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EXECUTIVE SUMMARY

This feasibility study of flood damage reduction along the Big Lost
River was conducted under the Upper Snake River and Tributaries Study
asthority. The purpose of this study was to determine the technical,
economic, and environmental feasibility of constructing a project in the
Big Lost River Basin to reduce flood damages.

The following alternatives were considered: enlarge Mackay Reser-
voir; enlarge emergency spillway of Mackay Dam; regulate Mackay Reservoir
for flood control; build a dam on Antelope Creek; divert flood flows into
Chilly Sinks or Barton Flat areas; and divert flood flows into the 01d Utah
Construction Canal (also called Blaine Canal} and extend this canal to the
desert.

Preliminary studies showed that the storage alternatives are not
economically feasible. Detailed studies of the Chilly-Barton Flats diver-
sion alternative revealed that percolation rates would be much less than
those assumed in the preliminary studies. Therefore, it concluded that
none of the alternatives are economically justified at this time.






CHILLY CANAL DIVERSION DAM AND HEADWORKS
BARTON FLATS FLOOD DIVERSION
BIG LOST RIVER, IDAHO

PERTINENT DATA

GENERAL
Drainage Area, square miles 450
Discharge in cubic feet per second:
Maximum of record, natural 3,820
Minimum of record, natural 31
Mean annual flow 331
100 year flood 4,820
50 year flood 4,420
Suspended sediment concentration:
Maximum, mg/L 610
Minimum, mg/L 109
Streambed elevawion, feet mean sea level:
Thaiweg 6389.0
Spillway forebay 6393.0
Tailwater elevation, feet mean sea level:
100 year flood 6396.6
50 year flood 6396.5
DAM
Length of Dam, feet 860
Structure elevations, feet mean sea level:
Top of concrete structures 6403
Top of embankment 6405
Maximum water surface, feet mean sea level 6401
Project Lands, Acres 63.1
SPILLWAY
Spillway design flood 4,800
Natural tailwater elevation, feet mean sea level
100 year flood 6396.9

50 year flood 6396.7



PERTINENT DATA (Continued)

SPILLWAY (Continued)

Crest length, feet

Crest elevation, feet mean sea level

Stilling basin length, feet

Stilling basin elevation, feet mean sea level

ABUTMENT EMBANKMENT

Embankment height above stream bed, feet
Embankment volume, cubic yards
Embankment top width, feet

Material

Slopes, upstream and downstream

IRRIGATION OUTLET

Chilly Canal:
Flood Capacity, miners inches
Gate type

Manual operator

FLOOD DIVERSION HEADWORKS

Capacity, cubic feet per second
Gate type
Number of gates
Gate height, feet
Gate width, feet

FLOOD DIVERSION CANALS

Main Canal:

Total length, miles

Capacity, cubic feet per second
Invert slope, feet per foot

Depth of Water, feet

Maximum velocity, feet per second
Bottom width, feet

Side slopes

Freeboard, feet

175.0
6497.0
16.0
6391.0

12

6260

16

Gravel Fill
1V - 2H

3500
Slide Gate

500
Radial

14

1.3

500
0.0003
6.5

2.2

10

4H : 1V



Sediment accumulation:

Maximum, cubic yards per year 529
Minimum, cubic yards per year Negligible
Project Lands, Acres 38.1

CANAL DROP STRUCTURES

Baffled apron drops
no upstream control

INFILTRATION BASIN

500 cfs
Project
Embankment volume

Compacted fill, cubic yards 60,720
Spoil from excavation, cubic yards 847,400
Embankment top width, feet 16
Material Earth
Slopes, upstream 1V - 2H
downstream 1V - 4H

Interior bottom dimensions:
Length, feet 1150
Width, feet 1200
Area, acres 31.7
Maximum water depth, feet 10
Freeboard, feet 4

Maximum containment volume, Acre-feet

Project Lands, Acres 35.1






BIG LOST RIVER BASIN, IDAHO
UPPER SNAKE RIVER AND TRIBUTARIES
FEASIBILITY REPORT

ECTIO - INTRODUCTION

1.01. Study Authority.

This is an interim study conducted under the authority of a March
1954 resolution of the Senate Committee on Public Works as follows:

"Resolved by the Committee on Public Works of the
United States Senate, that the Board of Engineers for
Rivers and Harbors, created under section 3 of the River
and Harbor Act, approved June 13, 1902, be, and is
hereby, requested to review the report of the Chief of
Engineers on Columbia River and Tributaries, North-
western United States, submitted in House Document
Numbered 531, Eighty-First Congress, Second Session,
with a view to determining whether any modification of
the recommendations contained therein is advisable at
this time, with particular reference to the Upper Snake
River basin above Weiser, Idaho.”

The interim study was undertaken in response to a request from the
Idaho Department of Water Resources. Local groups supporting a flood
contro) project include: Soil Conservation Service, Butte Soil and Water
Conservation District, Butte County Commissioners, Custer County Commis-
sioners, and Big Lost River Irrigation District. Idaho National Engineer-
ing Laboratory (INEL) is also interested in reducing potential flooding of
the Big Lost River.

1.02. Study Purpose and Scope.

a. General.

This report presents results of an investigation of the feasi-
bility of reducing flood damages on the Big Lost River in Idaho. Frequent
flooding occurs in the 28-mile reach between Mackay Dam and Arco, Idaho.
Major flooding could cause considerable damage to Mackay, Arco, and INEL
facilities.

b. Study Area.

The study area is totally within the State of Idaho in Custer
and Butte Counties. Project location is shown on plate 1.
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The geographic scope of damage and benefits is the Big Lost
River basin from approximately 11 miles upstream of Mackay Reservoir
{diversion to Chilly Canal) to downstream where the river disappears below
Arco in an area called Big Lost River Sinks.

1.03. Environmental Setting and Natural Resources.
a. Existing Basin Conditions.

This is an arid region, characterized by generally flat topogra-
phy with a few rocky buttes and mountain ranges. The soils are porous and
vegetation is sparse on the native range land.

The population in the basin is mainly located in the Big Lost
River Valley on ranches and in a few small towns. Principle towns in
upstream order are: Arco, population 1,198; Moore, 215; and Mackay, 582.

b. Basin Hydrology.

The drainage area of the basin is about 1,800 square miles,
including the northeastern slopes of the Pioneer Mountains and southwestern
sltopes of the Lost River Range. The southwestern exposure of the Lost
River Range is a barren expanse of wasteland with bare, rocky mountains
rising steeply 5,000 to 6,000 feet above the valley floor. From this range
the tributary streams drop to the edge of the valley floor and disappear
into sinks.

The Big Lost River basin contains about 50,000 acres of irrigat-
ed land, of which 40,000 acres are below Mackay Dam. The upper area is
used primarily for livestock, while the area below Mackay Dam is used for
crop production (such as potatoes, grain, hay and pasture).

A large part of the annual precipitation falls in the form of
snow during December, January, and February in the lower areas and from
November to April at the higher altitudes.

Appendix A contains a more complete description of the basin
hydrology.

c. Basin Stream Flows.

Normally, active streams from the eastern part of the drainage
basin do not enter the Big Lost River. Flood flows from the western side
of the basin reach the river but only a few of these tributaries normally
contribute surface flows in the summer months. Stream flows are described
further in appendix A.
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In the reach of the Big Lost River valley, known as the Chilly
Sinks downstream of Chilly, considerable surface runoff is normally lost
to groundwater fiow. Above Chilly, the river channel is relatively stable
and there is little seepage loss. Stream gauge records of the Mackay
Reservoir discharge show a gain in water supply between the streamflow
above Chilly Sinks at the Howell Ranch gauge and the reservoir discharge.
Below Mackay Dam, large quantities of water are lost from the river in
areas known as the Darlington and Moore Sinks. Overbank flooding occurs in
the valley between Mackay and Arco at discharges ranging from 500 c¢fs near
Arco to 1,500 cfs near Mackay.

Further downstream below Arco, the river flows onto the Snake
River Plain. Southeast of Arco, it enters Box Canyon, a narrow canyon
approximately 7 miles Tong, with an average depth of 70 feet and a width of
130 feet. Fractured basalt in this reach contributes to a significant loss
of flow to ground water. At the exit of Box Canyon a diversion structure
and channel with a capacity of 9,300 cfs is used to spread water to four
areas which have a total capacity of 18,200 acre-feet at elevation 5,040
feet mean sea level {(ms1) and 58,000 acre-feet at elevation 5,050 feet msl.
Flows not diverted at the structure pass northward across the INEL in a
shallow gravel-filled channel. The flow gradually disappears into the
ground in an area referred to as the Big Lost River Sinks. There is no
direct surface discharge from the Big Lost River into the Snake River.

d. Barton Flats Geology.

The stratiform of Barton Flats consists of . ternating layers of
contrasting permeabilities and is assumed to be the result of alternating
basal moraine and outwash. This stratiform is typical of that found in
glaciated areas. According to Ross (1947) who performed much of the origi-
nal geologic mapping in southeast Idaho, glacial deposits are abundant in
the vicinity of Chilly Buttes.

The stratiform is over 100 feet deep consisting of stratified
and unstratified alluvium overlying bedrock. Three test holes drilled
50 feet into the alluvium did not reach groundwater or bedrock. A fourth
drill hole, to 126 feet, encountered water at the alluvium-rock contact at
103 feet. After water was encountered the water level in the casing rose
to 86 feet. The rise in water level implies that the aquifer is confined
by an overlying impermeable layer of alluvium.

Appendix B contains a more complete geologic description of the
basin.
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1.04. Existing Water Resource jects.

a. Mackay Dam and Reservoir.

Mackay Reservoir, the only storage on the Big Lost River, is
formed by an earth and rockfill dam, which was constructed in 1918. Origi-
nal construction was stopped after the dam reached 70 feet in height be-
cause of leakage through the embankment. Original plans were to build the
dam to a height of 120 feet. Reservoir capacity was 38,400 acre-feet until
1956 when the spillway crest was raised 5 feet to elevation 6,066.5 feet
msl. Reservoir storage at the spiliway crest is recorded as 44,368 acre-
feet. Active storage is estimated to be about 43,500 acre-feet. The
reservoir is a single purpose project, filled and drafted to meet irriga-
tion demands.

Average seepage from the toe of Mackay Dam is directly related
to reservoir water surface elevation and is recorded by the irrigation
district. At maximum reservoir water surface elevation 6066.5, seepage is
about 24 cfs. At elevation 6027 the average seepage is recorded at about
3 cfs. Additional seepage (not recorded at the toe of the dam) from the
reserveir returns to the Big Lost River between Mackay Dam and the U.S.
Geological Survey (USGS) stream gauge downstream.

Although Mackay Dam and Reserveir is operated specifically for
irrigation, it can provide incidental flood protection; that is, its very
existence provides some storage capacity for floodwaters if the reservoir
is below the spillway crest. However, inspection of hydrologic data indi-
cates damaging floods typically occur when Mackay Reservoir is near full.
Therefore, floodwaters are spilled without control.

b. Irrigation Canals.

Numerous irrigation canals operate throughout the Big Lost River
basin and are lTocated above and below Mackay Dam. Canals above Mackay
Reservoir include the Neilson Ditch, Davidson Ditch, Chilly Canal, and
approximately 17 other lesser irrigation canals. Below Mackay Dam, irriga-
tion canals include the Sharp, Darlington, Burnett, Mcore, West Side, East
Side, and Island canals.

During extreme flood conditions irrigators, under the control
and direction of the local watermaster, are willing to divert water into
irrigation canals and accept damage to reduce flood damages downstream.
This operation is not a cure to the overall flood problems in the basin but
does moderate damages.
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Floodwater diverted to the canals recharges subsurface mois-
ture and groundwater via local sinks.
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SECTION 2 - PLAN FORMULATION

2.01. Problems and Opportunitijes.

Problems and opportunities of the Big Lost River, as discussed in
this report, relate primarily to the incidence of flood damage suffered by
the residents living along the river, in the communities of Mackay, Moore,
Arco, and the INEL.

There is frequent minor flooding and intermittent major flooding
along the Big Lost River between Mackay Reservoir and Arco. Minor flood
control is achieved individually and cooperatively by local residents,
under the direction of the local watermaster, by diverting floodwater into
existing irrigation canals.

Flood damages occur frequently when flows exceed channel capacity in
the 28-mile reach between Mackay Dam and Arco. The flood of May-June 1967
was the largest to date and inundated some 7,000 acres and caused $800,000
in damages (1967 price level). Smaller, frequent floods damage agricultur-
al lands, bridges, roads, and INEL property downstream of Arco. Twelve
major floods have occurred since 1943. In 1986 and several other years,
lTosses have exceeded $1 million.

In addition to possibly increasing the flood storage capacity of
Mackay Reservoir, there are opportunities for storage on Antelope Creek and
above Mackay Reservoir. There are also possibilities for diverting flood-
water into sink areas in the Chilly Sinks/Barton Flat area and southwest of
Arco at the end of the Utah Construction (Blaine) Canal.

2.02. Planning Constraints.

The most critical water resource need in the Big Lost River basin is
for flood damage reduction on the Big Lost River between Mackay Dam and
Arco, Idaho. Although other needs are less critical and should be satis-
fied if feasible, plan formulation primarily involved exploring alternative
means of solving the flood problem while considering the environmental
effects of prejects.

2.03. Alternative Solutions Considered.

a. Genperal,

Two alternative modifications to Mackay Dam were investigated.
The first alternative would raise the dam to provide 13,000 acre-feet of
surcharge storage above the existing spillway crest and increase spillway
capacity. The second alternative provides for flow over the dam in a
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1,400-foot section to provide emergency spillway capacity. Other alterna-
tives considered included regulation of the existing Mackay Reservoir for
flood control, construction of Antelope Dam, diversion of flows into sink
areas, and nonstructural alternatives.

b. Enlarge Mackay Reservoir Capacity by Rajsing Dam and Adding a
Spillway.

Three alternatives include:

(1) Raise the embankment by 13 feet, construct left abutment
side channel spillway, and install a toe drainage system. Estimated con-
struction cost is $2,400,000.

(2) Raise the embankment by 13 feet, construct left abutment
side channel spillway, and install a grout curtain. Estimated construction
cost is $4,700,000.

(3) Raise the embankment by 13 feet, construct left abutment
side channel spillway, and install a concrete diaphragm wall. Estimated
construction cost is $14,000,000.

This alternative would increase surcharge storage by 13,000
acre-feet and increase spillway capacity. Flood control benefits would be
negligible and there are safety concerns if the dam is raised without
controiling high seepage rates through the dam. Adding a grout curtain or
a concrete diaphragm wall are not economical. These alternatives were not
studied in detail.

c. Enlarge Mackay Reservoir and Provide Overtopping Protection.

Three alternatives were also evaluated to protect the embankment
from overtopping, including:

(1) Reshape the embankment crest and downstream slope with a
roller-compacted concrete cap and install a toe drainage system. Estimated
construction cost is $4,400,000.

(2) Reshape the embankment crest and downstream slope with a
roller-compacted concrete cap and install embankment and foundation grout-
ing. Estimated construction cost is $6,700,000.

(3) Reshape the embankment crest and downstream slope with a

roller-compacted concrete cap and install a concrete cutoff wall to bed-
rock. Estimated construction cost is $15,900,000.
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This alternative would increase surcharge storage by 13,000
acre-feet. Flood control benefits would be negligible. Grouting or in-
stalling a concrete cutoff wall are not economical. These alternatives
were not studied in detail.

d. PRequlate Existing Dam for Flood Control.

Management of Mackay Reservoir for flood control, in conjunction
with the primary purpose of irrigation storage, is difficuit due to the
small capacity of the reservoir. Seasonal runoff varies from two to six
times the storage capacity. A minimum of 50-cfs release (including seep-
age) must be maintained for downstream fishery and water rights. If re-
Teases exceed 1,500 cfs flooding occurs downstream. The Soil Conservation
Service is presently preparing a reservoir operation guide for the manage-
ment of the reservoir for the Big Lost River Irrigation District. A study
by the Idaho Department of Water Resources (August 1976) explored the
possibility of managing the reservoir for flood control. The study indi-
cated that there was potential for increased flood control management.

Regulating Mackay Reservoir for flood control could improve
flood contrel but relies on precise operation of the reservoir in connec-
tion with runoff forecasts. The Soil Conservation Service is presently
preparing an operation guide for the Big Lost River Irrigation District in
which flood control will be one objective of reservoir operation. However,
since irrigation is the primary purpose, there may be conflicts in trying
to include flood control in the operation. Since the reservoir is rela-
tively small in comparison to runoff volume, it is doubtful that this
alternative by itself could provide the needed protection unless it were
operated only for flood control. Since this is not feasible under current
conditions, this alternative cannot be considered as a solution. However,
in conjunction with upstream diversion, it could enhance the flood control
program.

e. Antelope Creek Dam.

A dam site on Antelope Creek in Section 30, 7. 5 N., R. 25 E.
was evaluated for flood storage, hydropower, and irrigation storage.
Capacity of the reservoir would be 10,000 acre-feet with 7,500 acre-feet of
active storage. The dam would have a height of 95 feet and a crest length
of 1,200 feet. Construction cost of the dam is estimated at $20 million,
including $0.8 million for constructing hydropower facilities.

Antelope Creek Dam is not an economically viable solution. Even
with the most optimistic consideration of benefits for flood control,
hydropower, and irrigation, costs far exceed benefits resulting in a bene-
fit-to-cost ratio far below unity. Therefore, this alternative was not
considered further.
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f. Diversion of Flows into Sink Areas.

(1) The Barton Flats Flood Diversion would divert a maximum 500
cfs from the Big Lost River and infiltrate it into groundwater. Facilities
would include a diversion structure to control the diversion of floodwater
from the Big Lost River. The structure would consist of a spililway, head-
works for the existing Chilly Canal, diversion canal headworks and canal,
and an infiltration basin.

The canal and infiltration basin would be operated during peri-
ods of high flow above 1,500 cfs to reduce flooding along the Big Lost
River. Floodwaters would be diverted an average of 16 days per year.
Diverted flow would be at capacity (500 cfs) about 50 percent of the time
the canal is in use.

Preliminary studies indicated a potentially feasible flood
control project consisting of a diversion structure to divert floodwaters
into a canal out on to Barton Flats. Floodwater would percolate into the
soil through the bottom of the canal and remaining water would flow out the
end of the canal onto the surface of Barton Flats. Waters not percolating
into the soil would return to the Big Lost River.

(2) The 01d Utah Construction Canal (Blaine Camal) was con-
structed in the early 1900's, but was never used for water distribution as
ptanned. The canal starts in Section 14, T. 16 N., R. 25 E. and follows
the west side of the valley for about 22 miles. The design capacity was
1,250 cfs and the canal had six large drop structures which would need to
be replaced. A new canal would have a capacity of 2,000 cfs, follow the
existing canal, and be extended about 3 miles into the lava beds across
Highways 20 and 26. Estimated construction costs range from $12,700,000 to
$13,800,000, depending on materials used.

Developing the Otd Utah Construction Canal (Blaine Canal) as a
flood diversion facility is not economically justified. Therefore, it was
not considered further.

g. Nonstructural Alternatives.

Nonstructural alternatives would include floodplain management,
flood proofing of individual structures, and permanent evacuation of flood-
plain areas.

The Federal Emergency Management Agency maintains up-to-date
flood insurance studies in the basin that are used to establish flood
insurance rates and to assist communities in efforts to promote sound
floodpTain management. Each Flood Insurance Study provides flood
elevations and boundaries to assist communities in developing floodpliain
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management measures. Floodplain management is well established in the
basin and therefore not considered further as a nonstructural alternative.

A number of existing homes and structures subject to flooding
are located on high ground (fill) or have been constructed on raised foun-
dations to prevent flood damage. As a result, there is no local interest
in an extensive flood proofing program in the basin.

Permanent evacuation of the floodplain would involve removing
and relocating buildings and structures along the riverbanks. The greatest
concentration of structures along riverbanks is immediately below MacKay
Dam. This reach of the river is a prime recreation area and there is no
local interest in relocation.

2.04, Alternative Plan Summary.

Storage alternatives, re-regulation of Mackay Dam, and development
of the 01d Utah Construction Canal were eliminated from detailed studies as
discussed above.

The possibility of local protection in eight areas where damage
appears concentrated was examined. In five of these areas, the cost of
protection would exceed the value of the property to be protected so there
was no point in computing damages and respective benefit. Two locations
would require ring levees, making protection impractical and of doubtful
feasibility. Protection at the final location, on one side of the river,
would induce damage and erosion on the other side of the river and benefit
one or two property owners, and therefore lacks a Federal interest.

Preliminary studies indicated a potentially feasible flood control
project consisting of facilities to divert floodwaters from the Big Lost
River on to Barton Flats. Therefore, alternative methods of constructing a
flood diversion were investigated.

2.05. Flood Diversion Alternatives Eliminated from Detajled Study.

Preliminary investigations of a diverting floodwater to Barton
Flats included several canal alignments, and infiltration basins.

One alternative included a system consisting of a main feeder canal
and lateral canals. Total length of the feeder canal would be about 6
miles. Ten canal drop structures would be needed on this feeder canal.
Total length of lateral canals would be about 10 miles. Each lateral would
pond water to percolate into the subsoil. Analysis of this plan showed a
higher cost than other plans. Therefore, this system of feeder and lateral
canals was eliminated from detailed study.
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Another alternative included a canal to carry water from the diver-
sion, and an infiltration basin. The canal alignment would follow the
6,400 elevation contour to the toe of the ridge along the west side of
Barton Flats. The canal would parallel the toe of the ridge then turn and
carry water to the infiltration basin. It would cross an existing irriga-
tion canal several times, adding to relocation and construction costs.
Because the ground rises sharply from the toe of the ridge, following the
6,400 elevation contour would be prohibitive. This alignment would require
the same number of concrete drop structures as a canal alignment across
Barton Flats. Also, geological data indicate little or no infiltration
potential for most of the canal length thereby increasing the design capac-
ity (overall dimensions) and cost of an infiltration basin. This alignment
with an infiltration basin was not considered further because of high
relocation and construction costs.

