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ABSTRACT

This report presents an appraisal of the value and possibility of
utilizing offstream reservoirs as water and related land resource developments.
It follows a Phase I effort that merely inventoried potential sites in the
Upper Snake Riber Basin of Idaho upstream from Weiser, Idaho. The study reports
on the assessment that was made of the availability of water for storage on
offstream reservoirs in the various drainages, allowing for extensive use of
interbasin transfer of water and for pumping to sites from water sources that
appear to have not been completely allocated. Likely future uses of the
storage water that could be impounded in offstream reservoirs are reported on
and estimates are made of the value of water in those uses under Idaho con-
ditions now prevailing. Over 200 offstream reservoir sites were considered
and a subjective screening has identified by basin thirteen of the most
promising sites,.

A methodology for making an assessment of the social, political, and envir-
onmental acceptability of these offstream reservoir sites was developed and
suggestions made of how to conduct the appraisal of a particular offstream
reservoir site. Conclusions indicate that the possibility of offstream water
storage developments will be rather marginal in a cost effective sense.
Particular attention was given to determining how augmentation of flows for
fishery enhancement might be benefited by offstream reservoir development.
Hydropower development appears to offer promise of positive benefits. More
detailed reservoir operational studies and economic feasibility evaluations

are recommended on the more promising reservoir sites to determine future

value and acceptability.
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INTRODUCTION

The purpose of this research study was to make an appraisal of a detailed
inventory of offstream reservoir sites to determine the value of the offstream
impoundment of water in meeting possible water storage requirements in the
Upper Snake River Basin in Idaho. "Offstream" as used in this report means
that approximately half or more of the water needed to fill the reservoir is
imported from another drainage. The detailed inventory of sites was performed
in an earlier phase of this research {Kirkland, Warnick, and Heitz, 1979),
and was added to in the earlier stages of this phase.

The specific objectives of the research were as indicated below:

1. Evaluate the availability of water at the best offstream
reservoir sites located in the Inventory.

2. Study the validity of pump 1ift criterion used in the ori-
ginal survey.

3. Study the utilization of two or more source streams and "other
basin" transfers that might provide storable water.

4. Reconsider sites found in the Inventory with less than 35,000
acre-feet capacity, using minimum capacity 1imit of 20,000 acre-
feet.

5. Evaluate the most likely uses of stored water at identified
sites in the Inventory and give particular emphasis to
conservation goals and fishery enhancement.

6. Make additional literature search, research and assessment of
costs of dams and conveyance systems and methods of expressing
the value of stored water for various purposes.

7. Reduce the Tist of potential sites to the best 6 to 10 sites
by a systematic screening process.

8. Make a preliminary assessment of social, political and environ-
mental acceptability of the selected sites, particularly stressing
methodology.




AVAILABILITY OF WATER FOR THE VARIOUS

OFFSTREAM RESERVOIRS

In planning this research it was decided that a detailed year-by-year opera-
tions and water-balance study was not justified. It was recognized that the
experience of the Hydrology Section of the Idaho Department of Water Resources
should be used to give a cursory evaluation for regions or basins where more
detailed assessments would need to be conducted. The staff of this research
project in conferences with A. C. Robertson, Chief of the Hydrology Section of
the Idaho Department of Water Resources has made this assessment. The principal
basis for the decisions is a reach-gain river model study that was made by the
Idaho Department of Water Resources. The particular model that was considered
was Study No. 54 which used 1977 levels of water use development. This means
that a simutation of river flows and reserveir contents on ¢ monthiv basis from
1928 through 1977 was made., assuming the 1977 level of water use and storage.
This simulation was made to generate an accounting of all storage changes in
reservoirs and gains or losses in river reaches caused by natural inflows,
return flows and stream diversions. The accounting was done using the his-
torical record period 1928 through 1977. Thus the model generates flow data
and storage contents as if all dams, irrigation releases, power releases, flow
augmentation and water losses were in operation from 1928 through 1977. An
example printout sheet is shown in the Appendix for the Snake River operational
flows immediately below Milner Dan (Appendix Table A-1-1).

A comment needs to be made about the accuracy of the accounting. Accurate
Data are lacking on return flows in some reaches. Diversion data in early

years were not as accurate and well-documented as today. Where the computer

printout indicates a flow in the Snake River of 11,036 cfs it might actually
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be between 8,000 and 14,000 cfs. Another extremely important factor is the 10 to
12 years in the 1930's and 1940's which indicate an unusual sequence of low flows.
How typical is that sequence? Is it a once in 50-year event or is it a once in
1000-year event? In the absence of more information, like tree ring correlation
studies, the known record must be the basis for making a rather conservative eva-
luation.

The simulation model results are reviewed moving downstream from Palisades
Reservoir to the Weiser fasin in the following paragraphs. The model indicates
that there is very Timited firm water available for new development above Milner
Dam. That is, the model indicates that the reservoirs above Milner did not con-
sistently fill, especially in the dry 1930's, given the 1977 level of river
development and water use. Twelve out of 14 vears between 1930 and 1943 Pali-
sades did not fill. However, only 9 other times in the 1928 to 1977 period was
there a shortfall, and in 4 of these years the reservoirs were close to full.

The American Falls Reservoir filled even fewer times in this period.

The model is saying that, based on current development and management and
diversion practices, there is no firm water available for consumptive use above
Milner, and this includes water for the Bruneau Plateau area, which would be
diverted above Milner. Thus a project would need to be justified primarily
on the basis of the non-consumptive benefits provided such as flood control,
hydroelectric power, fish and wildlife, recreation, and local low-flow augmen-
tation (as opposed to irrigation augmentation or main stream flow augmentation).
It must also be shown that the present system of reservoirs cannot provide the
same benefits as cheaply as additional water storage projects.

A small amount of water is allowed to pass Milner to meet contractual agree-

ments the U.S. Water and Power Resources Service (Bureau of Reclamation) has with
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Idaho Power Company, related to American Falls Reservoir. There is also some
leakage as it is impossible to completely stop the river flow.

The model did not consider the Lost River sys.em, Birch Creek, Medicine
Lodge Creek, or Camas Creek. For the Lost River, the same principle as above
can be applied to Mackay Reservoir. That is, if it is not being regularly filled,
there is little point in seeking additional consumptive water storage. USGS
records show that Mackay Reservoir was filled less than 50 percent of the years
1919 to 1950.

The Wood River would be short of water to a considerable extent were it
not for the Snake River diversions through the Milner-Gooding Canal which supply
much of the lower Little and Big Wood drainage with supplemental water. The
filling of Magic Reservoir provides the basic check point in the Wood River sys-
tem for determining whether there is a basis for additional storage, especially
consumptive use water that would be supplied from storage. USGS records indicate
that Magic Reservoir did not fill over 50 percent of the years between 1909 and
1950.

Below Thousand Springs there is water in the Snake River which could be
utilized but its location at the bottom of the canyon makes it essentially in-
accessible for offstream storage. Bruneau River water is similarly unavailable.

In the Boise River Basin it is again necessary to consider reservoir capa-
city and annual fillings to determine whether there is any firm water avail-
able if there is a need for additional storage. This consideration should
also evaluate whether raising Lucky Peak would not be more beneficial than
building new storage, if additional storage is justified. Flood control,
especially for Boise, is becoming an increasingly important factor to consider,
as is low flow augmentation to counter the increasing river load of secondary
treatment sewage effluent. There is still 116,000 acre-feet of uncommitted
capacity in Lucky Peak Reservoir which needs evaluation in any consideration

of new storage for consumptive uses.
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The Payette River system clearly has surplus firm water in the lower
reaches. The North Fork must be viewed from the standpnint of the operations
output for Cascade Reservoir, which is not always filled and which has some
uncommitted storage. The Weiser River Basin has no significant storage; there-
fore, it is open to storage development which will provide flood control and
consumptive use benefits as well as nonconsumptive benefits like hydropower
development and augmented flows for enhancement of fish migration. Later in
this report information is presented on some possible planning schemes that

could provide some likely uses of the waters of the Payette and Weiser Rivers.

Modified System Operation

The evaluation based on reach-gain analysis of present modes of operation
of the many reservoirs and river diversions is predicated upon many long-
standing irrigation practices and is limited by the customary exercise of exist-
ing water rights. These make the use of river waters somewhat less than optimum.
As a planning effort it is desirable to define some scenarios that would
determine what water might be available if diversions were changed and more
water were retained in the river system. More water would then be available
for storage all along the Snake River.

This study did an example analysis to show, for future planning purposes,

the possibility of obtaining storage water for new offstream reservoirs through

changes in existing irrigation diversion patterns. The main stem of the Henrys
Fork River above its mouth was chosen to make the "wha*t if" analysis. This
river was chosen primarily because of the rather high irrigation diversions
that it serves and the fact that only two reservoirs were operative. Thus the
analysis was made rather simple and straight-forward. Figure 1 is a schematic

diagram of the Henry's Fork drainage showing existing reservoirs, the river

6




systems, the cdanal diversions, and the rcelative location of potential off-
stream reservoirs,

In this case, the Reach-Gain River study Model No. 54 by the Idaho Depart-
ment of Water Resources was used to obtain the basic data for the analysis. An
"average year" flow study was .ade of water requirements to meet the demands
tor irrigation. The year 1951 was chocen as a real time analysis period be-
cause the model showed essentially no difference in reservoir carry-over from
beginning of year to end of year and because it had 424,000 acre-feet of run-
off at the outlet to Island Park Reservoir as compared to the long-term aver-
age runoff of 422,000 acre-feet. Real time analysis in this case means the
operationai studies were made on a monthly flow basis starting with October as
the beginning of a water year and following through in a sequential pattern
month by month. A study of reductions in irrigation diversions that might be
attainable by improving overall irrigation system efficiency was made. This
was based on published reports by (1) U.S. Soil Conservation Service, (2} U.S.
Bureau of Reclamation and (3) Claiborn and Brockway. These studies estimated
that overall irrigation efficiency could be improved from 307 to 42%. The
savings in water that could be achieved through improved irrigation efficiency
while still meeting commitments was then calculated. At the same time a minimum
instream flow release was estimated for the reach of the Henrys Fork River
immediately below Island Park Reservoir. The minimum flow that was to be main-
tained was taken as the minimum historical flow in the channel before any dams
were built. Following this a study was made as to whether water savings could
be made while serving the storage demands that are normally placed on the river.
This study revealed that in an average year a total of 67,700 acre-feet of
water would be available immediagely below Island Park Reservoir for new off-

stream storage. The details of this study and a brief statement of assumptions
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are in the Appendix (Henrys Fork Snake River Water Availability Analysis).
This example of flow regulations on the main stem c7 the Henrys Fork of the
Snake River shows that there is potentidal for water storage upstream of Milner
Dam if changes in diversion patterns could be implemented. Further detailed
study of the possibilities for securing additional waters through increased
irrigation efficiency is needed all the way down the Snake River system, and
particularly in the system down to Milner Dam on the Snake River.

Studies by the Soil Conservation Service and by M. Ali, a graduate student

in Agricultural Economics at the University of Idaho, show that above Milner

Dam a reduction in irrigation diversion to some reasonably attainable effi-
ciency might result in additional storage water of abdut 1.2 million acre-feet
per year. This is a preliminary figure. The true potential for reduction in

diversion needs to be studied very carefully because of the many water right

problems and institutional problems that might be involved. A note of cau-
tion is expressed here concerning the possibility that reductions in diver-
sions will impact groundwater flows into American Falls reservoir and flows
of the springs in the Snake River reach from Milner Dam to Bliss, ldaho.

For planning design of offstream reservoir developments in the Payette
River and the Weiser River drainages, a brief operational study was made to
estimate the amount and time availability of water in the Payette River. This
was done using monthly estimates of flow for the Payette River at Horseshoe
Bend and estimates of irrigation demands within the Payette River system.

A special study made by the Payette River Watermaster in 1977 indicated
146,295 acres were irrigated in 1977. A study of the irrigation water require-
ments for this acreage using the consumptive requirements published by Sutter
and Corey and the 26% overall irrigation efficiency (that being attained at

present) revealed the following monthly diversion requirements for an average

year condition:




Table 1. Estimated Irrigation Diversion Requirements in the Payette
River below Horseshoe Bend
(Acre-feet)
Month April May June July Aug. Sept. Oct.

Diversion 25,716 170,783 314,268 360,607 296,264 93,935 23,233

Yearly Total = 1,284,800

A true-time study based on 1964 data was made to identify the amount and
timing of water availability using the measured flow at Horseshoe Bend and reser-
voir contents and the change of contents at Cascade and Deadwood Reservoirs.
From this an unregulated flow record was generalized. Using this, a tabular
study was then made to determine the amount and timing of water availability.
In this operational study of an average year it was decided to maintain a
minimum flow that was as large as the historical unregulated minimum flow in
the stream below Horseshoe Bend. This was 36,000 acre-feet per month. Figure
2 illustrates the availability of water. This shows that 2,196,000 acre-feet
of water was available in 1964. The water needed for irrigation with 26%
overall irrigation system efficiency was computed to be 1,284,800 acre-feet.
This indicates that there would be 620,470 acre-feet of water for use after
meeting present (1977) irrigation and Tow flow demands. The time availability
nf the water is shown in the monthly hydrograph plots of Figure 2. A simi-
lar study was done for the very dry year of 1977 and the results are shown
graphically in Figure 3. This dry year study shows that there would be no
excess water. Further study was made by assuming that farm operations could
achieve improved overall irrigation efficiency. An attainable efficiency was
chosen as 44 percent, as reported in the study by the Bureau of Reclamation and

the Bureau of Indian Affairs. This shows that in a dry year there would only
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be 162,600 acre-feet of water available for new storage reservoirs using 44%
efficiency. Using the current 26% efficiency, there would be no additional

water. Other years of operational studies were made with different degrees

of efficiency and with higher runoff yield for the water years. These results

are shown in the Appendix t. this report (Payette River Water Availability

Analysis).
Additional analysis of the hydrographs and the records of reservoir opera-

tion shows that in the true-time operation for 1959 (a near-average year) with

| minimal carryover in the upstream reservoirs, a total of 144,000 acre-feet of
storage would be necessary to meet the normal month-by-month irrigation require-
ments for the irrigation system below Horseshoe Bend assuming 44% irrigation
efficiency. That requirement could be stored in the 161,900 acre-feet of
space that is available in Deadwood Reservoir, However, under the overall 26%

system efficiency existing at the present time, 446,400 acre-feet would need

to be stored. Of this, 161,900 acre-feet could be stored in Deadwood Reservoir,
while the remaining 284,500 acre-feet of water would need to be stored in Cascade
Reservoir or in new storage sites on the South Fork of the Payette River. This
information is graphically illustrated in Figure 4. It assumes, as before
explained, an overal) irrigation efficiency of 44%. This information is used
¥ later in illustrating possible schemes for using newly developed water storage
in offstream reservoirs,
Data and supporting information for these studies were supplied by the
Idaho Department of Water Resources through the cooperative effort of Alan
Robertson.
In further conferences with Alan Robertson of the Idaho Department of

Water Resources, the researchers on this project learned of a water supply

study made by Peter Henegested of the Power Section of the North Pacific




PAYETTE RIVER WATER AVAILABILITY
AVERAGE YEAR
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~ — MWater diversions needed for system efficiency of 26.
—— Unregulated flows = 2,916,000 acre-ft.

/ Water available for uses other than irrigation either above or
below Black Canyon Reservoir = 620,470 acre-ft.

Water available for uses other than irrigation below Black Canyon
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Figure 2. Graphica) Presentation of the Availability of Payette River Water
at Horseshoe Bend (1964 average year with 267 irrigation efficiency).
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PAYETTE RIVER WATER AVAILABILITY

DRY YEAR
26% IRRIGATION EFFICIENCY

=

Shortage.

E§§§ Water to compensate for

Unregulated flow = 1,121,000 acre-ft.

shortage.

Net Shortage of Water Needed For Irrigation at 26%
Efficiency Plus Water For Minimum Flow = 375,000

Water diversions needed tor system efficiency of 26% (1,284,000 acre~ft).

Water available for uses other than irrigation below Black Canyon Dam.
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Figure 3. Graphical Presentation of the Availability of Payette River Water at
Horseshoe Bend (1977 Dry Year with 26% Irrigation Efficiency).
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Figure 4. Graphical Presentation of the Availability of Payette
River Water at Horseshoe Bend (1959 Average Year With
44% Irrrigation Efficiency).
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Division Office of the Corps of Engineers. This study has not been published

but operational study sheets of the river and reserviors were obtained for

consideration on this project. The purpose of that Corps of Engineers study
was to determine how much the flows of Lower Snake River below Lower Granite
Dam could be increased at certain times of the year to expedite migrating
young Salmon and Steelhead proceeding down the river. A total of eight
proposed on-stream reservoirs were assumed to be in operation, and simulated
operating studies were conducted for the period 1928 to 1969. For purpose
of comparison and use in this research only the four proposed storage projects
on the Snake River and tributaries above the mouth of the Weiser River were
used. These proposed reservoirs are, with the indicated live reservoir
storage, as follows (see Figure 5):

1. Lynn Crandall (1,420,000 acre-feet),

2. Thousand Springs {490,000 acre-feet),

3. Twin Springs (300,000 acre-feet), and

4. Garden Valley (1,940,000 acre-feet).

An average year was studied to determine how much the Snake River flow could

be altered below Brownlee Reservoir. Brownlee Reservoir is the last existing

reservoir on the Snake River above Hells Canyon Dam that could be used to alter
the flow. Figure 6 shows a group of monthly hydrographs of releases from
Brownlee Reservoir for the 1964 water year, a year in which runoff was near

the long time historical average. First is shown the reconstituted natural

flow of the Snake River; second, the flow as projected by the Idaho Department
of Water Resources simulation Run No. 59 that represents the river as it would
have been operated under 1977 degree of depletions and upstream irrigation use;
third, is the Corps of Engineers projection of operational flows as they would

have existed under 1995 degree of development; and fourth, a regulated flow in

15
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which normal power operations and irrigaticn demands are met, and as much
flow is released in the last half of the month of ",ril as possible to benefit

downward migration of fish. This averuge year shows that mean daily flow in the

Snake River in the critical river reach below Brownlee Dam could be increased

| from 22,545 cfs to 38,963 cts during the last 15 days of April. The true-time
water year 1964 was used for this Corps of Engineers operational study, starting
in October 1963 and ending in September 1964. That year the operational studies
confirmed that all reservoirs filled. Thus the 4,150,000 acre-feet of new stor-
age would have been used and necessary to accomplish the augmentation of flow
for fish enhancement by using a carryover from the 1963 water year of 3,727,300
acre-feet. In that average year of 1964 all the reservoirs ended up at the end
of September with a total of 4,029,600 acre-feet.

