer
Drought Severily Index (PDSI; Palmer, 1965). The PDSI reflects current and precedent
precipitation and temperature conditions, and regional constants such as water-holding
capacity of soils. It is an important climatological tool for evaluating the scope, severity,
and frequency of prolonged periods of abnormally dry or wet weather. Negative values
o[ the PDSI reflect drier-than-normal conditions and positive values reflect wetter-than
normal conditions. A value of -2.0 or lower is considered moderate drought, -3.0 or
lower is considered severe drought, and values lower than -4.0 are considered exireme
drought.

The National Oceanic and Atmospheric Administration (NOAA) divides the
lower 48 states into 344 climate divisions for purposes of calculating the PDSI. The two
climate divisions that encompass the ESRP are shown on Figure 2-3.
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The most common criticism of the PDSI is that the index valucs are not
comparable between diverse climatic regions (Wells et al., 2004). However in the case of
the ESRP only two contiguous climale divisions, ldaho climate divisions 7 and 9, cover
the entire arca of interest. For the present purposcs the PDSI is an appropriate index 1o
reflect climatological conditions on the ESRP,

Figurc 2-4 (a,b} shows the historical annual values of the PDSI for climate
divisions 7 and 9. Prolonged periods of wet and dry conditions can be clearly seen in this
figure, and the significant periods of historical drought can be readily recognized. From
these charts it appears that the drought cycle beginning in 2000 is among the longest and
deepest on record for both climate divisions.

Surface Water Resources

Natural Flow Hydrology

The Snake River is the dominant surface water fealure of the ESRP. Figure 2-1
also shows the essential hydrography of the plain and the location of key stream flow
gaging stations. The two main branches of the Snake River are the South Fork, which
primarily drains the eastern side of the Teton mountain range and emerges onto the plain
near Heise, and the Henry’s Fork, which primarily drains the western side of the Teton
Range and joins the South Fork near Idaho Falls.

Scvcral smaller tributarics enter the Snake River from (he south between Heise
and Milner Dam. The largest of these are Willow Creek and the Blackfoot, Portneuf and
Ralt rivers. With few excepltions, tnbutares from the mountains to the north of the plain
flow out onto the plain and recharge subsurface water systems.

The natural flow al Heise is a commonly used indicalor of surface waler supplies
in the upper Snake River basin. It is computed by corrccting the gaged flow at Heise for
upsircam reservolr operalions at Jackson Lake and Palisades (other upstream waler uses
are small and have only a minor effect on river flows). The U.S. Bureau of Reclamation
(USBR) performs this natural flow computation on a daily basis and makes the results
available over the intemet via the Hydromet system.

Figure 2-5 shows thc annual (water ycar basis) Heise natural flow since 1911
when record-keeping began. It can be seen that the natural flow of the Snake River s
highly variable. It can range from 52 % to 165 % of its annual average value of 5.1
MAF. Historical snow-pack droughts can be readily seen in this natural flow record,
since it primarily reflects runoff from the headwaters basin (o the east of the ESRP.

An analysis of historical droughts bascd on the Heisc natural flow record was
underiaken by the IDWR (Ondrechen, 2004). Among the findings of this analysis were
that the driest 2-, 3-, 4-, and 5-year sequences on record were those occurring in the
2000-2004 period. This analysis used concepts from the theory of runs (Millan and
Yevjevich, 1971} to conclude that the drought of 2000-2004 was approximately a 1-i+
100 year event.
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Figure 2-6 presents a comparison of the 5-year drought of 2000-2004 with the
worst 5 years in the two preceding major drought cycles, 1931-35 and 1988-92. The
droughts arc compared in terms of Heise natural flow (accumulated deficit below
average) and PDSI (median value for period). From these comparisons, it can reasonably
be concluded that the drought of 2000-2004 has been the worst on record. 1n particular, it
is worse than the 1930s drought period used in planning the storage supplies of the SWC
entities.

Water Deveclopment

Development of surface water resources in the upper Snake River basin began in
the late 19"" century with the construction of privately- funded irrigation ditches and
canals. This early development was concentrated on the Henry's Fork and upper reaches
of the Snake River mainstem. Federal suppori of agricultural developmenti, mainly via
the Carcy Act of 1894 and the Reclamation Act of 1902, led to construction of scveral
large irrigation projects in the early part of the 20" century. This later development was
concentrated further down the river, mainly between Neeley and Milner. As a result,
surface water diversion rights in the upper reaches of the Snake River above Blackfoot
tend to be scnior to those in the lower rcaches. Figure 2-7 (a-d), reproduced from
Goodell (1988), shows the historical sequence of irrigation development on the ESRP.

The first major reservoir in the upper Snake River basin was created in 1906 by
placing a dam on the natural outlet of Jackson Lake m Wyoming. This dam failed in
1910 and was subsequently replaced by larger dams eventually creating an impoundment
of 847 thousand acre-feet (KAF). Numerous other irrigation reservoir construction
projects followed. Table 2-1 lists the major irrigation reservoirs in the upper Snake River
basin, along with their construction dates and present storage capacities.

Waler diversions for irrigation led to substantial incidcntal recharge of the large
basall aquifer underlyimg the ESRP. This incidental recharge was Lhe resull of seepage
and percolation of surface waters from leaky canals and farm fields.

Ground Water Resources

The ESRP is underlain by a vast basalt aquifer, the Eastern Snake Plain Aquifer
(ESPA), formed when Quatemary lava flows filled ancestral canyons of the Snake River.
In the central part of the ESPA these basalt formations cxtend to a depth of more than
3,000 feet (Whitehead, 1992). The agriculturally productive areas of the Plain occur in
sedimentary and aeolian deposits overlying the basalls, which outcrop in numerous
places. The porous and [ractured basall formations of the ESPA can store and iransmit
large amounts of water. Barraclough and others (1974) estimated that the ESPA may
contain a biflion acre-feet of water. Lindholm (1988) cstimated that the upper 500 feet of
the aquifer may contain 200-300 million acre-feel, an amount approximately 50 times
greater than all the storage reservoirs above King Hill combined.

With the cxception of shallow wells constructed in the Mud Lake area in the
1920s, ground water development of the ESPA did not begin in eamest until the late
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1940s. The first federal irrigation projecl relying heavily on ground water supplies was
the Minidoka North Side Pumping Division of the Minidoka Project (now the A&B
Irrigation District) which began operation in 1948. Figure 2-8 shows the evolution of
ground water permits for irrigation use on the ESRT based on data obtained from the
[DWR. Whilc the majority of these permits were for irrigation of new lands, many were
for supplemental irrigation of lands already irrigated with surface water supplies. In
addition, the benefits of sprinkler irrigation have led to the conversion of some formerly
surface-water irrigated lands to ground water use. Ground water development began to
level off in the 1980s and a moratorium on new irrigation well development has been in
place since 1992.

The USGS carmried out an extensive study of the ESPA in 1980 under ils Regional
Aquifer Sysiems Analysis (RASA) program; this study is summanzed in Lindholm
(1996). Thc RASA study concluded that total recharge to the aquifer in 1980 was
approximately 8.0 MAF, more than 4.8 MAF (or about 60%) of which was incidental
recharge [rom surface water irrigation (ibid., p. 38). Natural recharge from precipitation,
underflow from tributary basins and seepage from the Snake River were estimated to
comprisc approximately 2.8 MAF. Addilional recharge of 0.4 MAF resulied from
seepage from tributary strcams and canals. Net ground water withdrawals in 1980 were
estimated to be 1.14 MAF. So in 1980, the rate of annual ground water withdrawal was
less than half the rate of annval natural recharge 1o the aquifer.

The USGS estimated that by 1952 more than 24 MAF of water had been added to
the aquifer by incidental recharge (Kjelstrom, 1995). The importance of incidental
recharge resulling f[rom seepage losses [rom surface irrigation systems is evident in
Figurc 2-9 (a,b) which is reproduced [rom Lhe RASA study. Figure 2-9 (a) shows the
close correlation between incidental recharge and spring discharges in the Milner to King
Hill rcach of the river. The pailern of incidental recharge is clearly superimposed on a
tonger term increasing trend of spring discharge from 1912 to the mid-1950s, and is very
closely related to the deelining {rend in spring discharge since the mid-1950s. Figure 2-9
(b) shows the estimated change in ground water storage from this incidental recharge.

Figure 2-10 shows the eslimated annual discharge from the ESPA in the
Thousand Springs Reach below Milner Dam for the period 1902-2005 using the
methodology developed by Kjelstrom While combined spring discharges have declined
since mid-century, most acutely during drought periods, they are still, even alier the
current severc drought, greater than they were at the tum of the cenfury before substantial
irigation began below Neeley.

The ESPA is hydraulically connected to the Snake River and its tributaries in
several locations. The most dramatic of these connections is in the Thousand Springs
Reach (TSR) between Milner Dam and King Hill mentioned above. Other connected
reaches lic upstrcam of Milner Dam and where tributaries from the surrounding
moeuntains meet the Plain.

Of particular importance to this report is the hydraulically connected reach
between the near Blackfoot gage and the Neeley gage on the Snake River. This reach
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contains numerous springs estimated to discharge, in aggregate, roughly 2,500 cfs to the
river. These spring flows provide the bulk of the gains to river flow between Blackfoot
and Milner and form an important part of the water supply of the SWC entities.