2.06. Geotechnical Considerations.

Preliminary studies did not specifically identify an infiltration
rate. However, preliminary studies indicated that further studies would be
necessary to determine an infiltration rate and the optimum canal alignment
for optimum infiltration.

The infiltration rates used for design of canals and infiltration
basin are based on field tests conducted in the project area, flow losses
measured in the Neilson irrigation canal, and a review of infiltration
testing conducted by the Soil Conservation Service in a geologically simi-
lar area. The infiltration rate curve used in the design of the infiltra-
tion basin was conservatively selected as described in appendix B, Geotech-
nical Considerations.

Infiltration was found to vary depending on the hydrostatic head and
would require stripping to remove surface fines.

To infiltrate the design discharge of 1,000 cfs, a canal having a
bottom width of 30 feet and a water depth of 5 feet would have to be 23.7
miles long (assuming all infiltration is through the bottom of the canal).

Assuming the surface of Barton Flats could be flooded to a depth of
1 foot (without stripping topsoil and surface soil to be totally uniform)
the estimated area required to infiltrate 1,000 cfs would be almost 2,000
acres (3 square miles). Although the computed area is not excessively
large and Barton Flats is relatively flat, it cannot be assumed water would
sheet flow over the area. Barton Flats is bisected by many old canals and
water would find its way through these canals with extensive uncontrolled
erosion. Therefore, all diverted water should be confined within canals or
a basin and not allowed to discharge freely to the surface of Barton Flats.
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To achieve the desired infiltration through the canal bottom, the
alignment must be located on Barton Flats. The ground surface of Barton
Flats has a relatively uniform slope of about 0.006 feet per foot. A
number of canal drop structures would be needed.

2.07. Diversion Structure.

Each diversion plan would have a diversion structure to control the
diversion of floodwater from the Big Lost River. Hydraulic analysis and
design of the diversion structure is shown in appendix C, Hydraulic Design
of Spiliway and Canal Headworks.

The structure would be designed to pass the 50-year flow of 4,420
cfs over the spitlway, control floodwater diversion to Barton Flats, and
provide adequate head to supply the existing Chilly Canal water right.

Fish screening and bypass facilities may be needed at this struc-
ture. Environmental studies were not completed and the need and scope of
fish facilities was not determined.

2.08. Alternative Diversion Plans Considered in Detail.

a. 1,000 cfs Flood Diversion.

This alternative would be designed to infiltrate a maximum
diversion of 1,000 cfs from the Big Lost River. Features would include the
diversion structure described above, a 1,000 cfs capacity canal, and an
infiltration basin.

Canal alignment for this alternative would be located across
Barton Flats and not follow a particular contour. A bridge would be needed
where the canal crosses Bartlett Point Road and four drop structures would
be needed.

About 150 cfs would percolate into the soil through the bottom
of the canal and the remaining 850 cfs would infiltrate through the basin.

The infiltration basin would be rectangular with a level bottom,
a design ponding depth of 10 feet, 4 feet of freeboard, and would cover
approximately 70 acres. The basin wouod be excavated at the upstream
corner and the material excavated would be used to construct an engineered
embankment on the downstream sides. Excess material would be placed on the
downstream side of the embankment.

The proposed canal and infiltration basin would be operated

during periods of high flow, above 1,500 cfs, to reduce flooding along the
Big Lost River. River flow in excess of 1,500 cfs would be diverted into
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the canal until the canal reaches the maximum design flow of 1,000 cfs.
The canal discharge would be held constant at the maximum level during any
further increase in the river discharge.

Floodwaters would be diverted an average of 16 days per year.
Flood diversions would be less than capacity (1,000 cfs) more than 80
percent of the time the canal is in use.

b. 500 cfs Flood Djversion.

This alternative would be designed to infiltrate a maximum
diversion of 500 cfs from the Big Lost River. Ffeatures would include the
diversion structure described above, a 500 cfs capacity canal, and an
infiltration basin.

Canal alignment for this alternative would be located across
Barton Flats and not follow a particular contour. A bridge would be needed
where the canal crosses Bartlett Point Road and four drop structures would
be needed for this canal alignment.

About 50 cfs would percolate into the soil through the bottom of
the canal and the remaining 450 cfs would infiltrate through the basin.

The infiltration basin would be rectangular with a level bottom,
with a design ponding depth of 10 feet, 4 feet of freeboard, and cover
approximately 40 acres. The basin would be excavated at the upstream
corner and the material excavated would be used to construct an engineered
embankment on the downstream sides. Excess material would be placed on the
downstream side of the embankment.

The proposed canal and infiltration basin would be operated
during periods of high flow above 1,500 cfs to reduce flooding along the
Big Lost River. River flow in excess of 1,500 cfs would be diverted into
the canal until the canal reaches the maximum design flow of 500 cfs. The
canal discharge would be held constant at the maximum level during any
further increase in the river discharge.

Floodwaters would be diverted an average of 16 days per year.
Diverted flow would be at capacity (500 cfs) about 50 percent of the time
the canal is in use.

c. 250 cfs Flood Diversion.

This alternative would be designed to infiltrate a maximum
diversion of 250 cfs from the Big Lost River. Features would include the
diversion structure described above, a 250 cfs capacity canal, and an
infittration basin.



Canal alignment, associated facilities and operation of this
alternative would be the same as described for the 1,000 and 500 cfs alter-
natives but reduced appropriately in capacity and size.

2.09. Selection of a Final Plan.

a. Rational for Selection.

Each alternative plan should be sound, practicable, technically
feasible, economically justified, and environmentally acceptable. Each
alternative plan must not increase downstream flood damages.

Both, the 1,000 and 500 cfs flood diversion alternatives are
technically feasible and would decrease flood damages. However, the 500
cfs diversion would be operated near and at design capacity more often than
a 1,000 cfs facility. The 250 cfs plan would operate at capacity a higher
percentage of time during the average 16 days per year but is far less
effective in reducing flood damages. The 500 cfs diversion plan is consid-
ered the optimal plan and is presented in this report.

b. Risk and Uncertainty.

The infiltration rate was the basis for sizing canals and infil-
tration basins. Actual infiltration rate depends on the soil types that
would be intersected by the canal and exposed in the infiltration basin.
There is a risk of constructing a canal or infiltration basin over one or
several sinks that may consistently take a significant flow. If this
occurred, canal reaches downstream from such sinks or the basin may never
fill to its design capacity. This implies that canal and basin capacities
should be designed and adapted to actual field conditions. Determining
specific field conditions and optimizing alignment and locations to soil
conditions is beyond the scope of this feasibility study.

Environmental studies were not completed, and therefore, the
environmental impacts were not completely identified. The need for fish
bypass and screening facilities is uncertain. The cost of adding those
facilities, if they should be required, is presented on table 1. Further-
more, possible fish and wildlife mitigation measures associated with ripar-
ian and grassland habitat losses were not identified because of the abbre-
viated environmental studies.
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SECTION 3 - FINAL PLAN

3.0]. Plan location.

The final plan, 500 cfs diversion, would provide a Tevel of flood
protection between the Chilly Canal diversion and Mackay Reservoir, and
through the towns of; Mackay, Leslie, Moore, Arco, and INEL. The flood
damage analysis is described in appendix D. Five river reaches, where
hydraulic cross sections were available, were analyzed in detail and the
resulting information assisted in damage estimates for intervening areas.

3.02. Plan Description.

a. General.

The diversion site is located in the Big Lost River basin of
Custer County, Idaho, approximately 20 miles northwest of the town of
Mackay. The diversion structure is within the S / sec. 1, 7. 8 N., R 21
E. just south of Chilly Buttes. The infiltration Easin is within the N} /25
sec. 7, T. 8 N., R. 22 E. south of Bartlett Point Road at the upper
end of Barton F]ats A canal connects the two as shown on plate 2, Project
Layout.

b. Existing Irrigation Diversion.

There is an existing concrete structure on the Big Lost River
for the purpose of diverting irrigation water into the Chilly Canal. The
top of the concrete structure (vertical concrete walls) is about 15 feet
above the floor on the downstream side and is about 7 feet above the up-
stream river channe) bottom. Wood boards and plastic sheeting are used to
block the 20-foot-wide spillway crest for diverting water to the Chilly
Canal.

Construction of a flood diversion at this site would necessitate
removal of the existing concrete structure and installation of new irriga-
tion canal headworks for the Chilly Canal.

c. Real Estate.

Five private landowners would be impacted by this project.
Approximately 7 acres would be required to construct, operate, and maintain
the diversion structure and appurtenant facilities. About 30 acres of
flowage easement would also be necessary behind the dam to accommodate the
maximum designed impoundment, plus a 4-foot free-board.

Below the dam, a canal easement would be acquired for the diver-
sion canal, which crosses private ownership. A short length of canal and
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all of the proposed infiltration basin are situated on U.S. Government
Tand, which is under jurisdiction of the Bureau of Land Managemenv. Real
estate requirements are described in appendix E.

d. Diversion and Care of Water.

A temporary irrigation diversion would be instalted upstream to
maintain the existing Chilly Canal during construction. A cofferdam would
be installed upstream of the concrete structure site and a dewatering
system installed for foundation work. The river would flow around the
south end of the structure site. Upon completion of the concrete struc-
tures, the river would be allowed to flow through the diversion headworks
or over the spillway during construction of the embankment tie.

e. Embankment Tie.

The proposed embankment section is described in appendix B. The
embankment includes a downstream seepage berm to ensure against heave and
piping of the downstream toe. The embankment and foundation are both
gravel material and have similar permeabilities. The required thickness of
the seepage berm to resist heaving is minimal.

The upstream slopes of the embankment would be armored with
riprap to prevent erosion. River velocities against the embankment are
assumed to be minimal and not a factor in the design. The ponding area
behind the diversion structure is relatively well protected from wind and a
minimal layer thickness of 24 inches of riprap is considered to be appro-
priate. The riprap toe would be placed to a depth of 5 feet below the
thalweg.

Embankment tie from the canal headworks to the right abutment at
elevation 6405 is shown on plate 3, Headworks and Diversion Dam Plan.

f. Diversion Structure.

The structure would consist of three components: a 175-foot-
wide spillway and stilling basin, flood diversion headworks (500 cfs capac-
ity), and irrigation headworks to supply a maximum of 70 cfs to the Chilly
Canal. A general layout of these structures is illustrated in plate 3,
Headworks and Diversion Dam Plan. Features of a 1,000 cfs diversion struc-
ture are described in appendix C (a 500 cfs facility would have one less
gate).

(1) Spiliway.

The spillway would be uncontrolled and sized to pass a
design flow of 4,420 cfs. Spillway capacity is independent of the flood
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diversion capacity. Miscellaneous trash and river debris would be allowed
to pass over the spillway.

(2) Flood Diversion Headworks.

One 14-foot-by 9-foot radial gate would be installed to
control water flow into the canal. At full gate opening the discharge
would be 500 cfs.

A small settling basin just upstream of the canal intake
will be required to capture bedload material. Periodic cleaning would be
required.

A log boom will be required to keep large floating debris
out of the diversion canal.

(3) Chilly Canal Headworks.

The intake of this canal will be controlled with a 3-foot-
by 5-foot vertical slide gate with a hand wheel operator.

g. Flood Diversion Canal.

The canal would have a design capacity of 500 cfs. The length
of canal would be about 1.3 miles. The canal section would be a trapezoi-
dal section with a bottom width of 10 feet, side slopes of 1V on 4H, and a
normal depth of about 6.5 feet. Design velocity would be about 2.2 feet
per second. Freeboard would be 4 feet.

Two concrete baffled apron drop structures would be located
along the canal and one at the end of the canal dropping into the infiltra-
tion basin. These drops would be 10, 10, and 12 feet respectively.

Typical sections and plan of the canal and baffled apron drop
structures are shown on plate 4, Typical Sections.

h. Infiltration Basin.

The infiltration basin would be rectangular with a level bottom,
with a design ponding depth of 10 feet, 4 feet of freeboard, and cover
approximately 40 acres. The basin would be excavated at the upstream
corner where flow would enter through a concrete drop structure. Excavated
material would be used to construct an engineered embankment on the down-
stream sides. The embankment on the downstream end of the infiltration
basin was not analyzed for stability or seepage conditions, but would be
conservatively designed to preclude any problems with stability and piping.
Excess material from required excavation, which would consist of gravelly
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sands or sandy gravels, would be placed on the outside toe of the slope to
buttress the embankment and Tengthen the seepage path. A cross section
through the basin is shown on plate §, Typical Sections.

3.03. Operation.

River flow readings from the existing Howell gauge station above the
diversion would be used to set the gates and flow into the flood diversion
facilities. The flood diversion will not be utilized until flows upstream
of the structure reach 1,500 cfs. At this point, the canal gates may be
opened. When river flows reach 2,500 cfs, flow over the spillway can no
Tonger be controlled by the flood diversion.

During the normal irrigation season the flood diversion gates would
be closed, ponding water behind the structure to supply the Chilly Canal.

3.04. Maintenance.

Routine maintenance of gates and manual operators would be required.
Periodically, sediment build-up in the canal and infiltration basin would
have to be removed to maintain infiltration capacity. A sedimentation
analysis is contained in appendix F.
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SECTION 4 - ENVIRONMENTAL INVESTIGATIONS
4.01. Environmental Setting.

The project area consists of high, steep mountains sloping to a
broad flat valley with a few buttes. The climate is semiarid with cold
winters and warm, dry summers. Mean annual precipitation ranges from about
8 to 10 inches, with much of that falling as snow December through March.
Runoff from the mountains typically peaks in late June. The river channel
has eroded; and, the bed load accumulation is enough to cause frequent
overbank flooding. This periodic flooding contributes to a wide band of
riparian vegetation and wetlands adjacent to the river. Other vegetation
types in the project area range from conifer forest in the mountains to
sagebrush-grassland in the valley interspersed with agricultural crops.
Grazing has reduced the abundance of the native plants in the area and
contributed to soil erosion and river channel instability.

Wildlife species of the area include big game animals such as prong-
horn antelope and mule deer; upland game such as sage grouse and rabbits,
waterfowo (mallard, teal, Canada goose), raptors (bald eagle, red-tailed
hawk, peregrine falcon), songbirds; nongame mammals (coyote, skunk, beaver,
voles, ground squirrels); and several reptiles and amphibians. Many of
these species depend upon the riparian area for at least part of their life
cycle. Fish species of the Big Lost River and its tributaries include
rainbow trout, brook trout, mountain whitefish, kokanee salmon, and short-
head sculpin. The river has been stocked with kokanee salmon and hatchery
rainbow trout.

4.02. Environmental Impacts.

The proposed project would have several environmental impacts that
would need to be mitigated. The canal would divert flood flows, thereby
reducing the amount of overbank flooding that now occurs along the river.
This would probably result in a decline of the quality and quantity of
riparian and wetland vegetation adjacent to the river. Riparian habitat
would also be lost because of construction in the dam and canal areas.
Loss of riparian habitat would result in a decrease in the numbers of fish
and wildlife in the area.

The dam and canals would potentially have an adverse effect on fish
in the river. The dam would block movement of fish up and down the river
unless a fish Tadder is installed. Fish may be diverted into the canal and
flushed onto Barton Flat unless fish screens are installed.

The canal structure itself and the water discharged at the end of

the canal would cause a loss of sagebrush-grasstand habitat. This would
result in a loss of important sage grouse nesting habitat, mule deer and
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pronghorn winter range, and pronghorn fawning habitat. The canal may also
interfere with sage grouse and pronghorn migration patterns and may destroy
or interfere with sage grouse leks.

4.03. Environmental Review Requirements.

a. General.

The following laws and regulations apply to this proposed
project. A summary of compliance progress to date and anticipated future
compl iance needs are also described.

b. Cultural Environment.

Reservoir Salvage Act; National Historic Preservation Act;
Executive Order 11593, Protection and Enhancement of the Cultural Environ-
ment.

A reconnaissance level survey was conducted to assess the cul-
tural resource potential of the project area. The survey included both a
literature search and limited field investigations. A report of findings
was prepared and submitted to the Idaho State Historic Preservation Office
(SHPO) for review. The Idaho SHPO provided comments on those sites identi-
fied during the survey and recommended "that an archaeological inspection
should be conducted of all areas to be impacted if the project is imple-
mented."

c. Clean Water Act.

The Corps would need to prepare a Section 404(b)(1) evaluation
for construction of the dam and canal headworks. The Corps would also need
to obtain water quality certification from the Idaho Department of Health
and Welfare.

d. Endangered Species Act of 1973.

Two endangered species, the bald eagle and the peregrine falcon,
occur in the project area. The Corps would need to prepare a biological
evaluation to determine if the project would have an adverse effect on
these species.

e. Fish and Wildlife Coordination Act.

This project has been coordinated with the U.S. Fish and Wild-
life Service and the Idaho Department of Fish and Game. A summary of the
coordination activities and the Planning Aid Report, dated September 1987,
are included in appendix G. A Coordination Act Report was not completed.
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f. National Environmentao Policy Act (NEPA).

The Corps would need to prepare NEPA documentation should this
project move forward.

g. Clean Air Act.

This project would be in compliance with this act. A copy of
the NEPA documentation would be sent to the Environmental Protection Agen-
cy, as required.

h. Executive Order 11988, Floodplain Management.

Because of the nature of the project, work within the floodplain
cannot be avoided. The project could adversely affect floodplain resources
through the potential reduction in riparian habitat. The project may also
encourage further development within the floodplain by reducing the threat
of flooding below the proposed dam. The Corps will need to investigate
ways to minimize these impacts should the project go forward.

i. Executive Order 11890, Protection of Wetlands.

Some wetlands may be adversely affected by this project. The
Corps would need to investigate ways to minimize this impact and develop a
no-net loss plan should the project go forward. Potential loss of wetlands
would be addressed as part of an impact assessment performed through Fish
and Wildlife Coordination Act activities.

J. Agricultural Lands.

Counsel of Environmental Quality Memorandum, 11 August 1980,
Analysis of Impacts on Prime or Unique Agricultural Lands in Implementing
NEPA.

The Corps would need to coordinate with the Soil Conservation

Service to determine if prime or unique farmlands would be affected by this
project.
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SECTION 5 - ECONOMICS OF THE FINAL PLAN

5.01. Real Estate Cost Estimate.

Land value estimates are based upon data provided by the Custer
County Assessor and recent sales that have taken place in the vicinity of
the project.

It is intended that the construction contractor would be responsible
for providing all borrow materials for this project. Hence, no additional
acquisition requirements for a quarry site are envisioned. Moreover, no
additional sites would be required for spoil disposal. A1l excess excavat-
ed materials would be disposed of within the limits of the project by
incorporating it into the canal and infiltration berms.

Real estate requirements are detailed in appendix E.

5.02. Construction Cost Estimates.

Construction cost estimates are at October 1990 price levels and are
detailed in appendix H. Estimates are based on construction experience and
similar construction. Contingencies are included for each line item to
reflect the uncertainty of the estimate. The construction cost estimate
for the 500 cfs plan, including contingencies, is $6,118,000.

Estimates for fish bypass facilities are based on cost experience at
irrigation diversions of similar flow capacities. Mitigation features were
not determined. Therefore, the cost of mitigation features is not included
in the cost estimate.

5.03. Planning. Engineering, and Construction Management.

Planning, engineering, and construction management costs were esti-
mated based on experience curves relating government costs to direct con-
struction costs.

5.04. Investment Cost.

Investment cost was estimated based on compound interest during
construction at 8 7/8-percent discount interest rate for the 1990 price
levels. Interest during construction is $331,000. Investment cost for the
500 cfs plan is $7,950,000.
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5.05. Annual Costs.

The annual investment cost is based on a life-cycle cost analysis
using 8 7/8-percent discount interest rate over an economic life of 50
years. Annual interest and amortization is estimated at $716,000.

Operation and maintenance costs include the annual cost to operate
and inspect the diversion structure and facilities, scarifying the bottom
of canal and basin on a 3-year frequency to maintain infiltration, and
removal of built up sediment every 6 years. Annual operation, maintenance,
and replacement costs for the 500 cfs plan are estimated to be $16,000.

Replacement costs include; replacement of gates and operators at
25 and 20 year frequencies, respectively.

The total annual cost for the selected plan, without fish facili-
ties, is estimated to be $732,000. Annual costs with fish bypass and
screen facilities is estimated at about $1,000,000. The cost estimate
would be higher if further environmental studies showed additional fish and
wildlife mitigation measures are necessary.

5.06. Damage Estimates and Benefits.
a. Damage Estimates.

Detailed damage estimates were made for five reaches where cross
sections were available and damages are concentrated (see appendix D).
Structure and content damages from detailed reaches were used to estimate
average damage per structure for each flood event. The damage per struc-
ture estimate for each flood event was multiplied by the number of struc-
tures within the respective floodplain to estimate total structure and
content damages for the 10-, 50-, 100-, and 500-year floods.

Agriculture damage estimates were based on crops grown in the
Big Lost Valley. Crop estimates include: about 10 percent seed potatoes,
30-percent alfalfa/grain, and 60-percent hay. Duration of all floods is
estimated to be between 2 and 3 days. Based on this information, crop
losses are estimated to be 75 percent, with a loss of revenue of 75 per-
cent, and 75 percent less cost incurred after a flood. Crop acreage was
estimated from aerial photos; and, costs and receipts for crops were taken
from 1989-1990 Crop Budgets prepared by the University of Idaho.

Emergency expenses include evacuation, protection of life,

property, health, and temporary housing. The per house emergency costs
were estimated to be $660, plus $75 per day for 3 days temporary housing.

5-2



Damages to roads and bridges were estimated by updating damages
reported by the Soil Conservation Service to those features for the 1965
flood to current cost level.

Average annual damage and remaining damage with alternative
plans were calculated by the damage-frequency integration method. Total
average annual damage, under natural conditions without a project, is
estimated to be $636,000 (see appendix D for the breakdown of total
damage).

b. Average Annual Benefit.

The average annual benefit for the final plan, 500 cfs diver-
sion, is estimated to be $281,000.

5.07. Economic Feasibility.

Economic data is summarized on table I for the 1,000, 500, and 250
cfs flood diversion plans. Al1 plans, not including fish bypass facilities
or mitigation costs, have benefit-to-cost ratios far below unity between
0.21 and 0.38 to 1.