In the case of a very dry year (1931 water year) results of Corps of

Engineer's study showed that the mean daily flow in the last 15 days of April
was increased from 5153 C.F.S. to 36,083 C.F.S. Figure 7 gives a graphic re-

presentation of the four operational studies. Only 780,300 acre-feet of stor-

age was shown to have been generated as increase in storage in the four hypo-
] thetical reservoirs and Browniee Reservoir. To accomplish this required carry-
ing over a total of 987,400 acre-feet from the 1930 water year. At the end of
September 1931 the operational studies showed no storage left in any of the
four hypothetical reservoirs.

In a wet year no real advantage to augmenting fish flows in the Lower

Snake River can be ascribed to having the additional storage because natural

seasonal flood flows will satisfy the fish flow demands. Hence, one might
observe that the 4,150,000 acre-feet of proposed new water storage represents

i an upper limit of the amount of water storage that might be sought in offstream

values of this storage water in the single purpose use for fish enhancement. :

‘ reservoir sites. Later use is made of these data in Fiqure 6 and 7 to estimate
|
i
4
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Figure 6. Hydrographs of River Discharges from Brownlee Reservoir, Snake
River, Idaho Showing Operational Releases for Corps of Engineers.

Hypothetical Plan to Augment River Flow for Enhancement of Fishery
(1964 Average Year).
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VALUE OF STORAGE WATER AND COSTS OF OFFSTREAM RESERVOIR STORAGE

This section of the report responds to the contract objective of assessing
what value offstream storage water might have in various potential uses in the
Southern Idaho area where an inventory has been made of offstream reservoir
sites. It was also important to determine the relationship of the costs of

water storage in offstream reservoirs to the water values in various uses.

Irrigation Use Values

Because much past use of Snake River water has been for irrigation devel-
opment, the value of this use is considered important as a possible future
use of new storage water. Three recent reports were used to make the assess-
ment of irrigation water values: the work of Allen and Brockway (1979), the
Ph.D. dissertation of Ali (1978) and the draft environmental impact study of
new land development by the Bureau of Land Management (1979). The study by

Allen and Brockway (1979) indicates that the Bell Rapids Project in Twin

Falls County grossed $590 per irrigated acre in 1977. This mutual irriga-

tion company involves 25,520 acres of land. Nearly half of the acreage is

in potatoes, a very high-valued crop. A study by M. Ali (1978) shows that
costs of producing irrigated crops in the Upper Snake region was $250 per

acre which is for a slightly different cropping pattern than the Bell Rapids
Project. Thus the net revenue or value added from the irrigation operation

is about $340 per acre. In this case there is also an additional cost of
supplying the water: $25.08/acre-foot. The average rate of diversion on

this project in 1977 was 2.62 acre-feet per acre, thus the value of the water
might be assigned a maximum gross unit amount of about $105/acre-foot. This is

giving all the net revenue value to water, which may be too liperal, because




m

the irrigation manager should be credited with a portion of that net benefit.
This project is probably one of the most efficiently run projects in the area
because the application of water is by sprinklers and the farms are large, new,
and in general, well managed. Likewise, this analysis of the Bell Rapids
Project utilizes the benefits from farming with a high percentage of the Tand
cropped with a high valued crop of potatoes. In the long run the net value
added cannot be expected to be as high as here calculated. Average gross

crop value obtained from use of the irrigation water from Allen and Brockway's
17 projects is far lower than the Bell Rapids Project. The gross crop values

range from $167 per acre to the high for Bell Rapids of $590 per acre.

The recent study by Bureau of Land Management is more theoretical but
nevertheless useful in assessing the value of irrigation water. The study
assumes 320-acre farms operating with a 350-ft 1ift and an energy cost of
16.65 mills per KWH, which is about one third the marginal cost of new energy
production in the Pacific Northwest. With normalized conditions, accounting
for different crops and prices for the year 1977 the net return per acre was
reported as $55.67. If a diversion rate similar to the Bell Rapids Project is
.onsidered then the net value added per acre-foot of water would be $21.25/
acre-foot.

A later study by Kevin (1979) gives net returns to irrigation projects

of $103.92 per acre, or, if we use the same water diversion rate as was used on

the Bell Rapids Project ot z.62 acre-feet per acre, the return would be 103.92/
l 2.62 = $39.66 per acre-foot. Barranco (1978) gives net returns of $90.48 and
$59.55 per acre. This would indicate a net value added per acre-foot of

$34.66 and $22.73, respectively, based on a diversion rate of 2.62 acre-feet

per acre. In all these cases the values were based on high 1ift pumping in
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areas of Southern Idaho where farm sizes were relatively large, and with a
diversified, rotational irrigdted agriculture.

Certainly the value added is in the range of $20 to $100 per acre-foot
but that full amount cannot justifiably be assigned and used as a basis for
Justifving a water storage project. This then shows a limit of the annual
cost that can be incurred in developing new storage water that would be used
in irrigated agriculture. In the Weiser River drainage it is quite obvious
that the type of irrigated agriculture there could not earn such high net

returns from irrigation (U.S. Bureau of Reclamation, Wrap-Up Report, 1972).

Hydropower Use Values

For purposes of comparison and to obtain some kind of 1imit as to the

value of storage water for hydropower, a study was made of the simple scheme

to utilizing the Milner Dam diversion and the Twin Falls Canal to develap
hydroelectric energy by dropping the excess and new storage flows back into
the Snake River Canyon at a point where the canal comes very close to the
canyon rim. This allows for development of 440 feet of hydraulic head and
would utilize storage water during periods when the canal had unused capa-
city throughout the year. Figure 8 shows the hydrology and water release
schedules that could be developed. Based on that water used from storage a

computation was made of the energy that could be produced from this so called

new storage water. The result shows 254,154,794 KWH produced with 231,400
acre-feet of storage water from an average year's operation. If the power was

valued at 40 mills per KWH the value of the power would be

254,154,794 KWH x $0.04 _
237,400 acre-feet = $43.93 per acre-foot
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This does not account for the full value of this water for power because some
of this water will generate peaking benefits and all the water will generate
additional KWH's in power plants on down the Snake and Columbia Rivers., On
the negative side, the production of the energy requires the installation of

a power plant. The amortized capital and operating cost of such a power plant
would need to be subtracted from the power revenue to obtain a net value of
the water in this use. The development of such a power scheme is mentioned as
one of several scenarios for likely uses of water and as part of a comprehen-
sive alternative for water development in the Upper Snake River basin. A
computational table illustrating how the water use and power calculations

were obtained is presented in the Appendix of this report as Table A-1.

Fishery Enhancement Values

Reconnaissance level studies by the U.S. Fish and Wildlife Service {1980)
furnished to the researchers of this study by the Walla Walla district of the
Corps of Engineers have been used to determine a value of offstream water for
enhancement of flows for fish runs in the Snake River below Hells Canyon Dam.
That study considered using new storage reservoirs in the Weiser River drain-
age. To accomplish the following analyses, the Corps of Engineers operational
studies of Brownlee Reservoir mentioned in the Availability of Water section
of the report were used, in which the Corps of Engineers North Pacific Divi-
sion considered new reservoirs upstream of Weiser on the Snake River. The
reservoir operational study was conducted to provide as high as possible

flows in the last half of the month of April to expedite the downstream migra-

ticn uof chinook salmon and steelhead smolt.
In the 1964 average year operation, the North Pacific Division Study

b (HM 7895X-ADDED STORAGE) shows that it was possible to increase the flow
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below Brownlee Reservoir in the last half of April from 22,545 cfs to 38,963
cfs, or a net increase equal to 16,418 cfs. The U.S. Fish and Wildlife (USFWS)
study, Delivery Order No. DACW-68-80-F-0234 dated Auqust 20, 1980, shows in
USFWS Table 7, the April flow in an average year (according to USFWS for 1978)
at Ice Harbor Dam to be 106,000 cfs. The above increase from a hypothetical

operation of four additional reservoirs would make it possible for the flow to

be 122,418 c¢fs. In Table 7, 1ine 8 shows a flow of 122,800 cfs, which is
significantly close to the 122,418 cfs to justify use of subsequent data in
the USFWS tables. The number of chinook salmon smolts by this flow is
2,082,900 from column 2, Table 9 resulting in a projected net escapement
of chinook salmon of 62,487 (column 4, Table 9). Monitary benefit due to
this increased escapement of chinook salmon is shown to be $18,371,200 in
Column 6, Table 9. Similar reasoning and computational effort shows a mone-
tary benefit due to the increased escapement of steelhead to be $13,437,300.
If these benefits to both chinook salmon and steelhead can be added then the
total benefits would amount to $31,808,500 for an average year. Assuming this
required 4,150,000 acre-feet of storage to accomplish the fishery enhancement
the value of storage water would be $7.66/acre-foot.

In a Tow-flow year the flow at Ice Harbor Dam is considered to be 40,000
CFS during the critical fish migration season. The Corps of Engineers, North
Pacific Division, Study HM 7895X shows that with the four new reservoirs and
Trownlee Reservoir operating, an increase in the flow at Brownlee Reservoir
from 5153 cfs to 36,083 cfs can be during the last 15 days of April. This
resulting increase of 30,930 cfs causes an estimated flow of 70,930 cfs at
Ice Harbor, This is only slightly less than the value of 73,600 cfs appearing
in Table 7, Column 3, Line 16 of the USFW's Study. Therefore, the same value
of increased escapement is used for the 70,930 cfs as for the 73,600 cfs. This

escapement is shown to be 41,118 chinook salmon (column 4, USFWS, Table 9)
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and is assigned a monetary value of $12,088,700. Similar reasoning and computa-
tional interpolation for steelhead gives a monetary alue of $10,345,400 and a
total benefit of $22,434,000. The water availability analysis made on the

1931 low-flow year for the Corps of Engineers, North Pacific Division study shows
that this was accomplished with a maximum amount of storage that year of 780,300

acre-feet. If one were to rate the value of the storage water on that actually

available and used in such a dry year the value would be at least $28.75/acre-
foot. However, based on total live storage capacity the value per acre foot of
storage would be $5.41/acre-foot.

It should be recognized that these higher values are not possible when

smaller amounts of storage are envisioned.

Flood Control Values

In all planning for water storage development there is a value of storage
space or storage volume of water that accrues by virtue of the damage prevented
through flood control operations which hold back the flood flows and reduce
flooding. Information recently provided in reconnaissance studies by the Walla
Walla District of the Corps of Engineers on the proposed on-stream Galloway Dam
are pertinent to assessing the value of water storage for flood control. This
information was obtained through personal correspondence with Paul C. fredericks
of the Basin and Urban Studies Section. Examples reported are from studies
being conducted on the Weiser River. One example is the Lost Valley Dam,

Lost Valley Dam lies 16 miles North of Council, Idaho, on Lost Creek, a
tributary to the West Fork of the Weiser River. A 20,000-acre-foot enlarge-
ment at Lost Valley Dam has been studied. The present (1980) value of annual

flood reduction benefits for the 20,000-acre-foot enlargement, incidental

to filling for irrigation, was estirated to be $3,850 and will increase to




———y

$4,790 over a 100-year project life. Based on the 20,000-acre-foot storage
volume enlargement, this gives a value of $0.19/acre-foot. 1If an additional
2,600 acre-feet of additional flood control storage were added, this would in-
crease flood control benefits by less than one percent.

For a 35,000-acre-feet Monday Gulch alternative, one of the off-stream sites
proposed in this study, the present value of annual flood control benefits,
incidental to filling for irrigation use, was estimated to be $3,640, and would
increase to $4,530 over the 100-year project life. On the basis of planned
active storage capacity of 35,000 acre-feet, the present annual value of
flood control is slighty more than $0.10/acre-foot of water stored. An addi-
tional 4,000 acre-feet of exclusive flood control storage would reportedly in-
crease these benefits by about 4%.

A potential Middle “ork Dam on the Middle Fork of the Weiser River four
miles upstream from its confluence has been studied for a 20,000-acre-foot

capacity. The present value (1980) of annual flood control benefits, inci-

dental to reservoir filling for irrigation, was estimated to be $11,820

and will increase to $14,710 over a 100-year project life. This amounts to
a value of 30.59/acre-foot of capacity. An additional 12,400 acre-feet of
exclusive flood control space would reportedly increase the benefits by

3% but the study shows that the incremental cost increases make this option
erconomically infeasible.

A notential Price Valley (Mosquito Flats) Dam located on the main Weiser
River two miles upstream from the town of Tamarack, has been planned for a
50,000-acre-foot 1ive capacity. Present value of annual flood reduction
henefits, incidental to reservoir filling for irrigation, are estimated to be
54,517 increasing to $5,610 over a 100-year project life. This amounts to a
vatur of 30.15/acre-foot of capacity. Because the drainage area upstream

fror *hig site 15 quite small compared to the total area upstream from the

o Xa)
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zones of greatest flood damage potential, additional exclusive flood control
| storage would provide minimal increases in flood rer:ction benefits.

A proposed Goodrich Dam Tocated on the main Weiser River between Council
and Cambridge was projected to have exclusive fiood control storage amounts
of 10,000 to 36,000 acre-feet of capacity. The Corps of Engineers estimates
! for the fiood reduction benefits for the different amounts of exclusive stor-

age to be as shown below.

Annual Benefit Considering

Exclusive Storage Present Annual Benefit Economic Development
‘ (acre-feet) for Flood Reduction over 100-yr Life
10,000 $32,780 $40,800
20,000 45,670 56,840
30,000 52,120 64,870
36,000 53,730 66,880

) The lower capacity which gives the maximum flood control benefits would be
$0.33/acre-foot of water storage capacity. This is reported as 1979 dollar
values.

A recent proposal for Galloway Dam upstream from the present Galloway
diversion and downstream from Midvale has reportedly maximum annual flood
reduction benefits in that reach of the river of $57,610 at 1979 price levels,
increasing to $71,700 over a 100-year project life. No estimate of flood
level of capacity was made. The capacity has been studied for capacities
ranging from 419,000 acre-feet to 1,220,000 acre-feet. If it is assumed
that 50% of capacity were for exclusive flood control then the value could
be as high as 57,610/209,500 = $0.27/acre-foot. The cost of railroad re-
lTocation makes this a difficult site to develop.

These examples indicate a range of values for offstream storage for

flood control purposes which is less than $0.60/acre-foot. Other rivers
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given a preliminary screening in the inventoried area are likely to have a
lesser relative value than those reported above except perhaps the Boise
River which is heavily developed.

In the Upper Snake River Area the value of flood control benefits on the
Teton River would have some value but that was not investigated at this stage

of the research.

Costs of Offstream Reservoirs

In order to judge the comparative advantage of the many reservoir sites
inventoried in the (project) study, it was necessary to make a very prelimi-
nary assessment of the cost of developing particular offstream reservoirs.

[t was decided to consider as the main variables the cost of the dam, the
spillway, and the conveyance works, 2nd neglect at this early stage the costs

of land clearing, land acquisition, and engineering contingencies. To deter-
mine such costs would require more time and funding than could be justified

in this project. The cost estimating curves of the U.S. Water and Power
Resources Service and the U.S. Corps of Engineers were used to develop a basic
cost of dam development for most of the sites inventoried. The basic curves for
these are shown in the Appendix (Offstream Reservoir Cost Analysis) with an
example of how they were applied to the inventoried sites.

As a further part of the cost it was recognized that offstream sites
would require pumping or gravity conveyance of water to achieve full storage.
A series of curves were developed for this purpose. Figure 9 is a nomograph
that has combined several of the canal and pumping cost estimating curves and
nomographs.

To make the evaluation such that comparisons could be made, some simpli-

fyina assumptions were made. The pumping costs were assumed to consist of
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the cost of the pumps and prime movers, structures and improvenents, switchyard,

accessory and miscellaneous equipment, and an assume” ! mile of penstock, opera-

tion and maintenance, 7 3/4" interest. and 50-year life. The pumping plant is

assumed to be unattended. Normally pumping would be during a 4-month period of

relatively high runoff flows and relatively low power demand. The cost of energy

was figured for only 4 months of the year and at 15 mill/KWH.

The alternative method to pumping water to the offstream reservoir would
be developing a high capacity gravity-fed canal. The curves of Figure 9
are marked to show how the nomograph might be used. Figure 10 shows an
example sketch of how each offstream site was studied, giving the suggested
scheme for providing a water source and the information necessary to make
the somewhat streamlined preliminary cost of storage estimates. An example
calculation and graphic representation of how an offstream reservoir site
was evaluated for the cost component of the analyses is shown in the Appen-
dix {Cost Analysis Example for Offstream Reservoir Sites).

For purpose of comparison, a search was made for cost data on some pro-
posed onstream reservoirs 1in the same general area of Idaho. For example,
the once-proposed Garden Valley Dam on the Middle Fork of the Payette River
shows a basic storage dam cost of $50,805,000 {(USBR, 1966). If this figure is
converted to annual cost using a discount rate of 7 3/4% and project life of
50 years, the annual cost would be $4,033,977. This was reported as a 1965
cost, updating it to 1980 dollars gives an annual cost of $11,049,424. Since
the Garden Valley Site was projected to have a live storage of 2,400,000 acre-
feet, the cost of providing on-stream storage based on the live storage capa-
city is shown to be $4.60/acre-foot.