The first published estimate of this reach gain was 1,830 cfs based on
measurements made in August of 1905 (Stearns, ¢f. al., 1938). Systcmatic cstimates of
the reach gain began in 1912 and the USGS notes that the August gains in dry years
increased steadily between 1905 and 1927 when American Falls Rescrvoir first filled.
This increase was theorized to stem from irrigation development in the Aberdeen
Springfield area and on the Fort Hall tract {(ibid., pp 190-192). The annual reach gain
over the 1912-1927 period averaged 2,480 cls, and fell as low as 2,170 cfs in 1915.

The IDWR has prepared estimates of the near-Blackfoot to Neeley reach gain for
the period 1928-2004. The average annual reach gain in this period is 2,680 cfs, further
suggesting that upstream irrigation development may have enhanced these gains above
their pre-development levels. Together with the single estimale in 1905, there is now a
ncarly 100-year rccord of the gains in this reach. Figure 2-11 shows reach gains
systematically cstimated by the USGS and IDWR for the period 1912-2004.

If ground water development on the ESRP were impacting this reach gain, it
would be reasonable to expecl the reach gain to show a declining trend since ground
waler development began. The reach gains shown in Figure 2-11 show no statistically
significant trend over the ninety-three year period of record and no statistically significant
trend between 1950, when substantial ground water development began, and the onset of
the current drought in 2000 (see Appendix A for detailed results of all statistical tests
discussed in this reports). What is also evident from Figure 2-11 is that the annual reach
gain exhibits substantial variation from year to year, and that this variation was evident
before ground water development began. As shown on Figure 2-12, there is no
relationship between the annual reach gain and the accumulated rate of permitted ground
water irrigation.

The annual near-Blackfoot to Neeley reach gain is, since 1928, significantly
correlated with wel and dry climaltic cycles as reflected in the PDSI. The relationship
between the reach gain and PDSI is shown graphically in Figure 2-13. A similar
relationship appears 10 exist between the observed flow of Spring Creck (a key index
spring in this rcach) and the PDSI, as shown on Figure 2-14. The foregoing relationships
and analyses strongly suggest that reduced spring flows and reach gains observed over
the period 2000-2004 were the result of drought conditions rather than ground water
pumping for irrigation.

Another method for assessing whether there have been changes in hydrologic
conditions between two points in a river system is double-mass analysis. This technique
plots the accumulated flow at upstream and downstream pomts through time. Changes in
the intervening flow regime, such as decreased reach gains, are evidenl as changes in
slope of the doub le-mass line.
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Figure 2-15 is a double-mass plot of the combined flow of the Snake River at the
near Blackfool gage and the flow of the Portneuf River versus the flow at the near
Minidoka gage. If increasing ground watcr pumping over the 1950-1990 period were
depleting the gains in this reach, the plotted line should veer increasingly to the right over
that time period. However, there is no apparent change in slope of the double-mass plot
over the 1950-1990 period of ground water developiment, which suggests that ground
pumping has not reduced reach gains in the near Blackfoot to Neeley reach
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Section 3
Water Supplies of the Surface Water Coalition

This Section describes the historical water supplies and water uses of Lhe entitics
comprising the Surface Water Coalition, all of which divert from the Snake River below
Necley.

Natural Flow
Sourccs

When thie irrigation projects below Neeley were developed in the early 20th
century, they relicd initially on diversions of the natural flow of the Snake River. The
natural flow of the river below Neeley al the turn of the century is reflected in the gaged
flow at Montgomery Ferry a few miles downstream from the present location of
Minidoka Dam. The Montgomery Ferry gage was installed by the USGS in 1896, and
until 1906 its record was affected only by diversions of the senior nalural flow water
rights diverting upstream of Neeley. In 1906 the flow at Monigomery Ferry began to be
affected also by the operation of Jackson Lake and Minidoka Dams. The Montgomery
Ferry gage was replaced by the “near Minidoka™ gage in 1910. The gaged flow at
Monlgomery Ferry belween 1896 and 1906 reflects the natural flow available to the SWC
entities when they made their original appropriations, long beforc any effects of ground
water development would have been manifest. Table 3-1 contains the monthly flows at
Montgomery Ferry for the period of record of the gage.

Examination of the gage record at Montgomery Ferry reveals that 1905 was the
driest year in the period between 1896 and 1906, though PDSI data indicate that it was
not nearly as dry as years in subscquent drought cycles. The flows at Montgomery Ferry
in 1905 are thus a reflection of drier-year natural {low supplies available to the SWC
entilies at the time of their original appropriations, and an illustration of the historical
variation that has always existed in the natural flow available (o them

As discussed in Section 2, senior natural flow water rights diverting above
Blackfoot consume nearly the entire natural flow of the Snake River in dry years. In such
years, the natural flow available 1o the SWC entitics is mainly the reach gain that accrues
lo the river in the ncar Blackfoot to Neeley reach. Figure 3-1 shows the average monthly
distribution of this rcach gain for the period 1912-1948, a period before there could have
been any siguificant impact on the gains from ground water development.

The substantial scasonal variation in these gains strongly suggests that they arc
influenced by upstream diversions and incidental recharge. The average irmigation season
{April — October) reach gain over this period was 1.12 MAF. The peak month of this
average rcach gain occurs in July at approximately 2,725 cfs, which is a rate insufficient
to satisfy even the most senior natural flow rights of the SWC entities.
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The foregoing discussion makcs it apparent that the SWC cntitics experienced
substantial annual and season variation in their natural flow supplies well before the onset
of ground watcr development.

Water Rights

The natural {low appropriations by the entities comprising the SWC are shown, in
chronological order, in Table 3-2. Most of these appropriations have priority dates
between 1900 and 1921. Also shown in the lable is the accumulated amount of those
natural flow appropriations.

Figure 3-2 is a graph of the daily flow of the Snake River at Montgomcery Ferry in
1905 from records of the USGS {1950). Superimposed on this graph are the natural flow
appropnation amounts of the SWC entities. It is evident from Figure 3-2 that the most
Junior of the natural flow rights of the SWC entities would have had access to natural
flow for only a few days in 1905. By mid-July of 1905, only the senior {Oclober 11,
1900) rights of North Side and Twin Falls would have been in priority, though from then
on they would not have been able to divert al their full decreed amounis.

The analysis of Montgomery Ferry gaged flows demonstrates that the SWC
entities holding more junior natural flow rights would havc reasonably anticipated that
those nghts would have little or no yield m dry years, and that in such years even the
most senior of the SWC natural flow rights would be unable to divert at their decreed
amounts.

This conclusion is corroborated by comparison of the brrigation season gains data
shown in Figure 3-1 with the accumulated natural flow rights of the SWC entities shown
in Table 3-2. This comparison suggests that, even before the advent of ground watcr
development, the SWC entities could rever have expected their natural flow rights to be
satisficd from rcach gains arising below Blackfool.

Historical Diversions

Natural {low diversions from the Snake River above Milner Dam have been
systematically accounted and recorded by state water administration officials since 1919.
In the early years these data were compiled in annual Water Distribution reports for
Watcr District 36. Starting in 1971 they were published in annual Watermaster Reports
for Water District 01.

In this accounling process, natural flow diversions are determined by subtracting
storage diversions from observed total diversions. Initially, storage diversions werc
determined by manually routing storage releases down the river, deducting estimated
lossces, from upsiream reservoirs to the canals calling for storage water, In 1977 this
process was computerized and the caleulations performed by what is now referred to as
the Water District 0] “Accounting Model.”
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Data on historical water use by the SWC entities was excerpted [rom thesc
historical reports and compiled into a spreadsheet. Figure 3-3 shows the annual natural
flow diversions for each of the SWC entities from these historical records.

The annual natural flow diversions of the Twin Falls Canal Company since 1930
are excerpted and shown in Figure 3-4. 1930 was the first ycar that Twin Falls diverted
more than one million acre- feet of water and the historical accounting records rccite that
202,694 acres were irrigatcd under the canal 1n that year.

It is evident from Figure 3-4 that Twin Falls” natural flow diversions vary with wet
and dry cycles, but there is no declining trend in these diversions since they reached what
appears lo be their full development level in about 1930. The average annual natural
flow diversion for the period between 1930 and 1948, when ground water devclopment
on the Minidoka North Side Pumping Division (now A&B Irrigation District) began, was
847.8 KAF. There is no 19-year period in the 1930-2004 record in which Twin Falls has
an average natural flow diversion less than what they diverted over this 1930-1948
period. This suggests that Twin Falls™ natral flow supply today is as good as it was
before ground water development began on the ESRP.

A similar analysis of historical natural flow diversions was completed for the
North Side Canal Company. North Side first diveried one million acre-feet of water in
1925. There is no declining trend in their natural flow diversion and there is no 24-ycar
period since 1948 when their average natural flow diversion was lcss than the average for
the 1925-1948 period.

These findings regarding historical natural flow diversions suggest that ground
water development on the ESRP has not discernibly reduced the amount of natural flow
available to the SWC ecntities at the time they made their natural flow appropniations .