Table 1 also shows the sensitivity of additional costs for fish

bypass facilities. Project benefit-to-cost ratios are further reduced as a
result of these costs.
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SECTION 6 - PUBLIC INVOLVEMENT AND COORDINATION
6.01. Public and Sponsor Coordination.

In a 10 April 1989 letter, the Butte Soil and Water Conservation
Board agreed to act as an interim sponsor for the Big Lost River basin,
Idaho project, until the formation of a Watershed Improvement District
could be completed.

An informational meeting was held in September 1989 with local
sponsors and local ranchers to discuss project sponsorship and feasibility
field test activities.

Multiple water issues in the basin created strong local controversy.
Formation of a Watershed Improvement District (WID) was opposed by the
local irrigation district and the referendum to organize a WID was voted
down by a wide margin on 5 October 1989.

On 8 January 1990, Butte County signed a letter of intent to enter
into a Local Cooperation Agreement (LCA) assuming a favorable and accept-
able project.

A series of public meetings were held on 16 through 17 January 1990
to reconsider formation of a WID to sponsor the potential Corps flood
control project and other water resource projects of local interest. The
objective and status of feasibility study activities were presented at
these meetings. There was no further progress in formulating the WID.

Results of this feasibility study were presented and discussed on
17 January 1991, with Mr. Dan Holden, Soil Conservation Service, and later
reviewed by the Butte Soil and Water Conservation District board. Because
of the negative results no further coordination was considered by the
board.

Pertinent correspondence and letters of support are shown in appen-
dix I.

6.02. Public Notice.

A public notice will formally announce the termination of this
feasibility study.
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SECTION 7 - DISCUSSTON AND RECOMMENDATION

7.01. Discussion.

None of the local protection, storage, or diversion alternatives are
economically justified at this time. When it became evident that there was
no economically feasible project, the environmental evaluations was termi-
nated. Project costs could be higher than shown in this report if further
environmental studies show the need for additional fish and wildlife miti-
gation measures.

7.02. Recommendations.
It is recommended that Corps of Engineers planning studies for the
Big Lost River basin under the authority cited in section 1 be concluded

with this report with no further Corps of Engineers action anticipated at
this time.
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APPENDIX A

HYDROLOGY

1. INTRODUCTION.

The purpose of this appendix is to present the Big Lost River Basin
hydrology as part of a interim feasibility report on flood control in the
Basin.

2. BASIN DESCRIPTION,

The Big Lost River Basin is located in eastern Idaho, north of the
Snake River Plain, as shown on plate 1. Drainage area of the Basin is
1,800 square miles, including the northeastern slopes of the Pioneer Moun-
tains and southwestern slopes of the Lost River Range. The southwestern
exposure of the Lost River Range is a barren expanse of wasteland with
bare, rocky mountains rising steeply 5,000 to 6,000 feet above the valley
floor. From this range the tributary streams drop to the edge of the
valley ftoor and disappear.

The Big Lost River Basin contains about 50,000 acres of irrigated
land, of which 40,000 acres are below Mackay Dam. The upper area is used
primarily for livestock, while the area below Mackay Dam is used for crop
production (such as potatoes, grain, hay, and pasture).

The population in the Basin is mainly lTocated in the Big Lost River
Valley on ranches and in a few small towns. Principle towns in upstream
order are: Arco, population 1,198; Moore, population 215; and Mackay,
population 582,

3. CLIMATE.

The climate of the Lost River Basin is characterized by warm dry
summers and cold winters. A large part of the annual precipitation falls
in the form of snow during December, January, and February in the lower
areas and from November to April at the higher altitudes. Table 1 summa-
rizes the maximum, mean, and minimum annual precipitation and temperature
extremes at Mackay and Arco, Idaho.

a. Temperature.

In the summer, the days are hot and the nights are cool. During
the winter, the temperature frequently falls below zero. At the entrances
to some of the tributary valleys the temperature has dropped to 40 degrees
Fahrenheit (F) below zero, but during ordinary winters the minimum tempera-
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ture recorded in the valley is from 10 degrees to 20 degrees F below zero.

In the summer, a temperature of 100 degrees F or more for a few days is not
uncommon. The maximum recorded temperature in the Lost River Basin is 104

degrees F.

b. Precipitation.

Precipitation in the Lost River Basin ranges from an annual aver-
age of less than 9 inches on the Snake River Plain to a annual average of
over 20 inches at high altitudes. The normal annual precipitation for the
Basin above the U.S. Geological Survey (USGS) stream gauge "Big Lost River
near Arco, Idaho" is 17.7 inches. The following data table shows climatic
data for the climatological stations at Mackay and Arco.

TABLE 1

ANNUAL PRECIPITATION AND TEMPERATURE EXTREMES

Elev. Precipitation in inches Temperature Extremes
in Annual in deqrees F
Station Feet Mean Max. Min. Max. Min.
Mackay 5,897 9.3 15.0 3.6 104 -29
Arco 5,300 10.3 16.6 4.9 102 -46

4. STREAMFLOWS.

Normally, active streams from the eastern part of the drainage basin
do not enter the Big Lost River. Flood flows from the western side of the
basin reach the river but only a few of these tributaries normally contrib-
ute surface flows in the summer months.

In the reach of the Big Lost River Valley known as the Chilly Sinks,
downstream of Chilly, considerable surface runoff is normally lost to
groundwater flow. Above Chilly the river channel is relatively stable and
there is little seepage loss. Stream gauge records of the outflow from
Mackay Reservoir show a gain in water supply between the streamfliow above
Chitly Sinks at the Howell Ranch gauge and the outflow from the reservoir.
Below Mackay Dam, large quantities of water are lost from the river in
areas known as the Darlington and Moore Sinks. Overbank flooding occurs in
the valley between Mackay and Arco at discharges ranging from 500 cfs near
Arco to 1,500 cfs near Mackay.

Further downstream below Arco, the river flows onto the Snake River

Plain. Southeast of Arco, it enters Box Canyon, a narrow canyon approxi-
mately 7 miles long, with an average depth of 70 feet and a width of 130
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feet. Fractured basalt in this reach contributes to a significant loss of
flow to groundwater. At the exit of Box Canyon a diversion structure and
channel with a capacity of 9,300 cubic feet per second (cfs) is used to
spread water to four areas which have a total capacity of 18,200 acre-feet
at elevation 5,040 feet mean sea level {msl) and 58,000 acre-feet at eleva-
tion 5,050 feet msl. Flows not diverted at the structure pass northward
across the Idaho National Engineering Laboratory in a shallow gravel-filled
channel. The flow gradually disappears into the ground in an area referred
to as the Big Lost River Sinks. There is no direct surface discharge from
the Big Lost River into the Snake River.

a. Gauging Stations.

The USGS has maintained several stream gauging stations and one
reservoir contents gauging station in the Big Lost River Basin. The fol-
towing table shows the ones that were used in this study.

USGS Drainage Area

Station Gauge # Square Miles
Big Lost R. (east channel) 131235001 766°
above Mackay Reservoir
Big Lost R. (west channel) 131240001 766°
above Mackay Reservoir
Big Lost R. below Mackay 131270002 813
Reservoir near Mackay, ID
Big Lost R. near Arco, ID 131325003 1,410
Big Lost R. at Howell Ranch 13120500% 450

1 period of record: 1919-59

Z period of record: 1904-06, 1912-15, and 1919-88

3 period of record: 1947-60 and 1966-88

4 period of record: 1904-14 and 1920-88
Channels are interconnected above gauge sites. Total drainage area above
gauges is 766 square miles. The total discharge of these four gauges is
approximately the total surface inflow to Mackay Reservoir.

b. Hydrographs.

The Big Lost River and its tributaries have a generally uniform
pattern of streamflows because most of their water supplies originate from
seasonal moisture mostly stored as snow and released during the spring
months as the snow melts. In general, natural streamflows are high during
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the months of April through July and low in the months of August through
March. The summary hydrographs on chart 10 and water year 1967 runoff on
chart 11 show the seasonal trends for the Big Lost River.

¢. Flow Duration.

Flow duration curves were developed for the Big Lost River at
Howell near Chilly, Idaho. Both annual and partial flow duration curves
were developed. The partial duration curve is for the period 1 May through
31 July. The mean discharge for this period is 930 cfs. The mean dis-
charge for the annual flow duration curve is 331 cfs. These curves are
shown on charts 7 and 8.

5. EFFECTS OF CURRENT REGULATION.

Effects of diverting flows at the proposed diversion site on flows
into and downstream of the Mackay Reservoir were considered. Attempts were
made to relate mean daily discharge values for the Big Lost River at Howell
to the total inflow to Mackay Reservoir. The period considered was 1919 to
1959 since inflow to the reservoir from the Big Lost River was only
recorded during this period.

Big Lost inflow to the Mackay Reservoir is generally less than the
flows recorded at the Howell gauge. Since the drainage area for the river
near the reservoir is larger than the drainage area at Howell the differ-
ence in flow must equal the losses plus the diversions minus local inflow.

Flows between the Howell gauge and the reservoir are diverted for the
purposes of irrigation and flood control. While irrigation records exist,
flood control diversions have not been recorded. Since diversions were
made at both high and Tow flows for the entire period of record and since
accurate records of these diversions were not made, it is not possible to
separate diversion flows from other losses.

Hydrographs at both locations were compared for various discharges
during high and low flow periods. Flood diversion operations seem to be
inconsistent for the same given flows during high discharge periods.
Diversion operations during high flows are apparently based on observations
of the flows at the Howell gauge. If flows are increasing at the Howell
gauge the amount of diversion is increased. Note that during past flood
events, up to 2,200 c¢fs has been diverted from the channel between the
Howell gauge and the reserveir.

Inspection of hydrographs for low flow years shows that flows due to
snowmelt in the lower basin occur at approximately the same time as snow-
melt in the upper basin.



The Mackay Reservoir is operated for irrigation only. During large
floods which occurred during high water years, especially 1967 (reference
chart 11), the reservoir was near full before the flood peak occurred.

Flows should be reduced in downstream reaches by the amount of flow
diverted. MacKay Reservoir must be assumed full or near full since large
floods have occurred at a time of year when the reservoir was near full.
Losses other than diversion losses are considered to be insignificant. It
is important to note that current diversions be operated as they are now
and not reduced because of the diversion operation at the Chilly Canal
diversion.

6. FREQUENCY ANALYSIS.

The frequency analysis for the Big Lost River Basin consists of
observed annual peak discharge frequency analysis and regulated annual peak
discharge frequency analysis for two reaches of the river, one from the
diversion site to Mackay Dam, the other from Mackay Dam to just downstream
of Arco, Idaho. These were used in developing specific frequency
floodplains for economic analysis. The following paragraphs describe the
methodology used in developing the observed annual peak discharge and the
regulated annual peak discharge frequency curves.

a. Annual Peak Discharge Analysis.
(1) Reach Above Mackay Dam.

(a) Discharge Records.

The period of record used for the analysis was 1904-14
and 1920-88 for the Big Lost River at Howell Ranch, Idaho, USGS gauge
number 13120500.

(b} Frequency Computations.

The annual peak discharge freguency curve for Big Lost
River at Howell Ranch was computed using the computer program “Flood Flow
Frequency Analysis" and a period of record 1909-14 and 1919-88. The pro-
gram, developed by the Hydrologic Engineering Center {HEC), uses the meth-
ods outlined in the Water Resources Council (WRC), "Guidelines for Deter-
mining Flood Flow Frequencies,” Bulletin 17b, revised September 1981. A
generalized skew of -0.3 was used as suggested by plate 1 of the WRC guide-
lines. The following table lists selected specific frequency flood events
and the annual peak discharge frequency curve is shown on chart 3.
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Annual Peak Discharges
Big Lost River at Howell Ranch

Recurrence Discharges (cfs)
Interval Expected USGS Gauge #
(years} Probability 13120500

10 0.10 3,480
50 0.02 4,440
100 0.01 4,800
500 0.002 5,550

The regulated annual peak discharge frequency curve was
computed using a regulation objective of 1,500 c¢fs (bank full) with a
maximum diversion of 1,000 cfs. Any diversion at the proposed diversion
site will reduce peak discharges at the diversion location by the amount
diverted. The regulated annual peak discharge frequency curve is shown on
chart 6. The following table lists selected specific frequency flood
events which are representative below the proposed diversion.

Regulated Annual Peak Discharges
at Proposed Chilly Canal Diversion

Recurrence Discharges (cfs)
Interval Expected USGS Gauge #
(years) Probability 13120500

10 0.10 2,480
50 0.02 3,440
100 0.01 3,800
500 0.002 4,550

(2) Reach Between Mackay Dam and Arco.

(a) Discharge Records.

Regulated discharge frequency curves were developed for
the following two gauges on the Big Lost River downstream of Mackay Reser-
voir.
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Available

USGS Drainage Area Period of
Gauge # Description $q. mi Record
13127000 Big Lost River below Mackay 813 1904-06,

Reservoir, near Mackay, Idaho 1912-15 &
1919-86

13132500 Big Lost River near Arco, Idaho 1,410 1947-60 &
1966-86

Both gauges are downstream of Mackay Reservoir, which
began storing water early in 1919. Therefore, all available records are
regulated except for the years 1904-15 from the gauge near Mackay. This
data was removed from the set, leaving a regulated period of record of
1919-86, which was used to generate the frequency curve for observed flows
at the gauge. In addition to regulation by Mackay Reservoir, both gauges
are affected by irrigation diversions upstream of the gauge sites.

Effects of diverting flows at the proposed diversion site
on peak discharges downstream of the Mackay Reservoir were considered. The
period of record considered for this analysis is 1919-59, since inflow to
the reservoir from the Big Lost River was only recorded during this period.

(b) [Frequency Computations.

1. Observed.

The data set for each gauge was input into the HEC’s
"Flood Flow Frequency Analysis" program, PC version dated 12 December 1983,
along with a generalized skew of -0.30 as suggested by plate 1 of the WRC
"Guidelines for Determining Flood Flow Frequency," Bulletin 17b, revised
September 1981. The program computed median plotting positions, frequency
statistics, and the frequency curves included as charts 1 and 2. The
following table lists the regulated annual peak discharges for various
recurrence intervals for both gauges.



Annual Peak Discharges

Recurrence Requlated Discharges (cfs)
Interval Expected USGS Gauge # USGS Gauge #
(years) Probability 13127000 13132500

2 0.50 1,470 404
5 0.20 2,080 1,070
10 0.10 2,470 1,690
50 0.02 3,280 3,520
100 0.01 3,620 4,480
500 0.002 4,380 7,070

2. Requlated by Proposed Diversion.

The Mackay Reservoir is operated for irrigation
only. During large floods which occurred during high water years, espe-
cially 1967 (reference chart 11), the reservoir was nearly full before the
time of the flood peak.

Flows should be reduced in downstream reaches by the
amount of flow diverted. MacKay Reservoir must be assumed full or near
full since large floods have occurred at a time of year when the reserveir
was near full., Losses other than diversion losses are considered to be
insignificant. It is important to note that current diversions be operated
as they are now and not reduced because of the diversion operation at the
Chilly Canal diversion. The following table lists selected regulated
discharges for selected recurrence intervals. The regulated annual peak
discharge frequency curves are shown on charts 4 and 5.

Regulated Annual Peak Discharges

Recurrence Requlated Discharges (cfs)
Interval Expected USGS Gauge # USGS Gauge #
(years) Probability 13127000 13132500

2 0.50 1,470 404
5 6.20 1,080 500
10 0.10 1,470 690
50 0.02 2,280 2,520
100 0.01 2,620 3,480
500 0.002 3,380 6,070
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7. HYDRAULIC ANALYSIS.

This section will present the methodology, data and results of the
hydraulic study for the Big Lost River. The floodplains were used for
damage estimates. The hydraulic analysis is divided into approximate and
detailed study reaches.

There are five detailed reaches--Arco, Moore, Leslie, Mackay, and
Chilly. The site of the proposed diversion structure was modeled to devel-
op a tailwater rating curve. The tailwater rating curve is shown on chart
38.

a. Channel Capacities.

Maximum channel capacities were determined using the HEC program
HEC-2, "Water Surface Profiles,” and range from 500 cfs near Arco to
1,500 cfs near and above Mackay.

b. Model and Model Calibration.

(1) Detailed Reaches.

The hydraulic study for detailed reaches was done using field
surveyed cross sections and the HEC program HEC-2, "Water Surface
Profiles,” at the locations shown on plates 2 through 10.

(2) Approximate Reaches.

The hydraulic study for approximate reaches was done by
inspection of USGS’s 7.5-minute quadrangle sheets and 1986 aerial photo-
graphs. No water surface profiles were computed for these reaches.

¢. Cross-Section Development.

A1l cross-section data was field surveyed. Where necessary, cross
sections were extended in overbank areas using USGS’s 7.5-minute quadrangle
sheets.

d. Computational Procedures.

Water surface profiles were computed for both existing conditions
and for a 1,000 cfs diversion for the recurrence intervals of 10-, 50-,
100-, and 500-year and are shown on charts 12 through 37.

Starting water-surface elevations were obtained by computations
using the slope area method in HEC-2 for all reaches except the Arco Reach.

A-9



A USGS rating curve for the Arco gauge near Arco, Idaho was used for start-
ing water surface elevations for the Arco Reach.

Roughness coefficients {Manning’s "n") used in the hydraulic
computations for the channel were determined by calibration at the Arco
gauge and use of the USGS water-supply paper 1849, titled "Roughness Char-
acteristics of Natural Channels."” Overbank roughness coefficients were
determined by engineering judgment. Channel and overbank roughness coeffi-
cients used are 0.038 and 0.050, respectively.

A1l elevations are referenced to the National Geodetic Vertical
Datum of 1929.

e. Flood Plains.

(1) Detailed Reaches.

The 10-, 50-, 100-, and 500-year floodplains were defined for
each of the five reaches and are shown on plates 2 through 10. The extent
of the floodplains is the same for both regulated and existing conditions
because of the relatively wide and level floodplain and the comparatively
small amount of diverted flow. The 50-year floodplain was compared to the
floodplain limits of the 1967 flood, which had a recurrence interval of
approximately 22 years. These floodplain boundaries compare well with few
minor differences because the channel conveyance is comparatively small and
overbank areas are generally wide, relatively flat, and have clearly de-
fined limits.

(2) Approximate Reaches.

Floodplains for approximate reaches were determined using
1986 aerial photos and USGS’s 7.5-minute quadrangle sheets. Depths of
flooding used were average depths taken from the nearest detailed reach.
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APPENDIX F

Sedimentation Analysis for the Proposed Flood Control
Diversion Near Chilly



The objective of this analysis was to determine the average annual
amount and type of sediment that would likely enter the diversion canal,
and what effect the sediment would have on the operation of the canal and
infiltration basin.

The proposed project consists of a diversion structure on the Big Lost
River, a 7,000-foot-long connecting canal, and a 1,250 by 2,500 feet infil-
tration basin (see plate 1). The canal, which is excavated in natural
s0ils, has a bottom width of 30 feet; side slope of 1 vertical on 4 hori-
zontal, and thalweg slope of 0.0005 feet/feet. The infiltration basin is
rectangular with a level bottom and a design ponding depth of 10 feet.

The proposed canal and infiltration basin will be operated during
periods of high flow above 1,500 cfs to reduce flooding along the Big Lost
River. River flow in excess of 1,500 cfs will be diverted into the canal
until the canal reaches the maximum design flow of 1,000 cfs. The canal
discharge will be held constant at the maximum level during any further
increase in the river discharge.

In August 1984 the U.S. Geological Survey published a report titled
"Erosion, Channel Change, and Sediment Transport in the Big Lost River,
Idaho,” Report number 84-4147. This report covers the river geomorphology
in some detail and provides the primary source of sediment transport data
used in this analysis.

Table 1 presents flow duration data for flows above 1,500 cfs on Big
Lost River. This data was taken from 41 years of mean daily discharge
records at the USGS gauge "Howell Ranch Near Chilly." HNote that the canal
would be used an average of 16 days per year, and that flows would be less
than 1,000 cfs more than 80 percent of the time the canal is in use. Table
3 indicates that more than half of the sediment will enter the canal during
flows below 1,000 cfs.

Table 2 presents the estimated sediment discharge in the Big Lost
River for each flow range as well as the yearly average total sediment
discharge for each sediment classification. Regression equations relating
sediment discharge to water discharge found on page 44 of the above USGS
report were used to calculate the average annual sediment discharge for
each flow range and sediment classification.
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BIG LOST RIVER AT USGS GAGE HOWELL RANCH NEAR CHILLY, IDAHO
PERIOD OF RECORD: 1948-1989 (41 YEARS)

FLOW AVERAGE TOTAL* DAYS/ CUMULATIVE PER-

RANGE Q DAYS YEAR DAYS/YEAR CENT
1500 - 1750 1625 176 4.29 4.29 27.1
1750 - 2000 1875 168 4.10 8.39 52.9
2000 - 2250 2125 117 2.85 11.24 70.9
2250 - 2500 2375 65 1.59 12.83 80.9
2500 - 2750 2625 54 1.32 14.15 89.2
2750 - 3000 2875 35 0.85 15.00 94.6
3000 - 3250 3125 17 0.4]1 15.41 97.2
3250 - 3500 3375 10 0.24 15.66 98.8
3500 - 3750 3625 7 0.17 15.83 99.8
3750 - 4000 3820** 1 0.02 15.85 100.0

*  Number of days during the 41-year record when flow fell within the
indicated range.