A review of the once-proposed Twin Springs Dam on the Boise River shows

a single high dam and a reregulating dam to have a basic dam cost of




EXAMPLE :

CONVEYANCE COST ESTIMATING NOMOGRAPH

1000

500

in cfs

200

Discharge

500 I00 200 300 460 500 600 700 800 900 1000

Pumping Lift in ft
ASSUMPTIONS
July 1980 Cost estimates, 50-year life, 7 3/4% interest.

Pumping costs include pumps and prime movers, structures and improvements,
switchyard, accessory and miscellaneous equipment, operation and maintenance,
1 mile of penstock, and power at 15 mills.

4 months of diversion.

390 cfs and 12 miles of canal give approximately $16/acre-ft.
300 c¢fs and 150 ft of pump 1ift give approximately $13/acre-ft.

Figure 9. Nomograph Used In Estimating Conveyance Components of Cost.

32

L D T e T

=)




$30,258,000 (U.S. Corps of Enyineers, 1972). Converting to a 1980 annual

cost using a discount ‘ate of 7 3/4% and a project life of 50 years gives a
1980 annual reservoir cost of $5,877,924. Using a live storage of 490,000
acre-feet, the cost of on-stream storage would then be $12.00/acre-foot.
Information furnished by Paul C. Fredricks of the Walla Walla District of
the Corps of Engineers provides further insight as to the comparative cost
of on-stream reservoir storage. The basic reservoir cost for the Galloway
Dam on the lower Weiser River was extracted from recent studies to compare with
information generated in this research on offstream reservoir costs. The costs
compared are the construction costs for the embankment, the spillway and the
outlet works. Galloway Dam figured for a 419,000-acre-foot capacity reservoir
shows a basic dam cost in 1980 dollars of $53,390,000. Using a discount
rate of 7 3/4% and a 50-year life gives an equivalent annual cost of $4,239,166.
This amounts to a cost of $10.12/acre-foot of storage capacity. It should be
noted that this does not include railroad relocation, which could double or
triple the cost, depending on criteria.
A brief appraisal of the crude estimation of costs of the many offstream
reservoirs studied on this project indicates that the basic dam and conveyance

costs exceed $40/acre-foot for many of the sites.

PUMPING TO SUPPLY WATER TO OFFSTREAM RESERVOIRS

In Phase I of this study of offstream reservoirs a rather arbitrary limit
was placed on using pumping of water only if the pumping 1ift was 25 ft or
less. This present phase of the study asked for a re-evaluation of that limit.
The result was that the feasibility depends on the cost of the alternative
system of conveying and filling the storage. The nomograph developed for

assessment of storage and conveyance costs, Figure 9, is useful to show how

pumping should be limited,




One of the more promising sites in Phase I study so far as physical condi-
tions are concerned was the Monday Gulch site in the Weiser drainage. This
site was reassessed and definitive alternatives were selected for supplying
water to the reservoir. One alternative was to provide water through an 11-mile
canal, diverting water from the Little Weiser River at a point high enough in
elevation that the canal could provide a gravity supply of water. This diversion
point would be located in Section 36,7 14 N, R 1 w] upstream of the existing
C. Ben Ross Reservoir diversion. Figure A-5-5 shows that a 200 cfs canal
would provide approximately 48,000 acre-feet of Little Weiser River water in
an average year.

As an alternative to canal diversion, water could be pumped from the
Little Weiser from a point in section 9 downstream of the community of Indian
Valley. Most of the water would be pumped over a 3-month period at approximately
260 cfs due to the relatively high and narrow-duration runoff period. Although
Figure 9 has been developed for 4 months of diversion, it can be used in this
example to evaluate relative costs. Using Figure 9, an 11-mile, 200 cfs canal
would cost about $17/acre-foot of Monday Gulch storage and a 260 cfs, 110/ft
capacity pumping plant would cost about $15/acre-foot. Costs for 3 months of
diversion would be somewhat greater due to the less efficient time use of
capital. Using the data from Table A-5-1, the canal costs can be estimated
to be about $20/acre-foot as compared to the $17/acre-foot from Figure 9. In
this example, thus, pumping appears to be a reasonable alternative to the 11-
mile canal, especially with the installation of reversible pump-turbine units.

Other main costs of the Monday Gulch project would be the embankment,
spillway, and outlet works costs. These costs were calculated to be in the
$12 to $15/acre-foot range, making the total project cost in excess of $30/

acre-foot. A sample calculation and illustration of this Monday Gulch site
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has been included in the Appendix of the report to show how the analyses were used
in assessing the viability of different sites (Monday Gulch Example Cost Ana-
lysis).

Although this simplistic and generalizing approach can be seen to have many
problems and uncertainties, it is still considered to be a useful way of screen-
ing the relative worth and viability of the different offstream sites that have
been inventoried. Thus a preliminary analysis has been conducted on many of
the inventoried off-stream sites to identify in a very preliminary way the econo-
mic viability of the different sites.

During the course of this study it was seen that no simple, definite limit
of Tift could be assigned to the pumping of water to offstream reservoirs. This
can be seen in Figure 9. In fact, with the use of reversible pump-turbines as
in pumped storage applications, higher heads are often more desirable.

An example of a potential offstream reservoir site utilizing pumping is
the fairly promising Coyote Butte Site south of Boise. The Coyote Butte site

is discussed in more detail under Boise River Basin Offstream Reservoir Alter-

natives later in the report. The Coyote Butte Site would utilize a 165-ft
pump 1ift from the Mora Canal to the Reservoir Site. Boise River water would
be pumped from the canal during the offseason of irrigation water use and

when the seasonal demand for power is relatively low. Pumped water stored

in the Coyote Butte Reservoir would then be released when needed for power
through a 645-ft drop into the Snake River or returned through the 165-ft drop
to the Mora Canal irrigation system. The Coyote Butte Site, is one of many
jilustrations as to why pumping 1ift should not be arbitrarily limited.

UTILIZATION OF TWO OR MORE SOURCE STREAMS AND INTERBASIN
TRANSFER FOR DEVELOPMENT OF WATER SUPPLY FOR OFFSTREAM STORAGE

The consideration of utilizing several small streams to accumulate

more flow for filling offstream reservoirs was studied. The previous data
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on the high costs of the conveyance rendered pooling of small flows unecon-
omic in most cases. An example of such a site is Howell Ranch (No. 186).

Most of the effort was devoted to study of interbasin transfer of water in tne
Weiser and Payette River drainages where the water availability study indicated
that this was a promising possibility. The conceptual schemes of these inter-

basin transfers centered on the possibility of developing hydraulic head for

) power production and the moving of water to storage that could be regulated to
meet fishery enhancement flows below Hells Canyon Dam on the Snake River. Table
2 gives a summary of the various schemes that were identified to have trans-
basin diversion possibilities for developing hydropower. In a later section a
few of the more promising schemes for these offstream storage interbasin trans-
fer schemes are reported in more detail. A complete inventory of offstream

reservoirs studied in both Phase I and Phase Il has been developed and will be

bound in a separate volume and is summarized in this report in a single tabu-
lation, (Table A-7-1). An example of how these data are reported is presented
here as Figure 10. Over two hundred potential reservoir sites were identified

and catalogued.

CONSIDERATION OF OFFSTREAM RESERVOIRS
SMALLER THAN 35,000 ACRE-FEET

This study concentrated the search for smaller reservoirs in the Weiser,
Payette, and the Boise River drainages. In general the smaller reservoirs
were found to have the disadvantages of: 1) of very little economic viability
for development of power at the dam site; 2) a poor relation of live storage to
dead storage; 3) in some cases a questionable length of life due to the
hazard of filling with erosion sediments; 4) lack of ability to provide enough

flow for significant low flow augmentation; and 5) relatively higher cost per
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acre-foot of water stored. The tabulation in Table 3 gives a2 summary of small
offstream reservoir sites identified in this study. Figure 10 shows an example
3 of such a site. Limited attention was fgiven for sites in the portion of the
Snake River above Swan Falls Dam on the Snake River because of the unfavorable

water availability conditions.

- et
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Tabie 2 Summary of Offstream Reservoirs with
Significant Hydropower Potential,
Site Noo Site Name Water Source Head Capaclity
(ft) (MW)
2 Deadman Gulch N.F., Payette R,, Crane Cr, 660 -
Deadman Tunne! N.F. Payette R, 1480 200.0
3 Sugarloaf N.F. Payette R,, Crane Cr, 620 111.0
Sugarloaft Tunnel N.F. Payette R, 1480 200.0
4 Granger Butte N.F. Payette R,, Crane Cr, 170 -
Granger Butte Tunnel N.F. Payette R, 1415 -
6 Riley Butte N.F. Payette R,, Crane Cr, 200 -
i Riley Butte Tunnel N.F. Payette R, 1215 -
4 8 South Fork Crane Creek N.F. Payette R., 200 -
Crane Creek Tunnel N.F. Payette R. 1350 -
11 Indian valley N.F. Payette R,,Little Welser R, 210 -
indian Valley Tunnel N.F. Payette R, 1850 -
23 8lack Canyon Enlargement Payette R, 177 -
34 Squaw Creek (Lower) N.F. Payette R,,Squaw Cr. 320 57.5
Squ4 Creek-Lower Tunnel N.F, Payette R, 1500 215.0
35 Squaw Creek {(Upper) N.F. Payette R., Squaw Cr, 500 90.0
Squaw Creek Upper Tunnel N.fF. Payette R, 1300 200.0
54 Middle Fork Payette River NoFo,MF., and S.F, Payette R, 440 139.9
Nor+h Fork to Middle Fork Tunnel N.F. Payette R. 1060 72.0
South Fork to Middle Fork Tunnel S.F. Payette R, 200 29.0
55 lLower Scriver Creek N.F. Payette R,, Scriver Cr, 360 -
ih Lower Scriver Creek Tunnel N.F. Payette R, 900 -
‘ 58 Pidgeon Flat S.F. Payette R,, Deadwood R, 500 -
80 Dunnigan Creek Mores Cr., Grimes Cr, 4oy 4.8
106 Coyote Butte Boise R, 645 46,0
108 Larrys Lake Boise R, 395 -
132 Rock Creek Ranch Big Wook R., Rock Cr, 165 -
V77  Lane lake 8itch Cr,, Conant Cr, 510 20.0
¥ 178 Bitch Creek Teton R,, Bitch Cr, 475 11.0
¢ 180 Lpper Badger Creek Teton R., Badger Cr,. 440 6.0
[_7 184 Ashton Dam Enlargement Henrys Fork Snake R. 95 -
{ 185 Robinson Creek fans R,, Robinson Cr, 300 -
%22 Los* Valley Enlargement Weiser R, 500 -
*36 High Valley N.F. Payette R, 1500 -
High valley Squaw Cr. 2000 -
*39 Ory Buck N.F. Payette R, 1800 -
Dry Buck Squaw Cr, 1600 -
*49) Tripod Cresek N.,F. Payette R, 700 -
47 Grassy Flat N.F., Payette R, 1000 -
*59 Warm Spring Creek S.F. Payette R, 600 -
*83 Placerville S.F. Payette R, 1700 -
*84 Pioneerviiie S.f. Payette R, 1600 -
*36 Maadow Creek N.F. Boise R, 1800 -
*R7 Rabh 't (reek N.F. Boisa R, 1250 -
38
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: ; Site No, Site Name
-
*93  Trapper Flat
*96 Kra!l Mountain
*97 Dixie Creek
*98 Cat Creek
*100 Moores Flat
| ¥106 Coyote Butte
*115 Llong Tom Creek
*131 wWater Holes
*150 Fish Creek
*168 Birch Creek
*177 Lane Lake
*180 upper Badger Creek

b * pPotential Pumped Storage Sites

Table 2 Summary of Otfstream Reservoirs with
Signiticant Hydropower Potential (Cont,).

Water Source

S.F. Payette R,
S.f. Boise R,
S.F. Boise R,
S.F. Boise R,
S.F. Boise R,
Snake River
S.F. Boise R,
S.F. Boise
Portnuet R,
Snake River
Teton River
Teton River

Head
(f1)

2600
700
900
880

1200
645

1000

1200
665
960
510
440
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Site No. 73
Lucation:  sec 2 T 4N R2W Middleton Quadrangle (7.5 min)
L “levation Area Storage Dam Height Crest Length
' TEONSL) (acres) (acre-ft) (ft Tty
2400 -- -- -- -
2570 62 1,000 50 --
2550 410 11,000 100 --
[ 2560 510 16,000 110 --
’ 2570 640 22,000 120 3620
4
l Jrfstream Water Source: Boise River.

civersion Type: (Canal {existing Farmers Union Canal empties into reservoir area).
impoundment Impacts: Little development in area.

Acceptability Classification: B-B-B

Fiqure 10. Example sheet of Sketch Map with Location and Capacity Information
for Inventoried Offstream Reservoir Sites.
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Table 3 Summarv of Offstream Reservoir Sites with Maximum
Capacities Less than 35,000 Acre-Feet.

Site No. Site Name Max Capacity Daml Crest?
(acre-feet) Heiaht Lenath
{ft) (ft)

5 Upper Crane (Creek 33,500
15 Upper Grizzly Creek 22,000
18 Jackson Creek 23,000
31 Haw Creek 33,000
37 Lower Shafer Creek 34,000
4?2  Grassy Flat 32,000
48  Green Mountain 24,000
62 Homestead Gulch 21,000
63  Sebree 30,000
65 Chadre 24,000
67 Maqello 27,000
69 West Harley Gulch 31,000
70 Middleton 29,000
72  Upper Willow Creek 31,000
73  Lanktree Gulch 22,000
74 Little Gulch 16,000
75  Woods Gulch 26,000
83 Placerville 21,000
101 Lower Feather River 24,000
129  Tuana Gulch 25,000
160 Grizzly Creek 26,000
171 Swan Valley 32,000
176  Spring Creek 32,000
b 186 Howell Ranch 32,000

Inot including freeboard.
2At maximum water surface elevation.
3Studied in conjunction with the Big Gulch Site.
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LIKELY USES OF STORAGE WATER AND COMPREMENSIVE

DEVELOPMENT ALTERNATIVES BY BASINS

The section on values of water derined three major present day uses of
storage water that have potential economic benefits in the context of offstream
storage situations: (1) irriqation water supply; (2) hydroelectric power
development; and (3) augmented river flows for fishery enhancement. Limited
potential for municipal and industrial water supply appeared to be possible,
Flood control in both the Weiser River and the Payette River was shown to have
rather low annual benefit. The uses of water for recreation, wildlife enhance-
ment, and water quality control were not studied to any extent. In this study
1t became apparent that very few off<tream reservoir sites would in a limited
single purpose use, show a favorable benefit-to-cost ratio. Limited time and
unavatlability of operational studies make it difficult in this preliminary
study to analyze how flow would be regulated to meet comprehensive multipurpose
development of possible uses of storage water, such as combining irrigation use i
with local hydropower development, flood control, or enhancement of fish flows. i
In each basin an attempt was made to choose possible develapment schemes that
would use offstream storage and interbasin transfers to make viable water

resource development projects. On that basis the most likely development

alternatives studied under this research contract are presented in this sec-
ton,

lpper Snake River Basin Reservoir Alternatives

In the Upper Snake River basin above Milner Dam the most promising sites
for development are the Howell Ranch Site (No. 186) on Porcupine Creek, the
Lane Laxe Site (No. 1/77) on a tributary to the Teton River, the Upper Badger
“revk S1te (No. 180) on Badger Creek, and the Bitch Creek Site (No. 178) on
Batvh Creex. Faiqure 11 15 a map of the area showing the location of these

vartous otfsteeam reserynir siteq,  The Boone (reek Site indicated on the
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map of Fiqure 11 was not considered in any great detail because a diversion
would need to be made out of Yellowstone Park for offstream water. All of these
offstream storage possibilities were analyzed with the idea in mind that any

storage water would be so reqgulated as to still meet downstream demands for

irrigation. The benefits of hydroelectric power development at or near a site

f would be of a non-consumptive use. Each of these four offstream reservoir sites
are discussed here to present the conceptual idea of how the reservoir would
function,

1. The Howell Ranch Site. This site replaces Phase I Site No. 128 known

as Rock Creek Site. Figure 12 is a sketch map of the proposed reser- i

voir site showing the outline of the maximum inundated area, the two
source streams for filling the reservoir with offstream diversions, and
} comments on inpoundment impact. A very brief analysis of flows in
Robinson Creek indicated that 10,000 acre-feet could be diverted during
l the high flow season and still leave a minimum flow of 27 cfs in
Robinson Creek. An alternative might be to supply storage water from
the Falls River with a 6-1/2 mile, 50-cfs canal that could operate most
of the year and divert 30,000 acre-feet of water from the Falls River
and still maintain a 95-cfs flow. There is possibility of developing a
small amount of power at the site by dropping diverted water into the
[ reservoir from either of the canals used to furnish offstream water,
Detailed costs were not completed on this site, but compared with
similar sites that were analyzed for cost, this site will have rather
marginal economic viability. Storage at this site may improve requla-
tion for irrigation water that is now being proposed for a pressure
piping system on the irrigated areas near Ashton, Idaho as served by

the Marysville and the Yellowstone Canals.
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HOWELL RANCH
Site No. 186

Location: Sec 24 TI9N R 44 E Warm River Butte Quadrangle (15 min)

Elevation Area Storage Dam Height Crest Length
(ft-mMsL) (acres) (acre-ft) (ft) (ft)

5590 -- -- -- --
5600 19 62 10 --
5640 112 2,400 50 --
5680 320 10,700 90 --
5720 760 32,000 130 3650

Offstream Water Source: Falls River or Robinson Creek.

Diversion Type: 6% miles of new canal from Falls River or 4 miles of new canal
from Robinson Creek.

Impoundment Impacts: Inundation of uninhabited Howell Ranch and some roads.

