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David R. Tuthill Jr.
Interim Director
Idaho Department of Water Resources
322 E. Front Street

P.O. Box 83720

Boise, ID 83720-0098

Re:  Sun Valley Company

Trail Creek Water Rights 37-415 and 37-416
MTBR&F File No. 16845.5

Dear David:

As discussed during our meeting on Monday, March 12, 2007, I am forwarding you a copy of
the report prepared by Brockway Engineering dated December 6, 1996, entitled, “Water Use
and Water Supply Evaluation for the Trail Creek Diversion of the Sun Valley Company — Sun
Valley, Idaho.”

Thank you again for meeting with me earlier this week to discuss the above-referenced water
rights.

Very truly yours,

cothL. Campbe

SLC/tmh

Enclosure

Vol Wallace Huffman (w/o encl.)
Scott Mayeda (w/o encl.)

BOI_MT2:644074.1
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Water Use and Water Supply Evaluatlon for the

Trall Creek Dwersnons of the Sun Valley Company

Sun Valley, Idaho

Brockway Englneerlng, PLLC

December 6 1996
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ADDENDUM TO REPORT

Water Use and Water Supply Evaluation for the Trail Creek Diversions of the Sun Valley Company, Sun
Valley, Idaho

Brockway Engineering, PLLC
December 6, 1996

The analysis of water use and water re

nrmard hy Brackugsss Ermmivmaeio;~ M1
use an vater reguiremenis p ormec o

BroCiway Engineering, PLLC

ncluded
estimates of water use on land north of Trail Creek Road that was planned for development as an
extension of the existing Sun Valley golf course. The report (pp 9,10) stated that, based on the best
recollections of the staff, that portable pumps were utilized to irrigate the area on the proposed new
golf course area and on a parcel south of Trail Creek near Trail Creek Cabin in 1989 and 1993-1995.
Subsequent testimony by Sun Valley Company grounds personnel indicate that the portable pumps
were actually utilized for irrigation in 1988 and 1993-1995.




Water Use and Water Supply Evaluation for the
Trail Creek Diversions of the Sun Valley Company

Sun Valley, Idaho

Brockway Engineering, PLLC

" December 6, 1996
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Water Use and Water Supply Evaluation for the Trail Creek
Diversions of the Sun Valley Company

Brockway Engineering, P.L.L.C.
October 21, 1996

Intrdduction

The Sun Valley Company holds water rights which allow diversions from Trail Creek
at points above Ketchum, Idaho. The water is diverted from Trail Creek at two points
into a system of open chaﬁnels and ponds, and returns to Trail Creek at several points in
the vicinity of Sun Valley Lake and further downstream. The development to which the
water is appurtenant consists of an 18-hole golf course, several condominium complexes
and recreational facilities, and the Sun Valley Lodge and Sun Valley Inn complexes.
Diverted water is used for recreation and aesthetic purposes, and for irrigation of the golf
course and other greenspaces in the development.

Claims have been filed in the Snake River Basin Adjudication (SRBA) process for
surface water rights held on Trail Creek. The purpose of this report is to document actual
water usage and potentially irrigable areas to provide justification for claimed beneficial
use diversions, to document losses in the pond and ditch system due to seepage and
operational losses, and to compute irrigation water requirements based on vegetation and

reasonable irrigation efficiencies.
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Overview of distribution system

Diversion of water from Trail Creek is accomplished from two headgates and one
pump station. The two headgates divert water into two independent ditch systems. The
headgate on the north side of the river (referred to as the Lewis #1 diversion) diverts
water into the Lewis Ditch which flows along Trail Creek road and bifurcates in several
locations. The headgate on the south side of the river (referred to as the Ketchum #2
headgate) diverts water into the Ketchum Ditch which flows along the southeast side of
the valley. The pump station withdraws water from Trail Creek further downstream and
discharges into Ketchum ditch. A diagram of the diversion system showing the
diversions, ditches and pump stations is provided in Figure 1.

Water in the ditches flows through several ponds throughout the golf course and
condominum complexes. Irrigation is accomplished both by sprinkier and by flooding.
A pump withdraws water from a pond on the Levﬁs ditch and supplies the sprinkler
irrigation system for the golf course and most of the other irrigated land. An additional
pump station on the pond near the hospital is being constructed during the summer of
1996. This pump will supply water to the existing irrigation network, but is not currently

in operation. Flood irrigation takes place mostly at the downstream end of the Lewis

ditch. A small amount of flood irrigation occurs from the Ketchum ditch.

