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This report has been prepared on behalf of the Idaho Ground Water Appropriators, 
Inc., (IGWA) in connection with the January 14, 2005, request for water rights 
administration and delivery of water 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#2"), the Burley Irrigation District("BID'), the 
Milner Irrigation District (''Milner ID'), the Minidoka Irrigation Dislrict ("MID"), the 
North Side Canal Company (''North Side') and the Twin Falls Canal Company ("Twin 
Falls"). The SWC entities divert surface waters of the Snake River between Neeley and 
Milner Dam. 

The SWC requesl for administration and delivery of water ("Delivery Call") was 
served on the Director of the Ida ho Department of Waler Resources (ID WR) seeking 
curtailment of junior ground water rights that allegedly cause depletions of the Snake 
River and material injury to the SWC entities' water righls. The request was treated as a 
deli very call under the ID WR' s Conjunctive Management Rules (ID AP A 3 7. 03 .11) and 
resulted in emergency orders beginning in mid-January, 2005. IGWA responded to these 
orders with a replacement water plan. Both sides cmllenged the emergency orders, thus 
setting in motion an administrative process that calls for submittal of expert reports by 
December 30, 2005, and a formal hearing before the Director. 

Previous Documents Submitted by IGWA 

The documents listed below have already been submitted by IGW A lo the IDWR 
in this matter and in the maller of the Ground Water District·s Application for Approval 
of Mitigation Plan for li1e American Falls Reach of the Snake River are incorporated 
herein by reference. Certain conclusions in these documents may, however, be updated 
lo reflect additional infommtion and data that has 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 

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

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

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

• JGWA·s April 29, 2005 Replacemenl Water Plan 
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• IGW A's May 23, 2005 Information Submittal Responding to May 6, 2005 
Order Regarding IGWA Replacement Waler Plan 

• IGWA's June 3, 2005 Supplement lo Information Submittal 

This Report does not include detailed analysis or conclusive opinions concerning 
the Director's December 27, 2005, Second Supplemental Order /\mending Replacement 
Waler Requirements ("Second Supplemental Order"), which IOWA and its consultants 
have not had a sufficient opportunity to review. IGW A reserves the right to amend and 
supplement this report to incorporate additional analyses and opinions relevant to the 
Second Supplemental Order or any additional orders in this matter. 

Organization of Report 

This Report is organized into five sections, 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 entities. Section 4 discusses the Eastern Snake Plain Aquifer (ESPA) and the 
Enhanced Snake Plain Aquifer Model (ESP AM). Section 5 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 verification of the contents and authorship is attached to the back of 
this Report. 



Expert Report of Charles M. Brendecke, Ph.D., P.E. 

Section 2 

Hydrologic Setting 

December 30, 2005 
Page 3 

Th.is Sec lion describes the climatology, surface and ground water resources of the 
Eastern Snake River Plain, focusing on those aspects most germane to t.he 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 substan ti a 1 portion or the water supply needed for 
cu 1 tiva tion of crops. Goode] I ( 198 8) reports that annual precipitation on Lhe ESRP 
averages 5.8 million acre-feet (MAF). Figure 2-1 is a general location map or the ESRP 
showing, among other things, the location of selected clinmtc stations. 

Annual prcc.q:,itation on the ESRP varies greatly from year to year, and there is 
some evidence of long-term cycles. Figure 2-2 (a-d) shows the variation in annual 
precipitation at four weather stations on the ESRP. From these figures it can be seen that 
annual precipitation can range from 3 3 % to 200 % of average. This suggests that annual 
precipitation on the plain could range from 2 MAF to 10 MAF. 

Potential cvapo- tmnspirn tion (ET) on the plain ranges from about 19 to 3 0 inches 
per year (Goodell, 1988) and generally shows less variability, on an inter-annual basis, 
than precipitation. Actual ET on irrigated lands is a function of crop type, precipitation 
and irrigation water supply. Actual ET on non-irrigated 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 abnormEilly dry or wet weather. Negative values 
of the PDSI reflect drier-than-nomml conditions Eind 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 extreme 
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 arc shown on Figure 2-3. 
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The most common crilicism of the PDSI is thm Lhe index values arc not 
comparable between diverse climatic regions (Wells et al., 2004). However in the case of 
the ESRP only two conLiguous climale divisions, ldaho climale divisions 7 and 9, cover 
the entire area of interest. For the present purposes the PDSI is an appropriate index to 
re0ec t cl imato I ogi ca I conditions on the ES RP. 

Figure 2-4 (a,b) shows the hislorical annual values of the PDSI for climate 
divisiorn 7 and 9. Prolonged periods of wet and dry conditions can be clearly seen in this 
figure, and Lhe 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 \Vater Resources 

Natural Flow Hydrology 

The Snake River is Lhe dominanl surface water feature 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 Lhe 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. 

Several smaller tributaries enter the Snake River from the south between Heise 
and Milner Dam. The largest of these are Willow Creek and the Blackfoot, Portneuf and 
Raft rivers. With few exceptions, tributaries from the mountains to the north of the plain 
t-low 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 correcting the gaged flow at Heise for 
upstream reservoir operations at Jackson Lake and Palisades (other upstream water U:Jes 
are small and have only a minor effect on river flows). The U.S. Bureau of Reclamation 
(USBR) perfom1s this natural flow computation on a daily basis and makes the results 
available over the internet via the Hydromet system. 

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

An analysis of historical droughts based on the Heise natural flow record was 
undertaken by the IDWR (Ondrechen, 2004). Among the findings of this analysis were 
thal 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 
Y evjev ich, 1971 ) to cone I ude that the drought of 2000-2004 was approximately a 1- in
I 00 year event. 
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Figure 2-6 presents a comparison of the 5-year drought of 2000-2004 with the 
worsl 5 years in lhe two preceding m ajar drought cycles, 1931-3 5 and 198 8-92. 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 thal the drought of 2000-2004 has been lhe worsl on record. In particular, it 
is worse than the 1930s drought period used in planning the storage supplies of the SWC 
entities. 

Water Development 

Development of surface water resources in the upper Snake River basin began in 
the late 19th 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 support of agricultural development, mainly via 
the Carey Act of 1894 and the Reclamation Act of 1902, led to construction of several 
large irrigation projects in the early part of the 20th cenlury. 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 senior to those in the lower reaches. Figure 2-7 (a-d), reproduced from 
Goodell (1988), shows the historical sequence of irrigation development on the ESRP. 

The fust major reservoir in the upper Snake River basin was created in 1906 by 
placing a dam on lhe natural outlet of Jackson Lake in 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. 

Water diversions for irrigation led to substantial incidental recharge of the large 
basalt aquifer underlying the ESRP. This incidental recharge was the result of seepage 
and percolation of surface waters from leaky canals and farm fields. 

Ground Wnter Resources 

The ESRP is underlain by a vast basalt aquifer, the Eastern Snake Plain Aquifer 
(F.SPA), fonned when Qm1temary lava flows filled .i.ncestral canyons of the Snake River. 
In the central part of the ESPA these basalt formations extend 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 basalts, which outcrop in numerous 
places. The porous and fractured basalt fonnations of the ESPA can store and transmit 
large amounts of water. Barraclough and others (1974) estimated that the ESPA may 
contain a billion acre-feet of water. Lindholm ( 1988) estimated 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 exception of shallow wells constructed in the Mud Lake area in the 
l 920s, ground water development of the ESP A did not begin in earnest until the late 
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1940s. The first federal irrigalion projecl relying heavily on ground water supplies was 
the Minidoka Norlh Side Pumping Division of lhe Minidoka Projecl (now the A&B 
Irrigation District) which began operation in 1948. Figure 2-8 shows the evolution of 
ground water pennits for irrigation use on the ESRP based on data obtained from the 
IDWR While lhe majority of these pennils were for irrigation of new lands, many were 
for supplemental in·igation of lands already irrigated with surface water supplies. In 
addition, the benefits of sprinkler irrigation have led to the conversion of some fom1crly 
surface-water irrigated lands to ground water use. Ground water development began lo 
level off in the 1980s and a moratorium on new irrigation well dcvclopmenl has been in 
place since I 992. 

The USGS carried out an extensive study of the ESPA in 1980 under ils Regional 
Aquifer Systems Analysis (RASA) program; this study is summarized in Lindholm 
( 1996). The RASA study concluded that lo tal recharge to the aquifer in 19 80 was 
approximately 8.0 MAF, more than 4.8 MAF (or about 60%) of which was incidental 
recharge from surface water irrigation (ibid., p. 38). Natural recharge from precipitation, 
undertlow from tributary basins and seepage from the Snake River were estimated to 
comprise approximately 2.8 MAF. Additional recharge of 0.4 MAF resulted from 
seepage from tributary streams and canals. Net ground water withdrawals in 1980 were 
estimaled to be 1.14 MAF. So in 1980, the rate of annual ground water withdrawal was 
less than half the rate of annual natural recharge to U1e 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 resulting from seepage losses from surface irrigation systems is evident in 
Figure 2-9 (a,b) which is reproduced from lhe RASA study. Figure 2-9 (a) shows the 
close correlation between incidental recharge and spring discharges in the Milner to King 
Hill reach of the river. The pallem of incidental recharge is clearly superimposed on a 
longer term increasing trend of spring discharge from 1912 to the mid-1950s, and is very 
closely related to the declining trend in spring discharge since the mid-l 950s. Figure 2-9 
(b) shows the estimated change in ground water storage from this incidental recharge. 