Acceptability Classification: B-B-B

Figure 12. Sketch Map and Characteristics of the Howell Ranch Offstream Reservoir
Site (Warm River drainage).
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The Lane Lake Site. This is a site that was thus not identified on the

Phase I inventory, Figure 13 is a sketch map of the proposed reservoir
site showing the outline of the maximum inundated area, the source of
water and possible penstock location for a hydropower development that
would drop the water into a new power plant on the Teton River. A brief
analysis of the hydrology of the streams in the area indicates that
approximately 75,000 acre-feet of water could,in an average year, be
diverted out of Bitch Creek and still maintain a minimum flow of 26 cfs
at the diversion point. A 17-mile canal having a 210-cfs capacity for
seasonal diversion would permit the delivery to the Lane Lake Offstream
reservoir of 70,000 acre-feet in an average year.

An alternative source of water was considered through the possi-
bility of diverting water from Conant Creek, tributary to the Falls
River. Allowing a 13-cfs minimum flow to remain in Conant Creek, a
16.5-mile, 100-cfs canal should be able to deliver a flow of 372,000
acre-feet annually. A smaller, 75-cfs, canal should be able to deliver
approximately 28,000 acre-feet annually. Canal capacities would be
relatively large to accomodate the unrequlated spring runoffs., Very
preliminary estimates of the basic cnst of the storage dam and convey-
ance canals indicate an annual cost of this storage to be in the range
between $30 to $40/acre-foot. The net value ot the hydropower energy
generated would help in paying off that cost but would still leave $20
to 25/acre-foot of storage water to he paid for by ather possible uses.
These uses would require an operation study or flood contro! operations,
downstream irrigation diversions, and downstrean power enhancement to
determine the eneqineering feasihility, This site might [ considered

as a water storaqge source for the proposed offstream development of g
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LANE LAKE
Site No. 177
Location: Sec 13 T7N R 42 E Linderman Dam Quadrangle (7.5 min)
Elevation Area Storage Dam Height Crest Length
(fFt-MSL) (acres) (acre-ft) ft) {ft)
5450 -- -- -- -~
5460 10 34 10 --
5470 47 300 20 --
5480 115 1,080 30 --
5490 230 2,900 40 900
5500 390 5,900 50 1130
5510 570 10,700 60 2200
5520 750 17,300 70 2250
5530 900 26,000 80 2300
5540 1030 35,000 90 2360
5550 1100 46.000 100 2400
5560 1170 57,000 110 2460
5570 1240 69 ~° 120 2520
Offstream Water Source: Bitch Creek, Conan. -eek.

Diversion Type: 17-mile canal from Bitch Creek, 16'.-mile canal from Conant Creek.

Impountment Impacts: Inundation of some roads, agricultural development and limited

habitation.

Acceptability Classification: A-B-B

Figure 13.

Sketch Map and Characteristics of the Lane Lake Offstream Reservoir
Site (Teton River Drainage).
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Twin Falls Canal power release back into the Snake River downstream
from Milner Dam.

The Upper Badger Creek Site. This site, located on Badger Creek,

could store a maximum of 49,000 acre-feet. Figure 14 is a sketch map
of the proposed site showing the outline of the maximum inundated
area, a canal diversion from Teton River, and the possibility of a
tunnel to serve as a penstock to a hydroelectric power development on
the Teton River slightly upstream of the present Felt Power Plant. A
brief-analysis of the hydrology of the Teton River indicates that
87,000 acre-feet of water in an average year could be diverted through
a 380-cfs canal to the Upper Badger Creek Reservoir, leaving a minimum
flow of 150 cfs in the Teton River. An 1.8-mile from the Upper Badger
Creek to the existing Felt Reservoir would provide approximately 440
ft. of head for hydroelectric power development. In addition, a
hydroelectric power benefit could accrue to the Felt Power Plant down-
stream by having more sustained flows in the Teton River through the
storage regulation of the Upper Badger Creek Reservoir.

The Bitch Creek Site. This site was inventoried in the Phase Il por-

tion of the study of offstream reservoirs. The Bitch Creek site would
require a 475-ft high, 1400-ft long dam across the Bitch Creek Valley.
With on-stream flows and a transbasin diversion from the Teton River
through an 18-mile canal, it appears possible to develop an 11-MW
hydroelectric power plant. Fiqure 15 is a sketch map of the proposed
site showing the outline of the maximum inundated area and brief
characteristics of the site, The Bitch Creek site would cause flood-
ing of some sections of a highway, and cause problems at ¢ railroad
bridge. The high cost of a long diversion canal cut makes it less

attractive economicallyv that the Lane Lake site.
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Site No. 180
Offstream Phase I No. 135

Location: Sec 26 T7N R 44 E Lamont Quadrangle (7.5 min)
Elevation Area Storage Dam Height Crest Length
T{ft-MSLY (acres) (acre-ft) G (finL“
5840 -- -- -- --
5890 27 480 50 -~
5900 62 910 60 280
5910 157 1,970 70 --
5920 310 4,300 80 --
5930 440 8,000 90 --
5940 760 14,000 100 --
5950 1030 23,000 110 1500
5960 1300 34,000 120 2200
5970 1600 49,000 130 2600

Offstream Water Source:

Teton River.

12 miles of new canal and/or pumped storage from Felt Reservoir.

Impoundment Impacts: Limited farmstead development.

Acceptability Classification: A-B-B

Sketch Map and Characteristics of the Upper Badger Creek Offstream

Figure 14. .
Reservoir Site (Teton River Drainage).
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The Twin Falls Canal Power Site

This site is partially discussed under "Value of Storage Water" and is an
» offstream use of water that would utilize the present Twin Falls Main Canal to
divert flows that now spill over Milner Dam to develop hydropower at a site
where the main canal comes close to the Snake River Canyon rim. At this point
there is 440 feet of hydraulic head available and a 4000-cfs canal capacity.
- Figure 16 is a sketch map showing the plan arrangement for such a scheme.
Utilizing the full 4000 cfs to define flow capacity of the power plant, a 126-
MW power plant could be developed. The hydrologic analysis of flows available
for discharge through the plant on an average year indicate that 636 million
KWH of energy could be produced at the site. To accomplish this would require
modification of present irrigation practices upstream and new storage to ensure
proper releases of water at Milner Dam. No economic analysis was done on this

site but the simplicity of the power installation would tend to justify a more

refined study. Without upstream storage it is estimated that, in an average
year, 370 million KWH of energy would be available at the Twin Falls Canal
power site.

Boise River Basin Offstream Reservoir Alternatives

Twenty offstream reservoir sites were identified in the Boise River system
or adjacent areas in the Phase I, 1979 study. These sites, along with 27 new

Phase [l sites, are summarized in Table 4. The most promising of these sites

is the Coyote Butte site that has been previously proposed by the Idaho Depart-
ment of Water Resources as a pumped storage site,

1. The Coyote Butte Site. This offstream site would require four separ-

ate embankments and have a maximum impoundment capacity of 260,000
cre-feet, Two alternatives for filling it have been suggested, One

by a pump 1ift diverting water below the Mora Drop on the Mora Canal
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BITCH CREEK

Site No. 178

Location: Sec 10 T7N R 44 E Lamont Quadrangle (7.5 min)

Elevation Area Storage Dam Height Crest Length
(ft-MSL) (acres) {acre-ft) TT{ft (ft)
5495 -- -- -- --
5500 1 2 5 --
5550 22 460 55 --
5800 250 32,000 305 702
5900 630 76,000 405 1000
5950 1060 117,000 455 1200
5970 1390 142,000 475 1360

Offstream Water Source: Teton River.

Diversion Type: 18 miles of new canal from Teton River in the Teton Basin near
Tetonia.

Impoundment Impacts: Limited development and habitation in Bitch Creek Canyon.
Reservoir would inundate Lamont-Tetonia Highway. Reservoir
headwaters would reach Union Pacific Railroad Bridge over
Bitch Creek, at Water Surface elevation 5930.

Acceptability Classification: A-B-C

Figure 15. Sketch Map and Characteristics of Bitch Creek Offstream Reservoir
Site (Teton River Drainage).
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Table 4, Summary of Offstream Reservoir Sites in the Boise River Drainage

i Site No. Site Name Water Source Maximum Capacity
‘ [acre-ft)
60  Hurd Gulch Payette or Snake River 35,000
) 61  Ashlock Gulch Payette or Snake River 72,000
62  Homestead Gulch Payette River 21,000
: 63  Sebree Payette or Boise Rivers 30,000
64  Sand Run Gulch Payette River 54,000
65 Chadre Payette River 24,000
66  Conswello Payette River 56,000
67 Maqgello Payette River 27,000
68  Sand Hollow Cieek Payette River 41,000
69 West Hartley Gulch Boise and Payette Rivers 31,000
70 Middleton Payette River 29,000
71 Firebird Payette River 67,000
72  Upper Willow Creek Payette River 31,000
73 Lanktree Gulch Boise River 22,000

74 Big and Little Gulches Boise River 52,000(total)

75  Woods Gulch Boise River 26,000
76  Horseshoe Bend Road Boise River 100,000
/7 Lower Dry Creek Boise River 43,000
78 Dry Creek Boise River 53,000
79 Stuart Gulch Boise River 37,000
80 Dunnigan Creek Mores Cr and/or S Fk Payette R 240,000
81 Grimes Creek South Fork Payette River 1,500,000
82 Granite Creek South Fork Payetie River 48,000
83 Placerville South Fork Payette River 21,000
84 Pioncerville South Fork Payette River 58,000
85 Elk Creek Mores Creek 41,000
86 Meadow Creek Crooked and/or N Fk Boise Rivers 44,000
i a7 Rabbit Creek Crooked and/or N Fk Boise Rivers 152,000
v 88  Lower Crooked River N Fk Boise and/or S Fk Payette River 250,000
89  Crooked River West N Fk Boise and/or S Fk Payette River 119,000
90  Crooked River East South Fork Payette River 37,000
9] llpper Crooked River S Fk Payette River 49,000
92  Archie Mountain S Fk Payette River 49,000
93  Trapper Flat S Fk Payette River 178,000
94  Bear River N Fk Boise River and/or Crooked Rivers 93,000
95 Blacks Creek Road S Fk Boise River 44 000
96 Krall Mountain S Fk Boise River 121,000
97  Dixie (Creek S Fk Boise River 46,000
98 (Cat Creek 5 Fk Boise River 93,000
99 Trinity Mountain S Fk Boise River 104,000
100 Moores Flat S Fk Boise River 52,000
101 Lower Feather River S Fk Boise River 24,000
102  Upper Feather River S Fk Boise River 70,000
103  Lower Little Smoky Creek  Big Smoky Creek, S Fk Boise River 76,000
‘ 104  Upper Little Smoky Creek Big Smoky Creek, S Fk Boise River 87,000
1 105 Indian Creek-Mayfield S Fk Boise River 52,000
106 Coyote Rutte Boise River 260,000
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Powerp]ant at Snake R1ver (645 ft max1mum head)
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Pumping Plant

I

163,000 acre-ft at elevation 2900 ft.

R
o )

Coyote Butte (7.5 min) .
L .

"

~260,000 acre-ft at elevation 2920 ft. .
. :

COYOTE BUTTE

Site No. 106
| Location: Sec 20 T1S R-1E Coyote Butte Quadrangle (7.5 min)
Low Dams (3) High Dams (4) 4
Elevation Area Storage Area Storage |
T{ft-MSLY (acres) (acre-ft) (acres) (acre-ft)
y
: 2823 -- -- ~- --
“ 2840 153 865 111 480
' 2860 560 7,900 520 6,300
. 2870 2,700 23,000 2,400 20,000
: 2880 4,400 59,000 3,800 50,000
: 2900 6,200 163,000 5,400 142,000
| 2920 -~ -- 6,600 260,000

Boise River.

Offstream Water Source:

; Diversion Type: 165-ft pump 1ift (to elevation 2920 ft) from existing Mora Canal.

New transmission line in area; proposed powerplant located
in existing Birds of Prey Natural Area.

Impoundment Impacts:

Acceptability Classification: B-A-A

Figure 18.

Sketch Map and Characteristics of the Coyote Butte Offstream Reservoir
(Boise River Drainage).
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and another by a pump lift from the Mora Canal upstream of the Drop.

Figure 17 presents a sketch map of the Coyote Butte Site showing the

water source and elevation information for the development. A consi-
derable pumping 1ift is required but recovery of power is envisioned
' by dropping the water through a hydraulic head of 645 feet into the
| Snake River near the existing Swan Falls power plant. Storage-water
could also be released back into the Mora Caral irrigation system with
the use of a reversible pump-turbine in the event of an unexpected
irrigation water shortage. Figure 18 gives details of the Coyote
Butte offstream Reservoir Site along with the characteristics of the
reservoir,

A very brief analysis was made of using Boise River runoff flows
diverted during the non-irrigation season into the Mora Canal to
determine the practicality of filling and using the maximum storage
capacity at the site. Details on the water availability analysis are

presented in the Aopendix. Brief preliminary analyses of costs and

benefits indicate this site has reasonable economic possibility,

2. The Dunnigan Creek Site. This offstream reservoir site is proposed as

, a possibility for developing storage upstream from Lucky Peak Dam. It

{ would require a canal diversion from Mores Creek and would use on-
stream flows in Grimes Creek. There is also the option of a very
high-head pumped storage interchange with the South Fork of the
Payette River, A brief economic costs appraisal indicates only a fair
economic possibility.

Payette River Basin Offstream Reservoir Alternatives

Thiry-six offstream reservoir sites in the Payette River drainaue were in-

ventoried in Phase [ and Phase Il of this research study. In Phase Il the
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eanc Ipal eftort was devoted “o looking gt ratner ldarge interbasin transfers

that might develop extensive hydraulic head for hyaroclecteic developments,
Table 5 summnar izes the various sites considered.  The most promising sites are
discussed below:

L& 2. The Squaw Creek Sites. This development idea involves two different

reservoir sites alternatives. The first alternative, designated as
Squaw Creek (Lower) Site No. 34, anvolves a ?252,00-acre-foot reservoir,
The water supply tur this would come from a 12-mile tunnel diversion
trom the North Fork of the Payette River at Smiths Ferry. This would be
an alternative to the North Fork Payetie River power development pro-
posed by the Idaho Power Company, now In the licensing process. Figure
19 is a sketch map of the overall scheme, Figure 20 shows a detailed
sketch map showing reservoir characteristics of the lower site, This

particular scheme proposes development of 1500 feet of hydraulic head ;

for power purposes in the transbasin diversion from Smiths Ferry on the
Payette River to Squaw Creek. It allows for minimal inundation of
valuable land areas in the Squaw Creek drainage, and provides storage
for downstream irrigation demands in the Payette River basin below
existing Black Canyon Reservoir, A brief economic analysis of costs '
E indicates that power revenues should be greater than the costs of the ‘
dam, power plant, and tunnel development,
Squaw Creek (Upper) Site No. 35 would consider a much larger reser-
voir (2,060,000 acre-feet of storage capacity) and is illustrated in
Figure 21. This would flood the 0la, Idaho area. The added storage
could provide for much more flexibility in high flow years. Power

plants would be located at the tunnel outlet from the Smiths Ferry
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Table 5 Summary of Offstream Reservoir Sites in the Payette River Drainage

Sote No. Site Name Water Source Max1mum Storage

24 Crystal School Payette or Snake River 91,000

2o Little Willow Creek Payette River 85,600

l 6 Birding Island Payette River 175,000
J7 Big Willow Creek Weiser and Payette Rivers 310,000

2% lpper Big Willow N Fk Payette or Little Weiser R 350,000

9 Sand Hollow Payette River 145,000

22 Bissel Creek Payette River 187,000

31 Haw Creek Payette River 33,000

32 8lack Canyon Enlargement  Payette River 180,000

22 Sweet Payette River 148,000

23 Squaw Creek (Lower) N Fk Payette River 550,000

25 Squaw Creek (Upper) N Fk Payette River 2,600,000

ih High Valley N Fk Payette River 1,760,000

7 Lower Shafer Creek Payette River 34,000

12 Jpper Shafer Creek Payette River 93,000

3¢ Jry Buck Payette River 380,000

470 Tripod Creek N Fk Payette River 54,000

41 Round Valley N Fk Payette River 430,000

17 Lrassy Flat N Fk Payette River 32,000

2 #1a Creek N Fk Payette River 400,000

| 44 Horsethief Basin Big Creek 75,000

‘ W Soott Valley N Fk Payette and/or Gold Fork R 131,000
] do Geid Fork N Fk Payette River 930,000
47 ¥eenally Creek Gold Fork R, Boulder Creek 330,000

44 Groen Mountain Rapid Creek 24,000

5 Ragulder Creek Lake Fork Creek 93,000

. Little Payette Lake Lake Fork Creek 37,000

y -, Trowns Pond N Fk Payette River 97 ,0n0
* o “lick Rock Lake Fork Creek tributaries 35,000
- 'pper Payette Lake Summit Creek 98,000

"5 Middie Fork Payette R, N Fk & M Fk Payette River 1,600,000

5 ower Scriver (Creek N Fk & M Fk Payette River 44 000

i T Anderson Creek S Fk Payette River h1,000
=7 Wash Creek S Fk Payette River 55,000

Prdaeon Flat S Fk Payette River 490,000

“a Warm Spring Creek S Fk Payette River A1, h00
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Figure 19. Sketch Map of Overall Scheme for the
Squaw Creek Offstream Reservoir Sites.
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p ,',Tr,ﬁ-‘,-L,

0la (7.5 min)

SQUAW CREEK
(Lower Site) T

5 Site No. 34

.ocetion:  Sec 10 T8N R1E Webb Creek Quadrangle (7.5 min) i
Elevation Area Storage Dam Height Crest Length
TFeMsL) (acres) (EE?EJ;%f) __'_(?579_—_ _"_(ftS"E"‘
2660 -- -- -- -
2680 20 135 20 --
, e720 95 2,250 60 400
! 2767 13 7,780 100 600
2200 346 18,300 140 740
2540 530 35,700 180 900
QAT 351 63,100 220 1060
22y 1459 109,000 260 1260
1 R 2710 191,000 300 1360
L 3550 253,000 320 1440
A 4420 333,000 340 152
30a0 6520 550,000 380 1720 :
!