** Only one flow (3820) was recorded above 3750 cfs.
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IN TONS PER YEAR FOR EACH FLOW RANGE

BIG
LOST CANAL RATIO SILT & SUSPENDED BED- TOTAL CUMULA- PER-
Qt Qc Qc/Qt CLAY SAND  SEDIMENT LOAD LOAD TIVE CENT

1625 125 0.077 78 87 172 27 199 199 4
1875 375 0.200 283 313 610 97 707 906 17
2125 625 0.294 402 439 850 133 983 1889 35
2375 875 0.368 375 406 779 122 900 2790 51
2625 1000 0.381 420 449 857 133 990 3780 70
2875 1000 0.348 316 335 636 98 734 4515 83
3125 1000 0.320 176 185 349 54 403 4916 91
3375 1000 0.296 117 123 230 35 265 5182 96
3625 1000 0.276 92 96 179 27 206 5388 99
3875 1000 0.258 14 15 27 4 31 5419 100

TONS PER YEAR
TOTALS: 2272 2448 4689 730 5419
VOLUME IN CUBIC YARDS/YEAR

TOTALS: 2104 1950 4054 581 4635

Note: The total volumes above assume the infiltration basin will dry out
between uses. Estimated unit weights for silt/clay and sand were 80 and
93 me\*aw respectively.



APPEDNIX G

Summary of Wildtife Coordination Activities Associated with
the Big Lost Feasibility Study



The Boise, Idaho Ecological Services Field Office of the U.S. Fish and
Wildlife Service (USFWS) was first notified of our intent to proceed with a
feasibility study for the Big Lost River by letter dated 20 September 1989.
At that time preliminary, general information regarding installation of a
dam and headworks that would divert flood flows into an adjacent flat
sagebrush area was presented. Discussions regarding the scope of potential
impacts, based on USFWS’s 25 September 1987 Planning Aid Letter (PAL)
Report, ensued for nearly 7 months.

By letter dated April 16, 1990, a scope of work for initial investiga-
tions was transmitted to USFWS that detailed tasks to be performed during
Fiscal Year (FY) 1990. It was agreed that necessary tasks to evaluate
potential impacts to wildlife would proceed in two phases spanning two
fiscal years. The following tasks were identified for FY90:

a. HEC-2 Analysis--Utilizing Corps of Engineers-furnished maps,
including identified transects to be sampled for hydrologic- and economic-
specific applications, USFWS would identify necessary transects in an
attempt to utilize HEC-2 results to make predictions about future riparian
conditions and associated habitats that would be affected by changes in
surface and subsurface flow regimes as a result of the project. USFWS
personnel spent 1 day in the field with Corps survey personnel to determine
if their survey needs were compatible with Corps methodology.

b. Wildlife Habitat Evaluation--Utilizing the Habitat Evaluation
Procedures (HEP), habitat losses would be assessed in Habitat Units
[(HU)--combined measure of quantity and quality of the habitats] by first
establishing the existing conditions for a variety of wildlife evaluation
species representing all existing habitat types. These baseline HU's would
then be compared to the HU’s predicted to remain under the with-project
condition constituting the impact requiring mitigation. The following
tasks were defined for FY90:

(1) Selection of evaluation species (models).
(2) Identification of cover (vegetation) types.

(3) Preliminary vegetation mapping for species model testing.
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40+ mile stretch of river would be documented.
¢. Wildlife investigations--

(1) General population surveys concentrating on the riparian
habitat from Chilly Butte to Arco and Barton Flats would be conducted
during winter, spring, and early summer. Bird surveys would be emphasized,
although aquatic furbearers along Big Lost River and big game use, particu-
Tarly antelope fawning, would also be censused.

(2) MWinter big game and sage grouse aerial and ground surveys
would be conducted including Barton Flats and the Big Lost River area.

d. Identification of mitigation opportunities--

(1) Impact avoidance would be evaluated potentially considering
use of fish screens at the diversion and minimum grade canal bank slopes to
allow for easy big game passage.

(2) Onsite mitigation opportunities would be evaluated such as
the potential to provide instream flow for fish below Mackay Reservoir or
reestablishing riparian vegetation.

(3) Offsite mitigation opportunities would be evaluated poten-
tially involving enhancement of another area to mitigate for lost crucial
sage grouse habitat.

e. The HEP would be completed involving field sampling, data analy-
sis, evaluation of future with and without various mitigation/enhancement
opportunities, and evaluation of cost effectiveness of the mitigation
opportunities in relation to habitat gains.

A meeting between the Corps and USFWS would have been held in the fall
of 1990 to discuss and refine the intended scope of work. Discussions up
to that time entertained the possibility of having a private contractor
conduct the remaining tasks associated with the study. However, USFWS and
the Corps, would still have to agree on the final scope of work as dictated
by the Transfer Funding Agreement resulting from the Fish and Wildlife
Coordination Act, Public Law 86-624 as amended.
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Big Lost River Valley
Planning Aid Report

Timothy 8. Bodurtha
Wildlife Biologist

United States Department of the Interior
Fish and Wildlife Service
Boise Field Office

September 1, 1987

This report evaluates the potential impacts of proposed project
alternatives on fish and wildlife habitats in the Big Lost River
drainage. Frequent flooding has been a major problem in the Big
Lost River Valley. The proposed projects are designed to control
flooding. Project designs considered include: diversion of flood
flows through cenal systems, increasing existing reservoir and
spillway capacity, regulation of existing reservoir for flood
control, and construction of & dam for impoundment of peak flows
on a major tributary teo the Big Lost River. Without the
project(s), wuncontrolled flood waters will continue. Fish and
wildlife habitats could be impacted or remain relatively stable.
With the project{(s), there is increased potential to provide
flood damage protection. The consequences to fish and wildlife
resources are contingent on which proposed project is considered.
Impacts to fish and wildlife resources will vary from nearly no
impacts to potentially significant chenges. The analysis is based
on existing data and qualitative site evaluation. It is part of a
reconnaissance-level evaluation by the U.S8. Army Corps of
Engineers. Recommendations are provided for a feasibility level
analysis. The study was conducted under the authority of the Fish
and Wildlife Ccordination Act.



Preface

In May, 1987, the U.S. Fish and Wildlife Service (Service)
initiated & study of the Big Lost River in 1Idaho’s Butte and
Custer Counties (Figure 1). The study was accomplished in
coordination with, and as part of, a U.S. Army Corps of
Engineers, Walla Walla District (Corps) reconnaissance-level
evaluation. The Service’s purpose was to identify potential fish
and wildlife impacts, needs, and opportunities related to
proposed water resource development alternatives intended to
address flooding in the area and potential safety of Mackay Dam
issue. This Planning Aid Report was prepared by the Service in
fulfillment of its obligations as defined in the Scope of Work.
This preliminary investigation is based primarily on available
information which can be used as a framework for detailed Fish
and Wildlife Coordination Act investigations should feasibility-
level studies be required. Evaluation objectives considered were:

1. A description of base fish and wildlife resource
conditions as quantitative as possible while relying omn existing
information with minimal field investigations.

2. Projections of future without project fish and wildlife
habitat conditions.

3. Appraisal of existing fish and wildlife resource
utilization (user-days).

4., Qualitative descriptions of project-related detrimental
impacts to fish and wildlife,

5. Appraisal of flow augmentation opportunities to enhance
fish and wildlife resources.

6. Identification of significant data gaps and study needs
to be addressed during feasibility level phase of study.

7. Discussion of potential project impacts on endangered
species or sensitive species in the area.

Background Information

Over-bank and ground-water flooding has been a major problem in
the Big lost River flood plain, particularly the 28 mile reach
from Mackay to Arco where extensive agricultural development has
occurred. Ip the past 44 years 12 major floods resulted in costly
damage to farmlands, bridges, roads, and private property. The
greatest damage took place in a five mile reach immediately
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storage in Mackay Reservoir is for irrigation. Surface flows are
affected by two major sink areas (regions of high infiltration)
in the main valley, Chilly Sinks and Darlington Sinks (Figure 1).
Finally, east of Arco the river recedes entirely inte the Lost
River Sinks of the Snake River Plain. Flows delayed by the sinks
can produce undependable agricultural yields to downstream

irrigators (Bureau of Reclamation 1960). The Bureau of
Reclamation (1960) reported that approximately 16,000 acres of
land between Antelope Creek and Arco (Arco Division) are

inadequately irrigated. Another 9,000 acres southwest of Arco can
only be irrigated by ground water (Ground-water Division).

Runoff «cycles in the upper Big Lost River drainage affect the
hydraulic geometry of the river channel through erosion, channel
change, and sediment transport. The upper watershed above Mackay
Reservoir has been affected by grazing practices on range lands,
diversion for irrigation, and emplacement of structures to
conserve water during drought periods. Cutbanks, bank failures,
channel shifting, and deposition occcurs along these reaches.
Suspended solids are transported into Mackay Reservoir and owing
to the low trap efficiency of the reservoir, are seasonally
transported through the system without settling (Williams and
Krupin 1984).

The October 28, 1983 Idaho earthquake significantly affected the
hydrologic regime in the upper basin above Mackay Reservoir
{Whitehead 1985). Ground water rose rapidly after the earthquake.
Gradually, over a period of months, ground water returned to
previous levels. Water levels in wells temporarily exceeded
containment casings and ground water discharge from springs
nearly doubled with one spring reaching ten times pre-earthquake
flows. Safety of the residents downstream from Mackay Reserveir
was of great concern at the time ¢f the earthquake. The reservoir
was about 90% Tull pecol. The dam remained stable, although a
temporary increase in seepage water and color change occurred. A
considerable amount of rock material from the bluff near the
right dam abutment alsoc fell into the spillway (personal
communication, George Gilbert, emplovee, Big Lost River
Irrigation District).

Project Description

The Corps has identified several alternatives for reducing peak
flows throughout the Big Lost River Valley. The proposed study
alternatives are as follows:

1) Construct a diversion dam and canal system to divert
flood flows from the Big Lost River into the Chilly Sinks/

Rartnan Flate aren
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The BService’s policy is to seek mitigation for fish and wildlife
resources subject to adverse effects of environmental changes
caused by resource development. Mitigation is recommended
according to the value and scarcity of the habitat at risk. The
specific elements that represent the desirable sequence of steps
in the mitigation planning process are: 1) avoiding the impact
altogether by not taking certain actions or parts of an action,
2) winimizing impacts by limiting the degree or magnitude of the
action and its implementation, 3) rectifying the impact by
replacing, rehabilitating, restoring the affected environment, 4)
reducing or eliminating the impact over time by preservation and
maintenance operations during the life of the action, and, 5)
compensating for the impact by replacing or providing substitute
resources or environments. Further, the Service seeks to identify
opportunities to enhance fish and wildlife resource values beyond
mitigating for project imposed impacts. Enhancement is a project
benefit. Such actions should be used to improve on the project
cost benefit ratio.

EXISTING CONDITIONS

Geologic and Physiographic Features

The geology and physiographic features of the area have been
described by Crosthwaite et al. (1970) and the following informa-
tion is taken from that reference. Soils information was adapted
from Bureau of Land Management {1983).

The intermountain basin of the Big Lost River is located in east-
central Idaho and is bounded by high rugged mountain ranges. It
is one of three major structural intermountain basins in the
region. The wupper valley basin above Mackay Dam is somewhat
rentagonal in shape and includes 788 sguare miles. Downstream
from the dam the valley is elongated and occupies about 612
square wiles. The main valley trends northwest to southeast and
is bounded by the Lost River Range on the northeast to southeast,
the Boulder Mountains to the west-northwest, the Pioneer
Mountains to the west-southwest, and the White Knob Mountains to
the south-southwest (Figure 1).

Steep, rugged, and dissected mountains of high relief charac-
terize the terrain surrounding the valley basin. Thirteen peaks
in the upper basin exceed 11,000 feet, including Mt. Borah, at
12,656 feet. The boundary between treeline and alpine tundra is
about 9,500 feet. Approximately 10% of the watershed is above
9,000 feet with the remaining 90% between 9,000 and 6,000 feet.
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a

units:

1) Carbonate Rocks - predominantly limestone and dolomite
which cooprise the majority of rock types in the Lost River and
Boulder Range.

2) Noncarbonate Rocks - a complex group composed of
quartzite, gandstone, argillite, siltstone, granite, and
volcanics that predominate the Pioneer Mountains.

3) 0ld Cemented Alluvium Deposits - consists of poorly
sorted sand, s8ilt, and clay that becomes cemented when derived
from calcareous rock such as limestone and dolomite. The deposits
form the alluvial fans that dominate the Lost River, Boulder, and
Pioneer Mountain Ranges.

4} Alluvial Deposits - these include wunconsolidated river
alluvium, glacial deposits, terrace deposits, landslide debris,
and young alluvial fans. The alluvium contains coarse, well
sorted materials consisting of small gravels, pebbles, sand, and
silt.

5) Basalt of the 8nake River Group - it consists of
fractured and Jjointed olivine basalt located near the mouth of
the wvalley where it encroaches on the alluvium being deposited.

Eight general soil associations occur within the Big Lost River
valley. 8Soils information for the upper wvalley above Mackay
Reservoir is more complete for agricultural and mnonagricultural
areas with scil orders, suborders, textural classifications,
series name, and soil series descriptions. A Soil Survey
Description Legend is on file at the Soil Conservation Service
O0ffice, Arco, Idaho.

Brief descriptions of the soil associations are as follows:

1) Challis Volcanics - includes soil types that range in
depth from shallow to deep and were derived from old mountain
materials which have weathered into stoney clay loams to heavy
clays; located at 5,000 to 10,000 feet elevation in the 12 to 30
inch precipitation 2zone.

2) Limestone Mountains - an undeveloped mountain soil type
that is generally a coarse, gravelly loam soil from very shallow
to deep a2t elevations of 4,500 to 9,500 feet in the 9 to 20 inch
precipitation zone,

3) Limestone Alluvium -~ alluvial fans and terraces are

comprised of this gravelly and very gravelly lecams with minor
ent? Aaval Armant alavatinnne randa Fram A NNN +A 7 ann foat
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Hydrology

Frequency of flooding of the Big Lost River corresponds to above
average snowpack in the higher elevations of the basin and the
runoff rate. The high mountain ranges contribute to a late season
runoff that typically peaks in mid-June. An earlier report
(Bureau of Reclamation 1960) stated that estimates of flood
frequencies derived from frequency curve analysis methods
resulted in adoption of a plan for flood protection. This plan
was based on a flood discharge of 2,000 cubic feet/second (cfs)
which was exceeded &e&bout once in 50 years.

The Idaho Department of Water Resources (1976) prepared trial
flood storage allocation parameter curves for Mackay Reservoir.
Historic flood data (1919-1974) were utilized and each flood
season runoff data for each year was analyzed to determine the
storage requirement necessary to control the runoff to an
allowable discharge of 1,500 cfs. Presently, a draft reservoir
cperation guide for Mackay Reservoir is being developed by the
U.S. 8Soil Conservation Service (1987 draft). This plan states,
"Mackay Reservoir outflows should be greater than 50 c¢fs to
maintain fisheries and downstream water rights and less than
1,500 ¢fs to avoid downstream flooding."

Historic peak flows are presented in Table 1 for the period from
1948 to 1986 (Idaho Department of Water Resources 1976). Flows
are those released from Mackay Reservoir. All but one year (1954)
had flows exceeding 1,500 cfs. Severe flooding of greater than
2,000 cfs and at least 20 day duration ocecurred in 1956, 1965,
and 1967. Flood damages were greatest during these years. In 1965
estimates surpassed $1 million (Arco Advertiser 1965). In 1967
damages were set at $730,100 (U.S. Army Corps of Engineers 1967).
In 1974 estimates for the second highest historic flood on record
were $1 million. More recently, the 1986 flood damage to county
and state bridges alone exceeded $750,000 (minutes from FAC
meeting, Arco, Idaho, 8-21-86).
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between ground-water and surface water supplies,

Crosthwaite et al. (1970) suggested that because ground-water and
surface water resources are so closely interlinked, they should
be considered a single system. Changes in water supply in one
system will commonly influence capacity of the other. Ground-
water storage comes from precipitation and snowmelt that enters
the underground aquifers through the consolidated rock and
alluvial fill of the basin. Recharge is largely from 1) reaches
where the Big Lost River are above the water table, 2) mountain
stream tributaries percolating into the alluvial fans, and 3)
infiltration of water applied on irrigated lands. Water storage
in the deposits from Mackay Narrows to Arco was estimated at 1.3
million acre-feet in the first 100 feet of alluvium and about 2.6
million acre-feet in the upper 200 feet. This relates to storage
only and not a continuous usable supply which refers to the
annual discharge from the system.

Surface water originates from direct runoff after rainfall, snow-
melt, and ground-water discharge springs, or seeps at points
where the water table intersects the ground surface. Water yield
in terms of the amount perennially available for use (defined as
the difference between average annual input and the annual loss
through evaporation and evaportranspiration) is dependent on the
mean annual precipitation in the basin. Crosthwaite et al. (1970)
estimated the average annual water yield of the Big Lost River
during the period from 1944 to 1968 was 650 c¢fs. Of this amount
150 c¢fs was evapotranspired and 500 cfs entered the Snake River
Plain, of which 756 cfs was surface flow and 425 cfs ground-water
flow.

The chemical water quality of both surface and ground-water
resources is good in the Big Lost River basin (Crosthwaite et al.
1970). The surface water of the watershed below the reservoir to
the headwater streams was evaluated by the U.S. Geological Survey
and results indicated that water quality is generally excellent.
Crosthwaite et al. (1970) analysed chemical constituents from 13
surface water stations and ground water from 12 wells eand four
springs. Surface water constituents fell within acceptable U.S.
Public Health Service standards. Three wells, however, had highly
dissolved iron content that was considered nonhazardous to
consumers’ health and unrepresentative of ground water in the
basin. No new information of chemical water quality problems |is
apparent on the Big Lost River (personal communication, Gordon
Hopson, Idaho State Water Resources Buresau).

Erosion, chanmnel change, and sediment transport has been a wmajor
concern in the upper basin above Mackay Reservoir (Jensen 1882).
Excessive stream bank erosion occurs during high velocity flows.
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al. 1243) 01 Lne Blg LOSL valliey. L LipalLaar PN TR [FTE-N
parallels the river consists predominantly of dense hydrophytic
vegetation dominated by cottonwoods (Populus spp.) and to e

—a ——

lesser extent aspen (Populus tremuloides). Common plants

— ——— ————— ———

comprising both associations are listed in Appendix A.

Historic and recent grazing trends in much of the sagebrush
steppe and riparian communities has probably led to the removal
of plant biomass and changes in native plant community
composition (personal observations from on-site inspection).
Daubenmire (1970) and others have reported cases of the complete
replacement of the widespread native pereunnial bluebunch wheat-
grass (Agropyron spicatum) by the introduced annual cheatgrass

brome (Bromus tectorum) in the sagebrush steppe region.

Additionally, a similar finding with Eentucky bluegrass (Poa

pratensis) excluding Idaho fescue (Festuca idahoepsis) on more
mesic sites has been reported by Daubenmire (1970). Livestock
tend to concentrate in riparian zones due to proximity to
drinking water, cool temperatures, and high quality forage pro-
vided by the riparian vegetation. Recovery of the riparian
forests from grazing in many areas is prevented by livestock
(Brinson et al. 1981). Young trees that are heavily browsed may
be affected adversely leaving only a decadent riparian forest.

Soil compaction from trampling facilitates establishment of

shallow-rooted, herbaceous perennials or tap-rooted shrubs,
These plants exclude the desirable fibrous-rooted plants which
are usually more palatable, nutritious, and dependable on =a

yearlong basis (Platts 1979). Grazing results in loss of plant
biomass which can cause heavy s0il lesses and contribute to
stream channel instability (Brinson et al.1981).

Range land conditioen for much of the Big Lost River wvalley has
been evaluated by Bureau personnel {(Bureau of Land Management
1983). The majority of the upland sites were in fair to good
condition. Most of the poor and seeded sites were adjacent to
private landholdings that were in or bordering the Big Lost River
flood plain. About 10,531 acres or 3% of private and state lands
were not surveyed.

In 1980 a survey for threatened and endangered plants was con-
ducted in the Big Lost and Mackay Planning Units for the Bureau
(Reese and Henderson 1980). No listed species were located and
based on available information none are known to exist in the
area at this time (personal communication, Robert Parenti,
Service, Boise Field Office). Information on four plants of state
or federal importance that occur on or may occur in the project
area was provided by the Idaho Natural Heritage Program. Global/
State rankings and Federal status of each species is listed in
Table 2 followed by a definition of ranks.
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FYederal Element Ranks

3C = Taxa that have been proven to be more abundant and
widespread than was previously believed and/or those that are not
subject to any identifiable threat at present.

N = Taxa never having been accorded any Federal Status.

* Note that category 3 taxa are no longer being considered for
listing as threatened or endangered species (Federal Register, 50
CFR, Part 17, September 27, 1985, pages 39526-38527).

Fish and Wildlife
Fish

Stream gquality and fish populations vary from excellent to poor
where surface water alternately intersect and perch above the
ground-water table or enter irrigation ditches. The Big Lost
River, the largest tributary to the Sinks, becomes marginal where
it flows into the Snake River Plain due to diversion and freeze
out. Lack of ground-water inflow during cold wintertime air
temperatures often causes the stream to become icebound and leave
its channel. Severe habitat degradation has occurred in several
reaches within the wvalley proper. Current grazing practices
inhibit recovery (Moore et al. 1986). Diversions inte idirrigation
canals often dewaters most of lower segments of the river in the
main valley before it reaches the Snake River Plain. Complete
dewatering of some reaches during the irrigation season results
in fish mortality and migration into more suitable habitat.

The fishery in the Big Lost River is characteristically distinct
since it is isolated from downstream drainages. The river sinks
into the Snake River Aquifer and as a result many nongame fish
species that inhabit the upper Snake River drainage are not found
in the Big Lost River. Results of electroshocking by the Fish and
Game in 1980 carried out in the upper reaches above Mackay
Reservoir indicated a fish population mainly of salmonids and
sculpins (a small forage fish). Five species inhabit the Big
Lost River and its tributaries, rainbow trout (Salmo gairdneri),

eqoor nqo:n Ammmummmwmm bemmmmwmmu. Bo::«mwa srwnmmwmr
(Prosopium williamsoni), kokanee salmon (Oncorhynchus nerka), and
the shorthead sculpin (Cottus confusus). Of all the sink
drainages (Little Lost River, Birch, Camas, Beaver, and Medicine
Lodge Creeks), mountain whitefish are found only in the Big lost

River,
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fish/hour. Ice anglers averaged 1.8 lines/angler for the winter
season which may partially explain the higher catch rate for
winter fishing. The composite winter harvest was 82% hatchery
rainbow trout, 9% wild rainbow trout, and 9% kokanee.