Figure 2- IO shows the eslima ted annual discharge from the ESP A in the 
Thousand Springs Reach below Milner Dam for the period 1902-2005 using U1c 
methodology developed by Kjelstrom While combined spring discharges have declined 
since mid-century, most acutely during drought periods, they are still, even after the 
current severe drought, greater than they were at the tum of U1e century before substantial 
irrigation began below Neeley. 

The ESPA is hydraulically connected to Lhe Snake River and its Lributaries in 
several locations. The most dramatic of these connections is in the Thousand Springs 
Reach (TSR) between Milner Dam and King Hill mentiored above. Other connected 
reaches lie upstream of Milner Dam and where tributaries from the surrounding 
mountains meet the P Iain. 

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 lo 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 (Steams, el. al., 1938). Systematic estimates 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 Reservoir fust filled. 
This increase was theorized to stem from irrigation development in the Aberdeen
Springfield area and on the Fort Hall tract (ibid., pp 190- I 92). The annual reach gain 
over the 1912-1927 period averaged 2,480 cfs, and fell as low as 2, I 70 cfs in I 915. 

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 estimate in 1905, lhere is now a 
nearly 100-year record of the gains in this reach. Figure 2-11 shows reach gains 
systematicfllly estimated 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 expect the reach gain to show a declining trend since ground 
water 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 
di!r.·c11.1·sed i11 this report!.'). 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 waler development began. As shown on Figure 2-12, there is no 
relationship between the annual reach gain and the accumulated rate of pcm1iltcd ground 
water irrigation. 

The annual near-Blackfoot to Neeley reach gain is, since I 928, significantly 
correlated with wet and dry climatic cycles as reflected in the PDSI. The relationship 
belwccn the reach gain and PDSI is shown graphically in Figure 2-13. A similar 
relationship appears lo exist between the observed flow of Spring Creek (a key index 
spring in lhis reach) and the PDSI, as shown on Figure 2-14. 1111~ foregoing relationships 
and analyses strongly suggest that reduced spring flov.s 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 points through time. Changes in 
the intervening flow regime, such as decreased reach gains, arc evidenl as changes in 
slope of the daub 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 Blackfoot gage and the flow of the Portneuf River versus the flow at tile near 
Minidoka gage. If increasing ground water pumping over the 1950-1990 period \\ere 
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 development, which suggests that ground 
pumping has not reduced reach gains in the near Blackfoot to Neeley reach 
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This S cc tion describes the historical water supp Ii es and water uses of U1e entities 
comprising the Surface Water Coalition, all of which divert from the Snake River below 
Neeley. 

Natural Flow 

Sources 

When the irrigation projects below Neeley were developed in the early 20th 
century, they relied initially on diversions of the natural flow of the Snake River. The 
natural flow of the river below Neeley at U1e tum of the century is reflected in the gaged 
flow at Montgomery Ferry a few miles downstream from the presenl 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 na lurnl flow wa tcr 
rights diverting upstream of Neeley. In 1906 the flow at Montgomery Ferry began to be 
affected also by U1e operation of Jackson Lake and Minidoka Dams. The Montgomery 
Ferry gage was replaced by ilie "near Minidoka" gage in 1910. The gaged flow at 
Montgomery Ferry between 1896 and 1906 reflects the natural flow available to U1e SWC 
entities when they made their original appropriations, long before 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 I he period bet ween 1896 and 1906, though PDSI data indicate that it was 
not nearly as dry as years in subsequent drought C)des. The flows at Montgomery Ferry 
in 1905 are thus a reflection of drier-year natural flow supplies available to the SWC 
entities at the time of their original appropriations, and an illustration of the historical 
variation that has always existed in tbe natural flow available lo 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 to the SWC entities is mainly the reach gain that accrues 
to the river in the near Blackfoot to Neeley reach. Figure 3-1 shows the average monthly 
distribution of this reach gain for the period 1912- 1948, a period before U1ere could have 
been any significant impact on ilie gains from ground water development. 

The substantial seasonal variation in these gains strongly suggests lhat iliey arc 
influenced by upstream diversions and incidental recharge. The average irrigation season 
(April - October) reach gain over this period was 1.12 MAF. The peak month of this 
average reach 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 makes it apparent that the SWC entities experienced 
substantial annual and season variation in their natural flow supplies well before the onset 
of ground water development. 

Water Rights 

The natural now 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 table is the accumulated amount oF those 
natural now appropriations. 

Figure 3-2 is a graph of the daily flow of the Snake River at Montgomery Ferry in 
1905 from records of the USGS (1950). Superimposed on this graph are Lhe natural flow 
appropriation amounts of the SWC entities. It is evident from Figure 3-2 that the 1mst 
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 I 905, only the senior (October 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 amounts. 

The analysis of Montgomery Ferry gaged flows demonstrates that the SWC 
entities holding more junior natural flow rights would have reasonably anticipated that 
those rights would have little or no yield in 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 irrigation 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 tha~ even before the advent of ground water 
development, the SWC entities could rever have expected their natural flow rights to be 
satisfied from reach gains arising below Blackfoot. 

Historical Diversions 

Natural now 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 
Water District 36. Starling in 1971 they were published in annual Watermaster Reports 
for Water District 01. 

In this accounting process, natural flow diversions are detennined by subtracting 
storage diversions from obser.red total diversions. Initially, storage diversions were 
determined by manually routing storage releases down the river, deducting estimated 
losses, from upstream reservoirs to the canals calling for storage water. In 1977 this 
process was computerized and the calculations perfom1ed by what is now referred to as 
the Water District O I "Accounting Model." 
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Data on historical water use by the SWC entities was excerpted from these 
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 year that Twin Falls diverted 
more than one million acre-feet of water and the historical accounting records recite that 
202,694 acres were irrigated under the canal in 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 development 
on the Minidoka North Side Pumping Division (now A&B Irrigation District) began, was 
84 7 .8 KAF. There is no 19-year period in Ire I 930-2004 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· natural 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 diverted one million acre-feet of water in 
1925. There is no dee lining trend in their natural flow diversion and there is no 24-ycar 
period since 1948 when their average natural flow diversion was less than the average for 
the 192 5-1948 period. 

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

Storage Water 

Reservoir Development 

It was recognized early on by settlers 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 to 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 
Sm1ke River basin. Table 2-1 lisls the principal irrigation water storage reservoirs above 
Milner Dam and the year that reservoir operation began. Also shown on Table 2-1 are 
the 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 entities do 
not have direct access to storage water supplies in Henry's Lake or Magic Reservoir 
(formed by Magic Dam). 

Besides reservoir construction, the Minidoka Project included development of the 
irrigated lands now comprising the Minidoka and Burley Irrigation Districts, the A&B 



Expert Report of Charles M. Brendecke, Ph.D., P.E. December 30, 2005 
Page 12 

Irrigation District and the American Falls Reservoir District #2 (AFRD#2), which was 
originally known as U1e 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 to 20,000 acres and supplemental water to 78,667 acres (Water and 
Power Resources Service, 1981, p.642) 

With the construction of Palisades Reservoir in the late 1950s fue four storage 
water supply facilities accessible by the SWC entities essentially reached their current 
capacity. The Palisades Project included a Winter Water Savings Program designed to 
enhance fue 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 forego 
winter diversions they had historically made for stock water and domestic purposes under 
their more senior natural flow rights. In return for participating in the Winter Water 
Savings Program, these cntites enjoy a more senior storage priority in Palisades and 
American Falls reservoirs than do other irrigation entities simply contracting for supplies 
from tlnse projects. 

Early Planning Studies 

In 1946, the USBR published a Planning Report evaluating the potential water 
supply tmt would be generated by the Palisades Project(USBR, 1946). This report 
comprised a summary Regional Director's Report and an attached Substantiating Report 
containing the detailed ti ndings underlying the report recommendations. By 1946, fue 
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 
development on the ESRP). 

Two development plans were evaluated in these simulations. Plan A contemplated 
that no new land would be supplied wilh storage water from the Project, and that then
reserved space in American Falls would be contracted pennanently to the SWC entities 
who had been using it on an interim basis since 1927. Phm B contemplated the 
development of new irrigated land under the Minidoka North Side Pumping Division and 
U1e 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 yield 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 
Irrigation 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 
shortages of 803,000 a fin 1934 and 157,000 afin 1935. These were presented as being 
22% and 5 %, respectively, of the demand in those years. N everthelcss, the report 
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concluded that "Neither of these shortages would have caused serious crop loss" (ibid., p. 
154). 