Jffstream Water Source: North fFork Payette River.
Liversion Type:  12-mile hydroelectric power tunnel (1500-ft head).

Jomaundment Impacts:  Agricultural development and residences near Ola.

} (0la at 3000-ft elevation). k
? :
{ rettauility Classification: A-A-B ;
é it
:
{ t
|
t 0
: “igure ?0. Tketch Map and Characteristics of Squaw Creek (Lower) Offstream

keservoir Site (Payette River Drainage).
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Location:

Elevation

(ft/MsSL)
2700
2300
2880
2960
2980
3000
3040
3080
3120
3200
3240

Diversion Type:

Impoundment Impacts:

Sec 3 T8N

Area
(acres)

204
656
2,450
3,290
4,121
6,194
8,160
10,100
13,000
15,100

Offstream Water Source:

SQUAW CREEK

(Upper Site)

Site No.

35

R1E Webb Creek Quadrangle (7.5 min)

Storage
(acre-ft)

7,200
38,100
147,000
204,000
278,000
483,000
769,000
1,130,000
2,060,000
2,600,000

agricultural Tands.

Acceptability Classification:

Figure 21.

A-A-C

North Fork Payette River.

Dam Height
(ft)

100
180
260
280
300
340
380
420
500
540

Crest Length
(ft)

12-mile hydroelectric power tunnel (1300-ft head)

Inundation of town of Ola (elevation 3000 ft) and surrounding

Detailed Sketch Map and Characteristics of the Squaw Creek (upper)
Offstream Reservoir Site {Payette River Drainage).

ol ntinsmiion,




diversion and at the Squaw Creek Dam. The tunnel diversion could be
expected to have a hydraulic head of 1300 feet with a power plant
having 187-MW capacity. The power plant at the upper Squaw Creek Dam
could have an average hydraulic head at the dam of 460 feet and plant
capacity of 90 MW. This would have a capacity of 2500 cfs to give

. opportunity to utilize high seasonal releases in the North Fork Payette
| River from existing Cascade Reservoir,

3. The Middle Fork Payette River Site. This site envisions a high dam on

the Middle Fork of the Payette River above Garden Valley, ldaho. A
schematic layout of the development is shown in Figure 22. It should
be noted that it would involve two tunnels, an 8-mile tunnel from Smith
Ferry on the North Fork of the Payette River, developing a hydraulic
head of 1100 to 1200 feet, and another tunnel of 15-mile length that
would permit development of 200 feet of head. Roth the existing
Cascade Reservoir and the existing Deadwoood Reservoir would provide
storage regulation for the power flows. Regulation for downstream
irrigation and other uses could be accomplished at the Middle Fork
offstream reservoir. Figure 23 gives detailed information about the
site and the reservoir characteristics. A serious problem is the
finoding of campgrounds and summer homes in the Middle Fork Valley. A
brief study of reservoir costs indicate that the power revenues would
more than pay for the costs involved in such a project.

Other possible sites of smaller size that might have need for
more study are the Bissel Creek Site and the Horsethief Basin Site.

aoioer River fasin Offstream Reservoir Alternatives

Boc tase the Weiser River is presently less requlited than river, in any of

e e deaingaes investigated, more offort was extended Lo study offstream

6?2
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m1ths Ferry

i ““ -

ing Springs (15 min)'

~k\\m‘1‘19\%$

| MIDDLE FORK PAYETTE RIVER
Site No. 54
ccation: Sec 10 T 9N R4 E Garden Valley Quadrangle (15 min)
] /it iun Area Storage Dam Height Crest Length

{acres) (acre-ft) Tfty Ft)

Vo - -- - -

120 5.600 40 --
100 91.000 120 2200
3300 300,000 200 3400
4ehH0 £10,000 230 4300
620 1,040,000 360 6300
7400 1,605,000 440 3600

corwater Soarcer North and South Forks of Payette Rvier.

. A-vile hydroelectyic nower tunnel from North Fork Payette River
neos Smiths Ferry [1160-1t head) and/or 15-mile tunnel from South
ford Payette River below the mouth of the Deadwood fivor.

v Teactss o Inundation of nabitation, roads, and campgrounds along Middle
Fovk Payelre River Valley.
, veloie o Yasn fication: A-A-(
{ ‘ Lo Taand Lndractar utics of Middle Tore Payette River Offstream
oerviooe Site, 04 i
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storage sites in that drainage. Table 6 summarizes the various sites consi-

dered.

1.

The most promising sites are discussed below:

The Sugarloaf Reservoir Site. This proposed development located on

Crane Creek would 1nundate the existing Crane Creek Reservoir. The
maximum storage capacity would be approximately 600,000 acre-feet.
Figure 24 presents a graphical sketch of the proposed project and
Figure 25 gives more details of the project characteristics. The main
offstream water source would be an 18-mile tunnel diversion of the
North Fork of the Payette River from the existing Cascade Reservoir.
Leaving a minimum flow for instream needs, approximately 635,000 acre-
feet could be diverted on an average year from the Payette River
system. In addition, a 10-mile canal from the Little Weiser River
could be made that would furnish 52,000 acre-feet of water on an
average year to the Sugarloaf Reservoir,

This would require a very high, 625-ft dam. A 200-MW hydropower
plant at the tunnel exit could utilize 1400 feet of hydraulic head. A
power plant of about 110 MW could utilize the varying head at the
Sugarloaf Dam. There might be need to provide storage on the South
Fork of the Payette River to replace storage water now used at such
operations as the Black Canyon Dam and the Black Canyon Irrigation
Nistrict. Development of an onstream reservoir at the Galloway Site
on the lower Weiser River would benefit by the increased storage and
interbasin transfer of water. The 600,000-acre-feet storage capacity
would allow for flexible control of water in the North Fork of the
Payette River. With the large capacity of the two reservoirs and the

high capacity discharge of the tunnel, power could be produced as

|
|
|
|
|
|
|
|
|
|
4
|
|




“ite No. Site Name Water Source Max. Capacity

{acre-feet)

1 Cove Creek Weiser R, Crane Cr, or N Fk Payette R 78,000
i Deadman Gulch Little Weiser, N Fk Payette Rivers 400,000
3 Sugarloaf N Fk Payette, Little Weiser Rivers 600,000
4 Granger Butte North Fork Payette River 375,000
5 Upper Crane (Creek Little Weiser River 33,500
6 Riley Butte North Fork Payette River 310,000
7 Big Flat Little Weiser River 52,000
8 South Fork Crane Creek North Fork Payette River 680,000
9  Hog Creek Butte Little Weiser River 48,000
10 Lower Sage Creek Keithly Creek 69,000
11 Indian Valley Middle Fork Weiser River 554,000
12 Monday Guich Little Weiser River 40,000
! Lower Monday Gulch Little Weiser River 107,000
14 Rush Creek Goodrich, Cow and Grizzly Creeks 42,500
R Upper Grizzly Creek Rush, Cow, Goodrich Crs, Weiser R 22,000
16 Bacon Creek Middle Fork Weiser River 45,500
17 Johnson Creek Hornet Creek 50,000
18 Jackson Creek Johnson or Hornet Creek 23,000
19 Hornet Creek Weiser, West Fork Weiser Rivers 360,000
20 North Hornet Creek Hornet Cr, North Fork Weiser R 80,000
71 West Fork Weiser River Weiser River 94,000
2?2 Lost Valley Enlargement Lost Creek Add'1. 25,000
"3 Price Valley Lost Creek, Weiser River 352,000

Table 6 Summary of Offstream Reservoir Sites in the Weiser River Drainage

— %

66




“(abeuleuq 43ALY 43SLBM) UOLIRUWMOJUI 3[LJ04d puB 324Nn0S J33eM
BULMOYS 3315 ALOAUISIY WeIU}S4( Je0(4ebng 3yl 4o dey yoIdxs

Lo

.

dow uo0d0

}UD|4 13Mog pasodoid P
jauun) pasodoid ====
utjadid pasodold -+
|oup) pasodoid —-—
woang
SETIPY|

AN3931

2\
A

2p0250)

B e

S
C(O/.-

Vi

A\
\

(peal sso4g 14 08Y1) egee3

N

—

— =

'§3y apDISD) ==

—
e — = —

i 5
——
— P

c—
3>_.m\/\l.

€ 'ON 3HS

~
~
v
)
Y
\

GL.../

‘'say joofipbng

(pPoH sS049 34 09¢)
002213 SM
AN 13SI9M Py
-
JI0A1353Yy }0Oji0DNg L (peay ss046 14 029)

0292 13
b o 02

HOL2e1II'SM

INIWdOTIAIQ HIMOd

HGISL 13 S M

TTHL7713040AH QNY ¥I0AY3SIY KYIULSI40 A3S0d0¥d FYOTYYINS IHL

"§2 d4nbt 4

&0”..0/\

HL1HON

67

———— et

httacibio

e




ﬁ ?:‘ ’ B .m\ : T o ANew O -
'\ ! 4 Corria > Mgl ““
}" T . - - " . .‘S--n Ane . . -
! , Crane Creek Reservoir (15 min)
\ . 3
\ .

\ - N

=
-\
, o
! .
‘; » \
oo T
‘ ] o : , ~
L o { P ~ e % T
'(A? ;22;532? R T south Fork Crane Creek Site A S .
|
SUGARLUAT
Site No. 3
' _ocation: Sec 3 T 11 N R 3N Crane Creek Reservoir Quadrangle (15 min)
Elevation Area Storage Dam Height Crest Length
[fL-MsL) (acres) (acre-ft) Tft) (ft)
2620 -- -- -- -~
. 3000 293 37,300 360 1300
' 3120 934 105,000 500 1560
3160 1,430 152.000 540 1670
3270 5,810 237,000 580 1500
5221 7,500 424,000 600 1620
3240 10,100 600,000 620 1930

fstrean Water Source:  HNorth Fork Payette River.

virsion iype: lo-mite hydroelectric power tunnel from Cascade Reservoir
Crane Creek (1400 ft  head).

Tipoundment Impacts: Water surface elevations greater than 3150 would flood

considerable anricultural lands and the existing Crane
Creck Reservoir (3191 ft MSL).
!
i
¢
I

‘rceprability Classification: A-A-B
“ira 050 Sketch Map and (naracterictics of the Sugarloaf Offstream Reservoir Site.
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seasonal peaking power. Preliminary economic analyses indicate deve-
lopment costs could be more than paid for by power revenues.

The Granger Butte Site. Thi< proposed site lucated in an essentially

undeveloped region of the Weiser River drainage, is envisioned to have
a maximum storage or 375,000 acre-feet. Fiqure 26 presents a sketch
map and characteristics of the site. This proposal would require a
17-mile power diversion tunnel from Cascade Reservoir., This would
require a lower dam than the Sugarloaf Site but would not necessarily
plan for power development at the reservoir dam site. There would be
less opportunity to have carryover storage and less flexibility in
release schedules for power use, fish enhancement and other uses. No
cost analysis was made of this scheme but it is not likely that it
would be as cost effective as the Sugarloaf site.

The Monday Gulch Site. This proposed site is one that has been fre-

quently mentioned as a likely site for offstream storage because of the

natural dam site and the nature of the bowl-shaped basin. Figure 27

presents a sketch map of the sitc and reservoir characteristics.

Throughout this report this site has been used as an example study

e i

site., In an earlier section it is shown that pumping may be a
relatively economical means of filling this reservoi* . 1pared to a
long, gravity-fed canal. A later section of the __orv . asSessment
of social, political and environmental acceptibility uses the Monday
Gulch site as an example showing a proposed methodology to be used for
planning such water developments. The Monday Gulch site appears to be
rather expensive and storage water is likely to cost more than

$30/acre-foot. The proposed water uses are releases for supplemental
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anager Butte (7.5 min)

et A

B

Liley Butte (7.5 min)f

GRANGER BUT T
Site No. 4

Location: Sec 4 T 12N R1W
Granger Butte Quadrangle (7.5 min)

Elevation Area Storage Dam Height

(ft-MSL)  T{acres) T{acre-ft) ~Tft)
3230 -~ -- --
3240 22 73 10
3260 270 2,540 30
3280 730 12,200 50
3300 1400 33,500 70
3320 2200 69,700 90
3340 2960 121,000 110
3360 3740 188,000 130
3380 4660 272,000 150
3400 5640 375,000 170

Crest Length (elevation 3400): 3450 ft,

Offstream Water Source: North Fork Payette
River.

Diversion Type: 17-mile hydroelectric power
tunnel from Cascade Reservoir
(Payette Drainage)
(1400 ft. head).

habitation, and roads.

Pigure 26, Sketch Map and Characteristics of Granger Butte Offstream Reservoir
Site (Weiser River Drainage).
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Impoundment Impacts: Agricultural Development.
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MONDAY GULCH q
Site No. 12 ]
Offstream Phase I No. 002 ,
Location: Sec 9 T 14 N R1W Council Quadrangle (15 min)
Elevation Area Storage Dam Height Crest Length
(ft-MSL) (acres) (acre-ft) (ft) ft
2915 -- -- -- -~
2960 67 1,000 -~ -~
3000 426 9,330 &5 -~
3040 1160 40,400 125 750

Offstream Water Source:

Little Weiser River.

11 miles new canatl.

Impoundment Impacts: Limited farming and habitation.

Acceptability Classification: B-B-A

Sketch Map and Characteristics of the Monday Gulch Offstream Reservoir
Site (Weiser River Drainage).
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irrigation water and fishery enhancement flows. These uses are not gt

this time expected to have benefits equal to $30/acre foot unless

worked into an inteqrated water resource development, like the

Sugarloaf site development, with an onstream development at Galloway

site on the lower portion of the Weiser River. A more comprehensive

appraisal needs to be made of such a possibility.
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ASSESSMENT OF SOCIAL, POLITICAL, AND ENVIRONMENTAL ACCEPTABILITY

by

H. S. Duncombe
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Proposed System of Evaluating the Political Feasibility of Alternative
lmpoundment Sites I‘

In meeting this portion of the research studies objectives a pre-
Timinary effort has been initiated to develop a system for evaluating i
the political feasibility of alternative water impoundment sites. f

The objective of this proposed system is to reduce the cost of pre- i
paring detailed engineering studies of impoundments that would generate
so much political opposition that it would be unlikely that the plans
would be approved by Congress, the Idaho Water Resources Board, Idaho
Public Utilities Commission, Federal Energy Regulating Commission, or 1
other government bodies. The proposed system would also focus attention
on sites which appear most politically feasible so that government agencies
and utilities could concentrate their engineering studies on the sites
most likely to be approved.

The proposed system inciudes two measures of political feasibility.

It consists of a comp.lation of the ratings of a diverse group of 20-40

A knowledgeable people on perceived impacts of the proposed impoundment.
This measure is intended to determine the political support or opposition
the proposed site will engender before Congress, the Idaho Water Resources
Board, Idaho Public Utilities Commission, Federal Energy Regulatory Com-
mission and other gover- -t bodies.

The second measure .. entitled "Prediction of Agency Action." These
are separate estimates of action that will be taken on the proposed site
by qovernment decision making agencies such as the I[daho Water Resources
ard, Tdaho Public Utilities Commission, and Federal Energy Requlatory

ssion. Tie estimates will be based partly on the "Profile of General
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Political Acceptability" of the site and partly on a study of the voting
behavior of members of the decision making boards and commissions and

decision-making of agency executives.

series of factors which are politically significant in generating support or
opposition for most impoundments. The political importance of each factor
would be judged on those rating the impoundrments sc that if a factor was not

applicable for a particular impoundment the raters would indicate not applicable

on the form, The standard factors to be used for rating are: ;
1. Power

2. Flood control i

k |

3. [rrigation i

i,

4, Navigation and boating (includes power boating, water skiing, :

rafting, canoeing, kayaking, etc.)
5. Property bax base
6. Fishing (lake and stream) ;
7. Wildlife and Hunting
8. Parks
9. Municipal or industrial water supply

10.  Archeology and historical sites

s memerai -

1. Scenic values
12, Land flooded or disturbed by site %

13. Transportation

14. Water Quality

15. Wilderness




The standard factors would be listed vertically on a sheet of paper
with those factors not pertinent to a particular project omitted. Attach-
ment A is a sample rating form with Figure 28 showing information needed

for the evaluation. The "Profile of General Political Acceptability" would

then be sent to a diverse group of 20-40 people knowledgeable about the
general area of the site. The panel would vary from site to site although
several proposed sites in the same area would be judged by the same panel.
The panel would be asked to do two things:

1. Indicate the importance of each factor on a 5 point scale.

2. Indicate the political impact of the factor (from +5 to -5).

A +5 in political impact would indicate the rater felt that an impound- j
ment site would have a highly favorable impact. For example, irrigators
might strongly support the site as an additional, much-needed source of g
water. A -5 impact would indicate the rater's view that the proposed H
site would produce strong political opposition.

After the rating is completed a total rating could be produced by
multiplying the importance of the factor (the weight) times the rating.
For example, Rater A might give a 4 rating for the importance of power
and a +3 rating for its political impact. The result would be a +12

rating which would be combined with the other ratings given by Rate A

to give his total rating for the site. Adding the total ratings given
oy each rater and dividing by the number of ratings would give a general
political acceptability rating. While this rating of general political

acceptability might be used in a manner similar to a cost-benefit ratio,
the writer cautions against its over-use. The profile itself built from
the ratings will probably prove more valuable than any single overall

fiqure fnr a particular site.
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2. We would contact officials in the area of the impoundment such
as a local banker, newspaperman, or county commissioner to
learn the names of individuals who could represent the views
of other affected groups. For example, we know the impoundment
would provide water for downstream farmers. From contacts with
a prominent county commissioner who lives in the area we
could get the name of a farmer who knows the views of farmers
in the area and might be a leader in making known these views.
We would then cont2-t the farmer and ask that he be one of
the raters.