Seepage loss evaluation

The channels which carry water throughout the golf course and condominium
complexes are composed largely of gravel to gravelly sand material. None of the ditches
or ponds are lined. It is necessary therefore to evaluate the amount of water which is lost
to seepage throughout the system.

Seepage loss estimation was accomplished by measuring the flow rate at various

points in the ditch system while no irrigation was taking place. The golf course pump
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Sun Valley Water Rights Page 3

station was not operating, and no flood trrigation was taking place except at the
downstream terminus of the Lewis ditch. These flow measurements will allow the
computation of seepage losses occurring in several sections of the entire diversion
system.

Figure 2 is a schematic of the system showing all Trail Creek diversions, ditches,
pipelines, and points where water returns to the river. Flow measurements were made on
three days at the locations shown on Figure 2. At points 1, 5, and 11, flow was measured
with a current meter (Ott 446 Type 10.002). The discharge from the pump station (point
12) was measured with an existing in-pipe propeller meter. All other measurements were
made using a portable flume. The flume was a standard 2-inch 45-degree trapezoidal
flume. To measure the flow, the flume was placed in the channel and adjusted until it
was level. The upstream depth of water in the flume was then measured and a rating
curve used to estimate the discharge. The results are presented in Table 1.

On September 15, 1994, the flow was measured in the Lewis ditch (denoted by
sections A and B on Figure 2). On this date, there was no flow in the Penny Pasture ditch
(section PP), so the flow at points 8 and 9 was measured later on October 14, 1994 when
the ditch was flowing. Flow measurements were made in the Ketchum ditch (section C)

on October 3, 1994,
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Table 1. Flow measurement points
Flume Flow
No. Head (cfs) Location/remarks Tributary to Date
1 CM2  10.67 50 downstream of diversion #1  Lewis Ditch  9-15-94
headgate
2 0.79 0.89 Return to Trail Creek at #11tee  Lewis Ditch  9-15-94
0.70 0.67 Return to Trail Creek at #2 tee Lewis Ditch ~ 9-15-94
4 0.84 1.03  Return to Trail Creek at Atilier Lewis Ditch  9-15-94
Condos
CM 2.84 Lewis Ditch at the laundry Lewis Ditch ~ 9-15-94
6 0.70 0.67 Return 1 from Cottonwood Lewis Ditch ~ 9-15-94
condos at east end of stables
7 0.50 0.31 Return 2 from Cottonwood Lewis Ditch  9-15-94
condos at east end of stables
0.89 1.18 Penny pasture ditch at head Lewis Ditch  10-14-94
9 0.69 (.65 Penny pasture ditch at end Lewis Ditch  10-14-94
10 0.79 0.86 Return to Trail Creek at west Lewis Ditch  9-15-94
end of stables
11 CM 1.49 At diversion #2 headgate Ketchum Ditch  10-3-94
12 Mb 1.60  Pipe into box from Trail Creek Trail Creek  10-3-94
pump station
13 0.35 0.14 Ketchum Ditch at Fairway Rd.  Ketchum Ditch 10-3-94
just upstream of box
14 0.82 0.98 Outflow from box to Dollar Ketchum Ditch 10-3-94
Meadows
15 0.75 0.79 Outflow from box to Villagers  Ketchum Ditch 10-3-94
16 0.38 0.17 Return to Trail Creek Ketchum Ditch  10-3-94
downstream from Villagers
17 0.49 0.30 Return to Trail Creck Ketchum Ditch  10-3-94

downstream from Dollar
Meadows

i T TR "

a Current meter P In-pipe flow meter
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Table 1. Flow measurement points
Flume Flow
No. Head (cfs) Location/remarks Tributary to Date
1 Chia 10.67 50" downstream of diversion #1 Lewis Ditch  9-15-94
headgate
2 0.79 0.89 Return to Trail Creek at #11 tee  Lewis Ditch  9-15-94
3 0.70 0.67 Return to Trail Creek at #2 tee Lewis Ditch  9-15-94
4 0.84 1.03 Return to Trail Creek at Atilier Lewis Ditch  9-15-94
Condos
CM 2.84 Lewis Ditch at the laundry Lewis Ditch  9-15-94
6 0.70 0.67 Return 1 from Cottonwood Lewis Ditch  9-15-94
condos at east end of stables
7 0.50 0.31 Return 2 from Cottonwood TewisDitch 9-15-94
condos at east end of stables
0.89 1.18  Penny pasture ditch at head Lewis Ditch  10-14-94
9 0.69 0.65 Penny pasture ditch at end Lewis Ditch  10-14-94
10 0.79 0.89 Return to Trail Creek at west Lewis Ditch  9-15-94
end of stables
11 CM 1.49  Atdiversion #2 headgate Ketchum Ditch 10-3-94
12 Mmb 1.60  Pipe into box from Trail Creek Trail Creek  10-3-94
pump station
13 0.35 0.14 Ketchum Ditch at Fairway Rd. Ketchum Ditch  10-3-94
just upstream of box
14 0.82 0.98 Outflow from box to Dollar Ketchum Ditch  10-3-94
Meadows
15 0.75 0.79 Outflow from box to Villagers  Ketchum Ditch 10-3-94
16 0.38 0.17 Return to Trail Creek Ketchum Ditch  10-3-94
downstream from Villagers
17 0.49 0.30 Return to Trail Creek Ketchum Ditch  10-3-94
downstream from Dollar
Meadows