The report explicitly discussed whether it would be desirnb:e to avoid such 
shortages by foregoing the development of the new lands and devoting all tlc Project 
water supply to existing lrlnds: 

In view oftheft1ct that a spm1 ofyean,· m: d1y as those of 1931-1935 is likely 
to occur only once i11 a 50-yearperiod, iris the co11c/11sio11 of the report t/wl 
the a11gme11ted water supply available/or irrigation should be 11sed ill part 
for the developme11t of new lands. Otherwise. s11rpl11s water will in nearly all 
years be wasted. (S11bsta111iati11g Report, p 11) 

Based on this 1946 report, it is reasonable to conclude that in 1946, well before 
any significant ground water development on the ESRP, the SWC entities who rely on 
Jackson Lake, Palisades and American Falls Reservoirs 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 Definite Plan Report for the Minidoka Norlh Side 
Pumping Division (USBR, 1955). This report updated the Palisades Project operations 
studies of the 194 6 P Janning Report. It utilized a 1918- 194 7 study period ( again, one that 
ends before ground water development on the ESRP really began) and assumed full 
operation of the planned North Side Pumping Division and the Michaud Unit. This 
updated operations study found that American Falls Reservoir would not have filled in 
any year of the 1932-1935 period, and that the Pumping Division (A&B Irrigation 
Dislrict) would have suffered shortages or25% in 1935. 

In 1969, the USBR carried oul new operations studies of the reservoir system in 
connection wiU1 the American Falls Dam Replacement project (USBR, 1969). In these 
studies, the existing reservoir system (i.e., Jackson Lake, Palisades and American Falls) 
was projected to be emply at lhe end of the irrigation season in both I 934 and 1935. 

These historical studies make it clear that the present system or reservoirs relied 
upon by the SWC entities 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 entities 
regardless of the potential impact or future ground water development. 

Storage Rights 

The SWC entities obtain access to the water stored in Jackson Lake, American 
Falls and Palisades via spaceholder contracts with the USER, which holds title to the 
water storage rights in the reservoirs. These contracts are for the yield of a defined 
amount or 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 
example, lhe spaceholder contracts in Jackson Lake fall into Lhree different priorities. 
The priority preference enjoyed by Winter Water Savings Program participants causes 
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 lhe 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 fust spaccholdcr allotment fills. Subsequent fill is proportioned among 
remaining spaccholdcr allotments until all arc full or all storage inflow has been 
allocated. 

The storage rights and ic,ecounting procedures permit storage exchanges "on paper'' 
between reservoirs. This al lows the system of reservoir.:; to be operated in an integrated 
way, balancing the advantages of storing water high in Lhe basin and drafting 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, Palisades and American Falls) would have 
been~ at the end of 1934. The system would have failed to fill in any of the four 
years 1932-1935. In contrast, at the end of 2004, the combined active storage in U1e Urree 
reservoirs was 476,600 af, and the combined carryover storage of the SWC entities was 
288,300 af. 

Historical Yields of Spaceholder Contracts 

The accounting procedures for Water District 0 1 track the fill of all spaceholdcr 
contracts. In each annual accounting cycle U1ere comes a date when storage accmals 
stop, either because all accounts are full or because mnoff 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 detennined for each spaceholderby 
subtracting anticipated seasonal evaporation from the accrued contents of each 
spaceholder account. Typically this evaporation deduction reduces lhe total amount or 
water allocated by a few percent. 

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

The yield of Jackson Lake and Palisades storage rights cannot be directly 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 American Falls arc potentially affected by ground water 
development. 

Because tlie system of storage reservoirs did not reach its current capacity until 
after ground water development began, it is difficult to directly assess how such 
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development has affected the yield of storage righlS held by the SWC. Some ground 
water development was in place on the ESRP by 1960, though lhe majority of ground 
water development was yel lo occur. 

The initial slorage allocations of the SWC entities were extracled from hislorical 
accounting records. The initial allocations for t.he period since 1960, when the Palisades 
Winter Water Savings Program became fully operational, are shown in Figure 3-5. ll can 
be seen from Figure 3-5 that the in ilia! storage allocalions of the SWC entities have been 
relatively steady since 1960. There is some variation from year to year reflecling the 
occurrence of dry years (reduced allocations between 1973 and 1977 were the result of 
construction work on American Falls Dam). Entilies that are more heavily dependent on 
junior space in lhe reservoir system (e.g., A&B Irrigation District) have a somewhat more 
variable history of storage allocation than those entities relying more on senior space (e.g, 
American Falls Reservoir Districl #2). 

The data presented in Figure 3-5 show lhat lhe storage supplies of the SWC 
entities are quite reliable, lhough not firm through the entire 1960-2004 period. Th.is is 
precisely what was anticipated in the 1946 Planning Report for lhe 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 subslanlially 
reduced. However, the 1961 allocations were similar to those of subsequent dry periods 
occurring after most ground water development was in place. 

There are no significant declining lrcnds 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 lhe result of lheir 
being regularly allocated an amounl greater lhan their spaceholder contract until the mid
l 970s; this is clearly evident in Table 3-4, which shows lhe historical allocations as a 
percent of contract amount. Table 3-4 also shows that since 1960, the initial storage 
allocalions of the SWC entities have averaged 89% of lheir conlracled space, and lhat the 
contracted space has filled in most years. 

The lack of declining ucnds in storage allocations is consislent with Lhe lack of 
statistical evideoce of ground water impact on observed reach gains in the near Blackfoot 
to Neeley reach Uml encompasses American Falls Reservoir. 

Historical Water Bank Activity 

Table 3-5 summarizes historical water bank activities of the SWC entities since 
1960. While U1e District O I Wa tcr 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 data concerning achml 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 lheir storage supplies to be 
more or less than adeC')uate in any given year. 
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The table shows that since the fonnal adoption of the water bank in 1979, many of 
the members of the Surface Water Coalition have been regular contributors to U1e bank, a 
behavior which suggests they believed they had excess supplies in most of those years. 

Ground Water Supplies 

In addition to natural tlow and storage water supplies, ground water supplies 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 detennining 
whether those users arc sustaining material injury. F igurcs 3-6 Urrough 3-12 show Um t 
nearly 75,000 acres claimed by the SWC entities in the SRBA have at least supplemental 
ground water supplies. The Director's Order of May 2 does not explicitly consider these 
supplies. 

Historical Head-gate Deliveries 

H~torical head-gate deliveries to canal company shareholders were considered by 
the Director in determining U1e injury criteria articulated in the May 2 Order. The 
discussion below briefly describes historical deliveries and delivery policies of the SWC 
entities. 

The tenn "head-gate delivery" refers generally to the amount of water made 
available by a canal company or irrigation district at the turnouts of ils shareholders. In 
response to an information request from the Director, several of the SWC entities 
provided data on their head-gate deliveries since 1990. These are summarized in Table 
3-6. Some of the SWC entities provided head-gate deliveries in tem1s of volumes of 
water delivered while others provided head-gate deliveries in tenns of the tlow rate made 
c1vailable. The latter was expressed as miners inches, where one miners inch is equivalent 
to 0.02 cfs. Neither Minidoka Irrigation District nor Burley Irrigation District provided 
head-gate delivery data in their response to the Direclor. 

An effort was made, through research and discovery, to ascertain the fonnal water 
delivery policies of the SWC entities. While all of the entities had formal policies 
regarding the ordering and shuloff of water deliveries, not 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 ilow and storage water 
from the Snake River via a pumping plant. The District normally allots 3 acre-feet per 
acre to each of its A-Unit user accounts (A&B, 2002). Deliveries beyond this 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 th~ latter quanlily to U1e 12,830 acres planned in the 1955 report 
gives a tota 1 head-gate deli very req uiremem of 41,700 acre- feet. 

Milner Iniga lion District operating policy limits deliveries to 4 acre-feet per acre 
(Milner ID, 1998) and assesses a surcharge on uses exceeding this amount. 

American Falls Reservoir District #2 states in its Water Management Plan (2002) 
that water is allotted to the Magic Reservoir portion of the project area on the basis of 5/8 
of a miners inch per acre, and Umt a similar rate is allotted to the American Falls 
Reservoir delivery portion of ilie project "on a continuous basis when the storage of 
American Falls Resef\oir is full." 

The North Side Canal Company delivers water to three "segregations" t.hat were 
defined as the project was developed. The first segregation comprises approximately 
28,000 acres and enjoys water delivery priority over the second and third segregations, 
which together comprise approximately 113,000 acres (Non.h Side, 2003). Payment of 
O&M assessments entitles water users to 5/8 of a miners inch per acre, regardless of 
segregation. However, in times of shortage, deliveries are cm from the sccotxl and third 
segregations before t.hey are cut from the first segregation. 

The Twin Falls Canal Company Operation Policy (1998) states that U1e TFCC 
water right is 5/8 of a miner's inch per share. In their 1999 Water Management Plan, U1e 
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 of Canal Company officials (deposition of Jay Ba rlogi, p. 20) is that cana I 
breaks and other operational problems are more difficult lo control at a delivery rate of¾ 
inch. Nevertheless, Twin Falls has asserted in this Delivery Call proceeding thal a full 
head-gate deli very in their system is ¾ of a miners inch. 