In making the final selection of raters, we will try to eliminate persons

PEUTT TR ENERTT T R TERET T T TR ST T e e e e o e

whoses biases on the impoundment are so strong they could not be reason-

ably fair in their rating. We would not want, for example, an opponent

of a dam who would rate every one of the factors a -5 or a supporter who

would rate every factor a +5. MWe anticipate that many of the raters will

!
l
|
«
|
E
!
'
|
[
]
|

have strong feelings for or against some aspect of the dam (i.e. irrigation
water, effects on fishing, etc.) but want raters who can be objective on !

most factors. For a particular site, the following people might be selected.

1. An irrigation district official in the area of the impoundment.
2. A power company official.
3. Several fariers who would represent both upstream and downstream
interests.
y 4, A downstream city official (this would be particularly important
if flood control or municipal water supply were involved).
5. A county commissioner from a district including the site or
affegcted by the site.
6. A property owner in an area to be flooded or disturbed by the
] project.
7. A fisheries biologist selected by the Fish and Game Department
from the reqion affected by the site.
E 8. A game management specialist selected by the Fish and Game

Department from the region affected by the impoundment.

9. A Transportation Department official knowledgeable about the
affect of the site on roads.
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22.

23.

E

T

Some raters (particularly those representing state agencies) may wish

——— ——m =

10.
1.
12.

14,

15,

17.

18.

19.
20.
21.

24.
25.

One or two Idaho Water Resources Department officials.
A Department of Parks and Recreation Department official.

A member of the Idaho Whitewater Association familiar with
freeflowing streams in the area.

A member of the Idaho Conservation League from the area.

A member of the Idaho Wildlife Federation from the area.

An official of the Associated Taxpayers of Idaho who would be
familiar with the tax impact Of the project and affect on local

business and property owners.

An official of the State Historical Values who could rate the
archeological and historic values of the project.

A water quality specialist from the Department of Health and
Welfare.

A farmer or rancher suggested by the Idaho Farm Bureau or other
farm organization powerful in the area.

A realtor in the area affected by the site.

A member of the Sierra Club in the area.

A consumer group official.

A banker in the area affected by the site.

An official of the Army Corps of Engineers who knows the area.

A county cooperative extension agent and/or ASCS executive.

State legislator(s) living near the area affected by the impoundment.

to rate a project on only a few criteria in their area of expertise. For
example, a fishers biologist might only wish to give a rating on the effect
of the impoundment on fishing and water quality. If the evaluator and
planner pressed these raters to give rating in other areas they might

refuse to rate at all or give only perfunctary attention to other items.
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Therefore, the writer in his judgement would ask the raters to give ratings
to as many of the 15 criteria as they feel knowledgeable about. This

will reduce the total number of items rated but would not interfere with
the computation of a numeric indext. A1l of the raters will be asked to
fill out one page forw containing a structured questionnaire on the front
side and open-ended questions on the reverse side. A copy of the proposed
. form way be found in Attachment A.

This project study has tested out the methodology of selecting raters
by having one of the researchers contact state and interest group officials
in Boise to select raters for the Monday Guich proposed impoundment in
Adams County. The researcher drove to the site of the impoundment, con-
tacted persons in the Weiser, Cambridge, Indian Valley and Council areas,
and selected an additional list of local raters. The tentative list of

persons selected is shown in Attachment B.

Prediction of Agency Action - The "Profile of General Political Accept-
abitity" will not, of course, predict how a particular decision-making body
will vote on a proposed impoundment. It will give an indication of which
qgroups will testify in the hearing of the project and the intensity and direc-
tion of their testimony. This testimony will have some impact on the decision.

The knowledge and values of the members of decision making boards
and commissions will also have an important impact on their decisions.

From interviews, it is hoped that a profile of this knowledge and views
can be built. From analysis of past votes of board or commission members
as well as a knowledge of their current views, we are hoping to be able
to predict the votes of individual commissioners on particular projects.

For example, we are confident we would have been able to predict a 3-0
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or 2-1 in the ldaho Public Utilities Commission against the South Fork
of the Payette Hydro Development Project and would have been able to pre-
dict a favorable vote for the North Fork project.

The writer would propose to make a detailed study of the voting and
values of the members of:

1. The Idaho Public Utilities Commission

2. The ldaho Water Resources Board

3. The Idaho State Board of Health and Welfare

4. The ldaho Fish and Game Commission

5. The Federal Energy Regulatory Commission

In addition, the writer would hope to provide a methodology for the gen-
eral prediction of the action that might be taken by federal or state
landowning agencies on particular sites.

The end product of the project would be a "Prediction of Political
Action" sheet for each proposed impoundment or water development site
which would predict whether the site would receive the necessary approvals

for the project to be completed.

80




ATTACHMENT A

Proposed Rating Form for the Profile of Politi<:1 Acceptability

Attached is a one page summary of the proposed
impoundment. We are asking you to aive your opinions of the acceptability
of this project to you and the people you know. MWe are asking that you
identify yourself on this form so that we understand where you live and
your connection with the proposed impoundment.

Name Telephone (home) __  (office) .
Address o e

Street or Route City or Post Office County Zip code
Occupation

How do you feel about the proposed impoundment described on the attached page?

How do you think others feel about the proposed impoundment?




X

Please rate the proposed impoundments on as many of the following factors
as you feel knowledgeable about. Please rate first the importance of the
factor. A factor of no importance, for example, should receive a 0 rating
while a factor of very great importance would receive a +5 rating. Then
rate the factors on their political impact. A +5 rating would indicate a
highly favorable response and a -5 a highly unfavorable.

Importance of Factor Political Impact of Factor

Very 0f no Highly Highly
Factor Important Important Favorable Neutral Unfavorable

5 4 3 2 1 0 +5 4 3 2 1 0 -1 -2 -3 -4 -5
Power
Flood control

Irrigation

Navigation
and Boating

Property
Tax Base

Fishing

Wildiife &
Hunting

Parks

Water
Supply

Archeological
& Historical
Sites

Scenic
Values

Land Flooded
or Disturbed
by Site
Transpor:ation

Water
Quality A

d4ilderness

Your overall
Rating of Poli-
tical Impact
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LOCATION
County:
Section, Township, Range:
River Basin:
RESERVOIR CHARACTERISTICS
Maximum Pool Elevation:
Dam Height:
Crest Length:
Maximum Surface Area:
Gross Storage Content:
WATER SOURCE
Source Name:
Location of Diversion Point:
Type of Diversion:
Diversion Distance:
[MPOUNDMENT _IMPACT
Unimproved Road to be Relocated:
Grazing lLands:
Limited Farmstead Development:
COST ESTIMATE

Live Storage Cost:

Adams
Sec 9, T 14 N, R1W
Weiser River

3040 ft

125 ft

750 ft

1160 ft

40,000 acre-feet

Little Heiser Kiver
T14 N, R1W
Canal

11 miles

$31.86/acre-feet

Based on the Conveyance and Basic Dam Costs.

Figure 28. Descriplive Sket. h and Engineering Data Necessary to Familiarize

A Rater With Features of a Water Reservoir Development.
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ATTACHMENT B

A Test of the Selection of Raters for the Profile of Political Acceptability

One of the most difficult tasks in establisning a "Profile of Political
Acceptability" for a particular off-stream storage project is the selection
of a panel of people who can provide a broad spectrum of interest and know-
ledgye on a particular project. To gain insight on the best means of select-
ing ing persons who could best evaluate the project, one of the researchers
tested this process on the Monday Gulch project in Adams County, Idaho. The
researcher used a two step approach in selecting a 1ist of nanes of people
who could evaluate the project from many different points of views:

1. The research spent two days in Boise contacting key interest

aroups and state agencies. Officials were asked to supply
the names of local or regional people who could best evaluate
the project and fill in the rating form we have developed.

2. The researchers spent a day in the Weiser River Valley and

interviewed a number of people in Weiser, Cambridge, Indian

Valley and Council to select other prople who could also

serve as raters.
The research contacted some, but not all, of the proposed raters. A final
list of raters can only be compiled after all raters have been contacted.
In some cases two or more persons from the same organization would cooper-
ate in the rating process. There is at least one person in the following
tentative 1ist of raters familiar with each of the 15 rating factors, but

very few (if any) of the raters are very knowledgeable about the effect

of the Monday Gulch impboundment on all of the factors. The tentative

raters are:




10.

1.

i2.

Mr. Ross Strawn, President of the Weiser Irrigation District. Mr.
Strawn was suqgaested by Mr., Sherill Chapman, Director of the Idaho
Woater Regouroe, oo iation,

Mr. Robert J. O0'Connor, Executive Vice-President and Chief Operations
Officer of the ldaho Power Company. HMr. 0'Connor would probably dele-
gate the responsibility to someone else in his company.

Mr. Verl King and Mr. Bill Gosset of the Idaho Water Resources Dept.
Mr. Verl King is familiar with power potential of projects and Mr,
Gosset flood control projects.

Mr. Vic Armacost , Army Corps of Engineers, Walla Walla Office.

Mr. Dale Christiansen, Director of Idaho Department of Parks and
Recreation. Mr. Christiansen would undoubtedly seek assistance from
Mr. Don Denton on the impact of the impoundment on park planning. He
would also seek advice from Jim Paulsen on the effect on power boat-
ing and from Todd Graff on the effect on canoes and kayacking.

Mr. Ken Horowitz, Idaho Whitewater Association.

Mr. Will Reid, fisheries biologist of Region 3 of the Department of
Fish and Game. He would probably be the person selected by the Dept.
of Fish and Game as most knowledgeable on the fisheries impact of the
project.

Mr. Charles Jensen, game management specialist of Region 3 of the Fish
and Game Department.

Mr. Russ Westerberg, Director of the Associated Taxpayers of Idaho.
He would delegate the rating to one of his staff who would visit the
area and confer with local businessmen and property owners. Mr,
Westerberg states he could develop a tax profile of the project and
accurately guage the public feeling on the project.

Mr. Tom Green, State Historical Society. Mr. Green would make a pre-
Timinary assessment on the archeological and historic values of the
site by going to the file to see if the impoundment would cover

known historic or archeological sites and would estimate whether a
more thorough study would uncover any sights. However, after a site
is selected he would need to nake {or contract for) a more thorough
study.

Mr. Al Murray, Environmental Control Section, Department of Health

and Welfare. Mr., Murray might have Mr. Bill Clark and John Wroten of
the Boise Field Office to make some field surveys on the environmental
impact of the impoundment on water. Dick Rogers who worked on the
[daho Water Survey might be involved in assessing the impact on
municipal water suppli-s.

Mr. Dean Tisdale, Chief of "araqement and Planning, Idaho Department

of Transportation. Mr. Tisdaie could quickly determine if th ,roposed
impourdment would affect any state hichwav or local road. [f it
doe, have n eoffect on 4 road or <ompvree of agaregate, one of his staff

would explove further,




23.

24.

26.

27.

~No
uel

M. W)L H. Daniels, ldaho Conservation Leaque member from Weiser. He
was suqggested by Mr. Pet Tord, = official of the Idaho Conservation 3
Leaque.

br. Sam Monger, Council. He 15 en active mener of the Idaho Wildlife
Federation suyqgested by Mr. Bruce Bowler, otficia! ot the ldaho
Wildlife Federation.

Mr. CIiff Keppinger, County Cownissioner of Adam County. He owns a
farm in the area to £° “looded by the impoundmnent and surveyed the
area in the 1940°'s.

Mr. Lawson Howland, County Commissioner of Washingtcon County, he is a
farmer who represents an area of his county which may receive irriga- g
tion benefits from the impoundment,

My, Jim Bumgarner, « cottle farmer who is an officiail of the Weiser
Mlood Control District and weiser lrrigation District.

Mr. Dale Castayno, a farmer suggested by Mr. John Hatch, Director of
Pubiic Affairs of tkhe Idaho Farm Bureau federaticn. Mr. Castagno
runs cattle in the area of the impoundment.

Dennis Baird, an official of the Sierra Club, and President of the
Idaho Environmental Council.

Mr. Ottis Peterson, retired Bureau of Reclamation official working
with the Idaho Consumer Affairs, Inc.

Realtor, Karen Hollis of Pavette selected by Mr. Mark Donn of the
Idaho Association of Realtors and/or Realtor Ferd Dunn of Council.

Mr. Jonn Sachtjen, farmer in the Cambridge area who fariis near the
Little Weiser below the project.

Mr. Dawson Gaertner, farmer at Midvale.

Mr. George Danielson, owner and manager of a large general

merchandise store at Cambridge. Mr. Danielson is a member of the Idaho
House of Representatives and very knowledgeable about the nolitical
views of the people of Cambridge and the surrounding area.

Mr. Malcolm Hewet - a Director of the Little Weiser Irrigation Dis-
trict that operates the Benn Ross impoundment close to Monday Gulich.

Mr. Don Wood, Adams County Assessor and President of the Council
Chamber of Commerce.

Mr. Chad Gibson, Adams County Agent, Council.

Mr. Ken Schwartz, Aqgricultural Stabilization and Conservation Ser-
vice executive stationed in Council.




29. Mr. Steve Shumway, Council farmer who would understard the feelinas
of farmers upstream from the project on the Weiser River,

30. State Senator Larry Craig, who operates a cattle ranch in the Midvale
area.

31. Mr. Harry Nelson, retired former owner of the Weiser, Signal-American,

who as a newspaper publisher has taken an active interest in Weiser
River water projects for 25 years.

32. Mr. Keith Alsager, President of the Cambridge Chamber of Commerce and

Manager of the branch of the First Security Bank in Cambridge.

The preceeding list of people includes persons from the affected state
agencies, representatives from key interest qgroups, and people representing
the following areas in the Weiser Valley - Weiser, Cambridge, the Indian
Creek area, and the Council area. Upstream and downstream farm interests
are represented.

White we did not select a final list of raters for the Monday Gulch

project, the test was very useful in showing that it is possible to select

an excellent group of raters with a wide range of perspective on the project.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

In this assessment, over 200 offstream reservoir sites were considered.

Most of them were visited but the principal information gained is from prelimi-

nary map studies. The following conclusions are made from this research.

1.

The study of the availability of water indicates, with present prac-
tices, that little water is available for new storage development in
the Snake River System upstream from Milner Dam, or in the Big Lost
and Little Lost River systems and the Wood River drainage. The Boise
River appears to have some uncontracted storage and existing
reservoirs tend to fill most years, indicating offstream reservoirs
could be used to store spring flood flows on most years. This
additional storage could provide flexibility and, hopefully, resource
uses that would have positive net benefits. The Payette River with
modification in system operation likewise appears to offer some
potential for development of offstream reservoirs. Because the Weiser
River has rather small amounts of existing storage there appears to be
a definite justification for seeking both onstream and offstream
reservoir storage in that drainage.

The assessment of costs of reservoir development and value of water
shows that irrigation use may have values ranging from $20/acre-foot
up to a high of $100/acre-foot. Hydropower developments iay have
gross values under Idaho conditions of greater than $40/acre foot.
Since the value of electric power is increasing rapidly, the value of
water in hydroelectric use will be changing and will make many now

economically questionable sites worth developing. The downstream
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gross value or value added for fishery enhancement appear to range
from $4 to $26/acre-foot. Flood control benefits on the Weiser River
were found to be less than $1/acre-foot. Rarely will all of these
water use benefits be additive because the uses conflict as to when
releases from storage will need to be met. Preliminary cost analysis
on a range of offstream reservoir sites indicate that basic costs of
just the dams, spillways, outlet works and water conveyance systems
will in most cases exceed $40 per acre foot. On that basis it has
been shown by this study that only the very best offstream reservoir
sites are apt to be cost effective under present economic conditions.
A study of the limitation to pumping height indicates that it is not
possible to assign a limit to pumping 1ift for offstream reservoirs.
The Coyote Butte Site shows that if a recovery of the pumping 1ift can
be made with a much higher hydropower head it may be wise to have
higher pumping lifts., Several offstream reservoir sites of that type
were inventoried in the process of this study.

Small reservoir sites of less than 35,000 acre-feet capacity were in-
ventoried and preliminary analysis of feasibility studied. Few if any
will have costs of less than $50/acre foot if conveyance channels,
pumping lifts, or supply tunnels of any reasonable length are included
in the cost. These smaller sites have been separately identified for
future reference. Limited search for these small reservoirs was
conducted in the Snake River system upstream of Swan Falls Dam except
for a few possible sites in the Henrys Fork drainage.

This study points to the most likely water uses for offstream storage
as being for hydropower development, for some types of high-valued-
crop irrigation, for augmentation of instream flows for fishery en-

hancement and for flood control in special cases. Because of the
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rising value of hydropower considerable time was devoted to seeking
out schemes that would include transbasin diversion for hydropower
development. A brief review of how onstream reservoirs might benefit
fish migration on the Lower Snake River indicates some possibility for
favorable benefits, but a more detailed study with smaller operatioral
time increments than monthly flow data are needed to verify the
reality of the advantages of fish flow augmentation.

A brief study of conservation in the magnitude of diversions made
for irrigation in the Henrys Fork River was an effort to meet the ob-
Jjective of identifying uses of water and conservation goals that might
result from offstream reservoir development. That evaluation indi-
cates, with reduction in the amounts of given irrigation diversions,
that the average year hydrologic condition would provide opportunity
for water for offstream reservoirs. Much caution in using these early
findings should be exercised because of the many physical, environmen-
tal and institutional restraints that are involved in the real world
of water management,

In an attempt to screen and indicate a priority for future study of
offstream storage sites for water development, a cataloguing and a
subjective ranking has been made of all the sites, Table A-7-1. The
subjective ranking has developed a comprehensive evaluation based on
three principal considerations; 1) water availability, 2) economic
viability, and 3) environmental impact. The analysis has indicated
that it is wise to consider the potential in terms of specific drain-
ages. In the Upper Snake Region, sites that show reasonable promise
are the Howell Ranch Site in the Warm River drainage, the Lane Lake

Site, the Badger Creek Site and the Bitch Creek Site all in the Teton

River drainage. A unique site that needs future study is an offstream




hydropower site on the Twin Falls Canal Company main canal. This
would involve a need for upstream offstream storage to develop the
full potential at the hydropower site.