Storage Water

Reservoir Development

It was recognized early on by seltlers in the area below Neeley that natural flow
alone would not provide a reliable water supply for large scale irrigation and that
reservoirs would be needed to supply storage water 1o supplement natural flow supplies.
The U.S. Bureau of Reclamation’s Minidoka Project was authorized in 1904 and
provided the framework for most of the subsequent reservoir development in the upper
Snake River basin. Table 2-1 lists the principal irrigation water storage reservoirs above
Milner Dam and the year that reservoir operation began. Also shown on Table 2-1 are
Lhe current capacities of these reservoirs. The current capacity of Jackson Lake was not
reached until 1916 after two enlargements of the original reservoir. The SWC cntities do
not have direcl access to storage water supplies in Henry’s Lake or Magic Reservoir
(formed by Magic Damy).

Besides reservoir construction, the Minidoka Project included development of the
irrigated lands now comprising the Minidoka and Burley Irrigation Districts, the A&B
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Irigation District and the American Falls Reservoir District #2 (AFRD#2), which was
originally known as the Gooding Division of the Project. The Project serves as the
primary water supply for the first three of these Districts. For AFRD#2 it provides the
primary supply 1o 20,000 acres and supplemental water to 78,667 acres (Walter and
Power Resources Scrvice, 1981, p.642)

With the construction of Palisades Reservoir in the late 1950s the four storage
water supply facilitics accessible by the SWC entities essentially reached their current
capacity. The Palisades Project included a Winter Walter Savings Program designed to
cnhance the yield of the project, which has a relatively junior water storage right. Under
this Program, certain irrigation entities obtaining water from the project agreed to forcgo
winter diversions they had historically madc for stock water and domestic purposes under
their more senior natural {low rights. In return for participating in the Winter Watcr
Savings Program, these cntites enjoy a more senior storage priorily in Palisades and
American Falls reservoirs than do other irrigation entities simply contracting for supplies
from those projects.

Early Planning Studies

In 1946, thc USBR published a Planning Reporl evaluating the potential water
supply that would be generated by the Palisades Project (USBR, 1946). This report
comprised a summary Regional Direclor’'s Report and an attached Substantiating Report
containing the detailed findings underlying the report reccommendations. By 1946, the
Jackson Lake and American Falls reservoirs serving the SWC entities had essentially
reached their current capacities. In the 1946 report, the combined operation of the two
existing reservoirs (Jackson Lake and American Falls} and the proposed Palisades Project
was simulated over a 1919-1942 hydrologic study period (a period prior to ground water
dcvelopment on the ESRP).

Two development plans were evaluated in these simulations. Plan A contemplated
that no new land would be supplied with storage water {rom the Project, and that then
reserved space in American Falls would be contracted permanently to the SWC entities
who had been using it on an interim basis since 1927. Plan B conteniplated the
development of new irrigated land under the Minidoka North Side Pumping Division and
the Michaud Unit of the Fort Hall Project, a water supply project serving the Ft, Hall
Indian Reservation. Under Plan B, the reserved space in American Falls was combined
with the yicld of the Palisades Project to help supply these new lands.

To a large degree, Plan B reflects the system configuration that was ultimately
realized. The North Side Pumping Division was constructed and became the A&B
Trrigation District. The Michaud Unit was constructed and became the Falls Irrigation
District.

The Planning Report concluded that under Plan B, the entities diverting below

Neeley and relying on the existing and proposed storage would have suffered water
shorlages of 803,000 afin 1934 and 157,000 afin 1935. These were presented as being
22% and 5%, respectively, of the demand in those years. Neverthelcss, the report
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concluded that “Neither of these shortages would have caused serious crop loss” (ibid., p.
154).

The rcport explicitly discussed whether it would be desirabk to avoid such
shortages by foregoing the development of the new lands and devoting all the Project
water supply to existing lands:

In view of the fuct that a span of years as dry as those of 1931—1935 is likely
to occur only once in a 30-year period, it is the conclusion of the report that
the augmented water supply available for irrigation should be used in part
Jor the development of new lands. Otherwise, surplus water will in nearly all
years be wasted. (Substantiating Report, p 11)

Based on this 1946 report, it is reasonable to conclude that in 1946, well before
any significant ground watcr development on the ESRP, the SWC catities who rely on
Jackson Lake, Palisades and American Falls Rescrvoirs anticipated that they could suffer
water shortages of 20% in very dry years even with all three reservoirs fully operational.

In 1955, the USBR issued its Definitc Plan Report for the Minidoka North Side
Pumping Division {USBR, 1955). This report updated the Palisades Project operations
studies of the 1946 Planning Report. It utilized a 1918-1947 study period (again, one that
ends before ground watcr development on the ESRP really began) and assumed full
operation of the planned North Side Pumping Division and the Michaud Unit. This
updated operations siudy found that American Falls Reservoir would not have filled in
any year of the 1932-1935 period, and that the Pumping Division (A&B Iirigation
District) would have suffered shortages of 25% in 1935.

In 1969, the USBR carried oul new opcrations studies of the reservoir sysiem in
connection with the American Falls Dam Replacement project (USBR, 1969). In these
studies, the existing reservoir system (i.c., Jackson Lake, Palisades and American Falls)
was projected 1o be empty at the cnd of the irrigation season in both 1934 and 1935.

These historical studies make it clear that Lhe present system of reservoirs relied
upon by the SWC cntities was never designed nor expected to fill or prevent water
shortages in very dry years. It is, therefore, reasonable to conclude that shortages in an
extremely dry period, such as occurred in 2000-2004, were expected by the SWC cntities
regardless of the potential impact of future ground water development.

Storage Rights

The SWC enlities obtain access to the water stored in Jackson Lake, American
Falls and Palisades via spaceholder contracts with the USBR, which holds title to the
water storage rights in Lhe reservoirs. These contracts are for the yield of a defined
amount of reservoir space and not for delivery of a specific amount of water. Table 3-3
lists the particulars of these spaceholder contracts, based on data contained in the
Director’'s May 2 Order.
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The spaceholder contracts are tied to the water right priorities of the reservoirs; for
cxample, Lhe spaceholder contracts in Jackson Lake fall into three different priorities.
The priority preference enjoyed by Winter Water Savings Program participants causcs
there to be two contract priorities in American Falls and Palisades. Water is accrued to
the contracted allotments of space as the reservoirs fill through the accounting procedures
used by the IDWR. The reservoir storage rights fill in priority. Each contract allotment
within a given priority fills at a rate proportional to its share of the total space in that
priority until the first spaccholder alloiment fills. Subscquent fill is proportioncd among
remaining spaccholder allotments until afl are full or all storage inflow has becn
allocated.

The storage rights and accounting preccdurcs permit storage cxchanges “on paper™
between reservoirs, This allows the system of reservoirs lo be operated in an integrated
way, balancing the advantages of storing waler high in the basin and drafiing last the
reservoirs having the poorest likelihood of refill.

In the 1946 Planning Report discussed above, the operations analysis for Plan B
showed all three reservoirs (Jackson Lake, Palisadcs and Amcrican Falls) would have
been empty at the cnd of 1934, The system would have failed to [ill in any of the lour
years 1932-1935. In contrast, at the cnd of 2004, the combined active storage in the three
reservoirs was 476,600 af, and the combined carryover storage of the SWC entities was
288,300 af.

Historical Yields of Spaceholder Contracis

The accounting procedures for Water District 01 track the fill of all spaccholder
contracts. In cach annual accounting cycle there comes a date when storage accruals
stop, either because all accounts are full or because runoff drops to a point where
spaceholders begin to require storage water deliveries. At this point in time (typically in
June or July) an initial storage allocation is determined for each spaceholder by
subtracting anticipated seasonal evaporation [rom the accrued contents of each
spaceholder account. Typically this evaporation deduction reduces the total amount of
walter allocated by a few percent.

Reservoir storage rights do occasionally comme back into priority later in the
irrigation season after diversion requirements have dropped off or during subscqucnt
runoff peaks from precipitation events.

The yield of Jackson Lake and Palisades storage rights cannot be dircectly affected
by ground water development on the ESRP because they fill from basins outside the
plain. However, their yields could be affected by whether or not the more senior storage
rights downstream in American Falls Reservoir have been filled, and Snake River flows
below Heise that are tributary to Amcrican Falls arc potentially affected by ground water
development.

Because (he system of storage reservoirs did not reach its current capacity until
after ground water development began, it is difficult Lo directly assess how such
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development has affected the yield of storage rights held by the SWC. Some ground
water development was in place on the ESRP by 1960, though the majority of ground
water development was yet (o occur.

The initial storage allocations of the SWC entities were extracled from historical
accounting records. The initial allocations for the period since 1960, when the Palisades
Winter Water Savings Program became fully operational, are shown in Figure 3-5. Itcan
be seen from Figure 3-5 that the initial storage allocations of the SWC entities have been
relatively steady since 1960. There is some vaniation from year to year reflecting the
occurrence of dry years (reduced allocations between 1973 and 1977 were the result of
construction work on American Falls Dam). Entities that are more heavily dependent on
junior space in the reservoir system {c.g., A&B Imigation District) have a somewhatl more
variable history of storage allocation than {hose entilies relying morc on senior space (e.g,
American Falls Reservorr District #2).

The data presented in Figure 3-5 show that the storage supplics of the SWC
entities are quite reliable, though not firm through the entire 1960-2004 period. This is
precisely what was anticipated in the 1946 Planning Report for the Palisades Project, that
storage water supplies would be reliable but not firm through drought periods. Figure 3-
5 shows that in the dry year of 1961 initial storage allocations that year were substantiatly
reduced. However, the 1961 allocations were similar to thosc of subsequent dry periods
occurring aftcr most ground water development was in place.