Comparison of these delivery criteria with the historical head-gate deliveries 
shown in Table 3-6 suggests that the SWC entities 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 associated with the significant droughts commencing in the lale 1980s and 
in 2000. 
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This Section briefly describes the ESPA Ground Water Model and certain findings 
generated by the development and use of lhat model. 

General Description of ESPA Model 

The ID\VR lrns developed severnl ground water models of the ESPA over the Inst 
30 years, each one representing an improvement over its predecessor. The model 
described herein is lhe mosl recent one. ll 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 .if. uidaho. ed u/% 7 ej ohnson/F inalReport. pdf). In lhis 
documentation the model is referred to as the Eastern Snake Plain Aquifer Model 
(ESPAM). The discussion below is a synopsis of key features of and findings from the 
mode~ it presumes some familiarity with ground water modeling practice and 
terminology. The reader is referred lo the model documenlation and any of several 
comprehensive texts on the subject of ground water modeling (e.g., Charbcncau, 2000; 
Anderson and Woessner, 2002) for more detailed infonnation 

Model SLructure 

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 generally the Eastern Snake River Plain from King Hill on the west to Ashton 
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 noith. 

The model grid contains 21,736 cells, each l mile square. Of these, 11,451 arc 
active cells. Connections Lo tributary basins and to the Snake River are represented by 
constant Ilux 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 hydraulic boundaries and connections to the Snake River. 

Development Process 

The ESPAM was developed primarily by researchers at IWRRI and by IDWR 
staff. An oversight committee, the Eastern Snake Hydrologic Modeling Committee 
C'Committee"), met periodically throughout the development period to review 
intermediate work results and to discuss the direction of future efforts. The Committee 
included consultants serving as technical representatives of the SWC, ground water users 
and spring water users. The development process was open and transparent, and input 
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from and consensus among Committee members concerning modeling assump lions and 
direclion was aclively sought and considered by the model developers. 

The model was calibrated to observed ground waler levels and river reach 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 paramelers (mainly the lransmissivity and storage coefficient 
in each 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 irrigation and 
non-irrigation seasorn. The model time step used in calibralion and in most simulations 
was one- ten th of a stress period, or I 8 .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, 
precipitation, water right priority) and generates stress files for input to the ESPAM. 

The completion of the cal i bra ti on 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 
ESP AM, v 1.1, was released. 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 vl.1 of the ESPAM. 

The ESP AM was developed using an approach that is generally consistent with 
commonly accepted modeling practice (e.g., Anderson and Woessner, 2002; ASTM, 
2004). lt is a reasonable representation of the aquifer system an:l is suitable for regional
scale analyses. There are certainly areas where further refinement is possible (see, e.g., 
lWRRI, 2005a, pp. 105-106), but at the present time the ESPAM represents lhe best 
available tool for quantifying the hydrological effects of wat~r management activities in 
the ESPA. 

Model Water Budget 

An aquifer water budget consists of recharge and discharge tem1s. 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 ESP A are prccipita tion; tributary under flow 
(subsurface water 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 from U1e ESPA arc 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 to be 1. 1 MA F and natural recharge ( preci pi tat ion, tributary 
underflow, river and stream losses) was estimated to be approximately 3 MAF. 

The ESP AM d evclopment effort included mass measurement of water levels 
across the ES RP in the spring and fa 11 of 200 1 and spring of 2002. It also included a 
comprehensive inventory of water uses on the ESRP over the model calibration period. 
This data was used to develop water budgets for each model cell and stress period. A 
summary presentation of the aquifer water budget is included in the draft model 
documentation. In this summary it is estimated Umt, over the 22-year calibration period, 
average annual aquifer discharge from ground water pumping was approximately 2.1 
MAF and average annual aquifer recharge from natural sources was approximately 2.5 
MAF (IWWRI, 2005a). 

The importance of climatic ,-ariability to net aquifer recharge is illustrated in 
Figure 4-3 which is excerpted from the documentation of the revised Base Case Scenaro 
(IWRRI, 200 5 b ). The figure shows the net aquifer recharge for each year of the model 
calibration period and the annual precipitation at Aberdeen for the same period. While 
direct precipitation on the plain is not the only source of aquifer recharge, wet and dry 
climate cycles arc strongly related lo changes in the aquifer water budget. 

This point is similarly made by Figure 4-4, which shO\½> 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 year 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 Committee as being 
important to evaluating ESPA water management nctivitics and clmngcs. Among these 
were the following: 

• Baseline Sccnnrio - simulated the repetition of current 
climatic and water use conditions perpetually into the future 

• Curtailment Scenarios - simulated the hypothetical 
curtailment of ground water pumping junior to selected 
priority dates 

• Managed Recharge Sce1mrios - simulated reclmrge of the 
ESP A using existing canal systems 

• No Changes in Surface Water Practices Scenario - simulated 
effects of increased conservation in surface water uses 



_I 

) 

Expert Report of Charles M. Brendecke, Ph.D., P.E. December 30, 2005 
Page 21 

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 
appended end- to-end to simulate the repetition of calibration-period climatic and water 
use conditions out into the future. The principal aim of the scenario was to evaluate the 
degree to which the aquifer was in or near equilibrium. 

This scenario has recently been re-nm using v 1.1 of the ESP AM. Results of this 
scenari> for U1c near Blackfoot to Neeley reach are depicted in Figure 4-5. This figure 
shows that, under the climatic and water use 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 I51 of the following years: 1870, 1949, 1961, 1973, and 
198 5. The 18 70 curtailment date eff cctively represents complete curtailment of a 11 
ground water irrigation except that occurring under tribal rights and agreements (and thus 
considered exempt 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 stem from curtailment of ground water pumping. 

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

The reach gain effects of curtailment would be distributed both spatially and 
temporally. Scenario results indicate 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 increase slowly over time, approaching steady state condilions only 
after decades of curtailment. 

Table 4-1 summarizes curtailment results for an 1870 curtailment using Version 
1.1 of the ESPAM. It can be determined from this table lhat at steady-state, after decades 
of curtailment of all ground water pumping on the ESRP, only 38% of the increased 
reach gain from this cmtailmem would appear in the near Blackfoot to Neeley reach. 
More than half of this steady-state reach gain would accrue above Blackfoot or below 
Milner Dam. In tile first irrigation season, only 5% of the foregone ground water 
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consumption would accrue Lo the near Blackfoot to Neeley reach. ln the first year of 
curtailment, only I I% 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 generated by curtailment will not 
accrue in a place or at a time where they can be used by lhe SWC entities. For example, 
reach gains accruing to the river below Neeley during the winter months would simply 
pass Milner Dam and leave th:: 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 issue of usability of reach gains using the ES PAM in 
conjunction with the Department's Planning Model. The Planning Model 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 th: ESPAM and these results were used as input to the Planning Model. 
Two runs of the Planning Model were made, one with and one without the additional 
reach gain. 

The reach gains used in this analysis were the steady state gains accruing between 
She! ley a rrl Milner from curtailment of ground water irrigation rights junior to January 1, 
1961, calculated using vl.O of the ESP AM. The steady state value of this reach gain was 
888 cfs. Curtailment to Utis 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 lines corresponding to Study l06 
reflect current conditions witlnut the additional reach gain. The lines corresponding to 
Study I 08 reflect current conditions with lhe additional reach gain. The two horizontal 
lines on the figure show the long-tenn average nows passing Milner Dam over the entire 
study period. The variable lines show flows passing Milner Dam in each year of lhe 
study period. 

The difference between the two horizontal lines is the long-term average increase 
in Ilow passing Milner Dam from the additional reach gain. Tltis 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, because 
under the latter operation the water would ;,in nearly all years be wasted." 
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This analysis demonstrates that most of lhe 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 not be accessible and because a substantial portion of those 
that would arise between Blackfoot and Milner would do so when there was no demand 
and no place to store them. The IOWR analysis found that the average amount ofreach 
gain not spilled past Milner would be 42 cfs, or approximately 33,600 af per year. At a 
typical diversion rate of 6 af per acre, this is sufficient to provide a surface water supply 
to about 5600 acres, or less than 1 % of the area dried up by the curtailment. Therefore it 
would make far more sens c, in terms of efficiency of water use, to mitigate any material 
injury caused by ground water pumping by making targeted deliveries of storage water to 
the SWC entities in the occasional dry year. 
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This Sec Lion discusses key aspecLs of lhe Di rector'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 
findings of the April 19 Order. The Director issued th:se 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 Lhe May 2 Order are appropriale. 
For example, the Rules provide that in determining the quantity of water a senior water 
right is entitled to call for, t.he Dircclor is to consider the "average annual rale of fill of 
storage reservoirs and the average annual carry-over for prior comparable waler 
condiLions and Lhe projected water supply for the system." (IDA PA 37 .03 .11.42.0 l .g). 
The Rules also provide that in determining the quantity of water tmt must be provided Lo 
mitigale malerial 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 Lhese questions in the context of the above 
criteria. 