a Current meter © In-pipe flow meter
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The data presented in Table 1 are sufficient to estimate seepage losses separately for
sections A, B, C, and PP. In order to estimate the unit loss for each section, the wetted
area is required. The total wetted area within each section was computed by measuring
the length of ditches and estimating the area of ponds using an aerial photo of the Sun
-Vallcy area. For wetted area calculations, the cross-section characteristics of ditches
(approximate width and water depth) were assessed during the three visits to the site.
Bank slopes of the ponds were assumed to be shallow and/or the depths relatively small
so that the water surface area is a good approximation of the wetted area. The total
wetted area of the pond.s (equal to the water surface area) is estimated as 4.75 acres, and
the wetted are of the ditches is estimated as 9.13 acres, for a total area of 13.88 acres.
The wetted area of the ditches is greater than the water surface area since the ditch depths
are not negligible compared to the width.

For each section, the measured total 1oss in cubic feet per second, the estimated
wetted area including ditches and ponds, and the computed unit loss rate in feet per day
are presented in Table 2. Unit seepage losses in sections A and B are lower than those in
sections C and PP because there are more and larger ponds in A and B. Ponds allow
sediment to settle, thereby causing a partial seal on the pond boitom. The Penny Pasture
ditch loss is probably a good indicator of the expebted unit loss in the d:itches themselves
since there are no ponds within Penny Pasture.

The total inflow to the Lewis Ditch system (sections A and B) was 10.67 cfs on
September 15. On this date, the flow returning directly to Trail Creek was 3.57 cfs and
there was no flow in the Penny Pasture ditch, so the Lewis ditch system loss excluding
Penny Pasture was 7.10 cfs (66.5% of the total inflow). This loss includes infiltration of
the flood irrigatioﬁ which was taking place downstream of Bitterroot road. Excluding
this infiltration, the loss due to seepage in ponds and ditches only was 6.21 cfs (58.2% of

the inflow).
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Table 2. Seepage losses in the ditch and pond system (not including
infiltration near Bitteroot Road of 0.89 cfs).

Section Measured loss Wetted area Unit loss
(cts) (acres) (feet/day)
A 5.24 8.32 1.25
0.97 1.87 1.03
C 2.62 241 2.16
pPp 0.53 0.49 2.17

In the Ketchum Diich system, the total inflow from the diversion and from the
pumping station was 3.09 cfs. The flow returning directly to Trail Creek was 0.47 cfs, for
a system loss of 2.62 cfs (84.8% of the inflow). No flood irrigation or other large-scale
infiltration was occuring during the measurements, so this loss represents actual losses
due to pond and ditch seepage.

The Penny Pasture ditch flow was measured separately since there was no flow when
the Lewis Ditch system was measured. The loss of 0.53 cfs, or 44.9% of the inflow
(Table 1) was measured from a point near the Sun Valley Road crossing to the point
where the ditch turns 90 degrees and flows southeast. Downstream of this point, all of
the flow infiltrates. No flood irrigation was taking place between the measuring points.

Because no flow was being diverted into Penny Pasture when the Lewis Ditch system
was measured, the total Lewis Ditch system loss cannot be directly computed from the
measurements. Had water been flowing in Penny Pasture ditch, the seepage losses would
have been greater. The additional loss may be estimated from the measured unit loss rate

in Penny Pasture ditch. It is assumed that the wetted area of the ditch had water been
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Sun Valley Water Rights Page 8

land near Trail Creek Cabin, and small parcels near the reservoir. Separate, portable
pump stations have been used to withdraw water from the north branch of the Lewis ditch
at a pond near the Gun Club and near the diversion from Trail Creek. The area northwest
of the club and significant portions of the hills northwest of Sun Valley Road have been
irrigated by sprinkler in this way.