There are no significant declining trends in the initial allocations shown in Figure
3-5, such as might be expected if ground water development occurring since 1960 (and
this is the majority of it) did have a substantial effect on these storage supplies. The
small apparent declines in allocations to AFRD#2 and Twin Falls are the resull of their
being regularly allocated an amount greater than their spaceholder contract until the mid-
1970s; this is clearly evident in Table 3-4, which shows Lhc historical allocations as a
percent of contract amount. Table 3-4 also shows that sincc 1960, the initial storage
atlocations of the SWC catitics have averaged 89% of their contracled space, and that the
contracted space has filled in most years.

The lack of declining trends in storage allocations is consistent with the lack of
statistical evidence of ground water impact on observed rcach gains in the near Blackfoot
to Neeley reach thal encompasses American Falls Reservoir.

Historical Water Bank Activity

Table 3-5 summartzes historical water bank activitics of the SWC entities since
1960. While the District 01 Water Bank was formally organized in 1979, water bank- like
leasing of storage supplies had been going on among upper basin water users for many
years prior. Absent direct dala concerning actual annual on-farm and service area-wide
water requirements for the individual SWC entities, the record of such leasing activilies is
a reasonable indicator of whether those entities perceived their storage supplics to be
more or less than adequale in any given year.



Expert Report of Charles M. Brendecke, Ph.D., P.E. December 30, 2005
Page 16

The table shows that since the formal adoption of the water bank in 1979, many of
the members of the Surface Water Coalition have been regular contributors to the bank, a
behavior which suggests they belisved they had excess supplies in most of those years.

Ground Water Supplics

In addition to natural flow and storage water supplies, ground water supplics arc
available to water users served by some of the SWC entities. Figures 3-6 through 3-12
show permitted places of use of ground water rights falling inside of areas being claimed
as irrigated by SWC entities in their SRBA submittals.

The Conjunctive Management Rules (Rule 42} state that the Director shall
consider other sources of water available to senior surface water users in determining
whether those uscrs are sustaining material injury. Figurcs 3-6 through 3-12 show that
nearly 75,000 acres claimed by the SWC cntitics in the SRBA havc at Icast supplemental
ground water supplies. The Director’s Order of May 2 does not explicitly consider these
supplics.

Historical Head-gate Deliverics

Historical head-gate deliveries to canal company shareholders were considercd by
the Direclor in determining the injury criteria arliculated in the May 2 Order. The
discussion below bricfly describes historical delivenies and delivery policies of the SWC
cnlities.

The term “head-gate delivery™ refers genemlly to the amount of water made
available by a canal company or irrigation district at the tumouts of ils shareholders. In
response to an information request from the Dircctor, several of the SWC entilics
provided data on their head-gate deliveries since 1990. These are summarized in Table
3-6. Some of the SWC cntitics provided head-gale deliveries in terms of volumes of
water delivered while others provided head-gate deliveries in terms of the flow rate made
available. The latter was exprcssed as mincers inches, where one miners inch is equivalent
to 0.02 cfs. Neither Minidoka Irrigation District nor Burley Imigation District provided
head- gate delivery data in their response to the Director.

An cffort was made, through research and discovery, 1o ascerlain the formal waler
delivery policies of the SWC entities. While all of the entities had formal policies
regarding the ordering and shutof( of walter deliveries, nol all had clear statements of
what was considered a “full” or “normal” delivery to shareholders. The discussion below
summarizes the known aspects of SWC water delivery policies as they relate to delivery

quantity.

The A Unit of the A&B Irrigation District diverls natural fow and slorage water
from the Snake River via a pumping plant. The District normally allots 3 acre- fect per
acre to each of its A-Unit user accounts (A&B, 2002). Deliveries beyond Lhis amount are
billed an excess delivery charge. A delivery requirement of 3.25 acre-feet per acre was
assumed in the 1955 Definite Plan Report for the Minidoka North Side Pumping
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Division. Applying the latter quantity to the 12,830 acres planned in the 1955 report
gives a total head-gate delivery requirement of 41,700 acre- fect.

Milner Irriga tion District operating policy limits deliveries o 4 acre-[eel per acre
(Milner ID, 1998) and assesses a surcharge on uses cxceeding this amount.

American Falls Reservoir District #2 statcs in its Water Management Plan (2002)
that water is allotted to the Magic Reservoir portion of the project arca on the basis of 5/8
of a miners inch per acre, and that a similar rate is allotted to the American Falls
Reservoir delivery portion of the project “on a continuous basis when the storage of
American Falls Reserwir 1s full.”

The North Side Canal Company delivers water 1o three “segregations” that were
defined as the project was developed. The first scgregation comprises approximately
28,000 acres and enjoys waler delivery priority over the second and third segregations,
which together comprise approximately 113,000 acres (North Side, 2003). Payment of
O&M assessments entitles waler users to 5/8 of a miners inch per acre, regardless of
scgregation. However, in times of shiortage, deliveries are cut [rom the sccord and third
segregations before they are cut from the first segregation.

The Twin Falls Canal Company Operation Policy (1998) states that the TFCC
water right is 5/8 of a miner's inch per share. In their 1999 Water Mamgement Plan, the
Company states that the system was planned and constructed to deliver 1 cfs per 80 acres
(this converts to 5/8 of a miners inch per acre). This is consistent with the findings of the
1912 Idaho Supreme Court case of State v. Twin Falls Canal Company. Furthermore,
testimony ol Canal Company officials (dcposition of Jay Barlogi, p.20) is that canal
brcaks and other operational problems are more difficult to control at a delivery rate of %
inch. Nevertheless, Twin Falls has asscrted in this Delivery Call proceeding that a full
head-gate delivery in their systcm is % of a miners inch.

Comparison of these delivery crileria with the historical hcad-gate deliveries
shown in Table 3-6 suggests that the SWC enlities are only occasionally unable to deliver
full supplies. The only years listed in the table showing less than full head-gate deliveries
are the years associaled with the significant droughts commencing in the late 1980s and
in 2000.
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Section 4
Ground Water Modeling

This Section briefly describes the ESPA Ground Water Model and certain findings
gencrated by the development and use of that model.

General Description of ESPA Model

The IDWR has developed scveral ground water models of the ESPA over the last
30 years, each one representing an improvement over ils predecessor. The model
described herein is the mosl recent one. IL was developed over about a four year period
beginning in the fall of 2000 by the Idaho Water Resources Research Institute (IWRRI)
under contract to the IDWR.

The IWRRI has prepared extensive documentation of this model which is available
on their website (www.il.uidaho.edu/%7ejohnson/FinalReport.pdf). In this
documentation the model is referred to as the Eastem Snake Plain Aquifer Model
(ESPAM). The discussion below is a synopsis of key features of and findings from the
model, it presumcs somc familiarity with ground water modeling practicc and
terminology. The reader is reflerred o the model documentation and any of several
comprchensive texts on the subject of ground water modeling (e.g., Charbencau, 2000;
Anderson and Woessner, 2002) for more detailed information.

Model Stcture

The ESPAM is a finite-difference model based on the USGS' MODFLOW
computer code (McDonald and Harbaugh, 1988; Harbaugh, et.al., 2000). The model
domain is gencrally the Eastern Snake River Plain from King Hill on the west 1o Ashion
on the east, and from the Snake River on the south to the lower ends of tributary valleys
of the Wood and Lost river systems on the north.

The model grid contains 21,736 cells, cach 1 mile squarc. Of these, 11,451 are
aclive cells. Conneclions lo tributary basins and to the Snake River are represented by
conslant [lux boundaries, by river cells and by drain cells. The ESPAM is a single-layer
model. Figure 4-1 shows the grid cell structure of the ESPAM and the types and
locations of its hiydraulic boundarics and connections to the Snake River.

Development Process

The ESPAM was developed primarily by rescarchers at IWRRI and by IDWR
stalf. An oversighl commiltee, the Eastem Snake Hydrologic Modeling Committee
(“Comunittee’™), met periodically throughout the development period to review
intermediate work results and to discuss the dircclion of future cfforts. The Committce
included consultants serving as technical representatives of the SWC, ground water users
and spring waler users. The development process was open and transparent, and input
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[rom and consensus among Committee members conceming modeling assump tions and
direction was aclively sought and considcred by the model developers.

The model was calibrated to observed ground walter levels and river rcach gains on
the ESRP over a 22-year period from May 1980 to April 2002. This transient calibration
was accomplished using an automated parameter estimation program called PEST. PEST
incrementally adjusts model parameters (mainly the transmissivity and storage coefficient
in cach model cell) with the aim of minimizing differences between simulated and
observed water levels and reach gains across the model domain.

The model uses alternating 6- month stress periods representing the nrigation and
norrirrigation seasorns. The model time step used in calibration and in most simulations
was one-tenth of a stress period, or 18.2 days. Model stress files were created using a
Recharge Tool developed in a companion effort. The Recharge Tool assembles and
processes various types of spatial and temporal data (e.g., irrigated acreage, crop type,
precipilation, water right priority) and generates stress files for input to the ESPAM.

The completion of the calibration process in 2004 produced Version 1.0 of the
ESPAM. This version was then used in a number of modeling scenarios and in some
analyses underlying Orders issued by the Director, In late 2005 a new version of the
ESPAM, vl.1, was relcased. This version reflects the correction of certain errors in
calibration target data sets. As of the date of this report some but not all of the original
modeling scenarios have been re-run using v1.1 of the ESPAM.