Injury Thresholds and Findings 

In the May 2 Order the Director established l"wo threshold criteria for determining 
the degree Lo which pumping by junior ground water rights caused material injury to 
senior surface water rights of the SWC entities. The first criterion was an in-season 
diversion requirement determined as the " ... 111i11i11111111 supply ... recently diverted .. .forji1ff 
head-gate deliveries ... ". The second criterion was a '·reasonable carryover'" requiremenl 
delennined from analysis of storage carryover in previous drought years. Material injury 
was defined as Lhe projected 2005 shorLfall from these thresholds for each of the SWC 
entities. Table 5-1 lists these injury thresholds and the 2005 material injury projecLions 
for the SWC entities from the May 2 Order. 

In developing these injury Lhresholds the Director relied on historical Water 
District O 1 records of diversions and storage by the SWC entities going back only Lo 1990 
and on information submitted by the SWC entities themselves. With respect to lhe latler, 
the Director relied heavily on representations by three of the SWC entities as to what they 
asserted constituted "full head-gate deliveries." Full headgate deliveries were defined by 
the J\.mcrican Falls Reservoir District #2 and the North Side Canal Company as the 
ability to deliver 5/8 of a miners inch per acre at tleir fann turnouts. The Twin Falls 



) 

Expert Report of Charles M. Brendecke, Ph.D., P.E. December 30, 2005 
Page 25 

Canal Company asserted lhat a full headgatc delivery in their system was ¾ of a miners 
inch per acre. 

Review of Melhodology 

While the Director's approach lo determining material injury appears to have been 
done within lhe framework of the Conjunctive Mamgemenl 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 irrigation water 
needs, i.e., do they bear a relationship to actual beneficial use requirements. The 
discussion below addresses each of these questions. 

Were tl,e thresl,ofds properly determined? 

The injury thresholds were based on a standard, developed by the IDWR, of 
"minimum amount recently diverted for full head-gate deliveries" and on representations 
made by three of the seven SWC entities (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 users. 

North Side and AFRD#2 represented that full head-gate deliveries were 5/8 of a 
miners inch. Twin Falls represented that a full head- gate delivery was ¾ 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 full head-gate delivery there 
is 5/8 inch and not ¾ inch. 

A review of the 1990-2004 delivery information submiued 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 
com pares to the threshold of 1,075,900 nf contained in the Order. Thus, if the "minimum 
amount recently diverted for full head-gate delivery" is the appropriate standard and had 
been consistently npplied to the 1990-2004 data provided by Twin Falls, the seasonal 
injury threshold would have been 66,800 af 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 even smaller lmd a longer historical period than 1990-2004 been considered. 

Nolably, adopting the 2002 diversion as the injury threshold for Twin Falls would 
put it in a similar frequency class as lhe other SWC entities. The seasonal injury 
Uiresholds 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. In contrast, the seasonal injury threshold for Twin Falls in 
the May 2 Order is the 50 th percentile of their historical diversions; that is, the thresho Id 
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would essentially eliminate all below-average years for Twin Falls. Using the 2002 
diversion to define the thresho Id would protect Twin Falls in U1e lowest 18% or years, an 
outcome more consistent with the protections provided the other entities in the May 2 
Order and more representative of Twin Falls' historical experience in drought periods 
before substantial ground water development. 

Although the Conjunctive Management Rules provide that the availability of wells 
is a relevant factor in analyzing material injury (IDAPA 37.03.11.41.01.h) and the May 2 
Order states Uiat analysis of "total water supply" is relevant, the availability of alternative 
ground water supplies 8pparently was not considered in the Order. For example, as 
discussed in Section 3, nearly 75,000 E1cres ofland claimed by the SWC entities in the 
SRBA have ground water irrigation rights associated with them. Even in the unlikely 
event ti tat a 11 of these rights arc su pplcmcnrnl rather Umn primary, they would sti 11 
represent a substantial alternative water supply that was not considered in Uie May 2 
Order. 

Assuming that the standard of "mininmm amount recently diverted for full head
gate delivery" adopted in U1e May 2 Order is appropriate one for determining a threshold 
injury value, U1e thresholds adopted in the May 2 Order do not appear to have been 
properly determined. 

Do the thresholds represent m, improved water supply? 

The issue here is whether the approach and findings of the May 2 Order provide 
the SWC entities with a greater water supply than that which was available at the lime of 
their original appropriations and that which was anticipated in tre planning of their 
storage facilities (i.e., that they could have expected under similar climatic conditions 
before ground water development). The analyses of historical natural flow availability in 
Section 3 of this report reveal that the SWC entities lnve been at risk of natural flow 
shrntagcs in dry years since U1e time U1eir natural now rights were appropriated. The 
review of historical project planning documents shows that the SWC entities also 
anticipated dry-year shortages in their storage water supplies even with the system of 
reservoirs they have today. These shortages to natural now and storage supplies were 
anticipated well before any significant ground water development on the ESRP. 

The 1946 operations study for the Pafo;ades Project prujec led a 1934 water 
shortage of 803,000 af to diversion requirements below Neeley (which included the not
yet-constructed North Side Pumping Division). The report stated that this represented 
22% of their demand (Uiough il would not have adversely affected crop production). 
Thus t.he projected 1934 seasonal water delivery to these diversions, with the Palisades 
Project in place and operating, was 2,847,000 af This compares to Uie combined 
minimum diversion requirement of 3, I 05,000 af from the May 2 Order. In other words, 
the minimum requirement from the May 2 Order is 258,000 af greater than the 1934 
supply anticipated 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 lhe Second Supplemental Order Amending Replacemenl 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 
irrigalion season. This is essentially the same as the drought-year sef!sonal diversion of 
2,847,000 af anticipated 60 years ago in the operations study for the Palisades Project. 

The 1946 operations analyses of the Palisades Project predicted also that there 
would be no carryover storage al the end of 1934 in the four system reservoirs relied 
upon by the SWC enlities (Jackson Lake, Palisades, American Falls and Lake Walcott). 
In contrast, the combined "reasonable carryover" threshold for the SWC entities 
established 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 entities are as good or better now t.han they were 
before ground water pumping began. Yel the SWC entities 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 documents, 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 lhem under similar 
climatic conditions. 

Do the thresholds properly reflect actual irrigalio11 requirements? 

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

The 2005 irrigation season illustrales the degree to which the thresholds May 2 
Order diverge from actual water needs. The cool, wet spring reduced irrigation demands 
substantially allowing all bul lhe most junior storage priorities lo fill. Neither the May 2 
Order nor the Second Supplemental Order contain an analysis of such factors. Nor do 
lhey consider whether there are significalll 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 tl--e foregoing, it is evident that the May 2 Order did not consider the 
actual beneficial use irrigation needs of the SWC entities in 2005. 

Moreover, the availability and review of informalion regarding historical and 
projected water supplies from time periods preceding ground water development calls 
into queslion lhe use of the "minimum amount recently diverted for full head-gate 
deliveries" standard used in lhe May 2 Order. The Conjunctive Management Rules 
provide for consideration of "prior comparable water conditions" and whelher the calling 
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surface water right "historically has not received a full supply, such as during annual low
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 iL seems they do, iL is reasonable Lo conclude that no mitigation 
should be required now from ground water users. 

Mitigation 

Requirements 

In the May 2 Order, the Director used the ES PAM lo detennine that cmtailment of 
all ground water irrigation rights in the ESP A junior to F cbruary 27, 1979, would, over 
time, generate 133,900 af of increased reach gain in the near 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 lhis 
increased reach gain. 

He ordered holders of all ground water rights affected by the Order to provide 
mitigation in the form of replacement waler to Lhe SWC entities or face curtailment of 
their pumping for the remainder of 2005. Any replacement water plan would be required 
to deliver a minimum of 27,700 a f within Lhe 2005 irrigation season ... an a mount equa I to 
the predicted irrigation season shortfall of the S WC 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, in response to the original April I 9th Order, the Idaho Ground 
Water Appropriators, Inc. (IGWA) submitted a Replacement Water Plan addressing the 
mitigation requirements detcm1incd by the Director. Additional information submittals 
were made on May 23rd and June 3rd

. On June 24, 2005, the Director issued an Order 
Approving IGW A's Replacement Water Plan. 

The IGWA Replacement Waler Plan identified a Lola! of 87,145 af of water that 
was available to IGWA to meet its 2005 mitigation requirements. The bulk of th.is water 
was to be derived from an exchange of natural flow rights diverting from the Snake River 
below Milner. Other supplies were to be generated from leases and agrcemenls with 
users above Milner, and from past and ongoing mitigation activities in Waler District 130 
(primarily voluntary curlailmenls). Table 5-2 lists the specific activities and amounts of 
replacement water offered in the IGWA Replacement Water Plan. 