. Irrigation also takes place by flooding water directly from the ditches. Such flood
irrigation is accomplished from the Lewis ditch on Penny Pasture and on land near the
stables.

A pump station on the river approximately 0.5 miles above Sun lValIey Lake pumps
water via a pipeline into the Ketchum ditch at a junction box. From this point, flood
irrigation occurs on a small parcel northeast of the Villager condominiums. No other
irrigation takes place from the Ketchum ditch.

To determine the extent of current irrigation, an aerial photo of the Sun Valley area in
conjunction with the knowledge of the grounds staff and golf course staff was used to
estimate the acreage of each irrigated parcel. The scale of the photo was determined by
comparison of landmarks with a USGS 7.5’ quadrangle of the area. Most areas were
delineated visually by estimating the boundaries according to the color and type of
vegetation present in the aerial photo. Acreage was then estimated using a planimeter.

Areas northwest of the Sun Valley Road were estimated by delineating the areas
according to information obtained during on-site inspections with the staff. Results of the
acreage determination are presented in Table 3. The acreages shown in the table do not
include surface area of ditches, ponds, Trail Creek, roads, buildings, or parking lots.
Figure 3 is a reproduction of the photo with an overlay showing the areas irrigated from
each ditch. Depictions of the irrigation which has taken place using the portable pumps is

given in Figure 4,
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Lawn and landscaping within the condominium complexes (Villagers, Dollar
Meadows, Cottonwood, Atlier, and Wildflower) are irrigated with Ketchum city water
and not from the golf course pump or from either ditch system. This land is not

delineated on Figure 3.

Table 3. Irrigated areas. Method: S = Sprinkler, PS = Portable sprinkler, ¥ = Flood.

Parcel ' Acres Source Method
Main golf course area 168.0 Lewis S
Golf course south of Fairway Roéd 27.3 Lewis S
Lodge/Inn complex 18.5 Lewis S
Stable area 1 (east) 16.6 ~ Lewis S
Stable area 2 (middle) 16.1 Lewis S
Stable area 3 (west) 7.0 Lewis F
Penny Pasture ' 14.7 Lewis F
Field east of Villager condominiums 43 Ketchum F
Parcels near Trail Creek cabin 3.8 Lewis S
- Two parcels around Sun Valley Jake 3.0 Lewis. S
Gun Club parcel 3.5 Lewis S
Flat area behind Gun Club 88* Lewis PS
Hills northwest of road TT* Lewis PS
Parcel near Lewis diversion 13.0 Lewis PS
TOTAL 460.8 456.5 Lewis
4.30 Ketchum

*These areas were irrigated with a portable pump system in 1989
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The 165 acres behind the Gun Club and on the hills northwest of the road were
irrigated in 1989. A portable pump and the necessary main lines, hand lines, and
sprinkler heads have been rented in order to accomplish the irrigation. Based on the best
recollections of the staff, irrigation of this area took place during 1989 and 1993 to 1995.
However, the amount of irrigation has varied, ranging from 165 acres in 1989 to 47 acres
in 1993 and 1994. The pump rented was a 128 HP Godwin JA6 diesel pump, according
to invoices on file with the Sun Valley Company. In addition to the supply pump at the
Gun Club pond, a booster pump was located approximately halfway up the hill to provide
sufficient pressure for the hand lines on the ridge. The manufacturer’s specifications
indicate that, at 1800 rpm, the JA6 can deliver 600 gpﬁl at 250 feet of head at the optimal
operating point. An analysis was performed to determine whether this pump was
sufficient to irrigate the area delineated by the staff. Assuming a minimum 60 psi
delivery pressure to the hand lines, the analysis shows that the system is capable of
delivering at least 9 gpm per acre, which is a sufficient rate for sprinkler irrigation.

The parcel of [3.0 acres south of the river near the Lewis diversion along the
northwest boundary of the property was irrigated in 1989, according to the staff. This
parcel was irrigated from the Lewis ditch with a portable pump and a main line acros§ the

river to hand lines.

Consumptive use estimation

The applicable consumptive uses in the Sun Valley system are evaporation from the
ponds and ditches and evapotranspiration of water from the irrigated vegetation,
Evaporation from the ponds and ditches is a function of exposed water surface area and
climatological conditions over the area. The total water surface area of the ponds and

ditches is given in Table 4. Evaporation was estimated with the Kohler-Nordenson-Fox
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Sun Valley Water Rights Page 11

procedure using data for the Silver Creek triangle, Blaine County, Idaho. It is assumed
that the period over which the ditches are carrying water corresponds with the irrigation
season, so that evaporation and evapotranspiration can be din_actly added to find total
annual consumptive use. The total water surface area subject to evaporation is 10.5 acres.
Evaporation from the ponds and ditches during the irrigation season is estimated as 29.1

acre-feet. Calculations are given in Appendix A.