The ESPAM was developed using an approach that is generally consistent with
commonly accepted modeling practice (e.g., Anderson and Woessner, 2002; ASTM,
2004). Tt is a reasonable representation of the aquifer system ard is suitable for regional
scalc analyscs. Therc are certainly areas where Further refinement is possible (see, e.g.,
ITWRRI, 2005a, pp. 105-106), but at the present time the ESPAM represents Lhe best
available tool for quantifying the hydrological effects of water inanagement activities in
the ESP A,

Model Water Budget

An aquifer water budget consists of recharge and discharge terms. The difference
between recharge and discharge over a given time period is the change in aquifer storage
over that time period.

The components of recharge to the ESPA are precipitation; tributary underflow
(subsurfacc watcr entering the aquifer from surrounding mountain drainages); seepage
from rivers and streams; seepage from irrigation canals; and percolation of irrigation
water from farm fields. The components of discharge [rom the ESPA are springs and
river gains, and ground water pumping.

Figure 4-2 shows the ESPA recharge and discharge budgets in 1980 from the
USGS RASA study (Lindholm, 1996). In 1980, aquifer discharge via ground water
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pumping was estimated 1o be 1.1 MAF and natural recharge (precipitation, tributary
unclerfllow, river and stream losses) was estimated to be approximately 3 MAF.

The ESPAM development effort included mass measurement of waler levels
across the ESRP m the spring and fall of 2001 and spring of 2002. It also included a
comprehensive inventory of waler uses on the ESRP over the model calibration period.
This data was used to develop water budgets for each model ccll and stress period. A
summary presentation of the aquifer water budget is included in the draft model
documentation. In this summary it is estimated that, over the 22-year calibration period,
average annual aquifer discharge from ground water pumping was approximately 2.1
MAF and average annual aquifer recharge fromn natural sources was approximately 2.5
MAF (TWWRI, 2005a).

The importance of climatic vanabilily to net aquifer recharge is illustrated in
Fipure 4-3 which is excerpted from (he documentation of the revised Base Case Scenaro
(TWRRI, 2005b). The figure shows the net aquifer recharge for each year of the model
calibration period and the annual precipitation at Aberdeen for Lhe same period. While
direct precipitation on the plain is not the only source of aquifer recharge, wet and dry
climale cycles are strongly relaied {o changes in the aquifer water budget.

This point is similarly made by Figure 4-4, which shows observed changes in
aquifer water levels between spring 1980 and spring 2001, and between spring 2001 and
spring 2002. Comparison of these two maps shows that in a single drought ycar aquifer
waler levels can change as much as they did over the preceding 22-year period. The
IWRRI researchers concluded that between 1980 and 2001 the aquifer water budget was
reasonably in balance (IWRRI, 2005a).

Findings of Key Model Scenarios

Several sets of model scenarios were identified by the Comimnittee as being
important to evaluating ESPA water management aclivitics and changes. Among these
were the [ollowing:

s Bascline Scenario — simulated the repetition of current
climatic and walter use conditions perpetually into the future

s Curtailmeni Scenarios — simulated the hypothetical
curtailment of ground water pumping junior to selected
priorily dates

e Managed Recharge Scenarios — simulated recharge of the
ESPA using exisling canal systems

¢ No Changes in Surface Water Practices Scenario — simulated
cffects of incrcased conservation in surface walter uses
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The assumptions and results of these scenarios are also documented in delail on the
IWRRI website. Results of the Base Case and Curtailment Scenarios are discussed
below.

Base Case Scenario

In this scenario, the model inputs (stress files} from the final calibration run were
appendced cnd-to-cnd to simulate the repetition of calibration-period climatic and watcr
use conditions oul into the futurc. The principal aim ot the scenario was to evaluate the
degree to which the aquifer was in or near cquilibrium.

This scenario has recently been re-run using v1.1 of thc ESPAM. Results of this
scenario for the ncar Blackfoot to Neeley reach are depicled in Figure 4-5. This figure
shows that, under the climatic and water usc conditions prevalent over the 1980-2001
period, reach gains were near a point of dynamic equilibrium by the end of 2001. While
they can be expected to vary with wet and dry climate cycles in the future, the long term
average reach gain will remain fairly constant.

Curtailment Scenarios

The Curtailment Scenarios simulated the hypothetical curtailment of ground water
irrigation rights junior to January 1* of the following years: 1870, 1949, 1961, 1973, and
1985. The 1870 curlailment date effectively represents complete curtailment of all
ground water irrigation excepl Lhat occurring under tribal rights and agreements (and thus
considercd cxempt from curtailment). The other dates were selected for representative
purposes and do not reflect the priority of any specific water right that might exert a
delivery call. The principal aim of the scenarios was to illustrate the amounts and timing
of reach gain effects that would stcm from curtailment of ground water pumping.

Based on resulls from the original Curtailment Scenarios using v1.0 of the ESPAM
(IWRRI, 2004), the complete curtailment of ground water pumping for irrigation would
dry up 1.1 million acres of farm land and reduce consumptive use of ground water by 2.1
MAF per year (or about 2900 cfs on average).

The reach gain efTects of curtailment would be distributed both spatially and
temporally. Scenario results incicate that reach gains would increase in all connected
river reaches and springs, though the effect would vary greatly from place to place.
Reach gains would increasc slowly over time, approaching steady state conditions only
after decades of curtailment.

Table 4- 1 summarizes curtailment results for an 18370 curtailment using Version
1.1 of the ESPAM. It can be determined from this table that at steady-state, after decadces
of curtailment of all ground water pumping on the ESRP, only 38% of the increased
reach gain from this curtailment would appear in the near Blackfoot to Neeley reach.
Morc than half of this steady-state reach gain would accrue above Blackfoot or below
Milner Dam. In the first irrigation season, only 5% of the foregone ground water
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consumption would accrue to the near Blackfoot to Neeley reach. In the first year of
curtailment, only 11% would accrue to the reach.

Usability of Reach Gains

Usability of reach gains is an important consideration in evaluating the potential
curtailment of ground water pumping. All reach gains generaled by curtailment will not
accrue in a place or at a time where they can be used by the SWC entities, For example,
reach gains accruing to the river below Neeley during the winter months would simply
pass Milner Dam and leave the upper basin unused. Similarly, any winter gains that
accrue above Neeley after American Falls Reservoir has filled would simply flow past
Milner unused.

The IDWR investigated the issuc of usability of reach gains using the ESPAM in
conjunction with the Department’s Planning Model. The Planning Modecl is a monthly
continuous simulation model that represents the operation of all the major reservoirs and
canals above Milner over a 1928-1992 study period. Reach gains from curtailment were
calculated with the ESPAM and thesc results were used as input to the Planning Model.
Two runs of the Planning Model were made, one with and one without the additional
rcach gain.

The reach gains used in this analysis were the steady state gains accruing between
Shelley and Milner from curtailment of ground waler irrigation rights junior to January 1,
1961, calculated using v1.0 of the ESPAM. The steady state value of this reach gain was
888 cfs. Curtailment to this priority date would dry up 664,300 acres of ground water
irrigated land (IWRRI, 2004).

The results of this analysis are shown in Figure 4-6, which shows the flows passing
Milner Dam from the two Planning Model runs. The lincs corresponding to Study 106
reflect current conditions without the additional reach gain, The lines corresponding to
Study 108 reflect current conditions with Lhe additional reach gain. The two horizontal
lines on the figurc show the long-term average [tows passing Milner Dam over the entire
siudy peniod. The variable lines show flows passing Milncr Dam in cach ycar of the
study period.

The difference between the two horizontal lines is the long-term average increase
in [low passing Milner Dam from the additional reach gain. This increase is 846 cfs,
which is 95% of the 888 cfs steady state reach gain. In other words, 95% of the reach
gain from curtailment would pass Milner Dam unused because it could not be diverted or
stored.

Significantly, this same basic problem was recognized in the 1946 Planning Report
for the Palisades Project. That study concluded that it made more sense to bring new
land into production than to devote the entire project yield to existing lands, becausc
under the latier operation the water would “in nearly all years be wasted.”
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This analysis demonstrates that most of the reach gains that could be generated by
curtailment of ground water pumping would be unusable by the SWC entities. This is
because the majority of them would arise in other reaches (above Blackfoot or below
Milner) where they would nol be accessible and because a substantial portion of those
that would arisc between Blackfoot and Milner would do so when there was no demand
and no place to store them. The IDWR analysis found that the average amount of reach
gain not spilled past Milner would be 42 cfs, or approximately 33,600 af per year. Ata
typical diversion rate of 6 af per acre, this is sufficient 1o provide a surface water supply
to about 5600 acres, or less than 1% of the area dried up by the curlailment. Therefore it
would make far more sense, in terms of cfficiency of water use, to mitigate any malerial
injury caused by ground water pumping by making targeted deliverics of storage water to
the SWC entilies in the occasional dry year.
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Section 3
Dircetor’s Amended Order of May 2

This Section discusses key aspects of the Director’s Amended Order of May 2,
2005 (*May 2 Order™), relating to material injury and mitigation. The May 2 Order
clarified certain findings of an April 19, 2005, Order, bul did not change the substantive
Lindings of the April 19 Order. The Director 1ssued these Orders pursuant to the
Conjunctive Management Rules (IDAPA 37.03.11).