The Director's June 24 Order approving the Replacement Water Plan credited 
IGWA with a somewhat lesser amount of water than was offered, though substantially 
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more than was necessary to meet 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 curtailments by ground water users, even though 
ground water use in Water District 130 was held in the May 2 Order to have materially 
injured Lhe SWC entities. 
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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. 
Stalislics: 

Sludenl t-tcst. 

pvalue 
0. 1063985 

Intercept 
0.3055500078 

(b) 1950-2004 

tvalue 
1.630755 

Slope 
0.0008232701 

tcriLical 
1.986377 

Test: Linear regression lesl for slope=0. 
Statistics: 

Student t-test. 

pvalue 
0.04159134 

tvalue 
2.088298 

tcrilical 
2.005746 

Intercept 
6.813946255 

(c) 1950-1999 

Slope 
-0.002465014 

Test: Linear regression test for slope=0. 
Statistics: 

Student t-lesl. 

pvalue 
0.6148128 

Intercept 
3.1914121537 

tvalue 
0.5065167 

Slope 
-0. 0006 23 7023 

lcriLical 
2.010635 

(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 estimates: 

A-1 



tau 
0.09684212 

Pearson's product-moment correlation 

l = 1.4775, df = 91, p-value = 0.0715 
alternative hypothesis: true correlation is greater tlmn 0 
95 percent confidence interval: 
-0. 0 I 910664 1. 00000000 
sample estimates: 

car 
0.1530614 

(b) 1928-2004 

Kendall's rnnk correlation tau 

z = 2.6874, p-value = 0.0036 
alternative hypothesis: true tau is greater than 0 
sample estimates: 

tau 
0.2089246 

Pearson's product-moment correlation 

t = 2.2602, df= 75, p-value = 0.01336 
alternative hypOLhesis: Lme correlation is grealer lhan 0 
95 percent confidence interval: 
0.066801 1.000000 

sample eslimales: 
car 

0.2525278 

A-2 



) 

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

Test: Mann-Kendall 
Statistics: 

SWC Entity Kendall tau pvaluc 

Minidoka ID 0.3320 0.0014539 
Burley ID 0.4400 2.4199e-05 
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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Minidoka Irrigation District Claimed Irrigated Lands Within Permitted Groundwater Places of Use 
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December, 2005 
North Side Canal Company Claimed Irrigated Lands Within Permitted Groundwater Places of Use 
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Twin Falls Canal Company Claimed Irrigated Lands Within Permitted Groundwater Places of Use 
Decem~P.r, 2005 -----------------



D Active Model Cells 

- Drain Cells 

- River Cells 

- Constant Flux Cells 

.. HYDROSPHERE 
W,- Hcslltucc Consulrants 

December, 2005 

N w+ 
s 

0 215 .---- -MILES 

B 

'-·---
\..,.__ .... ,/ 

ISO 

Source: I WWR I, 2005 a, hf1p://www.i f.u idaho.cdu/-johnson/ifi wrri/projccts.html 

Figure 4-1 

ESPA Model Grid and Hydraulic Boundary Conditions 
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Simulation Results for the Near Blackfoot to Neeley Reach (ESPAM v1.1) 
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Figure 4-5 

Simulation Results for the Near Blackfoot to Neeley Reach (ESPAM v1.1) 
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Principal Irrigation Water Storage Reservoirs Above Milner 

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

Jackson Lake* Minidoka Snake River 1906 847 

Minidoka* Minidoka Snake River 1906 95 

Maaic orivate Bia Wood River 1909 191 

Blackfoot Blackfoot Blackfoot River 1910 313 

Henrv's Lake orivate Henrv's Fork 1922 90 

American Falls* Minidoka Snake River 1926 1673 

__ ) Island Park Minidoka Henrv's Fork 1938 135 

Grassv Lake Minidoka Grassy Creek 1939 15 

Palisades* Palisades Snake River 1956 1200 

Ririe Ririe Willow Creek 1975 91 

* denotes supply reservoir accessibf e to SWC entities 

_ ,a HYDROSPHERE 
,.,. Resource Consul111nts 

December, 2005 

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

Table 2.1 
Principal Irrigation Water Storage Reservoirs Above Milner 



Monthly Flows at Montgomery Ferry, 1896 - 1910 (CFS) 

Annua1 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average 

1896 4 619 4 806 4 781 4 798 5 336 S 578 5 882 12,132 53 777 17 076 5 708 4 974 10 789 

1897 4 960 4 823 4 798 4407 4 355 4407 6 571 33,014 30 250 10 717 5 220 4 974 9 875 

1898 4 993 5 193 4 798 4196 4 961 5 546 8 638 17,727 21 007 8 912 3 318 3 647 7 745 

1899 5 074 5 378 4 700 4 798 4 872 5 416 6 201 13.710 29 073 26 184 8 766 6016 10 016 

1900 6,001 6,504 6.001 5,806 5,961 6,196 7,999 17,239 16,503 4,619 2,797 3,496 7,427 

1901 4,700 4,907 4,798 4,505 4,551 4,993 5,999 20.980 14,116 4,651 2.114 2,840 6,596 

1902 4,131 4,739 4,700 4,424 4,426 4,440 5,109 11,791 17,982 6,896 2.423 2,622 6,140 

1903 4,017 5,092 5,042 4,798 4,765 5,302 7,025 10,165 19,830 9,677 3,220 3,899 6,902 

1904 5 546 5 915 5 725 5 204 5497 6 538 7 798 24 557 28 233 12 978 4 879 5 579 9 871 

1905 5 773 6 084 5 838 5 806 5497 5 643 5 781 8 928 10 907 4 554 1 984 1 949 5 729 

1906 3 415 4 487 4 554 4 098 4 390 5 139 7 159 14 507 21 007 8 880 2 895 3 781 7 026 

1907 5 155 4 605 4 798 4 798 3 998 6 180 12 100 21 793 29 073 22 118 7 497 6 201 10 693 

1908 7 091 7 378 7 335 6 196 6228 7 839 8 100 11 303 21 343 10 099 4 554 5 512 8 581 

1909 6 896 6 907 5 985 7 205 6675 6 375 7 176 15 694 32 770 19 516 7741 9 277 11 018 

1910 7,221 8,134 7,302 5,806 5,515 10,994 16,099 20,980 10,402 4,538 2,291 3,110 8,533 

Averaqe 5,306 5,663 5.410 5,123 5,135 6,039 7,842 16,968 23,752 11,428 4,361 4,525 8,463 

Minimum 3,415 4,487 4,554 4,098 3,998 4,407 5,109 8,928 10,402 4,538 1,984 1,949 5,729 

Maximum 7,221 8,134 7,335 7,205 6,675 10 994 16,099 33,014 53,777 26.184 8,766 9,277 11,018 

Source: USGS. 1950 

.. HYDROSPHERE 
W, Resource Consul11111h 

Table 3-1 

Oecembe~._ 2005 
Monthly Flows at Montgomery Ferry, 1896 -1910 
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Surface Water Coalition Natural Flow Water Rights (1,2) 
Sorted by Priority Date 

Cumulative 
Canal/District Amount(cfs) Priority Date Amount (cfs) 

North Side Canal Company 400 10 11 1900 400 
i~ r-;~~2;:---~·~-, ~'7~~~::_t~-;:~r~;;:""",••;-_-:-:-•-.---;-..~"';"":'""~·~, ~H--;,g·~--;-,i~,~7·~7~~ -,-;-~~ - ;-:~~:~·--;-:-::--.: T~-...,~~7·,-.~~···] 

Twin Falls Canal Company 3000 IO 11 1900 3400 
_.--r-: • ~~ •• •, ,~ - :• I'~·~-·~ ~ "

0

"r•~~ .... " ",~ _, ______ ,_, __ ,' •-] ,: '~,~··.? ":,. ,'1.''¼.-1-.--,....1.~,''l -•••' • r-"" _-·• .......,- ~-~ r.T, -'·~--·· .. ,-' ~ ~.- H•--r·,_ j 

Minidoka Irrigation District(3) 1726 3 26 1903 5126 
·-~.__,.__.:::,'•~;•,l,n ~------~'~,- -~~,.._.k,..•':..:..'~_. ',--'L'-..~~-~·

1
,,:;·~~,",.--..-r•·/'__:_.:~•-i:--:--- • ___ ,',

1
· ~. ,r,'_

1
_-· ___ ,_,"~,l___•-•~-· .. ~~•••'~ ~- ' •• ·• "~L-~ ·1 

North Side Canal Company 2250 l0 7 1905 7376 
:.. .. .......:.~---=.·,_ :..~.:.::,~; :: __ .~ . .::.:~..:1.:.:...:.___;_•·'' ' -:-~- • .J ." ':_,_:!1 -~ ·~---• ...}. -••• - : ~,~r ~---~.~ ·.:.-:..:~~~~- •••• /]•re•_-___: ___ ,~~-• ' __ ': .J.i...1, ~- _,,_:: _ ,, '' ., ." ~:.... • ~ • •• : • .:.....: ,_ , J 

Minidoka Irrigation District(3) 1000 8 6 1908 8726 
: -~,"1.,_:•~ :r:,::..!:.._!:J:~j_•.,_~..:.: S__,_...::;J.._.~_:~•,:_;_:L. . .'~ :.iO •- :....1~ ••~· ~~-~-~. ~r • .: •.. /,-j :.:r:,....L.!: :; ~~...,. -- ~- - __ ::_ •. ,._.'-L .·...--. : •. ~:...- • •• -• .'. '.._1~, r •• ,. - _'.,. ·••-~ ·~- _J 