Census information is lacking for most of the Big Lost River. The
reach immediately below Mackay Dam, which has a substantial trout
and mountain whitefish fishery, produces estimated catch rates of
one fish/hour and future management will be directed at and
maintain this catch rate through maintenance of wild trout popu-
lations and supplemental plantings of hatchery trout (Moore et
al. 1986).

Sorg et al. (19B5) calculated a net willingness—-to-pay value of
$42.93 per trip or $25.55 per day for cold water fishing in
Idaho. This value represents a net economic value an angler on a
cold water fishing trip is willing to pay above current
expenditures (transportation, lodging, food, tackle...) and is
based on a weighted average of all fishing sites in Ideho. The
estimated net willingness-to-pay value for the 8ink drainages
(includes the Big Lost River) was $34.17 per trip or $8.76 below
average., Willingness-to-pay was greater for increased catch or
for increased size.

Wildlife

The riverine habitat in the Big Lost River drainage supports a
variety of birds, mammals, reptiles, and amphibians. Riverine
habitat, consisting of tall cottonwoods and aspen, adds vertical
structure to the vegetation in the valley which is predominantly
sagebrush-dominated rangeland interspersed with agricultural
crops. A diversity of shrubs, forbs, and grasses in the riparian
zone provides forage and cover unavailable in the drier habitats.
These zones are a critical source of diversity within arid
range lands. Wildlife use riparian zones disproportionately more
than any other type of habitat (Thomas et al. 1979). Some species
are totally dependent on the riparian area for all life require-
ments; others live primarily in the adjacent, dry habitats; still
others are influenced or are partially dependent on the riparian
zohe at some time in their daily, seasonal, or life cycle.

Sagebrush dominated range lands support many important vertebrate
species either intermittently (e.g. seasonally) or as residents.
These communities can provide breeding habitat for various non-
game and upland game birds, and the larger tree-like shrubs may
be suitable npest sites for some birds of prey. Small mammal
pepulations in these areas furnish a prey base for foraging
raptors. Lower elevation sagebrush communities are often
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1973 285
1974 377,
1975 280
1976 512
1277 © 607
1978 551
1579 389
1980 579
1961 675
1982 598

Unweighted mezn

1277 214
1978 65
197¢ 49
1980 88
1281 101
1982 154

Unweichted mean

1973 83
1974 18
1975 66
1976 85
1977 49
1978 21
1979 57
1980 78
1981 139

1982 56

65
75
55
79
116
103
53
160
103
178

1975 4o 1882:

58
1"
18
13
15
35

1977 to 1982:

20
1
22

23
27
30
17

BIG LOST

450-1

153
228
185
294
368
296
220
276
360
264

450-2

96
35
21
44
46
76

450-3

48
10
37
49
20

18
34
76
27

67

74

40
139
123
152
114
143
212
156

58
18
10
3
40
43

20

25

10
15
17
33
12

44
33
22
47
33
31
52
52
59
59

45

61
54

70
87
57

66

42
33
30
27
32

25
58
28
67

38

61
3N

30
33
4¢€

40
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due to past range alteration projects fo .wrmmv and cattle
(Autenreith and Cennelly 1985). Severe weather and water
availabilty may occasionally compound these factors.

The highly mobile nature of antelope makes it difficult to
predict seasonal distribution. Most antelope winter in the Bureau
Mackay Planning Unit in the upper valley basin north of Mackay
Reservoir. Summer range is located on Bureau lands and the
Challis National Forest. Table 4 indicates antelope seasonal
distribution by Bureau cattle allotments for forage allocation.
Estimates were based on field observaetions by Fish and Game and
Bureau personnel and represent averages of seasonal use which are
likely conservative (Bureau of Land Management 1983). Above
Mackay Reservoir concentrated use occurs in the Swenson Butte and
Barton Flat area. Although the upper canyon reaches of the Big
Lost River Valley provide summer range for an estimated 500-1,000
antelope, small scattered herds use the Chilly-Barton Flat aresa
during this peried (personal observation). Fawning areas, which
are critical to fawn survival and ultimately production, arex
directly related to habitat quality. The abundance of nputritious
forage during the spring prior to and following parturition, plus
the quality and abundance of security cover are of major
importance (Autenreith 1978). Crucial winter ranges and fawning
areas vary according to weather conditions. Antelope are highly
mobile and some areas outside these boundaries may be used during
some years. The map in Appendix C shows locations of known
winter and fawning areas.

Riparian zones are key areas for antelope, particularly during
supmer months. Range lands maintaining high pronghorn opumbers
have water available every one to four miles {(Yoakum 1980).
Pronghorns use water from all sources, e.g., springs, streams,
lakes, water catchments, metal troughs, and snow. 1In Oregon,
Herrig (1974) reported that distance to water for all summer
observations of antelope was less than one mile. When succulent
forage is available, one quart of water per day appears
sufficient, during dry summers 1 te 1 1/2 gallons a day may be
needed {(Sunstrom 1968, Beale and Swmith 1970).

Antelope are highly dependent on sagebrush communities within the
project area. Sagebrush is a key species that provides forage at
critical times of the year and security cover for fawns.
Sagebrush communities that provide a mix of grasses, forbs, and
shrubs are preferred based on food habit studies. Forage
preferences are greatest for succulent forbs in the spring and
summer and may have a direct bearing on fawn production
(Autenreith 1978). Good (1977) reported pronghorn movements from
dry rangelands to intermittent 1lake beds seeking abundant
succulent forbs. A similar finding was noted on the U.S.
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Big Lost v:zww:w units (taken from Trent et al. 1986).

Hunt Total Percent Percent
Number Year Permit Harvest Males Success
450-1 1978-1982 mean 130 115 78 88
1983 130 118 76 20
jgg4 130 108 86 83
1885 130 125 84 96
1986 130 119 89 92
450-2 1978-1982 mean 40 33 89 B84
1983 40 33 B8 82
1984 40 34 58 85
1985 40 39 a5 97
1986 40 32 87 81
450-3 1978-1982 mean a5 35 78 77
1983 45 41 85 92
1984 45 37 76 82
1985 45 42 77 93
1986 45 39 73 86

Table 7. Past and Present Status and 1990 Objectives for the Big
Lost Antelope Hunting Units (adapted from Autenreith and Connelly
1985).

Preseason
Population
Year Estimate Harvest Hunter Days Days/Animal
1981 est. 2,400 205 850 4.1
1985 goal 2,675 415 1,700 4.1
1985 est. 2,500 200 500 4.1
1900 goal 2,500 300 650 4.1

The net benefit to society for hunting antelope in Idaho is esti-
mated at $234,000 (Loomis et al. 1985). An average value per
hunting permit and per hunting day for Idaho was $73.31 and
$38.5B, respectively. The net willingness-to-pay for antelope
hunting in all three Big Lost hunting units was $104, or $31 over
the average net willingness~to-pay per permit. Caution is needed
with assigning values on antelope since they refer only to
hunting activity. The value per animal may be misleading because
the animal provides other benefits beyond just hunting. .
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dinter Spring-Summer-F211

tlciment Dates 73 Pates §s
Mder Creex 12/01 - 03/31  ¥5 04/01 - 11730 28
upper Elbow . - 10/01 - 03/3) 25
Bezverland Pess ’ 12/01 - 03731 30
Arco Pass . 12/01 - 03731 40 0401 - 12735 40
King Springs 12/1€ - 03731 S0 pa/01 - 12/15 10
Serviceberry 12/16 - D3/31 30 0as0) - 12715 15
Deadmen 12716 - D3/31 40 0&s01 - 12735 20
Blizzard ¢ D&/01 - 11730 30
bry Fork D470 - 11/30 35
Judg -Brown 12715 - 03/31 100 04701 - 32218 10
North Lave Craters 04/01 - 0773} 12%
Crawfore¢ Canyon 12715 - 03731 10
#warsh Canyon- 12701 - 03731 180 o401 - 11730 15
Weadoups=Cherry Creek 12/0 - 03721 100 04701 ~ 11730 50
Earl Smith 12/01 - D3/31 50
Sheep Hountain © 12701 - 03731 200 0&/01 - 11730 25
Leslie Buttes 12701 - 03731 SO 04701 - 11/30 g
Beck Cznyon 12/01 - 03/31 5 04701 - 11/30 5
Newsnan Canyon . 12/15 - 03731 28
Serrenson )

Herger Point . 12715 - 03731 110 04/01 - 12714 10

Ury Canyon

Kehoge ny 12/15 - 03731 1% pasoy - 12718 &

ncGes-Berry Canyon 12/15 - 03731 188 pss01 - 12714 10

Hemmong Cenyon pasol - 131730 -]

Techick Cenyon CeL/0l - 11730 28

Lztham Hollow-Timber 04/01 - 11730 g
Mountain Basin

Champegne Creek S 04701 - 11720 3

Chicken (reek

Treil Creek 12701 - 03731 10 pasot - 11730 10

Goosmen Cenyoh 12715 - 03/31 150 pa/01 - 12714 1%

aotencicitis Hills 12718 « 03731 370 pa/01 - 12/316 20

Adkele

George

Rickles

Bliss

Stodcaro

tEra Flas

Rocky Canyon 12718 - 03731 25

Lower Elbow 12/01 - 03/31 -1

Chempaone Creek NE

Huggins 12/01 - 03/31 s 04701 - 11730 5

warsin

Leslie Buttes 12/01 - 03/31 25 D&/01 - 11/30 5

grentson Gulch 12/01 - 0221 25

Dickey 12/01 - 02731 20

Whistey Springs 12/01 - D5/31 400

Mackay 12701 - 08731 60D

Asay 12701 - 02/30 25

12/01 - 04730 400 05/01 - D&/30 200
07/01 - 09/30 50
: 10/0) - 11/31 200

Copper Basin

.

wildhorse 06/0) - 12700 50
Sage Creek 06701 - 12/01 40
Thousand Springs 12701 - 03731 75

gopn Creek 12701 - D4J30 20 06701 - 11731 20
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foothills of the Lost River Range below Borah Peak.

* northerly movement from Copper Basin and the White EKnob
Mountains over Barton Flats crossing the Big Lost River near
Chilly and onto the foothill range of the east valley.

* northeasterly movements from the White Knob Mountains
crossing the valley immediately above Mackay Reservoir onte the
Cedar Creek Bar.

* northeasterly migration from the White Knob Mountains
crossing Jjust below the Mackay Reservoir Dam at Mackay Narrows
end onto the Cedar Creek Bar.

Migration routes to the east side are blocked in the remaining
lower valley due to various land uses related to agricultural
development. Deer winter range extends from Cherry Creek to Alder
Creek with heaviest concentrations occurring in the Marah Canyon
to Leslie Butte area. Deer movements have been observed crossing
Antelope Creek in a north-south direction in the vicinity of the
proposed damsite. Deer then disperse onto the perimeter foothill
range of Appendicitis Hills (personal communication, Terry
Williams, Conservation Officer, Fish and Game). Other than some
tagging studies completed in the early 1970's, 1little research
has been done with regard to deer movements in the region.

Mule Deer Hunting Pressure and Economic Value

Nelson (1987) reported the 1986 general deer season hunt in unit
80 resulted in a harvest of 899 deer (95% mule deer)}, 75% were
bucks. An estimated 1,863 hunters were afield for approximately
8,006 days for a success rate of 48%. Days per hunter averaged
4.3 and animals seen per day 6.5.

In the mid-70’s estimates of average expenditures, excluding
licenses and the value of the meat, were $100 - $300 per year for
equipment, supplies, food, end other services (Prenzlow et al.
1974, Ross et al. 1975). Donnelly and Nelson (1986) investigated
the net economic value of deer hunting in Idaho. This value was
considered to be the value to the hunter and to society and to be
interpreted as the amount an average hunter is willing to¢ pay
above actual expenditures to continue to have these sites
available for deer hunting in Idaho. Average net willingness-to-
pay in 1982 was estimated at $50.23 per trip. For hunting unit 50
this value egualled $39.91 or a total net willingness-to~-pay of
$1,668.26 for all hunting trips. Actual cost estimates, which are
probably more accurate for the unit, were $45.48 and $1,931.28,
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RHistorically, bighorn sheep inhabited the Lost River Range, but
were believed to have been eliminated in the early 1900’s.
Bighorn sheep populations have been reestablished through a
trapping-transplanting program. The Borah Peak herd began with
transplants in 1969 and 1970. It ranges in units 37, 50, and §1.
A total of 31 sheep were released and presently numbers
approximately 300 animals (Parker and Scott 1985). This herd
summers north of Doublesprings Road, but there is no indication
of having become reestablished in the north portions of the Big
Lost River range (Trent and Naderman 1986a). Incidental observa-
tions of sheep occurred in the upper valley near the Chilly/
Barton Flats area (personal communication, Terry Williams,
Conservation Officer, Fish and Game) and on Bureau lands near
Jaggles Canyon during the winter. Forty-five bighorn sheep were
released in Elbow and Jaggles Canyons in 1978 and 1980,
respectively. As the population increases in the Lost River
Range, 1it's likely bighorn sheep will expand their range and may
eventually establish seasonal movewents across the valley to the
west side or come down to foothill areas to winter. Further
development in the valley may discourage this expansion or the
petential use of lower elevation winter range.

Other Mammals

The Big Lost Valley, although not adequately inventoried for
wildlife species, provides habitats for a variety of mpammals.
Major wammalian predators are coyotes (Canis Jlatrans), skunks

[spotted skunk (Spilogale putorius) and striped skunk (Mephitis

mephitis)], weasels (Mustela frenatas but more commonly Mustela

ermines), badger (Taxidea taxus), bobcat (Felix rufus), mountain

lion (Felis <concolor), and possibly red fox (Vulpes vulpes)

(Fichter and Williams 1967). Species that inhabit wetlands and
riparian strips are muskrat (Ondatra zibethica), beaver (Cagtor

canadensis), deer mice (Peromyscus spp.), voles (Microtus spp.),

P~ S — e i —— e = - = -

and {({Eutamias spp.) tree squirrels (Sciurus spp., Tamiasciurus

mink (Mustela vison), and river otter. Mammals of sagebrush

- — e .

steppe habitats copsist of sagebrush voles (Lagurus curtatus),

bats {[eg. pallid bat {Antrozous pallidus) and Myotis spp.],

— o —————— —— i ——— —

pocket mice (Perognathus spp.), deer mice, ground squirrels
hylagus
)

(Bra
idahoensis), nputtal’s cottontail (8ylvilagus nputtalli

= - -

black-tailed jackrabbit (Lepus californicus)].

(Spermophilus spp.), and rabbits [eg. pygmy rabbit c
) and
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occurred in the first two weeks of June (Trent and Naderman
1386b). Brood movements wvaried, 8some went long distances to
higher elevations, while others moved shorter distances to wet
meadows and irrigated alfalfa fields. Nonmigratory broods that
remained on lower elevation xeric ranges depend on springs and
stream meadows throughout the summer. Riparian zones are key
components for these birds since the only source of succulent
vegetation is found there.

Some data on brood movement in the valley is available, but
generally limited. Broods have been observed moving out of the
Chilly-Barton Flat area and into the western foothill ranges
(personal communication, Terry Williams, Conservation Qfficer,
Fish and Game). Autenreith {(1981) monitored three broods near
Barton Flats and reported average daily moves of .3 miles. Move-
ments appeared random. Two hens shifted slightly to higher
elevations while a third hen showed no elevation change and used
the brood rearing habitat along a canal meadow for the summer,
Longer movements took place as the broods grew older. Traditional
use of certain areas was noted; arrival time varied since it was
closely tied to forb and insect availability.

Sage grouse is the most important game bird in the Upper Snake.
The region shares similar management problems with other parts of
the state. Since 1981 regional data collected from lek counts
indicated a declining population from the ten year average (Table
9). Production appears low and way be related to weather
conditions during the brood period since this estimate is highly
variable year to year {(Table 9). Harvests in recent hunts are
about 27% below the ten year mean (Table 9).

Table 9. Comparison of sage grouse harvest index, population
index, and production index for the Upper Snake Region, 1976-
1985 (adapted from Trent and Naderman 1986c¢).

Year Harvest Index Population Index Production
19786 4,623 2,194 362
1977 4,028 2,428 193
1978 6,671 2,252 327
1979 6,403 2,224 229
1980 3,222 2,122 139
1981 3,932 1,461 227
1982 2,580 759 152
1983 1,512 688 341
1984 994 1,089 216
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Populations of waterfowl inhabiting the Big Lost River have not
been =adequately inventoried. Available information suggests the
river and tributaries (Antelope Creek and Alder Creek) provide
nesting and rearing habitat for a significant number of waterfowl
(Bureau of Land Management 1982). Thousands of waterfowl migrate
through the area seasonally. Most wetlands occur on private land
and are limited in extent. Consequently, protection of wetland
habitat is vital to production of local waterfowl and for resting
and feeding of migrants. Mallards (Anus platyrhynchos), teal

= ——1 o — e

(Anug spp.), gadwal (Anus strepera), and goldeneye (Bucephala
spp.) &are produced on the Big lLost River (Bureau of Land Manage-
ment 1982). Large populations of Canada geese (Branta capadensis)
migrate through the valley annually while a smaller number reside
yearlong in the wetlands near Arco. Goose production also occurs
in the privately owned wetland habitat above Mackay Reservoir
(personal communication, Terry Williams, Conservation Officer,

Fish and Game).

An area rich in waterfowl, Thousand Springs Valley, occupies the
uppermost portion of the Big Lost basin immediately north of the
Big Lost River near Chilly (see figure 2). Thousand Springs Creek
drains this upper watershed and feeds into the Big Lost River
entering at the southern boundary of the wvalley. About 6,000
acres of highly valued wetland-riparian habitat is contained
within the valley. Bird species total 113, of which 62 are water-
fowl and shorebirds. A proposed reintroduction site for the
reestablishing peregrine falcons (Falco peregrinus), a federally
listed endangered species (listed under the Endangered Species
Act), in Idaho is proposed for Thousand Springs Valley (personal
communication, Rich Howard, Service, Boise Field Office).
Trumpeter swans (Olor buccinator), sandhill cranes {Grus

P _—— e e —— ————

canadensis), bald eagles (Haliagetus leucocephalus) (Federally
listed as endangered under the Endangered Species Act), and
nesting long-billed curlews (Numenius americanus) (a Federal
candidate species) frequent the area at various times of the
vear. The value of this wetland complex cannot be underestimated.

An estimated 157 fish and wildlife species utilize this valley.

Since the valley is integral to the Big Lost River drainage
system, potential exists for wildlife inhabiting this zone to
overlap into other parts of the basin. This would be particularly
true for highly mobile species such as birds. Should waterfowl
concentrations increase and breeding habitat diminish, many
species may disperse to areas along the Big Lost River corridor,
particularly to extensive wetland habitats like that found above
Mackay Reservoir. Potential exists for waterfowl populations to
expand, especially in the upper Big Lost River region, provided
the existing wetlands are protected or new wetlands created.
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communication, James Gore, Service, Boise Field Office).
Water Birds

These birds are associated with water, marshes, wet meadows, and
shoreline habitats. Between 90-100 species are distributed
throughout Idaho. Most ere migratory. They include the following
major groups: herons, egrets, ibis, bitterns, cranes, rails,
curlews, swans, loons, grebes, pelicans, cormorants, gulls,
terns, and kingfishers. The dipper {Cinclus mexicanus) csan also

be considered in this category. Water birds are extremely
valuable for aesthetics, observation, and education. All are
protected under the Migratory Bird Treaty Act and Idaho State

Law.
Passerine and Other Birds

The variety of plant communities within the riparian areas, sage
brush-steppe, and mountain mahogany-juniper vegetation types
found in the Big Lost Valley support numerous passerine and other
nongame birds. Excellent habitat occurs in the Darlington area
for the yvellow-billed cuckoo, a rare nesting species in Idaho
(Groves and Marks) and Federal candidate species (September 1B,
1985, Federal Register, 50 CFR Part 17). To determine if the
species was present, a preliminary survey using voice recordings
was conducted and resulted in no findings at that time (personal
communication, Charles Trost, Dept. of Biological Sciences, Idaho
State Univ.). Preferences for certain riparian vegetation
types are most prevalent among passerine (perching) birds
(Brinson et al. 1981). A total of 115 breeding passerine birds
inhabit Idaho (Morache et al. 1985). Representative species
include the flycatchers (family Tyannidae), swallows (family
Hirundinidae), jays (family Corvidae), larks (family Alaudidae),
blackbirds (family Icteridae), warblers (family Parulidae), wrens
(family Troglodytidae), sparrows (family Emberizidae), and blue-
birds (family Muscicapidae). Additional species are 1listed in
Appendix B. All species, except the European starling (Sturnus

vulgaris), house sparrow (Passer domesticus), and rock dove

— e Bl S A —— S A s — ——

(Columba 1livia), are protected by the Migratory Bird Treaty Act
and/or state law,

Amphibians and Reptiles

Fifteen species of amphibians, 11 species of snakes, 10 lizards,
and 1 turtle have been reported in Idaho (Groves and Marks 1985).
Species which occur in the Big Lost Valley are listed in Appendix
B. The night shade snake (Hypsiglena torguatg) is clessified a
state Species of Special Concern and bhas been observed near Arco,
Idaho (Morache et al. 1985). Relatively little is known

regarding this wildlife group. The group has aesthetic,
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areas. Further impacts causing loss of habitat quality can be
significant for those species inhabiting this zone. Fish habitat
may also wundergo periodic changes that result from erosion and
channelization. Aggradation and degradation of riverine habitat
will affect the quality of available fish habitat. Presently,
high quality fish habitat is in short supply and because
accelerated bank erosion is anticipated, further reduction can be
expected.

Degradation of water quality, because of erosion, persevere in
the wupper reaches of the Big Lost River above Mackay Reservoir.
Gabions instalied on a high sluffing bank in 1981 were washed out
by spring of 1987 (personal observation). Erosion will continue
to increase sedimentation in Mackay Reservoir.