Table 4. Water surface area of ponds and ditches

Ponds Ditches

Lewis Ditch

Section A 3.10 acres 3.33 acres

Section B 0.90 acres 1.02 acres

Section PP 0.00 acres | 0.29 acres

TOTAL Lewis 4.00 acres 4,64 acres
Ketchum Ditch 0.85 acres 1.01 acres
TOTAL 4.85 acres 5.65 acres

Crop evapotranspiration (ET) was estimated for current irrigation using the FAO-
modified Blainey-Criddle method, which takes into account air temperature and sunshine
variations to compute usage of water by various crops over the growing season.
Brockway and Allen (1983) have computed monthly evapotranspiration at the Hailey
Ranger Station. These values were assumed to be reasonably representative of conditions
at Sun Valley. ET values for pasture are indicative of the type of vegetation present. The

total crop consumptive use for the irrigation season is estimated as 1308 acre-feet for the
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461 acres of irrigated land, or 2.84 acre-feet / acre. This is less than the 3 acre-feet / acre
allowed by IDWR. Combined with evaporation, the total annual consumptive use is 1337
acre-feet. Consumptive use calculations are summarized in Table s. Complete

calculations are provided in Appendix A.

Table 5. Consumptive use of water for current irrigation.

Lewis ditch Ketchum ditch
Irrigation season length 210 days 210 days
Pond and ditch evaporation 23.9 ac-ft 5.15 ac-ft
Crop evapotranspiration 1296 ac-ft 12.2 ac-ft
Total annual consumptive use 1320 ac-ft 17.3
Annual c.u. (both ditches) 1337 ac-ft

This estimate of consumptive use does not include seepage losses in the ditches and
ponds, which were shown to be very large. Based on the underlying geology of the
valley, seepage losses return to Trail Creek or the Big Wood River as subsurface flow
throngh the alluvial aquifer, and therefore should not be considered a consumptive usc.
If, however, seepage losses were included, the total water used by the system annuaily is

4040 acre-feet for the Lewis ditch and 1108 acre-feet for the Ketchum ditch.

Irrigation diversion requirements
An estimate was made of the maximum amount of water which the diversion system

must be able to carry to maintain the pond and ditch system and to provide sufficient
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Sun Valley Water Rights Page 13

irrigation water for current irrigation. The diversion requirement consists of a rate of
flow sufficient to 1) irrigate 461 acres, 2) make up for pond and ditch seepage, and 3)
make up for pond and ditch evaporation.

The total pond seepage was measured as 9.15 cfs excluding the flood irrigation on
Penny Pasture, the stable area, and the ficld east of the Villager condominiums. During
the irrigation season, a peak rate equal to 9 gallons per minute (gpm) per acre was
assumed to be required for the irrigated land. This is the rate which is typically allowed
by the Idaho Department of Water Resources in allocating water for irrigation. It may be
slightly high for the sprinkler irrigation, but low for the flood irrigation. At this rate, the
diversion requirement for irrigation of 461 acres is 9.22 cfs. The distribution system
must also be capable of carrying enough water to compensate for the maximum
evaporation rate expected from the pond and ditch surface area, which in an average year
occurs in July. This amount is 0.09 cfs.

Thus, the maximum diversion rate required by the irrigation component of the water
right is 9.15 + 9.22 + 0.09 = 18.46 cfs for both ditches during the irrigation season.
During the non-irrigation season, it is assumed that no water is being diverted from Trail
Creek. The diversion rate required for each ditch separately is summarized in Table 6.
Calculations are given in Appendix A.

The total discharge of 18.46 cfs is sufficient to compensate for seepage and
evaporation, while providing enough water for irrigation. However, this rate is not
sufficient to supply the other beneficial uses within the system. An additional diversion
rate is necessary for aesthetic and recreational purposes for the following reasons.

Because ditch infiltration is high, vegetation growth along the ditches and in other
areas of the valley is augmented both by the local unsaturated flow regions surrounding
the ditch and by the contribution of the seepage to the regional aquifer system. Itis

unlikely that the dense vegetation along the ditch banks would prosper if the ditches were
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absent or if the ditch flow rate were insufficient. Without adequate vegetation, the

ditches would not serve an aesthetic purpose.