Twin Falls Canal Company 600 12 22 1915 9326 
:~ •. ',;;',~,~/· .:~;.:\i_.!...,\::...__::,.~~1~cl' •.: i..:,,.,:.:.::/:r • I. •.1i' . .-~. ~I'."_' ~-L'. r::-.~:i,._:_, :•.• '._.,:.r ;,• 'u~ ~/:-r~ 1 '• ~•-• ' ' . .",_.!' •·-~' _;,_: ·,r-:: __ J 

North Side Canal Company 300 12 23 1915 9626 
·.,,.:\'·.•,~ r ....01:Li.l,,'_l~~•:...;;~:.~•..:.:,,.:..., '; • ,

1
r- ,,,..__.~,·· • • ' •. · •-.L•1~ ;..;:. .-:-- --~·_._,,1..,,:: .. ~-r•:",.' ~ •: • •.,'' '' ;~: -·-·&-~•' '·---· .'. • v~' ~ I ~l 

Milner Irrigation District 135 11 14 1916 9761 
,.7~·,.L ·.~; (:...'.:._j=~·' ···~·I-., . ."~~·'~·.·.~.:·.~··-··-···-~. 7"""',11.....,_' :._~, ·~j":Ti,'·,....i •:.,.' •. • .. ·: .,~:--~ • .'.•'_.~ .·~---T.~ .'. :.·.·', r •--·',.:_- -·•-•r•~· .:J 
North Side Canal Company 1260 8 6 1920 11021 

1 !,,:·~ ·~ r._.~··-~-·-··" • ~ ·-~~ r----~~··--''~---·i_,,, --~·~,·" ~· •.. ·. ":!~~r· ~-· __ ··~"··"-···-~-··· ..... ~~-·~ _·. __ 1,·~.'>~.·~·· '• ,: --~--.•rl--·' I 

Am. Falls Res District #2 850 3 30 1921 11871 
-··-·,--• ·~I"'-·,· r_•. '.-..,.~-·r·• .1-~;·.,~.~'i-' ·-.--~ ... ~·.,. ~--,, ... J.-r •• 'r,.rO -----v_ ,',•rTo~,·.', .. r·~~ ... '~~· .. ~-·.--~-~~ .... •. ··-~····.-., .. "j 

Am. Falls Res District #2 1700 4 I 1921 13571 
··-·-.:~ ~-:•.dn~ .~••~•~_.'. ~\-::-=~,1-.:-.:-.' ___ ,:_._j_r', !- ,,, -r,-•'., .. ,_.::....--. ·•·r• -- --·-·--:. --··,~~, .. ~· ..• :.,· ..•. .,.: : .. . :~·i,, •···~T~ 
Minidoka Irrigation District(3) 430 4 I 1939 1400 I 
- ·--~-·-- ····-·~--····.!·-·· -~~.:..:' .. :2:::_~.:..~.~ .. :._t_ ., .. -··-········' ,, ····---······~ ,·-~ ... ·-'. -·~·._,_ --···-··: ·- ,~ ~-,: - -··~'·,,: ··~··, .. J 

A&B Irrigation District 267 4 I 1939 14268 
·----·~a",.' 00 a• -H~-.; ~~.•i;:~ : •• _. ,,..- - ... _, -··· 0 

Milner Irrigation District 121 4 I 1939 14389 
~ L~I!_:..:_ ,;. _ _.-.J'·.~~..::..:~~--l--l: ... ~~--'!:.:_._,J~-•L:~: •~ •·•'~•-·, • r~ ·'••·• •-~....:.....:_ • :.. ___ :,'._:. _ _ '-_ •• ' , • ·~.~,• :'. -,:.-.1~·: .. ·~· I~.::::.-::·-: . .-:~-~ --=-:.~~7 
Twin Falls Canal Company 180 4 1 1939 14569 
'.~~.··=-,•-n-•~ ~ . ..,_.i;,......... ,~• .~- ..... l -L,.-,--~--.. .--r·'.• __ ..,•~· '''\ ....... •~~- r•~] •. ....:.:--· -~~·~~·,•~•·••-1.••~·' .~~. •~•=•:-•• '--·&,_.· __ l•.l 

Milner Irrigation District 37 IO 25 1939 14606 

Notes: (I) For irrigation use 
(2) From May 2 Order, District 0 1 
(3) Water rights shared with Burley Irrigation District 

, - HYDROSPHERE Table 3.2 
.,. Resource Consulta.nls 

December, 2005 
Surface Water Coalition (SWC) Natural Flow Water Rights 

Sorted by Priority Date 



Mainstem Reservoir Water Rights* and SWC Space holder Contracts 

Reservoir Priority Date Amount (acre-feet) Spaceholders Amounts (af) 

Jackson Lake 8{23/1906 298,981 ~ Minidoka ID 127,040 
8{18/1910 138,829 Minidoka ID 58,990 

North Side CC 312,007 
5/24/1913 409,190 Twin Falls CC 97,183 

847,000 Others 247,948 
Uncontracted (B.O.R.) 3,832 

847,000 

Palisades 03/29/1921** 259,600 --{ Minidoka ID 5,328 
7/28/1939 940,400 Burley ID 2,672 

1,200,000 North Side CC 116,600 
Minidoka ID 29,672 
Burley ID 36,528 
A&BID 90,800 
Milner ID 44,500 
Others 863,878 
Uncontracted (B.O.R.) 10,022 

1,200,000 

American Falls 03/29/1921 ** 156,830 - { North Side CC 9,248 
3/31/1921 1,515,760 Twin Falls CC 147,582 

1,672,590 Minidoka ID 82,216 
Burley 1D 155,395 
A&BID 46,826 
Milner ID 44,951 
AFRD#2 393,550 
North Side CC 422,043 
Twin Falls CC 1,165 
Others 360,573 
Uncontracted (B.O.R.) 9,041 

1,672,590 

Lake Walcott 12/14/1909 95,200 Minidoka ID 63,308 
Burley ID 31,892 

95,200 

* Assuming no space designated as last-to-fill. 
•• Winter Water Savings Program fill priority is ahead of main reservoir storage right. 

Source: Water Dislrict O I 

~ HYDROSPHERE 
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Surface Water Coalition (SWC) Storage Water Rights 
December, 2005 



~ Reliability of SWC Storage Supplies 

Space Minidoka ID Burlev ID A&BID Milner ID AFRD#2 North Side Twin Falls All SWC 
Owned fAFl: 366,544 226,487 137.626 90,591 393,550 859,898 245,930 Contract 
Water Year Percent of Contracted Space Used Holders 

1960 82% 84% 83% 76% 102% 93% 101% 91% 
1961 73% 74% 73% 67% 65% 62% 81% 6B% 
1962 82% 85% 94% 78% 102% 95% 101% 93% 
1963 83% 87% 101% 81% 102% 96% 101% 94% 
1964 83% 87% 101% 81% 102% 96% 101% 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 83% 87% 101% 100% 102% 96% 101% 95% 
1971 83% 87% 101% 100% 102% 96% 101% 95% 
1972 82% 85% 93% 94% 102% 103% 101% 96% 
1973 75% 62% 84% 79% 67% 79% 80% 75% 
1974 75% 63% 89% 82% 68% 80% 80% 76% 
1975 75% 63% 89% 82% 68% 80% 80% 76% 
1976 73% 58% 74% 71% 65% 77% 79% 72% 
1977 67% 63% 89% 82% 68% 67% 65% 68% 
197B 69% 86% 82% 97% 102% 90% 91% 88% 
1979 89% 89% 91% 94% 102% 89% 66% 89% 
19B0 88% 88% 99% 98% 99% 90% 89% 92% 
19B1 91% 90% 99% 97% 99% 93% 93% 94% 
1982 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% 
1985 76% 76% 99% 97% 99% 75% 73% 82% 
1986 79% 78% 99% 98% 99% 74% 75% 82% 
1987 75% 74% 98% 97% 98% 75% 73% 81% 
19B8 73% 72% 69% 97% 98% 75% 73% 79% 
1989 90% 81% 76% 96% 98% 99% 99% 94% 
1990 87% 91% 88% 93% 99% 99% 99% 95% 
1991 91% 95% 98% 91% 99% 99% 99% 97% 
1992 71% 94% 94% 90% 98% 88% 85% 88% 
1993 98% 98% 99% 98% 100% 93% 92% 96% 
1994 97% 98% 99% 97% 99% 98% 98% 98% 
1995 97% 97% 98% 99% 99% 99% 99% 99% 
1996 96% 97% 98% 98% 99% 99% 99% 98% 
1997 97% 97% 99% 99% 99% 99% 100% 99% 
199B 97% 97% 99% 99% 99% 99% 100% 99% 
1999 96% 97% 94% 95% 98% 96% 97% 97% 
2000 94% 97% 96% 96% 97% 95% 95% 95% 
2001 93% 94% 89% 98% 98% 89% 85% 92% 
2002 85% 94% 40% 78% 98% 83% 87% 84°/, 
2003 89% 96% 40% 64% 97% 91% 96% 89% 
2004 85% 90% 33% 46% 80% 75% 61% 74% 

Averai:1e 85% 85% 89% 90% 95% 90% 90% 89% 

Source: (proper citation here) 

- HYDROSPHERE Table 3-4 
Resource Consultants 

December, 2005 
Reliability of SWC Storage Supplies 



Water Bank Activity in Acre-feet 11 
Consigned to Bank(+), Leased from Bank(-) 

Irrigation Total 
Y'.aar Mioid!:!lsa IC! BudellC! A&.BJQ Miloec IC! 8EB.C! #2 ~Odil Side Twio Ealls Leased 
1960 0 0 0 -10700 0 0 1000 10700 
1961 0 0 d ..:100 ··o b ··o 100 
1962 0 0 0 -1760 "ci 0 0 1760 
·1gs3 0 0 0 -3560 0 0 -o· 3560 
1964 0 0 0 -1460 0 0 0 14,60 
1965 b 0 - 0 -1360 0 0 0 1360 
HIB6 0 0 0 -2660 -48600 0 0 51260 

·1957 b 0 0 ~1360 --·o Cl 0 1360 
-1968 0 0 0 -1i:f6b 

.. 
6 0 6 - 1860 

1969 b 0 0 
.. &.-

0 
- . 