Material Injury

The Conjunctive Management Rules establish factors and criteria that are relevant
to evaluating whether the thresholds and findings of the May 2 Order are appropriate.
For example, the Rules provide that in determining the quantity of water a scnior watcr
right is cntitled to call for, the Direclor is 1o consider the "average annual rate of fill of
storage rescrvoirs and the average annual carry-over for prior comparable water
conditions and the projected water supply for the system.” (IDAPA 37.03.11.42.01.g).
The Rules also provide that tn determining the quantity of water that must be provided to
mitigate material injury "[c]onsideration will be given to the history and seasonal
availability of water for diversion so as not to require replacement water at times when

the surface right historically has not received a full supply, such as during annual low-
flow periods and extended drought periods.” (IDAPA 37.03.11.43.02.b).

The discussion below addresses each of these questions in the context of the above
criteria.

Injury Thresholds and Findings

In the May 2 Order the Dircetor established tvo threshold criteria for determining
the degree to which pumping by junior ground water rights caused material injury to
senior surface water rights of the SWC cntitics. The first critcrion was an in-season
diversion requirement determined as the “...minimum supply...recemly diverted.. for fidl
head-gate deliveries... ”. The sccond crilerion was a “reasonable carryover’ requirement
determined from analysis of storage carryover in previous drought years. Material injury
was defined as the projected 2005 shortfall from these thresholds for each of the SWC
entities. Table 5-1 lists these injury thresholds and the 2005 matcrial injury projections
for the SWC entities from the May 2 Order.

In developing these injury thresholds the Director relied on historical Water
District 01 records of diversions and storage by the SWC entities going back only 10 1990
and on information submitted by the SWC cntitics themselves. With respect to the latler,
the Director relied heavily on representations by three of the SWC entities as to what they
asserted constituted “*full head-gatc deliverics.” Full headgate deliveries were defined by
the Amcrican Falls Rescrvoir District #2 and the Norih Side Canal Company as the
ability to deliver 5/8 of a miners inch per acre at their farm turnouts. The Twin Falls



Expert Report of Charles M. Brendecke, Ph.I),, P.L. December 30, 2005
Page 23

Canal Company asseried that a full headpgate delivery in their system was % of a miners
inch per acre.

Review of Methodolony

While the Director’s approach to delermining material injury appears to have been
done within the [ramework of the Conjunctive Mamgement Rules, it raises three
important issues: 1) whether the thresholds were properly determined, 2) whether the
thresholds represent an improved water supply over what was historically anticipated by
the SWC entities, and 3) whether the thresholds properly address actual nmgation water
nceds, i.c., do they bear a relationship to actual beneficial use requirements. The
discussion below addresses each of these questions,

Were the thresholds properly determined?

The injury thresholds were based on a standard, developed by the IDWR, of
“minimum amount recently diverted for [ull head- gate deliveries” and on representations
made by three of the seven SWC catities (Twin Falls, North Side and AFRD#2) as to
what constituted their full head-gate delivery requirements. The other four SWC entities
did not indicate in their information submittals what they considered full deliveries to
their uscrs.

North Side and AFRD#2 representcd that full head-gate deliveries were 5/8 of a
miners inch. Twin Falls represented that a full head- gate delivery was % of a miners
inch. As discussed in Section 3, the 5/8 inch criterion represented by North Side and
AFRD#2 is consistent with planning and policy documents of those entities. However,
planning and policy documents of Twin Falls indicate that a [ull head-gate dclivery there
is 5/8 inch and not % inch.

A review of the 1990-2004 dclivery information submitted by Twin Falls reveals
that head- gate deliveries of 5/8 inch occurred in 1994, 2002 and 2003. The minimum
seasonal diversion among these three years occurred in 2002 and was 1,009,100 af. This
compares 1o the threshold of 1,075,900 af contained in the Order. Thus, if the “minimum
amount recently diverted for full head-gate delivery™ is the appropriate standard and had
been consistently applied (o the 1990-2004 data provided by Twin Falls, the scasonal
injury threshold would liave been 66,800 al smaller than what was adopted in the May 2
Order.

It is possible that the seasonal injury thresholds for the SWC entities would have
been cven smaller had a longer historical period than 1990-2004 been considered.

Notably, adopting the 2002 diversion as the injury threshold for Twin Falls would
put it in a similar frequency class as the other SWC entities. The seasonal injury
(hresholds for the other six SWC entities all fall in the 10th to 30th percentile range of
their historical diversions. In other words, the thresholds would protect those entities in
the lowest 10-30% of years. [n contrast, the scasonal injury threshold for Twin Falls in
the May 2 Order is the 50th percentile of their historical diversions; that is, the threshold
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would essentially eliminate all below-average years for Twin Falls. Using the 2002
diversion to define the threshold would protect Twin Falls in the lowest 18% of years, an
outcome morc consistent with the protections provided the other entities in the May 2
Order and more rcpresentative of Twin Falls® historical experience it drought periods
before substantiat ground water development.

Although the Conjunclive Managemenlt Rules provide that the availability of wells
1s a relevant factor in analyzing material injury (IDAPA 37.03.11.41.01.h) and the May 2
Order states (hat analysis of “total water supply” is relevant, the availability of alternative
ground water supplies apparently was not considered in the Order. For example, as
discussed in Section 3, nearly 75,000 acres of land claimed by the SWC entities in the
SRBA havc ground waler nrigation rights associated with them. Even in the unlikely
event that all of these rights are supplemental rather than primary, they would still

rcpresent a substantial alternative water supply that was not considered in the May 2
Order.

Assuming that the standard of “minimum amount recently diverted for full head-
gate delivery™ adopted in the May 2 Order is appropriate one for determining a threshold
injury value, the thresholds adopted in the May 2 Order do not appear to have been
properly determined.

Do the thresholds represent an improved water supply?

The issue here is whether the approach and findings of the May 2 Order provide
the SWC enlities with a greater water supply than that which was available at the time of
their original appropriations and that which was anticipated in the planning of their
storage facilities (i.e., that they could have expected under similar climatic conditions
before ground water development). The analyses ol historical natural flow availability in
Section 3 of this report reveal that the SWC enlities lnve been at risk of natural flow
shortages in dry years sincc (he time their natural flow rights were appropriated. The
review of historical project planning documents shows that the SWC cntities also
anticipatcd dry-year shortages in their storage water supplics cven with Lhe system of
reservoirs they have today. These shortages to natural flow and storage supplies were
anticipated well before any significant ground water development on the ESRP,

The 1946 operations siudy [or the Palisades Project projected a 1934 water
shortage of 803,000 af to diversion requiremcnts below Neeley (which included the not-
yet-constructed North Side Pumping Division). The report stated that this reprcsented
22% of their demand (though it would not have adversely affected crop production).
Thus the projecied 1934 seasonal water delivery to thesc diversions, with the Palisades
Projccel in place and operating, was 2,847,000 af This compares to the combined
minimun diversion requirement of 3,105,000 af from the May 2 Order. In other words,
the minimum requirement from the May 2 Order is 258,000 afl greater than the 1934
supply anticipaled in the operations study, even though the drought analysis of Section 2
demonstrates that the 2000-2004 drought was more severe than the drought of the 1930s.
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In the Second Supplemental Order Amending Replacement Water Requirements
issued on December 27, 2005 (“Second Supplemental Order™), the Director found
(Finding 17) that the SWC entities had diverted a total of 2,837,000 af during the 2005
irrigation season. This is cssentially the same as the drought-year scasonal diversion of
2,847,000 af anticipated 60 years ago in the opcrations study for the Palisades Project.

The 1946 opcrations analyses of the Palisades Project predicted also that there
would be no carryover storage al the end of 1934 in the four system reservoirs relicd
upon by the SWC entities (Jackson Lake, Palisades, American Falls and Lake Walcott).
In contrast, the combined “reasonable carryover” threshold for the SWC entities
cstablished in the May 2 Order is 188,600 af and the actual 2005 carryover, according to
the Second Supplemental Order, is 783,100 af.

The analysis of historical natural flow diversions presented in Section 3 show that
the natural flow supplies of the SWC cntities are as good or belter now than they were
before ground water pumping began. Yet the SWC cntities seek curtailment of pumping
to increase their natural flow supplies, and the May 2 Order appears to support this.

Based on a review of historical natural flows and original planning docuinents, it
appears that the May 2 Order mandates that the water supplies of the SWC entities be
improved over what was originally available to and anticipated by them under similar
climatic conditions.

Do the thresholds properly reflect actual irrigation requirements?

The Order acknowledges that actual nrrigation requircments vary from year to year
based on climate, crop selection, irrigated acreage and other faclors. However, the
thresholds adopted in the Order are not bascd on determination of crop irrigation
requirements and consider neither the actual nor the claimed irrigated acreage within the
SWC scrvicc areas.

The 20035 irrigation season illustrates the degree to which the thresholds May 2
Order diverge from actual water needs. The cool, wet spring reduced irrigation demands
substantially allowing all but the most junior storage priorities to [ill. Neithcr the May 2
Order nor the Second Supplemental Order contain an analysis of such factors. Nor do
they consider whether there are significant areas within the SWC entities’ claimed service
areas that are not irrigated (see Expert Report of Scott King, December 30, 2005) and
how such areas would affect the diversions necessary to provide full deliveries.