Table 6. Diversion rate requirements for current irrigation and evaporation.

Lewis Ditch Ketcham Ditch
Pond and ditch seepage 6.53 cifs 2.62 cfs
Maximum evaporation 0.074 cfs 0.016 cfs
Irrigation 9.13 cfs 0.086 cfs
Total diversion rate required 15.73 cfs 2.72 cfs
TOTAL for both ditches 18.46 cfs

Maintaining the aesthetic qualities of the water flowing in the ditches is also
necessary. Without a sufficient diversion, the flow rate in some parts of the ditch
network can drop as low as 0.5 cfs. Such low flows and corresponding low velocities
would prevent some of the ditches from performing one of their purposes, which is to
provide an aesthetically pleasing environment.

A sufficient flow rate is also required to provide adequate turnover times to maintain
the aesthetic qualities of the ponds within the property. A pond and ditch network model
was developed which computes evaporation, seepage, and turnover times within each of
the ponds and the inter-pond ditches. The model was run for the Lewis Ditch with an
upstream inflow of 15.0 cfs. The results are shown in Appendix A. With this diversion
rate, turnover times are high for the large pond at the golf course pump station and for the
pond across from the hospital. In particular, the 33.3-hour turnover fime for the hospital

pond is not acceptable to adequately maintain the aesthetic qualities of the pond. Note in
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Appendix A that five of the smaller ponds were treated as one unit, so that the 31.2-hour
turnover time for the five ponds equates to approximately 6.2 hours per pond, which is
acceptable.

An acceptable turnover time which will adequately maintain the aesthetic qualities of
the hospital pond is 12 hours. The pond model was employed to determine the diversion
into the Lewis ditch which will yield this turnover time. The resulting required diversion
is 17.6 cfs.

Although most of the irrigation is accomplished by sprinkling, three parcels of pasture
totaling 26.0 acres are flood irrigated. If land is to be irrigated by flooding, a certain
amount of flow is necessary to deliver the required water to the crop. If the flow rate is
too low, the water simply cannot be delivered to field, even though sufficient water may
be present. The parcels irrigated by flooding from the ditches are very permeable, which
increases the required flow, and they are close to the terminus of the ditch system where
the least amount of flow is available. Therefore, in order to effectively manage the

irrigation of these 26.0 acres, an increased flow rate is required.

Historical diversion

Watermaster records for water district 37A were obtained as evidence of actual
diversion patterns from Trail Creek. The watermaster is charged with delivering water to
water right holders and measuring the rate of withdrawal. The maximum flow rate
withdrawn from the river is of interest, since it is a good indicator of the diversion
capacity of the system.

Maximum diversion rates into the Lewis and Ketchum ditches as recorded by the
watermaster are shown in Table 7. For the past eleven years, the maximum diversion to
the Lewis ditch has ranged from 16.0 cfs to 31.8 cfs, and the maximum diversion to the

Ketchum ditch has ranged from 4.5 cfs to 8.0 cfs. In addition, the maximum amount of
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water pumped from the river has been as much as 2.5 cfs (1122 gpm). This analysis

indicates that, as long as sufficient water is present in Trail Creek, the maximum possible

diversion is at least 42.3 cfs. However, this rate has not been achieved in the past eleven

years; the maximum diversion from all three diversions in combination was 39.2 cfs in

1987.

Table 7. Maximum diversions recorded by the watermaster.

Year Lewis Ketchum Pump Total
1984 16.1 4.5 - 20.6
1985 16.0 8.0 -- 24.0
1986 20.0 4.8 - 24.8
1987 31.8 74 - 39.2
1988 28.4 6.7 14 36.5
1989 174 52 2.5 25.1 |
1990 19.8 7.4 2.5 29.7
1991 18.8 5.7 1.2 25.7
1992 174 8.0 1.0 26.4
1993 16.6 6.7 1.0 24.3
1994 174 6.4 1.0 248
1995 16.6 4.9 - 215
Maximum  31.8 8.0 2.5 39.2
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Capacity of the conveyance ditches

Both ditches are essentially conveyance devices which carry water to the points of re-
diversion from the ditches (or ponds). Therefore, a low conveyance capacity could limit
the amount of water which could be utilized.

Estimates of the carrying capacity of both ditches were made from the geometry of
the channel section and roughness of the channel bottom and sides. Measurements of the
channel bottom width and side slopes were made at several points along both ditches.
The minimum height of the bank was also measured to determine the maximum possible
water depth and hence the capacity.