Management directions for fisheries on sections of the Big Lost
River are reported in the Fish and Game Fisheries Management Plan
1986-1990 (Moore et al. 1988). Wild populations of rainbow and
brook trout will be maintained in upstream reaches from Chilly.
In heavy use areas fish populations will be supplemented with
hatchery rainbow trout te maintain catch rates of 1.0 fish/hour.
A similar strategy is planned for the reach from Mackay Dam to
Moore; a put-and-~take fishery in areas of intense effort and poor
habitat in order to maintain catch rates of 1.0 fish/hour.
Reaches from Moore to the INEL boundary will continue to be a
put-and-take fishery for rainbow trout due to dewatering. The
catch rate goal is .5 fish/hour. Additionally, a brown trout
(Salmo trutta) fishery is planned through introduction of finger-
lings. A put-and-take rainbow trout fishery will be maintained in
Mackay Reservoir with planned catch rates directed toward 11"
fish at .86 fish/hour. Stocked catchable trout sre intended to
offset years of fingerling loss due to drawdown. Since the vast
majority (93%) of Idaho anglers prefer coldwater fisheries and
supply 82% of the fishermen days expended, Fish and Game has set
as their highest priority over the next five years, the preser-
vation of stream habitat and management of stream fisheries.
Future programs identified by Fish and Geme addressing specific
problems in the Big Lost River system include:

¥ Creel census and fish population surveys to determine
angler use, harvest, fish abundance, and fish distribution.

*¥ Identify overgrazed areas and damaged riparian habitat and
develop programs, along with appropriate federal agencies, to
halt the trend in habitat losses.

* Determine the need to change the yearlong fishery season
tc a closed fishery during February through May to prevent
overharvest of mature spawning rainbow trout; and, identify
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Fish and Game harvest goals by 1990 are 80 elk and 9060 hunter
days or 11 days per elk . Hunting seasons will continue to be
controlled hunts due to the high vulnerability as evidenced by
last year’'s harvest which exceeded the 1990 harvest goal by 21
elk. Management direction will be to increase hunter opportunity
for eantlerless elk and maintain a post-season bull:cow ratio at
or about 20:100, and a minimum 20% harvest of mature bulls (six
points on at least one side) (Toweill et al. 1985).

The bighorn sheep population for unit 50 is expected to increase
to 400 by 1980 (Parker and Scott 1985). Management efforts will
be directed toward population assessments, inventoring of new
release sites for transplanted sheep, and, if feasible,
increasing hunting permits to about 30 by 1990 (Parker and Scott
1985).

Future statewide Fish and Game goals for sage grouse management
in Idahe are: 1) slow the rate of habitat loss, 2) encourage land
managers to protect and enhance habitats, 3) maintain
populations, and 4) increase harvest to provide more recreational
oppertunity (Trent and Naderman 1986). Management in Region 6
will be directed toward determining the factors influencing
production and the resulting effects in population trends (Trent
and Naderman 1986b). Several biclogical and habitat issues were
identified by Fish and Game concerning sage grouse in Region §
(Rybarczyk et al. 1985). Those issues that directly relate to the
proposed projects in the Big Lost are as fellows:

* Migration routes can be blocked by changes in land use.

* Loss of sagebrush through land treatment projects is
detrimental to sage grouse.

¥ Lack of water, especially during seasonal drought periods,
limits distribution and possibly abundance of sage grouse.

* Sage grouse use traditional leks and nesting areas, and
loss of associated nesting habitat is detrimental te¢ this
species.

¥ Not all sage grouse breeding areas have been identified
and some change over time, therefore, it is difficult to assist
land management agencies in protecting sage grouse habitats.

Little change is expected in the short term for other wildlife
populations and habitats if conditions continue as they are at
present. Long term effects could occur as a result of the
persistent downward trend in range conditions in wupland and
riparian areas. Impacts to terrestrial wildlife and wildlife
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Water velocity exerts nozwpamnmvwm noznqu on fish (and benthic
invertebrates) and may direct movement at the dam headworks
toward the opening of the canal diversion.

* Direct and indirect losses of riparian vegetation could
occur. Direct immediate losses are due to construction of the dam
headworks and canal structures. This would affect cottonwood-
willow habitat, however, the extent of this loss is unknown. Long
term effects could be adverse for cottonwood (and possibly other
riparian plants) regeneration. The absence of high volume flows
would inundate 1less of the flood plain and may preclude the
creation of moist substrates on alluvial seedbeds that are
required for seed germination (Fenner et al. 1985).

¥ Open discharge of floed flows into sagebrush-grassland
habitats may reduce or eliminate sagebrush and/or associated
flora. Wyoming and mountain big sagebrush species are intolerant
of high moisture levels {(particularly for extended periods) and
can be eliminated on these sites (personal communication, Alan
Beetle, Professor Emeritus of Range Management, Univ. of
Wyoming). The extent of sagebrush-grassland habitat lost is
undetermined, but would depend on the size of the area flooded
and duration of water retention. This, in turn, relates to the
volume and length of time of the spring runoff that is being
diverted.

* Loss of sagebrush-grassland habitats for numerous
passerine birds, non-raptorial birds, small mammals, and reptiles
inhabiting the sagebrush proper would be destroyed. Losses of
unknown populations of these species could occur locally.
Available prey for raptors could also be impacted locally.

* Antelope, mule deer, sage grouse, and other migratory
species may be adversely affected by the canal structure. The
canal may pose a barrier to these species during spring,
particularly if the timing of migration coincides with diverted
flows at or near full capacity. Drowning of young or weakened
animals could occur as well as adults that become stressed trying
to negotiate a crossing. Movements of sage grouse broods that are
following the development of green forage to higher elevations
may be impeded. Information on migratory movements of various
species using the area is seriously limited. Timing of con-
struction of the canal may have negative impacts on migratory
species if it occurs concurrently with migration.

* Potential loss of crucial sage grouse and antelope winter
range can be anticipated. Potential losses may occur to crucial
antelope fawning habitat and mule deer winter range. Antelope
does use traditional fawning areas snnually because these sites

. ar g . R JF W, mamammnTmant and athar imnartant
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ment transport. Hapld sSpring runoii Ccoutd oe moderatread wiicu
would decrease undercutting of low banks, channel scouring, and
high bank erosion. Transport of loose substrate, large rocks, and
other submerged obstructions may be reduced. In additien, debris
(dead snags, branches and twigs lodged in the stream channel)
accunulation which could cause blockage and subsequent channel
movement may be avoided. Moreover, deposition of sand, gravel,
and cobbles, as well as sediment volume, may also decrease. Over-
all channel stability could improve. Stream side vegetation and
associated wildlife habitats for water dependent species may be
protected. The effects on fish habitat are less clear since
freshet flows are important for c¢leansing existing spawning
gravels, creating new spawning gravels, and providing cover such
as undercut banks. The positive and negative values from in-
creased channel stability on fish and wildlife resources are
difficult to determine with existing information.

% Riparian 2zones and wetlands provide key, productive

habitats in ean otherwise arid environment. Lloss of wetland/
riparian vegetation would decrease both plant and animal species
diversity. Small mammals, numerous passerine birds, and

amphibians dependent on the moisture and dense cover found in
riparian areas would be negatively impacted. Adverse impacts
could occur to predatory species higher in the food chain (i.e.,
coyotes, raptors, bobcats) because of a depressed prey base as a
result of losing these productive habitats. The effects on
predatory species wmay be insignificant for some species (i.e.
coyotes), but for others (i.e., wintering bald eagles) may be
more substantial. Approximately 330 acres of wetland habitat
would be inundated at the upper perimeter of Mackay Reservoir.
This area contains communities of forested wetlands, scrub-shrub
wetlands, and emergent wetlands {Cowardin et al. 1979) important
for waterfowl. Nesting and refuge areas for geese and ducks would
be lost. Migrating or transient species that use these habitats
for resting and foraging could also be adversely affected. Over
the long term, additional wetlands may develop a&long the reser-
voir perimeter at the new level, but the extent, type of wetland
habitats, end intermediate effects on fish and wildlife are
unknown.

* Bald eagle wintering habitat around the open water at the
upper boundary of Mackay Reservoir may be adversely impacted,
provided hunting perches (i.e., large cottonwood trees) and prey
species are detrimentally affected. Exact numbers of bald eagles
that would be affected are unknown. Utilization of the area by
eagles may also be deterred. More information is needed
concerning use of the site by bald eagles.

* Increased size of the reservoir may interfere with mule
deer that migrate across the upper boundary of Mackay Reservoir
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would decrease undercutting of low banks, channel scouring, and
high bank erosion. Transport of loose substrate, large rocks, and
other submerged obstructions may be reduced. In addition, debris
(dead snags, branches and twigs lodged in the stream channel)
accumulation which could cause blockage and subsequent channel
movement may be avoided. Moreover, deposition of sand, gravel,
and cobbles as well as sediment volume, may also decrease.
Overall channel stability could improve. Upstream reaches from
the diversion would be unaffected. Stream side vegetation and
associated wildlife habitats for water dependent species may be
protected. The effects on fish habitat are less <clear since
freshet flows are important for cleansing existing spawning
gravels, creating new spawning gravels, and providing cover such
as undercut banks. The positive and negative values from in-
creased channel stability on fish and wildlife resources are
difficult to determine with existing information.

¥ Direct losses could result from flushing of fish through
the canal system and out the open discharge into the lava beds.
Water velocity exerts considerable control on fish (and benthic
invertebrates) and may direct movement at the dam headworks
toward the opening of the canal diversion.

¥ Direct and indirect losses of riparian vegetation could
occur. Direct immediate losses are due to construction of the dam
headworks and canal structures. This would affect cottonwood-
willow habitat, however, the extent of this loss is unknown. Long
term effects could be adverse for cottonwood (and possibly other
riparian plants) regeneration. Absence of high volume flows would
inundate less of the flood plain and may preclude the creation of
moist substrates on alluvial seedbeds that are required for seed
germination (Fenner et al. 1985).

* Open discharge of flood flows into sagebrush-grassland
habitats may reduce or eliminate sagebrush and/or associated
flora. Wyoming and mountain big sagebrush species are intolerant
of high moisture levels (particularly for extended periods) and
can be eliminated on these sites (personal communication, Alan
Beetle, Professor Emeritus of Range Management, Univ. of
Wyoming). Extent of sagebrush-grassland habitat lost is undeter-
mined, but would depend on the size of the area flooded and
duration of water retention. This, in turn, relates to the volume
and length of time of the spring runoff that is being diverted.

& Loss of sagebrush-grassland habitats for numerous
passerine birds, non-raptorial birds, small mammals, and reptiles
inhabiting the sagebrush proper would be destroyed. Losses of
unknown populations of these species could occur 1locally.
Available prey for raptors could also be impacted locally.
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water table in the riparian zone.

¥ The existing environmental features of lava formations
possess a strong, unique, wilderness character (Bureau of Land
Management 1980). Extension of the canal into the lava beds may
undermine this sense of wilderness for visitors to the vicinity.

Alternative 5: Construct a dam on Antelope Creek, a major
tributary of the Big Lost River, for storage of flood flows and
small hydropower generation.

¥ May prevent or control flood damage to river bottom
property, roads, and bridges in downstream reaches on the Big
Lost River from the mouth of Antelope Creek. Upstream reaches
would be unaffected. Agricultural areas, residential
developments, and other structures may be protected from overbank
flooding in reaches downstream from the town of Darlington, thus
reducing flood damage expenditures.

* May diminish downstream erosion, channel change, and sedi-
ment transport on the Big Lost River below the town of Darlington
and from the mouth of Antelope Creek to the Dam. Rapid spring
runoff could be moderated which would decrease undercutting of
low banks, channel scouring, and high bank erosion. Transport of
loose substrate, large rocks, and other submerged obstructions
may be reduced. In addition, debris (dead snags, branches and
twigs lodged in the stream channel} accumulation which could
cause blockage and subsequent channel movement may be avoided.
Moreover, deposition of sand, gravel, and cobbles, as well as
sediment volume, may also decrease. Qverall channel stability
could improve. Upstream reaches from the mouth of Antelope Creek
would be unaffected. Stream side vegetation and associated wild-
life habitats for water dependent species may be protected. The
effects on fish habitat are less clear since freshet flows are
important for cleansing existing spawning gravels, creating new
spawning gravels, and providing cover such as undercut banks. The
positive and negative values from increased channel stability on
fish and wildlife resources are difficult to determine with
existing information.

¥ At maximum reservoir forebay elevation of 5,950 feet,
approximately 1,032 acres would be flooded. This area is
predominantly upland sagebrush-grassland range. Existing
riparian vegetation occupies a narrow zone along 2 small, well-
defined channel about halfway through the proposed area of
inundation. The remainder of the channel meanders through a
broader flood plain area consisting of willow-redosier scrub-
shrubland wetland habitat. No overstory tree species occur in
either reach. Extensive nnmNpum has occurred along the riparisan
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water amwmsmm:n species.
7) Potential for & continuous water supply for wildlife
in an arid environment.

* Large reservoirs often have some type of recreational
development associated with them which could have negative
impacts on wildlife species. Type of development, amount of
disturbance, frequency of use, and other related factors would
determine the degree of impact on wildlife inhabiting the area.
Human activities and development nearly always precludes wildlife
species from utilizing the area.

* A small portion of the Appendicitis Hills proposed
Wilderness Study Area (Bureau of lLand Management 1986) may be
flooded by the proposed reservoir. Some wilderness values could
be lost. Potential impact of these losses are unknown.

* Adverse impacts to fish and wildlife may result during the
construction phase. Disruption of fish and wildlife use in the
area would result from the amount and duration of construction
activities of building a dam, roads, powerline corridors, etc..
The long and short term effects to fish and wildlife species are
unknown at this time.

Alternative 6: Regulation of Mackay Dam through operational
planning for flood contrel.

* May prevent or control flood damage to river botton
property, roads, and bridges below Mackay Dam. Agricultural
areas, residential developments, and other structures that were
historically flooded could be protected through control of high
water flows, thus reducing or eliminating flood damage expend-
itures.

¥ May diminish downstream erosion, channel change, and
sediment transport below Mackay Dam. Rapid spring runoff could be
moderated which would decrease undercutting of low banks, channel
scouring, and high bank erosion. Transport of loose substrate,
large rocks, and other submerged obstructions may be reduced. In
addition, debris {(dead snags, branches and twigs lodged imn the
stream channel) accumulation which could cause blockage and sub-
sequent channel movement may be avoided. Moreover, deposition of
sand, gravel, eand cobbles as well as sediment voluwe may also
decrease. Overall channel stability could improve. Stream side
vegetation and associated wildlife habitats for water dependent
species may be protected. The effects on fish habitat are less
clear since freshet flows are important for cleansing existing
spawning gravels, creating new spawning gravels, and providing
cover such as undercut banks. The positive and negative values
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direct losses of fish that would enter the canal system.

* Provide rish passage for upstream migrants at the
diversion dam and periodic maintenance of the passage as related
to sediment loading.

% Allow periodic flushing flows in spring for channel main-
tenance, ground-water recharge, cleansing of spawning gravels,
maintenance of riparian vegetation integrity and regeneration
(i.e., cottonwoods).

* Plan construction activities to avoid concurrent timing
with antelope fawning, sage grouse nesting and strutting, and
migration of antelope, mule deer, and sage grouse.

¥ Provide permanent water storage at the end of the canal
for wildlife inhabiting the region.

* Design the canals to facilitate animal crossing and, if
feasible, keep alignments and extension lengths as short as
possible.

Potential on-site mitigation for the enlargement of Mackay
Reservoir and emevgency spillway alternatives include:

* Determine instream maintenance flows and maintain them to
sustain or enhance fisheries below the dam. The Service
recommends an instream flow incremental methodology analysis
(Bovee 1982) for this determination.

* Determine and wmaintain minimum pool requirements to
sustain or enhance fisheries in the reservoir.

* HRelocate and improve existing recreational facilities on
the east side of the reservoir.

* Increase annual stocking of fish to accommodate the
desirable catch rates for the winter and general recreation
fishing seasons. Additionally, increased stocking levels will
provide more forage fish for wintering bald eagles.

¥ Allow periodic flushing flows during spring for channel
maintenance, ground-water recharge, cleansing of spawning
gravels, and maintenance of riparian vegetation and regeneration
(i.e., cottonwoods).

* Develop and manage subimpoundments at the upper perimeter
of the reservoir to regulate water Jlevel fluctuations. Nest
islands should be designed and positioned for the benefit of

O [ 1 T % % o
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native cover and forage species should be established and
maintained. An active management program may be required.

¥ Design and position transmission poles and lines to
minimize raptor and waterfowl electrocution and collision.

Wetlands are considered to be of high value to a variety of fish
and wildlife species. To mitigate for these wetlands the
Service’s policy requests no net loss of in-kind habitat value.
In order to determine what actions are necessary for in-kind
replacement of habitat values for the wetland/riparian areas
lost, the Service recommends wusing the Habitat BEvaluation
Procedures (U.S. Fish and Wildlife Service 1980). The in-kind
habitat values destroyed and the replacement-loss ratios need to
be determined.

Potential on-site mitigation for the proposed regulation of
Mackay Dam and Reservoir for flood control alternative:

This alternative has no project development associated with it
and, therefore, is a no-impact alterpative. Operational
preogramming of the dam for flood control wmay influence
utilization of the reservoir by fish and wildlife and, therefore,
enhancement possibilities. Without specifications of program
design, impacts to fish and wildlife are indeterminate.

Potential off-site mitigation/enhancement could include:

* Conservation easements or purchases of private land-
holdings of wetland/riparian habitat in the Thousand Springs
Valley north of Chilly, Idaho. An estimated 6,000 acres of
wetland/riparian habitat occupies the valley. Approximately 430
acres are in public ownership on four separate tracts of Bureau
land. Protection and management of this public wetland complex is
difficult because the tracts are surrounded by private lands.
Pursuit of wildlife easements or purchases with private land-
owners to block up public lands would help ensure protection of
wetland values. Management would be more efficient and habitat
improvement projects could be implemented. The U.S. Bureau of
Land Management (Salmon District) has expressed a willingness to
work with all concerned agencies and private industry to
implemenrt this mitigation measure. Further, they indicate that
the size of the various projects, effects on fish and wildlife,
and the potential for wetland improvement would determine the
adequacy of this measure to mitigate in-kind losses.

* Establishment and maintenance of a brook trout fishery in
Spring Creek, a tributary of the Big Lost River. A brook trout
fishery existed in the creek prior to demands on water resources
hv saerienltural develocoment in the valley. Surface water is
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Barton Flats area. The study should be designed to determine
project-related effects on migration patterns and wintering dis-
tributions. .

5. A habitat based evaluation should be done to assess the
value of the sagebrush-grassland habitats in the infiltration
area for sage grouse and antelope. The evaluation should explore
the changes in habitats and the potential positive and negative
values that result from those modifications for sage grouse and
antelope. For both species it should consider such elements as
seasonal shifts in habitat use, affects on migration patterns,
changes in forage quality and quantity, affects on productivity,
and predator response.

6. A general survey of fish populations in the Big Lost
River reaches between Mackay Reservoir and the Barton Point Road
bridge should be conducted to determine fish densities and assess
fish habitat values.

7. An investigation of the value and determination of spring
flushing flows for channel maintenance, cleansing of spawning
gravels, and maintenance and regeneration of riparian vegetation
should be done. This study should address the change in stream
morphology related to freshet flows since the project may reduce
the duration and amount of spring discharge in the mainstem.

Mackay Dam Rehabilitation Alternatives

1. A Habitat Evaluation Procedure should be conducted to
evaluate wetland habitat wvalues that would be 1lost at the
upper boundary of the reservoir. The analysis will determine what
actions are necessary for in-kind replacement of wetland habitat
values.

2. A study to determine instream maintenance flows on the
Big Lost River below the dam should be conducted wusing the
instream flew incremental methodology enalysis (Bovee 1982).

3. More information is needed on seasonal movements of mule
deer above the reservoir and below the dam. Presently, the
importance of these travel corridors to mule deer 1is unknown.
Access to available winter range in the east valley may be
impaired which could have an adverse impact on wintering
populations.

4., An intensive survey of plant communities and vertebrate
species 1inhabiting habitats around the existing perimeter of the
reservoir, including the cottonwood-willow wetland zone at the
upper end,. should be conducted. Data on flora and fauna
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Table Al. A list of common plants within the sagebrush-grass and
riparian plant associations in the Big Lost River drainage
(Bureau of Land Management 1982).

SAGEBRUSH-GRASS ASSOCIATION

Shrubs

2. Basin big sagebrush (Artemesiz tridentata ssp.
tridentata)

Grasses
1. Bluebunch wheatgrass (Agropyron spicatum)
. Sandberg bluegrass (Poa sandbergii)
. Idaho fescue (Festuca idahoensis)
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Lupine (Lupinus spp.)

Wild buchwheat (Eriogonum spp.)

Milk-vetch (Astragalus spp.)
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RIPARIAN ASSOCIATION

Trees and Shrubs
. Cottonwood (Populus spp.)

. Aspen (Populus spp.)

. ——

. Willow (Salix spp,)

. Red-osier dogwood (Cornus stolonifera)

- Basin big sagebrush (Artemesia tridentata ssp.
tridentata)

OF = 03 BN b=

Grasses, Sedges, and Grass—-likes
. Sedges (Carex spp.)

—— e —

. Basin wildrye (Elymus ssp.)