In the Boise River and the adjacent area along the main stem of the
Snake River, the Coyote Butte Site No. 106 has unique possibilities,
especially if existing canals can be used for conveyance of flood
flows of the Boise River. This might likewise have potential to serve
as a dry year irrigation water supply source for Boise Project Board
of Control lands. Another possibility in the Mores Creek area of the
Boise River is the Dunnigan Creek Site No. 80.

The Payette River water availability analysis and search for off-

stream storage sites indicates that rather large water resource devel-
opments utilizing interbasin tranfers by tunnels could provide off-
stream reservoir possibilities. The most promising are two sites on
Squaw Creek, designated Squaw Creek (Lower Site) Offstream Reservoir,

Site No. 34, Squaw Creek (Upper Site) Offstream Reservoir Site No. 35,

and Middle Fork Payette River Offstream Reservoir Site No. 54.
Smaller sites that would have unique possibilities are Bissel Creek ﬁ

Offstream Reservoir Site No. 30 and Horsethief Basin Offstream Reser-

voir Site No. 44.

In the Weiser River basin twenty-three sites were investigated and
the most promising are: The Sugarloaf Offstream Reservoir Site (No.
3), the Granger Butte Offstream Reservoir (Site No. 4), and the Monday
Gulch Offstream Reservoir (Site No. 12). The first two will involve
complicated water transfer from the existing Cascade Reservoir,
possible integration with storage in existing Crane Creek Reservoir,

and possible diversion from Weiser River sources.
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Dr. Duncombe has studied the problem of assessing the social, politi-

cal and environmental acceptibility of offc<tream reservoirs as water
resource development alternatives, A methodology for developing a
profile of general political acceptability has been developed and a
"prediction of agency action" as a measure to be used for more cost
effective water resource planning has been suggested. An example of
how to develop and who might be used to develop a profile of general
political acceptability has been presented using the Monday Gulch
Offstream Reservoir Site. This utilizes systematized rating and
weighing of considerations that can be identified as important in the

decision making process.

Recommendat ions

The research in Phase II of offstream reservoirs sites for water resource

development opened up many questions especially as to viability of interbasin

transfers and as such opened up opportunity for much conflict and misunder-

standing of intent as to how water might be used. These recommendations are

made with the reservation that these schemes are merely conceptual and should

not be taken as advocating the actual development of any scheme. Thus the fol-

lowing are specific recommendations:

1.

On the more promising sites additional studies in more detail should
be made of water availability in the form of operational hydrologic
studies covering a series of years that would allow opportunity to de-
termine how the water storage and release would function in a sequen-
tial time perind. In particular, studies should be made of the Upper
Snake River, attempting to determine, with additional storage avail-

able, more precisely the impact of reductions in irrigation diversions
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and the compatibility of new uses of the water resource, particularly
including instream flow needs. Specific sites that would merit effort
as additional studies are sites such as the Howell Ranch Site, the
Upper Badger Creek Site, and the Power site on the Twin Falls Cnala
(dropping water back into the Snake River). Numerous assumptions were
made in the progress of research on the minimum flows that should be
maintained. More attention needs to be given, in river and reservoir
operationel studies, to minimum flows and restraints required by
existing water rights and contractual water supply agreements.

On the more promising offstream sites detailed cost and benefit
studies should be undertaken. This could include again sites like
Upper Badger Creek, the Coyote Butte Site, and sites in the Weiser
River drainage.

The conceptual schemes for developing offstream reservoirs with trans-
basin diversions in the Payette and Weiser River basins for high head,
high capacity hydropower plants, should be studied in more depth.
Specific sites that should be investigated are the Monday Gulch site,
the Sugarloaf Site, the Squaw Creek Sites, and the Midle Fork of the
Payette River Site. More on-site inspection should be made of
feasibility level studies. There are several of these schemes that
have been suggested by this research. Initial reaction from special
interest groups may be a problem. The methodglogy suggested by Dr.
Duncombe for developing profiles of general political acceptability
might be applied to a group of these offstream reservoii developments
even before extensive funding for site investigations, like drilling

and specific project formulation, is undertaken.
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A more thorough effort needs to be made to develop comprehensive and
integrated uses of the water resource rather than just consider a
single offstream reservoir. This should include trying to utilize
both offstream and onstream reservoirs rather than restricting the
study to offstream possibilities alone.

The assessment of how reservoir operational studies might be under-
taken with regard to enhancing fishery through special flow regulation
is relatively new and more research is needed on that subject.

Studies could be extended to other basins, like the Salmon River Basin
within the state. Future effort should focus on more defined project
operational studies, even on smaller scale projects or planning
schemes.

A Phase III study was anticipated by the team that conducted this
investigation. A more refined appraisal of how to determine the pub-
lic acceptability of particular offstream reservoir and water resource
development possibilites is recommended for a definitive and creative
research effort. This should include more detailed operational

studies of the manner in which storage releases could be made to

enhance the fishery.
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2. HENRYS FORK RIVER EXAMPLE WATER AVAILABILITY ANALYSIS

Assumptions and definition of analysis

{ This analysis was made to show an example of how decreases in irrigation

diversion rates might provide in-channel water that could be used for offstream

storage development. The following assumptions were made:

1.

The main stem canals shown in Figure 1 will be supplied with water from ¢
the Henrys Fork River and the two reservoirs will be filled to meet
water deliveries in effect as of 1977 degree of development.

The theoretical water demand will be based on farm requirement for |
alfalfa at Ashton using the 80 percentile of irrigation requirements

reported by Sutter and Corey. (Sutter and Corey, 1968).

One analysis will consider the overall irrigation efficiency of 30%.

An attainable irrigation efficiency of 42% will be used to estimate water

savings that might be used to fill new storage.

Average year conditions will be studied and to make it a more realistic

true-time sequence, water year 1951 will be used for the operational

study.

A minimum flow release below Island Park Reservoir will be equal to the

record minimum flow of 17,200 acre-feet (March 1932). The total yearly

flow that year was 302,000 acre-feet as compared to the 1928-1977

average flow of 422,700 acre-feet.
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MAIN STEM HENRYS FORK SNAKE RIVER
AVERAGE YEAR

80 %
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Figure A-2-1. Graphical Study of Storage Water Availability - Main Stem Henrys
Fork Snake River - 1951 - Average Year Condition.
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MAIN STEM HENRYS FORK SNAKE RIVER WATER AVAILABILITY AND IRRIGATION DEMANDS
1951 AVERAGE YEAR
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Figure A-2-2. Graphical Study Comparing Water Availability and Irrigation Demands
for Main Stem Henrys Fork Snake River - 1951 Average Year Condition.




—

70

60

50

30

River Discharge in Thousands of cfs
H
o

HENRYS FORK SNAKE RIVER WATER AVAILABILITY

AVERAGE YEAR

New Storage _—— -
Water Avculobllny

AN

Isiland Park

Natural Inflow to <

AN

\\Q\\\\\\\\\\\\Q\

20 —
§\; .
NN -
10 }— = Minimum Flow |
0
Oct. Nov. Dec. Jon. Feb. Mar. April May June July Aug. Sept.
Figure A-2-3. Graphical Study Showing When New Storage Operations Would Occur-

Main Stem Henrys Fork Snake River - 1951 Average Year Conditions.
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3. PAYETTE RIVER WATER AVAILABILITY ANALYSIS

Assumptions and definition of analysis

This analysis was made to show how water in the Payette River Jrainage

might be made available to offstream reservoirs throughout different years with

different stream flows, different irrigation efficiencies, and different

demands for irrigation releases. Fiqure A-3-1 shows schematically the various

key gaging stations and reservoir locations, The following assumptions were

made:

1.

A pattern of irrigation demands and cropping was chosen as similar to
that of the Boise Project which has been studied extensively by Warnick
and Brockway, 1974,

A reported actual 1977 irrigation diversion record was used but missing
data on unmeasured months was extrapolated on the basis of average year
conditions,

A series of irrigation diversion requirements were estimated based on
comsumptive use data from Corey and Sutter (1970), and on 1977 reported
irrigated acreage. The reported irrigation efficiency of 26% and
reported attainable efficiency of 44% were taken from the U.S.
Department of Interior 1978 publication,

The operational information generated is shown in Tables A-3-1 and

Table A-3-2,

Personal Communication from A,C. Robertson presented flow data and acreaqe

data that was collected for the 1977 water year.
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Table A-3-1. Estimated Irrigation Diversion Requirements in the
Payette River Below Horseshoe Bend for 44% and 26% System
Efficiencies.

(1000's Acre-Feet)

System Efficiency = 44%

Crop April May June July Aug. Sept. Oct. Total
Corn 116.4 10396 25058 31691 27386 8534 -- 103181
Srain 7203 27816 45159 38233 78592 -- - 147003 |
day -- 31016 57100 72726 60258 33246 11220 266466 |
dasture 4821 19394 32193 41558 31473 11858 1884 143181 |
! Potatoes 1197 4678 15785 23722 14144 - - 59526 |
Jegetables 1879 5137 7581 1463 .- - - 16060 i
rchard - 1718 3081 984 3452 1045 643 14823 ;
15216 1010% 18495/ 213377 165308 65583 13747 750240 %

System Efficrency = 76%

Zrop Boril  May  Jme  July  Aug.  Sept.  Oct.  Total
“orn 197 17569 4234 8358 45282 14477 .- 173376

Srain 12173 47000 76319 64614 48320 - - 248435

fay .- 53938 96499 12790/ 101836 56186 18967 450328

Sasture 8147 32776 55406 0233 53266 20040 3184 242057

7 20t atoes 2023 7906 2667 40090 23903 -- -- 100599
. jeqetables 3176 R6R? 12817 2477 - - - 27142
Orchard .- 2903 5207 6733 5834 3287 1087 25061

25716 170783 314268 0607 278441 93935 23233 1766083
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PAYETTE RIVER WATER AVAILABILITY
»] DRY YEAR
, ACTUAL DIVERSIONS

i Actual Irrigation Water Diversions = 862,368 acre-feet.
Unregulated flow = 1,121,000 acre-feet.

Water available for uses other than irrigation below Black Canyon Dam.

NE |

Shortage = 513,128 acre-feet.

b\\\ Water to compensate for shortage.

400

300

% 1/

200 / // ./ié “'\\\'\\\j

100 % Nk\\ AN
1 SN

\‘

36,000 Acre-ft/month

Monthly Flow in Thousands of Acre-ft

4
|+

ol

Oct Nov Dec Jon Feb Mar Apr May June July Aug Sept

Figure A-3-2. Graphical Presentation of the Availability of Payctte River Water
at Horseshoe Bend (Dry Year 1977 With Actual Diversions).
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PAYETTE RIVER WATER AVAILABILITY
AVERAGE YEAR
i 443 IRRIGATION EFFICIENCY

| Water diversions needed for system efficiency of 44Y%.
i —— Unregulated flow = 2,196,000 2cre-feet.

Water available for uses other than irrigation either above or
below Black Canyon Dam = 1,210,630 acre-feet.

! // Water available for uses other than irrigation below Black
Canyon Dam 223,030 acre-feet.

/!
Shortage.

Water to compensate for shortage.

600

(8]

(@]

(@)}
7
Z

:
N
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300 Z/‘//
/Y
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77 27
_ ’ //// ?]/f
oo LS Ao 7 ]/ [/ g//;
77V 7T S/

Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept

Monthly Flow in Thousands of Acre-ft

0

Figure A-3-3. Graphical Presentation of the Availability of Payette
River Water at Horseshoe Bend (1964 Average Year with
44% Irrigation Efficiency).




PAYETTE RIVER WATER AVAILABILITY
DRY YEAR
447% IRRIGATION EFFICIENCY

— — MWater needed for system efficiency of 449,
—— Unregulated flow = 1,121,000 acre-ft.

| //'water available for uses other than irrigation either above
or below Black Canyon Dam

@water available for uses other than irrigation below Black
Canyon Dam.

/4;Shortage.
\

Water to compensate for shortage.

400

300

200 \Y\S\&\\_/m
N ; o

100

-

LI .

Monthly Flow in Thousands of Acre-ft

Minimum Flow / LLLD,
36,000 Acre-ft/month /
7 § 2217 ]/D;; ;Z
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Figure A-3-4. Graphical Presentation of the Availability of Payette River Water
at Horseshoe Bend (Dry Year 1977 with 447 Irrigation Efficiency).
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PAYETTE RIVER WATER AVAILABILITY - AVERAGE YEAR - 26% IRRIGATION EFFICIENCY

— - — MWater diversions needed for system efficiency of 26%.
Unregulated flow = 2,107,000 acre-feet.

Water available for uses other than irr.gation either above or below
Black Canyon Dam = 624,000 acre-feet.

Water available for uses other than irrigation below Black Canyon Dam
= 204,050 acre-feet.

/i Shortage.
\\
Water to compensate for shortage.
600

500 ‘ Si?gt\

Pt A, BRI + B o

_
N

7
N

//i\;}\ i

/ /

\fwei;':ic;nc;’g Aerantt /month // /////A ://///
5

TH7 7/ NT 717 / / //

Y I
ia W/ ;
0

Oct Nov Dec dJan Feb Mar Apr May June July Aug Sept

Monthly Flow in Thousands of Acre-ft

100

Figure A-3-5. Graphical Presentation of the Availability of Payette River Water
at Horseshoe Bend (1959 Average Year with 267 irrigation efficiency). i'
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PAYETTE RIVER WATER AVAILABILITY - WET YEAR - 26% IRRIGATION EFFICIENCY

| i
800 -

l |
needed for system
N efficiency = 269

— — Water Diversions
1,284,000 Acre-ft.

700 L. — Unregulated flow

= 1,435,800 Acre-ft. \Qi;

= /)/ Water available for \
A uses other than \\X

irrigation above or \

600 below Black Canyon \5\ (§§b\

= 1,210,630 Acre-ft. \\\X\\\Y
@ Water available for /
500 | uses other than

irrigation below

3/ i ‘
o| Boww VNI

WA /Y
. / / / //_/ /—//A

200 //: /// //f]//////

/ | ,
100 7 // / J ///// ‘g
v -

Acre-ft/month ! |

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sept

Minimum VA
flow 36,000 4&%\4 ?[ A
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Tigure A-3-6. Graphical Presentation of the Availability of Payette River Water
at Horseshoe Bend (Wet Year 1951 with 267 Irrigation Efficiency).
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PAYETTE RIVER WATER AVAILABILITY - WET YEAR - 447 IRRIGATION EFFICIENCY

— - . Water diversions needed for system efficiency of 44% = 750,240

| acre-feet.
Unregulated flow = 3,050,000 acre-feet.
/ Water availabie for uscc other than irrigation either above or

below Black Canyon Dam = 2,016,A°0 acre-feet.

Water available for uses other than irrigation below Black Canyon
Dam = 223,030 acre-feet.

Shortage. I

\\ Water to compensate for shortage.

800} —1 o
T N
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Figure A-3-7. Graphical Presentation of the Availability of Payette River
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4. WATER AVAILABILITY ANALYSIS OF TWIN FALLS CANAL POWER DEVELOPMENT

Assumptions and definition of analysis.

The basic premise was stated that the full capacity of the Twin Falls main
canal could be used to convey water to a new power plant at a point where the

main canal comes to the canyon rim and a hydraulic head might be developed for

'j hydropower. The following assumptions were made:
1. A1l flows passed Milner Dam on the Snake River would be routed to dass
through the Twin Falls Canal,
2. The channel capacity would be limited to the present 4000 cfs and it
would be maintained at full discharge at all times and serve both
irrigation and power releases,

3. The irrigation relations were the historical releases for the year

studied.

4, The water flow that was deficient in availability to keep the Twin
Falls Canal full as shown in the year studied would be furnished hy new
offstream storage and improvement in irrigation efficiency by decreas-
ing farm diversion requirements.

The following computational table shows details as to how the water availa-

bility was computed and the way energy output was computed. Figure A-4-1 shows

how much so called new storage water would be needed in an average year.
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5. OFFSTREAM RESERVOIR COSTS ANALYSIS

3 Assumptions and definition of analysis

This analysis has utilized a group of published cost curves to give prelim-
inary information as to the economic viability of the various offstream reser-
voir sites studied. The curves shown in this appendix were for different time
periods and information taken from them has been updated to July 1980 costs.
The following assumptions were made:

1. The dam, embankment, spillway, outlet works, and known hydroelectric
plants sizes were the unique costs and an accounting for these would
give a suitable cost value to make related costs comparisons.

2. A sample calculation of costs is presented as Table A-5-1. In order to
accomplish this it was necessary to make an estimate of divertable
water. Figure A-5-5 presents a araphical representation of the esti-
mate of diversion capacity for the Monday Gulch 0ffstream Reservoir

Site and how the water would be obtained.
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Table A-5-1. Computational Table for Monday Gulch Cost Study.