Stage-discharge relationships were constructed using the Manning equation with a
roughness coefficient of 0.040. This is a conservative estimate of the channel roughness
based on a visual inspection of the soil composition and channel condition. The gross
slope of each ditch was scaled from 7.5-minute USGS quadrangles. The results of this

analysis are given for the Lewis ditch in Table 8 and for the Ketchum ditch in Table 9.

Table 8. Estimated capacity of the Lewis Ditch

Location Capacity
Diversion 138 cfs
Spill and measuring point 129 cfs
Trail Creek cabin road crossing 71 cfs

500 feet downstream of Trail Creek cabin road 54 cfs

50 feet downstream of Hemmingway memorial 45 cfs

At first bifurcation 37 cfs
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Table 9. Estimated capacity of the Ketchum Ditch

ii’ Location Capacity
ﬂ 100 feet downstream of diversion 80 cfs
l! Near 15th hole 61 cfs
| Near 4th hole 13 cfs

‘ Upstream of culvert crossing of 12th fairway 11 cfs
ﬂ 50 feet downstream of culvert crossing of 12th 6.1 cfs

y fairway

i

-

Potentially irrigable area
The potentially irrigable area is defined as that land within the Sun Valley property

boundaries that could reasonably be irrigated. Estimates of potentially irrigable area were

made from reasonable interpretations of the aerial photo in conjunction with topographic

i

-

information from the USGS 7.5° quadrangle. Areas on hills with greater than 25% slope

or that could not be served without extensive modification to the irrigation system are not

gt
i

included. The acreage also does not include roads, waterways, trails, or other non-

irrigable hardscape. The same exclusions as above for condominium complexes and

-,
Al

other land irrigated from the Ketchum city water system apply.
This area cannot at present be completely served by the existing system without

modification. In order to irrigate all of the potentially irrigable land, additional pump

4

i
W o °

stations and piping, and perhaps other modifications to improve system efficiency would

be required.
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Figure 1. Overall layout of the Sun Valley diversion system.
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Water use estimate for Sun Valley Company - Lewis Ditch
Brockway Engineering, P.L.L.C. CGB 1/3/96
Evaporation data from Silver Creek friangle

Area sprinkled 435 acres Max. daily evap. (July)
Area flooded 21.7 acres Max. daily evap. {October)
Pond surface area 4.00 acres Irrigation season evap.
Ditch surface area 4.64 acres Non-irrig. season evap.
Pond/ditch seepage 6.53 cfs irrigation requirement
POND/ DITCH EVAPORATION AND SEEPAGE

Irrigation season Non-irrigation season
Season length 210 days 1565 days
Pond seepage 6.53 ofs 0 cfs
Season seepage 2720 act 0 ac-ft
Season evap. 239 act 0.0 acft
Total seeplevap 2744 act 0 ac-ft
Total annual pond seepage and evaporation 2744 acfi

SYSTEM DIVERSION REQUIREMENT
irrigation season

Non-irrigation season

Pond seepage 6.53 cfs 0 cfs
Max. evap. 0.074 cfs 0.000 cfs
Irrigation 9.16 cfs 0.00 cfs
Total 16.76 cfs 0.00 cfs
CROP CONSUMPTIVE USE
Brockway and Aflen (1983), assume pasture
Station: Hailey Ranger Station

Daily C.U. Mnth C.U.
Month {mm) {inches)
April 1.48 1.75
May 4,38 517
June 5.80 6.85
July 5.92 6.99
August 4.91 5.80
September 3.78 446
Qctober 2.55 3.01
Total seasonal crop consumptive use 34.04 inches
Total seasonal crop use volume 1295.5 ac-ft
Pond annual consumptive use (evaporation) 239 act (does net include pond seepage of

2720 acre-feet)

TOTAL consumptive use 1319.4 ac-ft

Brockway Engineering P.L.L.C. 10/21/06

0.204 inches
0.0815 inches
33.2 inches
0 inches

9 gpm/acre

Watusage.xis Page 10f2
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Water use estimate for Sun Valley Company - Ketchum Ditch
Brockway Engineering, P.LL.C. CGB 1/3/36
Evaporation data from Silver Creek triangle