—

. Kentucky bluegrass (Poa pratensis)

Hairgrass (Aira spp.)
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Wild iris (Iris spp.)
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COMMON NAME

Masked Shrew

Merriam Shrew

Dusky Shrew

Vagrant Shrew

Northern Water Shrew
Little Brown Bat
Long~Eared Bat

Calfornia Bat

fringed Myotis

Yuma Bat

Long-Legged Bat

Small Footed Bat

Silver Haired Bat

Big Brown Bat

Hoary Bat

Spotted Bat

Western Big Eared Bat
Black Bear

Raccoon

Marten

Longtail Weasel
Shorttail Weasel{ermine)
Mink

River Otter

Badger

Spotted Skunk

Striped Skunk

Coyote

Red Fox

Mountain Lion

Bobeat

Yellowbelly Marmot
Townsend Ground Squirrel
Richardson Ground Squirrel
Columbian Ground Squirrel
Golden Mantled Ground Squirrel
Least Chipmunk

SCIENTIFIC BINOMIAL

Sorex cinereus
Sorex merriami

Sorex obscurus

Sorex vagrans

Sorex palustris
Myotis lucifugus
Myotis evotis
Myotis californicus

Myotis thysanodes
Myotis yumanensis
Mvotis volans
Myotis subulatus

Lasionyeteris noctivagans

TIME OF YEAR

Eptesicus fuscus
Lasiurus c¢inereus
Euderma maculata
Plecotus townsendi

Ursus americanus

Procyon lotor
Martes americana
Mustela frenata
Mustela erminea

Mustela vison

Lutra canadensis
Taxidea taxus
Spilogale putorius
Mephitis mephitis
Canis latrans

Vulpes fulva

Felis concolor

Lynx tufus

Marmota flaviventris
Citellus towmsendi
Citellus richardsoni
Citellus columbiznus
Citellus lateralis
Eutamias minimus

YL
YL
YL
YL
YL
M-5
M-5
M-8
M-S
M-S
M=-5
M-8
M-S
M-S
M-5
M-8
M-8
YL
YL
YL
YL
YL
YL
YL
YL
YL
YL
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Common Loon
Horned Grebe
Eared Grebe
Western Grebe
Pied-Billed Grebe
Great Blue Heron
Snowy Egret :
Black-Crowned Night Heron
American Bittern
Whistling Swan
Trumpeter Swan
Canada Goose
Snow-Blue Goose
Ross' Goose
Mallard

Gadwall

Pintail
Green-Winged Teal
Blue-Winged Teal
Cinnamon Teal
American Widgeon
Shoveler

Wood Duck

Red Head
Ringnecked Duck
Canvasback
Greater Scaup
Lesser Scaup
Common Goldeneye
Barrows Goldeneye
Buffelhead
0ldsquaw

Ruddy Duck
Hooded Merganset
Common Merganser
Red-Breasted Merganser
Turkey Vulture
Goshawk

Cooper's Hawk
Sharp-Skinned Hawk
Red-Tailed Hawk
Swainson's Hawk

PYdav.ia JLuuucl

Podiceps auritus
Podiceps caspicus
Aechmophorus occidentalis

Podilymbug podiceps
Ardea herodias
Leuccophoyx thula
Nycticorax nyeticorax
Botaurus lentiginosus
Olor columbianus
Olor buccinator
Branta canadensis
Chen caerulescens
Chen rossii

Anas platyrhynchos
Anas strepera

Anas acuta

Anas carolinensis
Anas discors

Anas cyanoptera
Mareca americana
Spatula clypeata
Aix sponsa
Aythva americana
Aythva collaris
Avthya valisineria
Avthya marila
Aythva affinis
Bucephala e¢langula
Bucephala islandica
Bucephala albeola
Clangula hyemalis
Oxvura fjamaicensis
Lophodytes cucullatus
Mergus merganser
Mergus serrator
Cathartes aura
Accipiter gentilis
Accipiter cooperii
Accipiter striatus
Buteo jamaicensis
Buteo swainsoni
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falTy wooapeLnel

Downy Woodpecker
Eastern Kingbird
Western Kingbird

Say's Phoebe

Willow Flycatcher
Ash-Throated Flycatcher
Hammond's Flycatcher
Dusky Flycatcher
Western Flyatcher
Western Wood Pewee
Olive-Sided Flycatcher
Rorned lark
Violet-Green Swallow
Tree Swallow

Bank Swallow

Barn Swallow

Cliff Swallow
Rough-Winged Swallow
Gray Jay

Stellar's Jay
Black-Billed Magpie
Common Raven

Common Crow

Clatk's Nutcracker
Pinon Jay

Black-Capped Chickadee
Mountain Chickadee
Plain Titmouse

Bushtit

White-Breasted Nuthatch
Red-Breasted Nuthatch
Pygmy Nuthatch

Brown Creeper

Dipper

House Wren

Winter Wren
Long-Billed Marsh Wren
Canyon Wren

Al W el Yk Ve g e o N g alle sl et e W R
Dendrocopos pubescens
Tyrannug tyrannus
Tyrannus verticalis
Savornis saya
Empidonax traillii
Myiarchus cinerascens
Empidonax hammondii
Empidonax oberholseri
Empidonax diffiecilis
Contopus sordilulus
Nuttallornis borealis
Eremophila alpestris

Tachycineta thalassina
Iredoprocne bicolor
Riparis riparia

Hirundo rustica
Petrochelidon pyrrhonota
Stelgidopteryx ruficollis

Perisoreus canadensis
Cvanocitta stelleri :
Pica pica

Corvus corax

Corvus brachyrhnchos
Nicifraga columbiana
Cymnorhinus rganocephalus

Parus atricapillus
Parus gambell

Parus inornatus
Psaltriparus minimus
Sitta carolinensis
Sitta canadensis

Sitta pygmaea

Certhea familiaris
Cinclus mexicanus
Troglodytes aedon
Troglodytes troglodytes
Telmatodytes palustris
Catherpes mexicanus

M-S
M-S

M-S

H-5
M-S
M-8
M-S
M-8

M-5
M-8
M-S
M=-3
M-S
M-8
YL

YL

YL

YL
YL
YL
YL

SYsdsgEgs

YL
YL
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Brewer's Blackbird
Brown-Headed Cowbird
Common Grackle
Western Tanager
Rose-Breasted Grosbeak
Blue Grosbeak
Black-Headed Grosbeak
Evening Grosbeak

Pine Grosbeak

Lark Bunting

Lazuli Bunting

Snow Bunting

Cassin’s Finch

House Finch
Gray-Crowned Rosy Finch
Black Rosy Finch
Common Redpoll

Pipe Siskin

American Goldfinch
Lesser Goldfinch

Red Crossbill

WVhite Winged Crossbill
Green~-Tailed Towhee
Rufous-Sided Towhee
Dark—-eyed Junco
Grey=-Headed Junco
Savannzh Sparrow
Grasshopper Sparrow
Vesper Sparrow

Lark Sparrow
Black-Throated Sparrow
Sage Sparrow

Tree Sparrow

Chipping Sparrow
Brewer's Sparrow
Rarris' Sparrow

White Crowned Sparrow
White-Throated Sparrow
Fox Sparrow

Lincoln's Sparrow

Euphagus cyanocephalus
Molothrus ater

Quiscalus quiscula
Piranga ludovicisna
Pheucticus ludovicianus
Guiraca caerulea

Pheucticus melanocephalus

Hesperiphonia vespertina
Pinicola enucleator
Calamospiza melanocorys

Passerina amoena

Plectrophenax nivalis
Cartpodacus cassinii
Carpodacus mexicanas

Leucosticte tephrocotis
Leucosticte atrata

Acanthis flammea

Spinus pinus

Spinus tristis

Spinus psaltria

Loxia curvirostra

Loxia leucoptera
Chlorura chlorura
Pipilo erythrophthalmus
Junco oreganus

Junco caniceps
Passerculus sandwichensis

Ammodramus savannarum

Pooecetes gramineus

Chondestes grammacus
Amphispiza bilineata
Amphispiza belli

Spizella arborea
Spizella passerina
Spizella breweri
Zonotrichia querula

Zonotrichia leucophrys
Zonotrichia albicollis
Passerella iliaca
Melospiza lincolnil

Sp=8

M-85
M-S
M-S
M-5

M-S
M-5
W-Sp
M-S

M-S
M-S
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REPTILE AMPHIBIANS

COMMON NAME

Long-Toed Salamander

Tiger Salamander

Great Basin Spadfefoot -Toad

Western Toad

Woedhouse's Toad

Chorus Frog

Spotted Frog

Leopard Frog

Leopard Lizard

Sagebrush Lizard

Short-Horned Lizard
(Horny Toad)

Western Skink

Rubber Boa

Gopher or Bull Snake

Comzon Garter Snake

Western Terrestrial
Garter Snake

Western Rattlesnake

Vestern Yellow-Bellied
Racer

Night Snake

SCIENTIFIC BINOMIAL TIME OF YEAR
Ambystoma macrodactylum YL
Ambystoma tigrinum YL
Scaphiopus intermontanus YL
Bufo boreas YL
Bufo woodhousei YL
Pseudacris triseriata YL
Rana pretiosa YL
Rana pipiens YL
Crotaphytus wislizenii YL
Sceloporus graciosus YL
Phrynosoma douglassi YL
Eumeces skiltoenianus YL
Charina bottae YL
Pituophis melanoleucus YL
Thamnophis sirtalis YL
Thamnophis elegans YL
Cortalus wviridus TL

Coluber constrictor mormon

leng ata

YL
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APPENDIX H

Cost Estimates



BIG LOST

RIVER BASIN, 500 CFS

BARTON FLATS, ARCO, IDAHO

DATE PREPARED: 11/27/90 3:27:44 PH OCTOBER 1, 1990 PRICE LEVE

ACCOUNT
CODE

R e bl bl bbbt bbbl

15.0,~.~

15.0.A.-

15.0.8 -

15.0.1.-

%5.0.D.-

15.0.4.~

15.0.2.M

15.0.D.~

01.-.-.-

30.-.-0-

SAPSICES

ITEM DESCRIPTION

FLOODWAY /DIVERSTON STRUCTURES:

MOB / DEMOB & PREP WORK: { CONTRACT A )
CARE & DIVERSION OF WATER: { CONTRACT A& )
OVERFLOW STRUCTURES: ( CONTRACT A )
EARTHWORK, EMBANKMENT AND CANAL: { CONTRACT A )
BARTLETT POINT ROAD BRIDGE: { CONTRACT A )
BAFFLED APROK DROP STRUCTURE: ( CONTRACT A }
EARTHWORK, INFILTION BASIN { CONTRACT A )

SUBTOTAL CONSTRUCTION COSTS:
WITH 25 X CONTINGENCY

LANDS AND DAMAGES:

PLANNING, ENGINEERING AND DESIGN: { COMTRAET A )

CONSTRUCT IO MANAGEMENT: ( CONTRACT A )

TOTAL PROJECT COST:
WITH 25 % CONTINGENCY

Prepared By: CENPW-EN-LB

Reviewed & Approved By: LARRY CHEHWEY

ESTIMATED TOTAL
cosT COWTINGENCY COST
PAGE 1 OF 1

$108,812 $27,186 $136,000
$184,117 $40,483 $224,600
$953,082 $238,318 $1,191,400
$1,145,%46 $286,354 $1,431,500
$133,692 $33,408 $167,100
$163,603 $40,897 $204,500
$2,186,076 $546,524 $2,732,600
$4,874,528 $1,213,172 $5,087,700
$28,600 $1,700 $30,300
$735,410 $183,890 $919,300
$465,760 $116,440 $582,200
$5,104,298 $1,515,202 $7,619,500



| . N ws4® TOTAL PROJECT COST SUMMARY **&* P
iT RIVER BASIN, 500 CFS Prepared By: CENPW-EN-C
FLATS, ARCO, 1DAWO
EPARED: 11727790 3:27:44 PM OCTOBER 1, 1990 PRICE LEVEL Reviewad & Approved By: LARRY CHEN
ESTIMATED TOTAL MID-POINT OMB INFLATION
* CONTRACT COST: CONT INGERCY EST. COST CONSTRUCTION DATE INFLATION TOTAL §
NUMEER [TEM DESCRIPTION: 1 oct 90 AMOUNT (%) 10CT 90 (MO-YR) FACTOR (X)  AMOUNT ($)
A FLOODWAY JOEVERSION STRUCTURES: $4,874,528 $1,213,172 $6,087,700 2 QTR 95 18.0%  $1,095,300
TOTAL CONSTRUCTION COST =====> $4,074,528 $1,213,172 $6,087,700 $1,095,300
LANDS AND DAMAGES: $28,600 $1,700 $30,300 1 QTR 93 9.4% $2,700
A PLANNING, ENGINEERING AND DESIGNM: $735,410 $143,8%0 $919,300 4 QTR 93 12.4% $113,700
A CONSTRUCTJON MANAGEMENT : $465,760 $116,440 $582,200 2 aTR 95 18.0% $104, 800
TOTAL PROJECT COSTS  =s=ss=== $6,104,298 $1,515,202 $7,619,500 $1,316,500

FEE T TIEEIERRR TS TS



.UsI RIVER BASIN, 500 CFS
M FLATS, ARCO, 1DAHD
PREPARED: 11727790 3:27:44 PM

Prepared By: CENPUW-EN-Ct

OCTOBER 1, 1990 PRICE LEVEL Reviewed & Approved By: LARRY CHENE

7

e

1TEN DESCRIPTION:

ESTIMATED TOTAL MI1D-POINT oHe TRFLATION ol
CosT: CONTINGENCY EST. COST  CONSTRUCTION DATE INFLATION TOTAL FuLL
1 oct 90 AMOUNT (%) 1 oCT %0 {MO-YR) FACTOR (X) AMOUNT (%)

= FLOODWAY SOIVERSION STRUCTURES:

TOTAL CONSTRUCTION COST s=ss==>

Fiie LANDS AND DAMAGES:
= PLANNING, ENGINEERING AND DESIGN:

= CONSTRUCTION MANAGEMENT:

TOTAL PROJECT COSTS  =mxmmwa>

$4,874,528 $1,213,772 $6,087,700 10R %1 18.0%  $1,095,300 $i

--------------- o e e B e A A A A A A SR A RS E S AAES S S AARSASSSSSSsESSsSEASAEmSEEEETTSE e

$4,0874,528 $1,213,172 $6,087,700 $1,095,300 $i

$28,400 $1,700 $30,300 1 aTR 91 B.9% $2,700
$735,410 $103,890 £919,300 1R N 124X $113,700 $
$465, 760 $116,440 $582,200 1 QTR ™ 18.0% $104,800

$6,106,290 $1,515,202 $7,619,500 $1,316,500 $¢




A e T e o e L -

BIG LOST RIVER BASIN, 500 CFS
BARTON FLATS, ARCO, IDAHD

DATE PREPARED: 11/1%/90 1:12:4 PH

M-CACES ACCOUNT

BDIF

CODE ITEM

OCTOBER t, 1990 PRICE LEVEL

UNIT CONTINGENCY

QUANTITY UNIT PRICE AMOUNT AMOUNT

TOTAL
AMOUNT

i e e i A e

Prepared By: CENPW-EN-CB
Reviewed & Approved By: LARRY CHENEY

CONTINGENCY

E AR AAERRRASSAAEEEEEEEEEANEEAEEEEETEEEEETEET AT TEEAETTETETETEETTTETETSRUSCEATRALA A A AN AN AS SRS EASETEERAETEEES SRS S AR S AR r s s

PAGE 1 OF 2

1

2AA

3AA
3BA

4AA
4BA
4CA

SAR
S8A

15.0.-.- FLOCOWAY/DIVERSION STRUCTURES:
15.0.A.- MOB f DEMOB & PREP WORK:
.0.A.A MOB / DEMOB & PREP WORK
SUBTOTAL, CONSTRUCTION COSTS:

15.0.Z.- CONTIMGENCIES @ +/- 25.0 %

15.0.A.- MOB / DEMOB & PREP WORK:
15.0.8 - CARE & DIVERSION OF WATER:
.0.B.B SITE PREPARATION
.0.B.B DIVERSION AND CARE OF WATER
SUBTOTAL, CONSTRUCTION COSTS:
15.0.2.~ COMTINGENCIES @ +/- 25.0 %
15.0.B - CARE & DIVERSION OF WATER:
.= OVERFLOW STRUCTURES:
C SPILLWAY
+C CHILLY CANEL HEADWORKS
C DIVERSION CANNEL HEADWORK
SUBTOTAL, CONSTRUCTION COSTS:
15.0.2.- CONTINGENCIES @ +/- 25.0 %
15.0.1.- OVERFLOW STRUCTURES:
15.0.D.- EARTHWORK, EMBANKMENT AND CAWAL:
.0.D.8 DAM, TIE-IN EMBANKMENT
.0.D.B DIVERSION CANAL
SUBTOTAL, CONSTRUCTION COS5TS:

15.0.2.- CONTINGENCIES & +/- 25.0 %

15.0.D.- EARTHWORK, EMBANKMENT AND CANAL:

( CONTRACT A 3}

EA 108,812 108,812 27,188
27,188

{ CONTRACT A ) TOTAL:

{ CONTRACT A )

Ls 14,135 14,135 3,565

Ls 169,982 169,982 42,518

....wmwﬂwﬁw.-.-----.......-.-.....-.

46,083

( CONTRACT A ) TOTAL:

( CONTRACT A )

LS 704,683 704,683 176,217

LS 20,198 20,198 5,002

LS 228,201 228,201 57,099
953,082

238,318

( CONTRACT A ) TOTAL:

( COMTRACT A )

Ls 261,174 261,174 65,326

LF 883,972 883,972 221,028
1,145,146

286,354

¢ CONTRACT A ) TOTAL:

136,000

136,000

17,700
212,500

230,200

880,900
25,200
285,300

1,191,400

326,500

1,105,000

1,431,500

25%

25%
25%

25%
25%
25%

5%
25%



P L T PR ———

BIG LOST RIVER BASIN, 500 CFS
BARTOM FLATS, ARCO, IDAHO

i i e e e e

. -

OCTOBER 1, 1920 PRICE LEVEL

QUANTITY URIT

———— B e

Prepared By: CENPW-EN-CB

Reviewed & Approved By: LARRY CHEREY

EAEEEEE SRS AR EEEEE A SR EAE AR EESAAREEEEEEREAAARAASASASASSAAASSAREEARASARAANSASSAASAARAsASSASAAEREAESEETESEEEEEEEEEEEEEEEm

DATE PREPARED: 11/19/90 1:12:4 PM
#-CACES ACCOUNT
BDIF CODE 1TEM
é 15.0.J.- BARTLETT POINT ROAD BRIDGE:
6AA .0.J.B SITE WORK
&BA [0.J.C CONCRETE WORK
6CA .0.J.E GUARD RATL ASSEMBLY
6DA +0.J.8 BRIDGE SURFACING
SUBTOTAL, CONSTRUCTION COSTS:
15.0.2.- CONTINGERCIES @ +/- 25.0 %
15.0.J.- BARTLETT POINT ROAD BRIDGE:
7 15.0.2.N BAFFLED APRON DROP STRUCTURE:
TAA .0.2.8 SITE WORK
78A .0.2.C CONCRETE WORK
SUBTOTAL, CONSTRUCTION COSTS:
15.0.2.- CONTINGENCIES @ +/- 25.0 %
15.0.2.4 BAFFLED APRON DROP STRUCTURE;
8 15.0.D.- EARTHWORK, INFILTION BASIN
BAA .0.2.B SITE WORK
SUBTOTAL, CONSTRUCTION COSTS:
15.0.2.- CONTIHGENCIES @ +/- 25,0 X
15.0.D.~ EARTHWORK, INFILTION BASIN

- ol mb =

UNIT
PRICE AMOUNT
( CONTRACT A )
Ls 10,552 10,552
cY 119,343 119,343
LF 3,993 3,993
sY 28,011 28,011
161,899

{ CONTRACT A ) TOTAL:

{ CONTRACT A )

LS 26,499 26,459
oY 137,104 137,104
163,603
¢ CONTRACT A )  TOTAL:
¢ CONTRACT A )
LS 2,186,076 2,186,076
2,186,076

( CONTRACT A } TOTAL:

CONTINGENCY  TOTAL  CONTINGENCY
AMOUNT AMOUNT  PERCENT
PAGE 2 OF 2
2,648 13,200 25%
29,857 149,200 25%
1,007 5,000 25%
6,989 35,000 25%
40,50%
202,400
6,601 33,100 25%
34,296 171,400 25%
40,897
204,500
546,526 2,732,600 25%
546,524
2,732,600



B s o o B o g g o o o

BIG LOST RIVER BASIMN, 500 CFS
BARTON FLATS, ARCO, IDAHO

DATE PREPARED: 11/19/90 1:12:4 PM

H-CACES ACCOUNT

BOIF

CODE

1

2RA

gl&l

3ga

LAA
4BA
4CA

SAA
5BA

15.0.-.~

15.0.4,-

JOLALA

15.0.2.-

15.0.8 -
.0.B.B
.0.B.B

15.0.2.-

15.0.2.-

15.0.0.-
.0.0.B
.0.D.B

15.0.2.-

CONTINGENCY
PERCENT

1TEM

OCTOBER 1, 1990 PRICE LEVEL

e

Prepared By: CENPW-EN-CB

Reviewed & Approved By: LARRY CHENEY

CONTINGENCY
EXPLANATION

FLOODWAY/DIVERSION STRUCTURES:

MOB / DEMOB & PREP WORK:

MOB / DEMOB & PREP WORK 25%
SUBTOTAL, CONSTRUCTION COSTS:
COMTINGENCIES @ +/- 25.0 %

CARE & DIVERSION OF WATER:

SITE PREPARATION 22%
DIVERSION AND CARE OF WATER  22%
SUBTOTAL, CONSTRUCTION COSTS:
CONTINGENCIES @ +/- 25.0 %
OVERFLOW STRUCTURES:

SPILLWAY 25%
CHILLY CANEL HEADWORKS 25%
DIVERSION CAWNEL HEADWORK 20%

SUBTOTAL, CONSTRUCTION COSTS:

CONTINGENCIES @ +/- 25.0 X

EARTHWORK, EMBAMKMENT AND CANAL:
DAM, TIE-JIN EMBANKMENT 25%
DIVERSION CANAL 25%
SUBTOTAL, COMSTRUCTION COSTS:

CONTINGENCIES @ +/- 25.0 %

PAGE 1 OF 2

{ CONTRACT A )
Mob/demob based on List of eguipment thought needed for the job.

{ CONTRACT A )
Preliminary design, quantities furnished by the designer.
Preliminary design, quantities furnished by the designer.

{ CORTRACT A )
Preliminary design, quantities furnished by the designer.
Preliminary design, quantities furnished by the designer.
Preliminary design, gquotes based onh quantities given.