MUAY GULCH
Site No, 1?7
LostoEstimates (1)

(2)

Embankment

Dam Height - 131 ft (125 ft + 6-ft frecboard)

Crest Length = 800 f. Shape Factor (K ) = 1.00

Total Cost = [30 + 2/3(131)(2.5)] 131 x 800 (Ks) ($/cy) =
54

(4)
= 480,000 cy x 1.00 x 6.96 $/cy x 0.933) x 2,52/ 211 =

$3,600,900.00 %3,600,000.00
Spillwgy(s)
Estimated capacity = 1000 cfs
Spillway Head = 125 ft
125 Q 1000 = 3953 which gives (curve):  $410,C00 «x 3.02/1.04(4):

= $1,190,000.00 $1,190,000. 00

Ouplgt‘yané(s)
Design Capacity (3 month release) = 5 ﬁaﬁ%%l%g%’aé$§E;§§EVEf§?EbhlﬁT' = 223 cfs

125 Y 223 = 1867 which gives (curve): $470,000 x 3.11/1.03(4)

= $1,420,000. 00 $1,420,000.00
Cang[(7)
Estimated Capacity = 200 c¢fs
Length = 11 miles {4)
Cost = $160/Ft x 0.90'3) x 2.78/2.27 = $176.35/¢t
or $176.35/ft x 5280 ft /mile x 11 miles = $10,000,000. 00

Total Capital Cost
Annual Cost (8)
Cost per acre-foot of Storage capacity (40,400 acre-feet)

$16,210,000. 00
3 1,287,000.00
s _ 3186

) July 1980 Price Level.

) Figures.

) Geographic Cost Adjustment Factor for ldaho.
) Cost Indexes .

) Figure A-5-2.

) Fiyure A-5-3.

) Fiqure A-5-4,

)

7 3745 intevest, S0-year life,
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LITTLE WEISER RIVER WATER AVAILABILITY
AVERAGE YEAR

—— Average year runoff.

in cfs

Monthly Flow

Undiverted runoff.

Divertable runoff = 48,000 acre-feet of Little Weiser River water
possible with a 200-cfs canal.

400.~__~r_aﬁf_4vg_‘ ..... {“ﬁ“mﬂ,ﬂww,___4 4
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fFigure A-5-5. Water Availability for Diversion From the Little Weiser River
to the Monday Gulch Offstream Reservoir Site (Average Year).




6. WATER AVAILABIITY ANALYSIS FOR COYOTE BUTTE OFFSTREAM RESERVOIR

I Assumpt ions and definition of analysis

This analysis was made to show how in an average year the water for storage

in an offstream reservoir at the Coyote Butte Site might be made available.

I.

The following assumptions were made:

That the diversions for water to be stored in Coyote Butte Reservoir
would come from the Boise River at Diversion Dam and be carried in
existing canals and pumped from Mora Canal to the reservoir site.

The water flows would be those in excess of present irriqation require-
ments.

Storage requlation at Lucky Peak Reservoir and other Boise River reser-
voirs would provide flexibility to be ahle to capture most of the flood
flow in the Boise River,

Tables A-6-1 and A-6-2 shaw how the assessment of flow might be
analysed (no true-time operational release study was made.)

The Birds of Prey natural area would not be enlarged and cause conflict
with developing the required water impoundment.

Power releases could be made at times to meet the greatest peaking
needs and serve a high-valued load.

Water stored in the Coyote Butte Offstream reservoir could be returned

to the Mora Canal to meet unexpected irrigation needs.
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Table A-6-1. Computational Table Showing Justification of Availability
| of Water for Coyote Butte Offstream Reservoir (1964 Average Year)

Location or Station Diversions or Drains Net Computational Flow
I (acre-feet) (acre-feet)
BOISE RIVER AT BOISE (Gage=677,300) (677,330)
Settlers Canal - 52,500 624,800
\ Drain No. 3 + 6,200 631,000
Thurman Ditch - 11,100 619,900
Farmer Union Canal - 76,000 543,900
Boise Sewer + 5,400 549,300
New Dry Creek Canal - 23,900 525,400
Ballentyne Canal - 6,500 518,900
I Eagle Drain + 21,200 540,100
Middleton Canal - 48,400 491,700
Thurman Drain + 6,000 497,700
Little Pioneer Canal - 11,800 485,900
Phyllis Canal - 133,200 352,700
Canyon County Canal - 24,900 327,800
Caldwell Highline Canal - 21,700 306,100
Five Mile Creek + 37,400 343,500
North and South Middleton Drain + 45,900 389,400
Willow Creek + 7,800 397,200
Mason Drain and Creek + 45,900 443,100
Riverside Canal - 82,200 360,900
Hartley Drain + 25,800 386,700
Sebree Canal - 97,500 289,200
Campbell Canal - 9,800 279,400
Siebenberg Canal - 3,400 276,000(minimum)
Indian Creek + 75,800 351,800
Eureka No. 2 Canal - 32,400 319,400
Upper Center Point Canal - 6,300 313,100
Lower Center Point Canal - 8,700 304,400
BOISE RIVER AT NOTUS (Gage=726,800) (726,800)

The calculated available water at Diversion Dam using Siebenberg flow while leaving a
150-cfs{108,700 acre-feet/year} minimum is 276,000 - 108,700 or 167,300 acre-feet.

The calculated available water of 167,300 acre-feet does not include the additional
water available from unaccounted-for returns between Boise and Notus o

726,800 - 304,400 or 422,400 acre-feet.
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i Table A-6-2. Computational Table Showing Justification of Availability
of Water for Coyote Butte Offstream Reservoir (1952 Wet Year)

Location or Station Diversions or Drains Net Computational Flow
(acre-feet) (acre-feet)
BOISE RIVER AT BOISE (Gage=1,764,000) (1,764,000)
Settlers Canal - 54,600 1,709,400
' Orain No. 3 + 7,000 1,716,400
j Thurman Ditch - 10,000 1,706,300
‘ Farmer Union Canal - 71,400 1,634,900
Boise Sewer + 4,600 1,639,500
New Dry Creek Canal - 21,900 1,617,600
Ballentyne Canal - 5,400 1,612,200
Fagle Drain + 19,300 1,631,500
Middleton Canal - 53,800 1,577,700
Thurman Drain + 8,900 1,586,600
Little Pioneer Canal - 12,200 1,574,400
Phyllis Canal - 129,400 1,445,000
Canyon County Canal - 25,600 1,419,400
Caldwell Highline Canal - 14,100 1,405,300
Five Mile Creek + 36,100 1,441,400
North and South Middleton Drain + 46,100 1,487,500
Willow Creek + 12,400 1,499,900
Mason Drain and Creek + 50,500 1,550,400
Riverside Canal - 96,900 1,453,500
Hartley Drain + 24,300 1,477,800
Sebree Canal - 113,300 1,364,500
: Campbell Canal - 6,600 1,357,900
Siebenberg Canal - 3,400 1,354,500 (minimum)
Indian Creek + 73,700 1,428,200
Eurerka No. ? Canal - 26,900 1,401,300
jpper Center Point Canal - 6,300 1,395,000
Lower Center Point Canal - 6,200 1,388,800
BOIS. RIVER AT NOTUS (Gage=1,832,800) (1,832,800)

The calculated available water at Diversion Dam using Siebenberg flow while leaving a
150-cfs(108,700 acre-feet/year) minimum is 1,354,500-108,700 or 1,245,800 acre-feet,

The calculated available water of 1,245,800 acre-feet does not include the additional
water available from unaccounted-for returns between Boise and Notus of
1,832,800-1,388,800 or 440,000 acre-feet,
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7. OFFSTREAM RESERVOIR SITE SUMMARY AND RANKING

Table A-7-1 which follows is a subjective tabulation of all offstream
reservoir sites studied under both Phase I and Phase II of this contract
research. The number, name, and maximum storage is reported for each site. A
rating in the form of an acceptability classification was made of the
availability of water, the economic viability, and the freedom from adverse
impact resulting from impoundments and construction features of the water

resource development.

Guidelines for rating the availability of water

The availability of water rating was somewhat subjectively but bhased on
studies made during the progress of the research. The guidelines are:
1. Evidence of flow magnitudes in source streams that will permit filling
the reservoirs when average year conditions prevail.
2. Evidence that water diversions for storage will not disrupt present
water uses.
3. Evidence that dry years will still provide some storage water and have
beneficial releases for new or future uses.
An entry of A was made in the table if all three criteria appear to be
adequately met. An entry of B was made if only two criteria were met. An

entry of C was made if all three criteria were not adequately met.

Guidelines for making rating for economic viability

The economic viability rating does not imply that an economic analysis was
done on each site but that subjective appraisals were made, knowina that costs

would be greater or less on given sites than those on which preliminary

economic analysis were made. The guidelines are:




1. Evidence that the annual cost of dam, spillway and outlet works would

be less than $30/acre-foot of storage.

[ X

Evidence that water use benefits would include several purposes and be
nearly equal to the dam, spillway and outlet works annual costs.

3. Evidence that the conveyance costs would not be unreasonable with

respect to the dam, spillway, and outlet works costs.

An entry of A was made in the table if all three criteria were adequately met.
An entry of B was made if only two criteria were met and one of them appears
to be relatively adverse. An entry of C was made if only one of the criteria
was met and there was a very strong adverse economic cost apparent in either

of the three categories.

Guideline for rating the impoundment impacts.

The impoundment impact evaluation indicates a subjective appraisal of
those considerations which might influence acceptability such as displacement
of habitation and utilities, disruption of highly developed agricultural
activity, and serious environmental degradation or obvious institutional or
legal problems. The quidelines are:

1. Evidence that minimal displacement of habitation, utilities and

commercial developments would result,

2. Evidence that very little highly developed agriculture would be dis-

placed.

3. Evidence that there would be little environmental degradation, minimal

adverse impact on fish and wildlife, minimal impairment of recreation-
al use activities, or adverse impacts on known archeaological and

historical sites.

4. Evidence that there is a minimum of institutional or legal problems.




s

An entry of A was made in the table if three of the four criteria were ade-
quately met. An entry of B was made if two of four criteria were adequately
met and no serious neqative impacts were obvious. An entry of C was made if
only two of the criteria was met and there was evidence of a serious problem in
any one of the four criteria.

As a further rating action in the acceptability classification, an
unacceptable rating was designated as an X in the space of any entry if it was
considered that the site had such negative possibilities due to any one of the

rating considerations that it was not worth further investigative time.
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Table A-7-1. Offstream Reservoir Site Summary
and Acceptability Classification

2 ©

~ v

: & > Yy o §

£ £ $F F g §F
! < & g 35 55 S8
© o O X< S NS
! Acre-feet Availability Classification
1 2 3 4 5 6
Weiser River Drainage
| 1 Cove Creek 78,000 A C B
‘ 2 Deadman Gulch 400,000 A B B
3 Sugarloaf 600,000 A A B
4 Granger Butte 375,000 A A B
5 Upper Crane Creek 33,500 B C C
6 Riley Butte 310,000 A B B
7 Big Flat 52,000 B C B
8 South Fork Crane Creek 680,000 A C B
9 Hog Creek Butte 48,000 B C C
10 Lower Sage Creek 69,000 C B B
11 Indian Valley 554,000 B B X
12 Monday Gulch 40,000 B B A
13 Lower Monday Gulch 107,000 C C A
14 Rush Creek 42,500 C C 8
15 Upper Grizzly Creek 22,000 B C A
16 Bacon Creek 45,500 B C B
17 Johnson Creek 50,000 B C A
18 Jackson Creek 23,000 A C A
19 Hornet Creek 360,000 c ¢ ¢C
20 North Hornet Creek 80,000 C C B
21 West Fork Weiser River 94,000 B C C
22 Lost Valley Enlargement Add*'1 25,000 B B A
23 Price Valley 350,000 B C C
Payette River Drainage

i 24 Crystal School 91,000 A C B
25 Little Willow Creek 85,000 A C C
26 Birding Island 175,000 A CC
27 Big Willow Creek 310,000 A X C
28 Upper Big Willow 350,000 B X B
29 Sand Hollow 145,000 A C B
30 Bissel Creek 187,000 A C A
31 Haw Creek 33,000 A C B
32 Black Canyon Enlargement Add'l. 180,000 A B X
33 Sweet 148,000 A B X
34 Squaw Creek (Lower) 550,000 A A B
35 Squaw Creek (Upper) 2,600,000 A A C
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Table A-7-1.
and Acceptability Classification (cont.)

High Valley

Lower Shafer Creek
Upper Shafer Creek
Dry Buck

Tripod Creek

Round Valley
Grassy Flat

Big Creek
Horsethief Basin
Scott Valley

Gold Fork

Kennally Creek
Green Mountain
Boulder Creek
Little Payette Lake
Browns Pond

Slick Rock

Upper Payette Lake

Middle Fork Payette R,

Lower Scriver Creek
Anderson Creek

Wash Creek

Pidgeon Flat

Warm Spring Creek

Hurd Gulch

Ashlock Gulch
Homes*ead Gulch
Sebree

Sand Run Gulch
Chadre

Conswello

Magello

Sand Hollow Creek
West Hartley Gulch
Middleton

Firebird

Upper Willow Creek
Lanktree Gulch

Big and Little Gulches

Woods Gulch
Horseshoe B8end Road
Lower Dry Creek

Dry Creek

Stuart Gulch
Dunnigan Creek
Grimes Creek

Offstream Reservoir Site Summary

3

Payette River Drainage (Cont.)

1,760,000
34,000
93,000

380,000

54,000

430,000

32,000

400,000

75,000

131,000
930,000
330,000

24,000

93,000

Add'1. 37,000
92,000

35,000

Add'l. 98,000

1,600,000
44,000
51,000
55,000

490,000
61,500

Boise River Drainage

35,000
72,000
21,000
30,000
54,000
24,000
56,000
27,000
41,000
31,000
29,000
67,000
31,000
22,000

52,000(total)

26,000
100,000
43,000
53,000
37,000
240,000
1,500,000
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€ Table A-7-1. Offstream Reservoir Site Summary
' and Acceptability Classification (cont.)

107
108
109
110
111
112
113
114
115
116
117
118
119
120

3

Boise River Drainage (Cont.)

Granite Creek 48,000
Placerville 21,000
Pioneerville 58,000
Elk Creek 41,000
Meadow Creek 44,000
Rabbit Creek 152,000
Lower Crooked River 250,000
Crooked River West 119,000
Crooked River East 37,000
Upper Crooked River 49,000
Archie Mountain 49,000
Trapper Flat 178,000
Bear River 93,000
Blacks Creek Road 44,000
Krall Mountain 121,000
Dixie Creek 46,000
Cat Creek 93,000
Trinity Mountain 104,000
Moores Flat 52,000
Lower Feather River 24,000
Upper Feather River 70,000
Lower Little Smoky Creek 76,000
Upper Little Smoky Creek 87,000
Indian Creek-Mayfield 52,000
Coyote Butte 260,000

Sands Basin
Larrys Lake
Reynolds Basin
Sinker Butte
Corder Creek
Jack Creek
Crater Rings
Syrup Creek
Long Tom Creek
Browns Creek
Reverse

Sailor Creek
Blue Butte
Crows Nest

Snake River Drainage

115,000
61,000
950,000
70,000
41,000
40,000
16,400 and 23,000
141,000
450,000
47,000
36,000
320,000
360,000
134,000
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

Table A-7-1.

Offstream Reservoir Site Summary

and Acceptability Classification (cont.)

Twin Buttes
Notch Butte
Upper Sailor Creek
Deadman Creek
Blue Gulch
Rosevear Gulch
Clover Creek
Deer Gulch

Tuana Gulch
Camas Prairie
Water Holes

Rock Creek Ranch
Deer Creek
Greenhorn Gulch
Elkhorn Gulch

Tr iumph

Baugh Creek
Birch Glenn

3

Snake River - Southwest Idaho Basin (Cont.)

4

380,000
125,000
70,000
148,000
380,000
1,320,000
56,000
49,000
25,000
210,000
41,000
98,000
139,000
101,000
117,000
166,000
49,000
270,000

Upper Snake River Basin

Marsh Creek 320,000
Lanes Gulch 46,000
Rockland Valley 181,000
Bannock Creek 102,000
Rattlesnake Creek 220,000
Upper Rattlesnake Creek 158,000
Moonshine Creek 36,000
Blackrock Canyon 119,000C
Hawk ins Creek 44,000
Hawk ins Basin 47,000
Marsh Valley 78,000
Fish Creek 145,000
Monroe Canyon 81,000
Portneuf River 41,000
Lone Pine Canyon 80,000
Lincoln Creek 72,000
Miner Creek 45,000
Rawlins Creek 230,000
Paradise Valley 71,000
High B3asin 42,000
Supon Creek 101,000
Grizzly Creex 26,000
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Table A-7-1.

Offstream Reservoir Site Summary
and Acceptability Classification (cont.)

3

Upper Snake River Basin (Cont.)

| 61
! 162
163
164
165
166
167
168
, 169
170
171
172
173
174
175
176
177
178
179
180
181
187
183
184
185
186
187
188
189
190

193
194
195
196
197
198
199
200
201

Ozone

Willlow Creek Lava Field

Hell Creek
Jumpoff Hill

King Creek
Brockman Creek
Indian Fork

Birch Creek

Fall Creek

Fall Creek Falls
Swan Valley
Gibson Creek
Rainey Creek
Palisades Creek
Moody Creek
Spring Creek

Lane Lake

Bitch Creek

Lower Badger Creek
Upper Badger Creek
Conant Creek
Squirrel Creek
Boone Creek
Ashton Dam Enlargement
Robinson Creek
Howe 11 Ranch

J Y Ranch

Park Lake

Moose Creek
Appendicitis

firy Fork

Antelope Creek
Alder Creek
Chilly

Pass Creek
Cedarville Canyon
Chandler Canyon
Blue Creek

Deep Creek
Medicine Lodge
Rocky Creek

105,000
52,000
270,000
153,000
86,000
151,000
41,000
43,000
58,000
94,000
32,000
240,000
250,000
41,000
46,000
32,000
69,000
142,000
73,000
49,000
40,000
126,000
83,000
29,000
70,000
32,000
49,000
37,000
60,000
104,000
108,000
41,000
147,000
81,000
90,000
109,000
60,000
35,000
35,000
700,000
104,000
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202
203
204
205
206
207

Table A-7-1. Offstream Reservoir Site Summary
and Acceptability Classification (cont.)

Middle Creek
Beaverhead
Pleasant Valley
Cow Camp

Camas Creek

Upper Camas Creek

3

Upper Snake River Basin (Cont.)

194,000
62,000
58,000
39,000
41,000

134,000
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