Area sprinkled 0 acres Max. daily evap. {July) 0.204 inches
Area flooded 43 acres Max. daily evap. (October)  0.0815 inches
Pond surface area 0.85 acres Irrigation season evap. 33.2 inches
Ditch surface area 1.01 acres Non-irrig. season evap. 0 inches
Pond/ditch seepage 2.62 cfs Irrigation requirement 9 gpm/acre
POND / DITCH EVAPORATION AND SEEPAGE

irtigation season Non-irrigation season
Season length 210 days 155 days
Pond seepage 2,62 cfs 0cfs
Season seepage 1091 acft 0 ac-t
Season evap. 5.15 ac-f 0.00 aci
Total seepfevap 1096 ac-t 0 ac-t
Total annual pond seepage and evaporation 1096 ac-ft
SYSTEM DIVERSION REQUIREMENT

Irrigation season Non-irrigation season
Pond seepage 262 cfs 0 cfs
Max. evap. 0.016 cfs 0.000 cfs
irrigafion 0.086 cfs 0.000 cfs
Total 272 ¢fs 0.08 cfs
CROP CONSUMPTIVE USE
Brockway and Allen (1983), assume pasture
Station: Hailey Ranger Station

Daily C.U. Mnth C.U.
Month (mm) {inches)
Aprit 1.48 1.75
May _ 4.38 517
June 5.80 6.85
July 592 6.99
August 491 5.80
September 3.78 4.46
October 2.55 3.01
Total seasonal crop cansumptive use 34.04 inches
Total seasonal consumptive use volume 12.2 act
Pond annual consumptive use {evaporation) 5.1 ac-t (does not include pond seepage of

1091 acre-feet)

TOTAL consumpfive use 17.3 ac-ft

Brockway Engineering P.L.L.C. 10/21/96
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SUN VALLEY POTENTIALLY IRRIGABLE AREA

Revised 813/96

Altland within 8.V, boundaries that could reasonably be irrigated.

Areas on hills with > 25% slope or that would be difficult to serve are not included.
Areas do not include roads, waterways, or other non-irrigable hardscape

by . ) o .

Potentially Claimed Claimed Total

Section Quarter  irrigable acres A37-00415 A37-00416  claimed Diff

i 32 NESE 11.9 25 0.0 25 9.4
] 32 NWSE 0.0 25 0.0 25 25
- 32 SESE 21.1 0.0 0.0 0.0 21.1
L 32 SWSE 19.6 17.4 0.0 17.4 22
5 NWNE 11.0 7.0 0.0 70 4.0

T 5 NENW 2.7 3.1 0.3 34 19.3
L 5 SWNW 103 25 0.0 25 7.8
l 5 SENW 28.7 12.1 1.4 13.5 15.2
s 5 NWSW 28.3 26.6 0.0 26.6 1.7
- 5 NESW 17.9 10.0 14 114 6.5
'. 5 SWSW 29.4 317 0.8 32.5 -3.1
- 5 SESW 114 13.4 0.3 13.7 2.3
I 6 NESW 1.3 0.0 0.0 0.0 11.3
i 6 SESW 23.4 0.0 0.0 0.0 234
| 6 NWSE 23.6 39 0.0 39 19.7
H 6 NESE 303 188 0.0 18.8 115
5 6 SWSE 32.1 12.7 0.0 12.7 19.4
. 6 SESE 334 11.7 0.0 1.7 21.7
P 6 SENE 46 0.0 0.0 0.0 46
i 7 NENW 28.0 23.1 0.0 23.1 4.9
' 7 NWNE 18.5 10.4 0.0 10.4 8.1
™ 7 NENE 36.9 39.2 0.0 39.2 23
i 7 SENE 16.2 13.1 1.0 141 2.1
' 7 SWNE 14.4 23.4 0.0 23.4 90
- 7 SENW 12.4 11.9 0.0 1.9 0.5
7 NESW 8.7 6.1 0.0 6.1 26
= 7 SESW 218 144 0.0 14.4 74
' 7 SWSE 25,2 20.1 0.0 20.1 5.1
m 7 NWSE 216 24.9 0.0 24.9 3.3
7 NESE 2.7 0.2 38 40 13
. 7 SWNW 0.0 0.2 0.0 0.2 0.2
e 8 NWNW 20.6 23.3 0.3 236 3.0
L 8 NENW 115 111 0.0 11.1 0.4
.’ 8 SWNW 145 _ 0.1 2.8 11.9 26
2 8 SENW 0.0 7.1 0.0 7.1 7.
8 NWSW 15.2 0.0 0.4 0.4 14.8
. 8 NWSE 0.0 0.0 0.4 04 04
g 18 NENW 16.1 14.0 0.0 14.0 2.1
18 NWNE 0.0 1.8 0.0 1.8 1.8

Total - 655.3 429.3 129 442.2

-

n
|
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