0 0 0 0 
1·970' 0 0 d -1320 .. 0 t:i 0 1320 
19i1 0 0 0 -820 6 0 a· 820 
1~~2 0 0 0 -820 0 0 0 820 
1973 0 0 0 0 -56577 0 0 56577 
1974 0 0 0 -1450 0 0 0 1450 
Hiis 0 0 b -1450 0 0 0 1450 
1976 0 0 -1450 - (> . .. 0 - -

0 0 1450 
19i7 ci 0 -43108 0 d -8346 0 51454 
1978 0 0 0 0 0 0 0 0 
1979 0 10000 0 ()° -- ·o· ti 60000 0 
198(1 

-- 0 0 0 -1452 d 0 49581 1452 
_ r1a-:1 50000 0 50000 -1450 _, (:i" 0 -20000 i1llo ---
1982 75000 0 50000 -1500 0 0 50000 1750 
Y~fa3 150000 0 75000 3500 0 5dd"oo· 100000 - 250 
1984 3SOOb"o 0 75000 35·00 "'o 5booo 70000 0 
1985 95000 0 75000 -1500. - 0 0 27694° - 150_0 , 
1986 200000 0 0 13'500 

- -··o 60000 80000 O· 
1987 90000 0 75000 -2000 0 0 0 2000 '-. 

1988 9oo"OO 0 27000 -2300 0 -32526 0 34826 
1989 80000 100000 30000 14"6i1 -22·5 . --- b .. 

0 225 
1990. 75000 60000 0 -1359 -1743 Cl 0 3102 
1991 50000 0 0 -7980 -2583 0 0 10563 
1992 0 0 0 -494 0 0 0 494 
1993 0 0 0 62o"i -345 0 0 345 
1994 0 -4000 0 -6199 -330 0 -20000 30529 
1995 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 -sb"6 19841 :woo fo"ooo 12000 20000 -1-625 ~160 0 -400·0 5785 
2001 0 0 0 ci 0 0 0 0 
2002 -651 -1738 3000 -1131 -362 -13130 -15189 32201 
2003 23777 9136 -17 -2463 ..:345 -J4s0· -15071 21354 
2004 0 0 0 0 -1202 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 private agreements. 
2 Water Bank was not formalized until 1980, so data prior may be incomplete 

Source: Water District 36 and 01 Accounting Reports 

• HYDROSPHERE Table 3-5 -Rcsou .-cc Consultants 

December, 2005 
Historical Water Bank Activity of SWC Entities 
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A & B Irrigation Milner Irrigation Twin Falls Canal American Falls 

Year District District Company Reservoir District #2 North Side Canal Company 
Acre-Feet Acre-t-eet Per Acre Inches 1-'er Acre incnes 1-'er Acre Inches Per Acre 

1st ;::,egregat1on 2nd & 3rd Segregation 

1990 48,187.0 3.31 3/4 5/8 5/8 5/8 

1991 43,634.9 2.77 3/4 5/8 5/8 5/8 

1992 51,083.7 2,98 3/4, 5/8, 1 /2 1/2 5/8 1/2, 0.464, 7/16 

1993 42,294.0 2.64 3/4 5/8, 1/2 5/8 7116, 5/8 

1994 49,509.6 2.79 3/4, 5/8 1/2 5/8 5/8, 1/2 

1995 41,673.8 2.19 3/4 5/8 5/8 5/8 

1996 48,248.1 2.83 3/4 5/8 5/8 5/8 

1997 44,005.4 3.02 3/4 5/8 5/8 5/8 

1998 42,732.4 2.68 3/4 5/8 5/8 5/8 

1999 43,903.7 2.72 3/4 5/8 5/8 5/8 

2000 52,183.4 3.12 3/4 5/8 5/8 5/8 

2001 52,176.6 3.04 3/4, 5/8, 1/2 1/2 5/8 1/2 

2002 46,780.4 2,88 3/4, 5/8 1/2 5/8 3/8, 215, 0.54 

2003 49,355.8 3.00 5/8 1/2 5/8 1/2 

2004 41,421.8 2.17 5/8, 1/2 1/2 5/8 7/16 

* Shut Down 5/25 to 6/04 

Source: SWC Information Submiual ofJ/15/05 

• H\'DROSPHF.RE Table 3-6 
Reso>urec Consultonts 

December, 2005 
Canal Company Annual Headgate Diversions 
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Reach gains with cutoff date January 1, 1870 

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 1,538,887 

Total of all reaches 240,377 464,878 1,985,928 

~ HYDROSPHERE 
.,. Resource Consultants 

Table 4-1 

ESPAM v1 .1 Model Results for an 1870 Curtailment Run 
December, 2005 



'-.._,.-,' 

2005 Injury Thresholds and Projected Material Injury 

Minimum Reasonable Predicted 
Full Supply Carryover 2005 Material Injury 

May 2 Order May 2 Order May 2 Order 
Entity acre-feet acre-feet acre-feet 

Minidoka Irr Dist {North Side) 280,200 0 0 
Burlev Irr Dist (South Side) 254 300 0 0 
A & B Irr Dist 50 000 8 500 13 400 
American Falls Res Dist #2 405 600 51 200 68 700 
Milner Irr Dist 50 800 7,200 3 100 
North Side Canal Co 988 200 83 300 4 500 
Twin Falls Canal Co 1,075,900 38,400 43,700 

Sourc.:: Director's Order of May 2, 2005 

• H\IDROSPHERE Table 5-1 
Rcso u rec Consu ltnn1 s 

December, 2005 
Injury Thresholds and Projected Material Injury 



Summary of Historical Mitigation Activity Below Milner 

Gross Amount 
Year of Water 

Mlllgatlon Acllvlty 

Sandy Pipeline de!fverles 

Ur1der1aken Involved (AF) 

Pumping Reductlons 

Conve1slons 

Curtallment 

Ta,go!ed recharge 

~ P1ojecled values for 2005 

2003 
2004 
20os· 

2002 

2002 
2003 
2004 
2005" 

2004 
2005 .. 

2005' 

9,000 
12,814 
12,814 

30,277 

19,963 
27,000 
31,137 
31,137 

3000 acres 
10% 

1,600 

Summary of 2005 Reach G.iln B onoflts, B l.ickfoot-M llner 

Pre-2005 Sandy Pipcllne, Pumptng ReducUons, 
and Conversions ln 130 

2005 Sandy Plpellne anti Conversions 11 130 

2005 Curtailment or 10% ln 130 

1,297 

2 

65 

2005 Targeted recharge of 1000 af in 130 3 

Total 1,407 

•
HYDROSPHERE 
Rcsou rec Cons u 11 ants 

2005 Replacement Water Sources Above Milner 

FMC Lease 
New Sweden Irr. Dist. 
Peoples Cnnel Co. 
Snake River Volley Irr. Dist. 
Grin<lslone-Bullc, cl al (High-lift exchange) 
United Waler Idaho (High-lift exchange) 

Subtotal - Sur foe~ willer supplies 

\VD 120 Dry-Yenr Leasing 

Acre-Feet 

6,820 
15,000 
3,000 
2,000 

47,970• 
9,833+"' 

84,623 

87,145 

• Based on total 2005 lease of 58,500 AF al 82% exchange credit 
from USBOR. Lerter of intent has been executed between Ground 
Water Districts and Lessors. Exchange Agreement with USBOR is 
pending. 

0 Based on total 2005 lease of 11,992 AF at 82% exchange credit 
from USBOR. Execution of lease agreement with Lessor and 
exchange agreement with USBOR are pending. 

• •• Eight separate d ry-ycar lease agreements afTec1 i 11g 1,261 torn I 
acres in Bingham and Power Counties have been executed. Total 
associa1ed consumptive use foregone in 2005 is 6,828 AF. First 
year reach gain increase in Blackfoot to Mi Iner reach is 520 AF. 
Second year reach gain increase is 344 AF. 

Table 5-2 

Decembi=-r, 2005 
IGWA Replacement Water Plan Summary 