( CONTRACT A )
Preliminary design, quantities furnished by the designer,
Preliminary design, quantities furnished by the designer.



- e

CONTINGENCY EXPLANATION SUMMARY

- g b b

BIG LOST RIVER BASIM, 500 CFS
BARTOM FLATS, ARCO, IDAHD
DATE PREPARED: 11/19/90 1:12:4 PM

M-CACES ACCOUNT

BODIF

CODE

AsessrrteEsana

é

&AA
SBA
6CA
&DA

7

Taa
TEA

8
BAA

15.0.4.-
.0.4.B
0.4.C
0.4.E
.0.J.B

15.0.2.-

15.0.2.K
.0.2.8
.0.2.C

15.0.2.-

15.0.0.-
.0.2.8

15.0.2.-

1TEM

BARTLETT POINT ROAD BRIDGE:
SITE WORK

CONCRETE WORK

GUARD RAIL ASSEMBLY

BRIDGE SURFACING

SUBTOTAL, CONSTRUCTION COSTS:

CONTINGENCIES @ +/- 25.0 %

BAFFLED APROM DROP STRUCTURE:
SITE WORK

CONCRETE WORK

SUBTOTAL, CONSTRUCTION COSTS:

CONTINGENCIES @ +/- 25.0 %

EARTHWORK, INFILTION BASIN
S1TE WORK

SUBTOTAL, CONSTRUCTION COSTS:

CONTINGENCIES @ +/- 25.0 %

- e o oy i

Prepared By: CEWPW-EN-CB

OCTOBER 1, 1990 PRICE LEVEL Reviewed & Approved By: LARRY CHENEY

CONTINGENCY CONTINGENCY

PERCENT EXPLANATION

-------.-..............a.---...--.....-u----......a.--.-mmmm-m-mm.m...
( CONTRACT A )

25% Preliminary design, gquantities furnished by the designer.
22% Preliminary design, quotes based on quantities given,
20X Preliminary design, quotes based on guantities given.
25% Preliminery design, quantities furnished by the designer.

{ CONTRACT A )
25% pPreliminary design, quantities furnished by the designer.
25% #Preliminary design, quantities furnished by the designer.

( CONTRACT & )
25% Preliminary design, quantities furnished by the designer.



APPENDIX I

Pertinent Correspondence and Letters of Support



Lieutenant Colonel Jame
District Engineer
Department of the Army
Walla Walla District
Corps of Engineers
Walla Walla, Washington

Dear Lieutenant Colomnel

River Basin.

P.O.BOX 737
ARCQ, IDAHO 83213

JANUARY 8, 1990

_mut (0 TanD
N ter

99362-9265

Walter:

This is in response to your request regarding spon-
sorship of a potential flood control project in the Big Lost

Butte County agrees to act as spomsor for a project

if the feasibility study results in a project plan that the
county wishes to participate in.

cc

Assuming a favorable and acceptable project, the County
would enter into a Local Cooperation Agreement (LCA) with the
Corps of Engineers to implement the project. By signing the LCA,
Butte County would be subject to the Department of Army's policies
for cost sharing and project financing as set forth in the LCA.

Jack Jensen

Butte Soil & Water
P. 0. Box 819
Arco, Idaho 83213

BUTTE COUNTY BOARD OF COMMISSIONERS

Jamef 0. Andreason, osmwﬂﬁqa

[ 8
» ? e’
Herman Aikele, Member

I & fun

Seth Beal, Member

Conservation District



December 15, 1985

Cliff Fitzsimmons

Army Corp of Engineers

Building 602, City-County Airport
wWalla Walla, Washington 929362-82€5

Dear Cliff:

As we discussed on the telephone the Butte Soil and Water Conservation
District is planning on a series of public information meetings. The board
has selected January 16 and 17, 1990 as the dates. There will be two meetings
per day. An afternocon meeting at 1:30 is scheduled in Moore and an evening
meeting at 7:00 in Arco on the 16th. On the 17th an afterncon meeting will
be above the Mackay reservoir and in Mackay for the evening meeting.

We appreciate your willingness to participate in these meetings. If

you have any questions please contact me at (208) 527-8557 or Jack Jensen
at (208) 527-317%.

Sincerely,

Lo Abolilose —

Dan Holden, District Conservationist

ce: Jerry Nicholescu, SCC
Robert Zinszer, SCS



—— LI e b T L LN T T N P P )

October 30, 13989

Cliff Fitzsimmons

US Army Corps of Engineers

Walla Walla District

Building 603

City-County Airport

Walla Walla, Washington 99362-9265

Dear Sir:

This letter is to inform you of recent events regarding the
formation of a watershed improvement district. B2An election was
held on October 5, 1989,

The referendum to form a watershed improvement district was
defeated. The Butte Scoil and Water Conservation District board of
supervisors wishes to try one more time after having a series of
local public meetings.

If you have any questions feel free to contact us at the Arco
Field Office - 208-527-8557.

/ Jack Jensen, Supervisor
, Butte Soil and Water Conservation District



August 28, 1989

Cliff Fitzsimmons

Army Corps of Engineers

Building 602, City-County Airport
Walla Walla, WN 99352-9265

Dear Sir:

The Army Corps of Engineers is currently conducting a feasibility study
for flood control on the Big Lost River. The control project entails diverting
peak runoff into a canal and sinking the excess water in trenches in the Barton
Flat area. The Corps would like to meet with local landowners who may be
directly involved with any construction on their property and also to answer
questions and take comments on the project. A meeting has been scheduled for
2:00 p.m. September 13, 1989 at the Forest Service Lost River Ranger Station
in Mackay, A map that shows the approximate alignment of the structures is
inciuded for your information. If you have any questions about the meeting
please call me at {208) 527-8557.

Len Helibor

Dan Holden
District Conservationist

Enclosure



APPENDIX B

Geotechnical Considerations



GEOTECHNICAL CONSIDERATIONS

1. INTRODUCTION.

Four exploratory holes were drilled in the vicinity of Chilly Buttes,
Idaho, to study the subsurface hydrogeological characteristics of the area.
In addition, eight test trenches were excavated with a small backhoe to
permit detailed examination and classification of the near surface founda-
tion materials (see plates 5 through 7 for Plan of Exploration and Logs of
Explorations). By classifying the materials removed from the holes and by
performing infiltration tests, the subsurface stratigraphy was found to
consist of strata that was either porous and permeable or tight and much
less permeable.

2. GENERAL GEOLOGY.

The study area is located in southeast Idaho in an area characterized
by long, narrow, subparallel, northwest-southeast trending mountain ranges
separated by broad intermontane valleys (figure 1). The ranges and valleys
were produced when northeast-southwest extension of the earth’s crust
caused mountains to rise and valleys to subside. This type of mountain
building, known as basin and range tectonics, began approximately 17 mil-
Tion years ago and continues today. The present landscape is a product of
basin and range tectonics and Pleistocene glaciation. In the Thousand
Springs Valley, glacial deposits merge with the recent alluvium and are
virtually indistinguishable (Ross, 1947}.

< WEST EAST ——~
LOST RIVER RANGE

YHITE KNOB MTNS.

CHALLIS
UOLCANICS

PALEOZOIC

SEDIMENTARY
PALEOZOIC BEDROCK
SEDIMENTARY
BEDROCK

DAODMTWT DORDANAL
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clay matrix (SC), and ciay (CL) (see summary logs, attached). Each of the
different material types encountered exhibit different hydrogeological
properties. The clean sands and gravels are porous and permeable and
exhibit the ability to hold and transmit water. Conversely the gravel with
clay and sand matrix, sands with clay, and ¢lay layers tend not to hold
water and more importantly tend to restrict the vertical movement of water
in the subsurface. The contacts between the permeable and less permeable
layers are sharp and not gradational. The vertical distribution of the
less permeable versus the permeable layers is summarized in plate 1.
Infilttration rates determined by falling head tests were higher in the
permeable zones and lower in the less permeable. Summary logs are attached
that list the materials encountered and the results of each infiltration
test.

7. QUARRY INVESTIGATIONS.

Two quarry sites were identified in the vicinity of the study area.
Site No. 1 is located in the £ 1/2 sec. 15, T. 8 N., R. 2] E. at a Tocation
known locally as Bartlett Point. There is an existing quarry at this site.
The rock is white (fresh) to yellow-brown (weathered) fine- to coarse-
grained quartzite belonging to the Pennsylvanian aged Wood River Fermation,
Fractures in the rock are spaced from 6 inches to 3 feet and are generally
open. Usable riprap size rock at this site exceed 500,000 cubic yards
(cy), assuming 50 percent recovery. Site No. 2 is located in the SW 1/2
sec. 23, T. 8N., R. 21 E. Site No. 2 is also an outcropping of the Wood
River Formation that lies to the southeast of Bartlett Point. The rock
type, as at site No. 2 is white (fresh), very hard, moderately-fractured
quartzite. Riprap size rock at this site also exceed 500,000 cy assuming
50 percent recovery.

8. CONSTRUCTION MATERIALS.

Gravel fill materials for embankment construction and backfill mat-
erial can be selected from required excavation or from existing borrow
areas in the vicinity. Riprap may be obtained from quarrys as noted in
paragraph 7, Quarry Investigations.

9. [EMBANKMENT DESIGN CONSIDERATIONS.

a. Embankment Tie from Diversion Structure to Riverbank.

(1) General,

The embankment., extending from the diversion structure and
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head drop = total head/number of head drops = 5/6 = 0.83

Exit gradient = h,, = head drop/length of flow net square
hey = 0.83/15 = 0.06

FS against critical gradient = h .yt /hey
FS = 1/0.06 = 18

The factor of safety indicates a very conservative design as a factor of
safety of 4 to 5 is generally recommended. The required thickness of the
seepage berm to resist heaving was judged to be minimal based upon inspec-
tion of head values on the downstream side of the embankment.

(4) Riprap.

The upstream slopes of the embankment will be armored with
riprap to prevent wave erosion. River velocities against the embankment
are assumed to be minimal and not a factor in the design. The ponded area
behind the diversion structure is relatively well protected from wind and a
minimal layer thickness of 24 inches of riprap is considered to be appro-
priate. The riprap toe will be placed to a depth of 5 feet below the
thalweg.

b. Infiitration Basin Embankment.

The embankment on the downstream end of the infiltration basin was
not analyzed for stability or seepage conditions, but will be conserva-
tively design to preclude any problems with stability and piping. Excess
material from required excavation, which will consist of gravelly sands or
sandy gravels, will be placed on the outside toe of the slope to buttress
the embankment an lengthen the seepage path.

10. DIVERSION STRUCTURE SEEPAGE CONSIDERATIONS.

a. General.

The proposed diversion structure was analyzed to determine uplift
pressures and the factor of safety against piping. The analysis was per-
formed using the method of fragment (EM 1110-2-1901, Seepage Analysis and
Controi for Dams--appendix B, Approximate Methods of Analysis of Flow
Problems) which should provide a reasonably accurate answer for this level
of study. A more detailed analysis will be performed in later studies.
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& = In[(1+(b"/a"})(1+(b"/a"))] from EM 1110-2-1901
figure B-4.

Where

b’ = (L+(s’'-s"))}/2
b" = (L-(s’-s"))/2

Therefore
b’ = (28+(4-12})/2 = 10
b" = (28-(4-12))/2 = 18
&, = In[(1+(10/91))(1+(18/83))] = 0.30

For Region 3:

1/(2*8) is determined from EM 1110-2-1901 figure B-7
1/(2*8) = 1.03 for s"/T = 12/95 = 0.13 and b/T = ©

Therefore
aw = 1/(2*1.03) = 0.49

£éd = 0H+QN+&w
= (.38+0.30+0.49 = 1,17

d. Determination of Seepage Quantity.

The approximate quantity of seepage was estimated using
EM 1110-2-1902 equation B-3 as follows:

Q = k(h/E8) = 0.7(5/1.17) = 2.99 cf/min

e. Determination of Head Loss and Uplift Pressures.

The head loss was determined for each of the three regions to
provide the uplift pressure across the diversion structure. The head loss
for each region was computed using EM 1110-2-1901, Equation B-4 as follows:

=
[

n = (h*é,)/Ed

(5*0.38)/1.17 = 1.62 ft
{5*%0.30)/1.17 = 1.28 ft

o T
L™
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based upon measured canal widths and water depths.

¥ Infiltration testing was conducted at two locations in the project
area. The foundation materials in the first test location area are
typical of most near-surface materials in the project area. The
second test location was adjacent to the Neilson canal. The foun-
dation materials in the area of the Neilson canal (and the second
test location) are finer (associated with slope wash from the
adjacent hill sides) than the materials elsewhere at the project.

# Falling head tests were conducted during drilling of the churn
drill holes, infiltration rates were computed based upon the open
hole area exposed below the drill casing, and the average height of
water in the casing during the test (tests were conducted for 60
minutes).

The results of the various infiltration measurements are shown on plates 3
and 4. Plate 3 is a smaller scale chart, and does not include the churn
drill falling head tests. Plate 4 is a larger scale chart, and includes
the churn drill tests. The infiltration rate curve used in the design of
the infiltration basin was conservatively selected and falls to the lower
rate side of the tests shown on plate 3, and towards the median range of
the results of the churn drill falling head tests shown on plate 4. A more
detailed analysis, utilizing a large scale infiltration test, will be
conducted during later studies.

12. REFERENCES.

Alt, David D. 1972. Roadside Geology of the Northern Rockies, Mountain
Press Pub. Co., Missoula, MT.

Ross, Clyde P. 1947. Geology of the Borah Peak Quadrangle, ldaho, Geol.
Soc. America Bull., Vol. 58, pp. 1085-1160.
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APPENDIX C

Hydraulic Design of Spillway and Canal Headworks



HYDRAULIC DESIGN OF SPILLWAY AND CANAL HEADWORKS

1. INTRODUCTION.

This is a preliminary hydraulic analysis of a diversion structure to
be located on the Big Lost River 13 miles above Mackay Dam. The diversion
dam will be designed to pass the 50-year flood of 4,420 cfs over the spill-
way. A diversion canal will be incorporated into the structure to divert
1,000 cfs into Barton Flats for flood control. The structure will provide
adequate head to supply the existing irrigation canal with the required
flows during Tow flow conditions.

2. HYDRAULIC DESIGN CRITERIA.

Design of the Diversion structure at Big Lost River Chilly-Barton
Flats was based on information taken from "The Preliminary Report - Big
Lost River Basin, Idaho" prepared December 1988 for the Corps of Engineers
by Morrison-Knudsen Engineers.

3. REFERENCES.

A1l designs have been based on accepted engineering standards. The
following references were used in the hydraulic design and evaluation of
the diversion structure.

a. "Design of Small Dams," Second Edition, 1973, Revised 1977.

b. Chow, V.T., Open Channel Hydraulics, McGraw-Hill Book Company,
New York, 1959.

¢. "Design of Small Canal Structures," First Edition, 1974, Revised
1978, Reprinted 1983.

d. Roberson/Cassidy/Chaudhry, Hydraulic Engineering, Houghton Mifflin
Company, Boston, MA, 1988.

e. EM 1110-2-1603, "Hydraulic Design of Spillways,” 16 January 1990.

4. PROJECT DESCRIPTION.

The streambed elevation at the proposed diversion site is 6,393 msl.
An existing irrigation canal provides some diversion during flood periods;
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The Headworks for the diversion canal was designed to divert up to
1,000 cfs during flood conditions. This structure will consist of a 30-
foot-rectangular channel controlled with two 14 foot x 9 foot tainter type
radial gates. These gates will be separated with a 2-foot-wide pier. The
intake invert elevation will be set at the existing streambed.

River flows in excess of 1,500 cfs will be diverted into the canal
up to a maximum 1,000 cfs. When river flows reach 2,500 cfs, flows over
the spillway can no longer be controlled.

The stilling basin was designed in accordance with the spillway
design EM 1603 [5]; however, lack of tailwater effect during initial water-
up could be a problem on the canal itself and will be discussed in the
operation and maintenance section of this report.

The design length of the stilling basin is 15 feet and set at
elevation 6,390 msl with a 2-foot sloping end sill. A 24-inch layer of
riprap will extend 25 feet into the transition to the downstream canal.

A channel will transition from a rectangular channel to a trape-
zoidal channel with a 1 vertical on 4 horizontal side slope. The sides of
the transition will be lined with a 24-inch layer of riprap. The total
Tength of the transition was calculated to be 176 feet. This section was
designed to create a smooth transition in order to dissipate energy and
minimize damage to the canal. Depending on the availability of riprap, the
design of the transition may be altered to reduce costs and should be
investigated in greater detail in the next phase of the design.

¢. Irrigation Intake.

The existing irrigation canal at the site requires 70 c¢fs during
the irrigation season. This requirement generally occurs during low flow
periods thus controlling the spillway crest height. Due to limited infor-
mation available on this canal at this time, several assumptions were made.
The invert elevation was assumed to be the same as the streambed and the
canal was assumed to be 3 feet wide as defined in the preliminary study.
With these assumptions, it was determined that the minimum head required to
push maximum flows down the irrigation canal intake is 3.60 feet. This was
the basis for choosing a spillway crest elevation of 6,397 msl. A head of
at least 4 feet would be created thus satisfying this condition. These
assumptions need to be verified in the next phase of the design.

The intake of this canal will be controlled with a 3 foot x 5 foot
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APPENDIX D

Flood Damages and Flood Control Benefits



The purpose of this section is to present an assessment of potential
flood damages in the Big Lost River Basin and estimated flood damage reduc-
tion benefits of alternative flood control plans. The intent is to measure
damages and benefits in sufficient detail to allow a decision with respect
to the feasibility of implementing a project.

The geographic scope of damage and benefits is the Big Lost River
Basin from approximately 11 miles upstream of Mackay Reservoir (diversion
to Chilly Canal) downstream to where the river disappears below Arco.

2. DATA COLLECTION.

A field inventory of damageable property using a preliminary fleood-
plain outline was made in the fall of 1989. Structure characteristics and
Tocations were recorded along with estimates of first-floor elevation
relative to ground at the structure. Ground elevations were estimated from
cross-section data within detailed study reaches and from USGS maps for the
remainder of the study areas. Recent aerial photography and a post-flood
report by the Soil Conservation Service (SCS) (1965 Special Flood Report)
were useful resources in estimating flood damages.

Five reaches where cross sections were available were analyzed in
detail and the resulting information assisted in damage estimates for
intervening areas. The approximate locations of detail study reaches are
described below and shown by number on the Big Lost River Basin Map, plate
D-1.

a. Between Chilly Canal diversion and Mackay Reservoir.

b. Near Mackay.

¢. Near Leslie.

d. Near Moore,

e. Near Arco.
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Damages to roads and bridges were estimated by updating damages
reported by the SCS to those features for the 1965 flood to current cost
level. This estimate, along with the zero damage point, was used to
construct a two-point discharge-damage curve.

4, AVERAGE ANN AGE .

Average annual damage and remaining damage with alternative plans were
calculated by the damage-frequency integration method using discharge-
frequency curves provided by the Hydrology Branch and discharge-damage
curves constructed as discussed above. A tabulation of average annual
damage by category, under natural conditions, that is, without a project,
follows:

Average Annual Damage
Natural Conditions

Structures and Contents $345,000
Agriculture 230,000
Roads and Bridges 53,000
Emergency Expense 8,000

Total $636,000

5. AVERAGE ANNUAL BENEFITS.

The benefits of three diversion plans were evaluated: 250 cfs, 500
cfs, and 1,000 cfs. Remaining damages and benefits with the alternative
plans are shown below:

Average Annual

Remaining Average Annual
Damage Benefit
Without Project $636,000
250 cfs Diversion $482,000 $154,000
500 cfs Diversion $355,000 $281,000
1,000 cfs Diversion $210,000 $426,000

6. LOCAL PROTECTION PROJECTS.

When it became obvious that diversion alternatives were not economi-
cally feasible, the possibility of local protection in eight areas where
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REAL ESTAT

This project is located in the Big Lost River Basin of Custer County,
Idaho, approximately 20 miles northwest of the town of Mackay. Access to
the general area is gained via State Highways 75 and 93, although the
project area itself is accessible by county and Bureau of Land Management
roads. This is an arid region of Idaho, being characterized by a generally
flat topography with a few rocky buttes. The soils are porous and vegeta-
tion is sparse. Highest and best use of the locale is as marginal range-
land. The purpose of this project is to convey peak floodflows in the Big
Lost River through a diversion canal to an infiltration basin in an area
known as Barton Flats. The flood waters would percolate into the gravels
beneath the unlined canal/basin areas and return to the Big Lost River
downstream of flood-prone areas. In order to accomplish the desired flood
control, a concrete dam, spillway, and diversion headworks would be con-
structed. Water would be periodically impounded behind the dam and
released through the canal (and appurtenant drop structures) for a distance
of approximately 1.3 miles before arriving at the Basin itself.

2. LAND TO BE ACQUIRED.

Five private landowners will be impacted by this project, although no
improvements will be involved. Approximately 7% acres in fee will be
required to construct, operate, and maintain the damsite and appurtenant
structures. An additional 30t acres of flowage easement will also be
necessary behind the dam to accommodate the maximum designed impoundment,
plus a 4-foot freeboard. The acquisition line for the flowage easement
will generally follow the 6,405-foot contour. The 300-foot horizontal
distance criteria cited in ER 405-1-12 is not necessary because no conser-
vation pool will be retained behind the dam and the 6,405-foot contour will
provide sufficient freeboard during flood events. Below the dam, a canal
easement will be acquired for the 45t acres of diversion canal which
crosses private ownership. This canal will not be fenced. A small amount
of canal (approximately 1 acre) and all of the proposed infiltration basin
(approximately 70 acres) are situated on U.S. Government land which is
under jurisdiction of the Bureau of Land Management. (Attention is invited
to the accompanying real estate planning map, which depicts the project
features and the land to be acquired.) It should be noted that two quarry
sites have been identified in the vicinity of the project. One, is an
existing quarry within the E 1/2, sec. 15, T. 8 N., R. 21 E. at a location
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TOTAL REAL ESTATE COSTS $30,300