Based on the foregoing, it is evident that the May 2 Order did not consider the
actual beneficial usc irrigation needs of the SWC entities in 2005.

Moreover, the availability and review of information regarding historical and
projccted water supplies from time periods preceding ground water development calls
into question the usc of the “mininum amount recently diverted for full head- gate
deliveries” standard used in the May 2 Order. The Conjunctive Managemenlt Rules
provide for consideration of “prior comparable water conditions” and whether the calling
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surface water right “historically has not received a full supply, such as during annunal fow-
flow periods and extended drought periods.”™ The historical information that is available
from time periods preceding ground water development indicates that the SWC entities
are really no worse off in the present drought than they were, and anticipated they would
be, in the comparable water conditions of the 1930s. If the present supply conditions
have such precedent, and it seems they do, it is reasonable o conclude that no mitigation
should be required now [rom ground water users.

Mitigation
Requirements

[n the May 2 Order, the Director used the ESPAM 1o determine that curtailment of
all ground water irmigation rights in the ESPA junior to February 27, 1979, would, over
time, generate 133,900 af of increased reach gain in the ncar Blackfoot to Minidoka reach
of the Snake River. He further determined that curtailment of the junior ground water
rights within organized Water Districts 120 and 130 would generate 101,000 af of (his
increased reach gain.

He ordered holders of all ground water rights affected by the Ordcer to provide
mitigation in the form of replacement waler to the SWC entities or face curlailment of
their pumping for the remainder of 2005. Any replacement water plan would be required
to deliver a minimum of 27,700 af within the 2005 irrigation season. ..an amount equal to
the predicted irrigation season shortfall of the SWC entities in 2005. The Director
retained the authority to revise the mitigation requirements as the season progressed. On
July 22, 2005, he issued a Supplemental Order Amending Replacement Waler

Requirements. The requirements were amended again in the Second Supplemental Order
issued December 27, 2005.

IGWA Replacement Water Plan

On April 29, 2005, m response to the original Apnl 19th Order, the Idaho Ground
Walter Appropriators, Inc. (IGWA) submitted a Replacement Water Plan addressing the
mitigation requirements detcrmincd by the Direclor. Additional information submittals
were made on May 23" and Junc 3. On June 24, 2005, the Direclor 1ssued an Order
Approving IGWA’s Replacement Water Plan.

The IGWA Replacement Waler Plan idenlified a tolal of 87,145 af of water that
was available 10 IGWA to meet its 2005 mitigation requirements. The bulk of this water
was to be derived [fom an exchange of natural flow rights diverting from the Snake River
below Milner. Other supplies were to be generated from leascs and agreements with
users above Milner, and from past and ongoing mitigation activilies in Water District 130
(primarily voluntary curlailments). Table 5-2 lists the specific aclivities and amounts of
replacement water offered in the IGWA Replaccment Water Plan.

The Director’s June 24 Order approving the Replacement Waler Plan credited
IGWA with a somewhat lesser amount of water than was offered, though substantially
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more than was necessary to mect the minimum obligation of 27,700 af. The Order failed,
however, lo recognize any replacement credit for mitigation activities undertaken in
Water District 130, primarily voluntary curlailments by ground water users, even though
ground water use in Water District 130 was held in the May 2 Order to have materially
injured the SWC entitics.
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Appendix A

(1) Near Blackfoot to Neeley trend test over the period of record.
(a) 1912-2004

Test: Linear regression test for slope=0. Student t-test.

Statistics:
pvalue tvalue leritical
0.1063985 1.630755 1.986377
Intercept Slope
0.3055500078 0.0008232701

(b) 1950-2004

Test; Linear regression tesl for slope=0. Student t-test.

Statistics:
pvalue tvalue teritical
0.04159134 2.088298 2.005746
Intercept Slope
6.813946255 -0.002465014

(¢) 1950-1999

Test: Linear regression test for slope=0. Student 1-test

Statistics:
pvalue tvalue teritical
(0.6148128 0.5065167 2.010635
Intercept Slope
3.1914121537 -0.0006237023

(2) Near Blackfoot to Neeley gains, and correlation with Idaho Climate Division #9
PDSI.

(a) 1912-2004
Kendall's rank correlation tau
z = 1.374, p-value = 0.08471

alternative hypothesis: true lau is greater than 0
sample cstimates:

A-1



tau
0.09684212

Pearson's product-moment correlation

L= 14775, df = 91, p-value = 0.0715

alternative hypothcsis: truc correlation is greater than 0
95 percent confidence interval:

-0.01910664 1.00000000

sample cstimates:

cor
0.1530614

(b) 1928-2004
Kendall's rank correlation tau

z =2.6874, p-value = 0.0036
alternative hypothesis: truc tau is greater than 0
sample cstimates:
lau
0.2089246

Pearson’s product-moment correlation

t=2.2602,df = 75, p-value = 0.01336

alternative hypothesis: true correlation is greater than 0
95 percent confidence interval:

0.066801 1.000600

sample estimales:

cor
0.2525278



(3) Trend in initial storage allocation for SWC entities, 1960-2004.

Test: Mann-Kendall

Statistics:
SWC Entity Kendall tau pvalue
Minidoka ID 0.3320 0.0014539
Burley ID 0.4400 2.4199e-03
A&BID -0.1410 0.17958
Milner ID 0.1480 0.15585
AFRD #2 -0.3950 0.00014999
North Side 0.0265 0.80653
Twin Falls -0.2400 0.024207

(4) Trend in Twin Falls natural flow diversion, 1930-2004.

Test: Mann-Kendall
Statistics:

tau = 0.243

pvaluc =0.0020487

A-3
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YDROSPHERE Figure 2-4

Resource Consultants

Average Annual Palmer Drought Severity Index
December, 2005 for Climate Divisions 7 and 9
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APPROXIMATE CHANGE IN GROUND-WATER

CUMULATIVE CHANGE IN GROQUND-WATER
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(a)—Approximate change in ground-water discharge to the north side of the Snake River, from estimatea in 1911, between Milner
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(aite 9) and King Hil} (site 13), water yeara 1912-80
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(b)—Cumulative anoual changes in ground-water storage, mnin part of the enstern Snake River Plain, water yoars 1912-80

Source: Kjelstrom, 1995

HYDROSPHERE Figure 2-9

Resource Consuliants

December, 2005

Changes in Ground Water Storage on Spring Discharge, 1912 - 1980
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Spring 1980 to Spring 2001 Water Level Change Map
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Figure 4-4

Aquifer Water Level Change — 1980-2001 and 2001 - 2002
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Principal Irrigation Water Storage Reservoirs Above Milner

I Date Current
Name of Project Operation [Capacity
Dam/Reservoir Name Location Began KAF

ldackson Lake” Minidoka {Snake River 1906 847
Minidoka* Minidoka __|Snake River 1906 95
Magic private Big Wood River 1909 191

“Blackfoot Blackfoot _|Blackfoot River 1910 313
Henry's Lake private Henry's Fork 1922 90

| American Falls* Minidoka  [Snake River 1926 1673
[Island Park Minidoka _|Henry's Fork 1938 135
Grassy Lake Minidoka |Grassy Creek 1939 15

' Palisades™® Palisades [Snake River 1956 1200]
Ririe Ririe Willow Creek 1975

* denotes supply reservoir accessible to SWC entilies

Source: Water & Power Resources Service, 1981
US Army Corps of Engineers, 1985

4@ HYDROSPHERE

Resource Consuliants

December, 2005

Principal Irrigation Water Storage Reservoirs Above Milner

Table 2.1
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Notes: (1) For irrigation use
(2) From May 2 Order, District 01

(3) Water rights shared with Burley Irrigation District

. Surface Water Coalition Natural Flow Water Rights (1,2)
Sorted by Priority Date

Cumulative
Canal/District Amount(cfs) Priority Date  Amount (efs)
_North Side Canal Company 400 10 11 1900_ _..400
Toin Falls Canal Company 300010 111900 )
M_l_[y_d()k& Irngatlon Dlstnct(-B)_- _._;._..:.-:_,,l_‘ﬁg 3 _26' 190_3_ __:5126‘
Nt Side Cand Compony 2050107 1905 7376
North Side Canal Company 06 ‘16 '1903 T e
_Mmldoka Imgatlon Dlstnct(jl)-“ “ 1666 _ 8 6 1905“ ” 8726]
Twin Falls ( Canal COm[;ah;"_" o 600_:_ }___2_2?, 19_1_5______" T
'No_rthrS!s_is Canal Company 300 1223 1915 %26
., :Mllner Imgatlon DlStI‘l(;t* _,; 1“35; 11 14__ iél 6 ﬁﬁ‘?7_61‘
[ 'ﬁarth Slde Canal Cor.npany_‘ _I‘L\"“ 1260 1,8_ _6 1920 _ 1102‘1"l
E{'i?ans Res District #2 EEO; 330 1921 11371
Am, FaTIE"RTéé'ﬂsmct#z, S R T
Mindoka Ingation Distie(5) '_'Q_'L'ff"_"_‘f@'@j-fjf_'.f.f.?!j._)f_ 99 a0l
Aedmguinbimes 27 e 11w
Mier imgaion Disricr 121 4 1 1% 1438
TuinFalls Coml Company 1804 119% {4369
Milner Imgatlon Dlsulc}hwmwmsmw_f’:‘? _1025 1939 146061

. ’@HYDROSPHERE

Resource Consultants

December, 2005

Table 3.2

Sorted by Priority Date

Surface Water Coalition (SWC) Natural Flow Water Rights




Mainstem Reservoir Water Rights* and SWC Spaceholder Contracts

Prigrity Date  Amount (acre-feet)

298,981
138,829

Reservoir

8/23/1906
8/18/1810

Jackson Lake

5241913 409,190

847,000

03/28/1921**
7/28/1939

259,600
940,400

Palisades

1,200,000

American Falls 03/29/1821**
3/31/1921

156,830
1,515,760

N

Spaceholders

Minidoka ID

Minidoka ID

North Side CC

Twin Falls CC

Others

Uncontracted {B.O.R.)

Minidoka ID

Burley ID

North Side CC
Minidoka ID

Burley ID

A&B ID

Milner 1D

Others

Uncontracted (B.O.R.)

North Side CC

\{ Twin Falls CC

1,672,590

Lake Walcott  12/14/1909 95,200

* Assuming no space designated as last-lo-fill.

(" Minidoka ID
Burley ID
A&B ID
Milner ID
AFRD#2
North Side CC
Twin Falls CC
Others
\. Uncontracted (B.O.R.}

Minidoka |D
Burley ID

** Winter Water Savings Program fill priority is ahead of main reservoir storage right.

Amounts (af)

127,040
58,990
312,007
97,183
247,948
3,832

847,000

5,328
2,672
116,600
28,672
36,628
90,800
44,500
863,878
10,022

1,200,000 '

9,248
147,582
82,216
155,395
46,826
44,951
393,550
422,043
1,165
360,573
0,041

1,672,590

63,308
31,892

95,200

Source: Water District Q]

HYDROSPHERE

Resource Consultants

December, 2005

Table 3.3

Surface Water Coalition (SWC) Storage Water Rights




N

Reliability of SWC Storage Supplies

Resource Consultants

Pecember, 2005

Reliability of SWC Storage Supplies

Space]_Minidoka ID | BurleylD | A&BID | MilnerID | AFRD #2 | North Side | Twin Falls | Ay swc
Owned {AF): 366.544 226,487 | 137.626 90,591 393,550 859,808 245.930 | contract
Water Year| Percent of Contracted Space Used Holders
1960 82% 84% 83% 76% 102% 93% 101% 91%
1961 73% 74% 73% 87% 65% 62% 81% 68%
1962 82% B85% 94% 78% 102% 95% 101% 93%
1063 B3% 87% 101% 81% 102% 96% 101% 94%
1964 83% 370/;! 101% 81% 102% 96% 101%:r 94%
1965 83% 87% 101% 100% 102% 96% 101% 95%
1966] 82% 85% 91% 93% 102%, 94% 101% 93%
1967] 83% 87% 101% 100% 102% 96% 101% 95%
1968] 83% 86% 97% 97% 102% 95% 101% 94%
1969 81% 83% 85% 88% 102% 93% 101% 92%
1970 B3% 87% 101% 100% 102% 96% 101% 95%
1971 83% 87% 101%| 100% 102% 96% 101%] 9svgl
1972 82% 85% 93% 94% 102% 103% 101% 96%
1973 75% 62% 84% 79% 67% 79% 80% 75%]{
1974 75% 3% 89% 82% 68% 80% 80% 76%
1975 750/clr 63% 89% 82% 68% 80% 80% 76%
1976 73% 58% 74% 71% 65% 77% 79%:|’ 72%:_‘]
1877 67% 63% 89% 82% 68% 87% 65% 68%
1978 69% 86% 82% 97% 102% 90% 91%]| as%_.l
1979 89% 89% 91% 94% 102% 89% 66% 89%
1980 88% 88% 99% 98% 99% 90% 89% 92%)|
1981 91% 90% 99% 97% 99% 93% 93%| 94%
1932 90% 89% 99% 98% 100% 90% 89% 92%
1983 90% 89% 99% 98% 100% 90% 89% 92%
1984 90% 89% 99% 98% 100% 90% 89% 92"/3"
1985 76% 76%! 99% 7% 99% 75% 73% 32"/:_“
1986] 79% 78% 99% 98% 99% 74% 75% 82%
1987 75% 74% 98% 97% 98% 75% 73% 81%)|
1988 73%| 72% 69% 97% 98% 75% 73% 79%,]
1989 90% 81% 76% 96% 98% 99% 99% 94%
1890 87% 91% 88% 93% 99% 99% 99% 95%)
1991 91% 95%.:' 9614lr 91% 99% 99% 99% 97%
1992 71% 94% 94% 90% 98% 88% 85% 88%
1993} 98% 98% 89% 98% 100% 93% 92% 96%
1994 97% 98% 99% 97% 99% 98% 98% 98%
1995 97% 97% 98% 99% 99% 99% gg%_l 99°/§|
1996 96% 97% 98% 98% 99% 99% 99% 98%
1997 97% 97% 99% 99% 99% 99% 100%:| 99%
1998 97% 97% 99% 99% 99% 99% 100% 99%
1989 96% 97% 94% 95% 98% 96% 97% 97v3|
2000 94%| 97% 96% 96% 97% 95% 95% 95°/j|
2001 93% 04% 89% 98% 98% 89% 85% 92%
2002 85% 94% 40% 78% OB% 83% 87% 84%|l
2003 89%_r 96% 40% 64% 97% 91% 96% 89%
2004 85% 90% 33% 46% 80% 75% 61% 74%)
Average B5% 85% 85% 90% 95% 90% 0% 89 %]|
Source: {proper citation here)
.4 HYDROSPHERE Table 34




Water Bank Activity in Acre-feet
Consigned to Bank(+), Leased from Bank(-)

Irrigation Total
1960 0 0 0 -10700 0 0 1000 10700
1961 0 0 0 -100 0 0 o 100
1962 0 0 0 -1760 0 0 .0 1780
1963 0 0 0 -3560 0 0 0. 3560
1964 0 0 0 -1460 a 0 0 1460
1965 0 0 0. -1360 . .0 0 0 1360
1966 0 0 0 -2660 -48600 0 .0 51260
1967 0 0 0 -1360 .0 0 0 1360
1968 0 0 0 -1860 2o 0 -0 1860
1969 0 0 0 "0 0 0 0 [
1970 0 0 0 -1320 0 0 0 1320
1971 0 0 0 -820 0 0 0 820
1972 0 0 0 -820 0 0 0 820
1973 o 0 0 o -5B8577 0 0 56577
1974 0 0 0 -1450 0 0 0 1450
1975 0 0 0 -1450 0 90 0 1450
1976 0 0 -1450 0 0 0 0 1450
1977 0 0 -43108 0 0 -8346 0 51454
1978 0 0 0 S0 0 0 0 0
{979 0 10000 0 0 0 0 60000 0
1980 . 0 0 0 -1452 .0 .0 . 49581 1452
1981 50000 0 50000 -1450 0 ‘0 20000 1700
1982 75000 0 50000 -1500 0 0 50000 1750
1983 150000 0 75000 3500 0 50000 1000600 250
1984 350000 0 75000 8500 0 50000 70000 0
1985 95000 0 75000 -1500 0 0 27694 1500
1986 200000 0 0 13500 i} 60000 80000 0
1987 90000 0 75000 -2000 0 0 0 2000
1988 . 90000 0 27000 -2300 . . -32526 0 34826
1988 B00QD 100000 30000 14077 -225 1] 0 225
1990 75000 60000 0 -1358 -1743 0 0 3102
1991 50000 0 0 -7980 -2583 0 0 10563
1992 0 0 0 -494 0 0 0 494
1993 0 0 0 6201 345 0 0 345
1994 G -4000 0 -6199 -330 0 -20000 305289
1985 25000 19700 25000 -12207 -225 20000 5000 12432
1996 25000 25183 20000 -9398 -20231 48353 -3757 33386
1997 50000 46472 20000 -6366 -0 0 -800 7166
1998 50000 50000 20000 -794 -8404 0 -500 9698
1999 50000 0 20000 7762 11133 -446 -500 19841
2000 10000 12000 20000 -1625 -160 LY -4000 5785
2001 _ 0 0 0 0 0 ] 0 0
2002 -651 -1738 3000 -1131 -362 -13130 -15189 32201
2003 23777 9136 17 -2463 ~345 -3458 -15071 21354
2004 0 C c 0 -i202 0 -19228 20430
Avg 34181 7261 12009 1175 -3388 3788 8538 9773

Min _ -651 -4000 -43108 -12207 -56577 -32526 -20000
Notes:
1 Consignments may not include privale agreements.
2 Water Bank was not formalized until 1980, sa data prior may be incomplete
Source: Water District 36 and 01 Accounting Reports
HYDROSPHERE Table 3-5
Resource Consultants

Historical Water Bank Activity of SWC Entities
December, 2005
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Reach gains with cutoff date January 1, 1870

Resource Consultants

December, 2005

Irrigation

Season Full First Year Steady State
Reach Name (AF) (AF} (AF)
Near Blackfoot to Neeley 107,883 213,511 749,491
Neeley to Minidoka 3,201 8,689 114,438
Subtotal above Milner 165,147 353,976 1,638,887
Total of all reaches 240,377 464,878 1,985,928 H

HYDROSPHERE Table 4-1

ESPAM v1.1 Model Results for an 1870 Curtailment Run
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