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LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

EXECUTIVE SUMMARY

The purpose of this reconnaissance study was to review various water resource problems,
needs, and opportunities in the lower Boise River Basin, and determine whether the planning
process should proceed into the feasibility phase. The study area encompasses the Boise Valley
from Lucky Peak Dam downstream to the mouth of the Boise River, and the Mores Creek sub-
basin that flows into the Lucky Peak reservoir. The study focused primarily on problem areas
along the main river channel and side drainages northeast of the city of Botse.

Initial efforts in the study focused on identifying overall water resource-related problems
and needs of the basin. The problems and needs were then screened further to those areas within
the purview of the U.S. Army Corps of Engineers’ authority. Problem areas addressed in more
detail in this report include flood control, environmental restoration, and water supply. The
following paragraphs summarize these three problem areas, and discuss potential solutions to the
problems.

There is a great concern about potential flooding along the Boise River and the side
drainages. Although flood damages have been minor in the past 8 years (a low flow period), there
is a general consensus and acknowledgment that there will be major flooding along the river in the
future. In 1983, there was a heavy snowpack with unseasonably warm weather conditions. This
forced the early evacuation of the upstream reservoirs to meet the flood control rule curve. The
flow reached 9,500 cubic feet per second (cfs) in the lower river, measured at Glenwood Bridge.
Minor flooding starts to occur when discharges at Glenwood Bridge exceed 4,500 cfs. Major
flooding starts at around 7,200 cfs. Above 10,000 cfs, flood damages increase very sharply. On
the average, the upstream storage projects are able to regulate floodflows down to only about
7,200 cfs, a 26-year recurrence interval. This is extremely significant, as the Boise River
floodplain continues to grow and develop at a fast pace (about 3 percent a year, which is
projected to continue over the next 20 years and possibly beyond). Residents continue to live
under the misconception that, since the three Federal reservoir projects are upstream, they are
protected from catastrophic flooding.

A number of alternatives were considered as possibilities for reducing the threat of floods.
One alternative was identified as being highly economically justified, having a benefit-to-cost ratio
in excess of 2-to-1. This alternative involves the diversion of floodflows out of the Boise River
upstream of the high damage areas, through an existing system of canals and a reservoir, and
eventually into the Snake River. Such a plan would reduce flows in the lower Boise River by the
same amount that was diverted. It would also increase the flexibility and effectiveness of the
upstream storage projects for flood control and irrigation. During periods of evacuation of the
reservoir for flood control operations, higher releases could be made from the Lucky Peak Project
without exceeding the regulation objective (6,500 cfs measured at Glenwood Bridge). Increased

ES-1



release capability would reduce potential flooding during high runoff (caused by large basin
snowpacks and unusual weather conditions). The optimum size project was found to have a
diversion rate of 500 cfs, but this may change due to increased development in the floodplain.
Such a plan would have minimal adverse environmental impacts.

A series of seven adjacent dry-gulch tributaries in the Boise Front Range drain through
narrow canyons onto alluvial fans. From there, they drain into the Boise River within the city of
Boise. Most of the Boise Metropolitan Area north of Boise is subject to flooding from these
foothill side drainages. The canyons are susceptible to debris-laden flash floods due to intense
rainfall during thunderstorms. Flash floods can occur within 15 minutes to 6% hours of heavy
rainfall, and pose an extreme risk for loss of life and property in some areas.

A flood warning system has been identified as an economically-justified solution for the
side drainages. Such a system would protect against loss of life and reduce flood damages caused
by thunderstorm-type floods. A flood warning system could be included as a solution to flood
problems in the side drainages.

Since construction of the three projects upstream of Boise for flood control and irrigation,
the configuration and use of the floodplain along the Boise River has changed significantly.
Because of the regulation of more frequent floodflows, urban development has encroached into
the natural floodplain. This has substantially reduced the natural qualities and riparian habitat of
the river. The natural fluvial process has also been modified to such a degree that the Boise River
can no longer maintain an environment that allows for regeneration of the black cottonwood
forest along the river. These trees are vital to maintaining wintering areas for bald eagles, as well
as a wide variety of fish and wildlife. There is a strong interest among the local community to
stop further degradation of the black cottonwood forests and restore what has been lost.
Although no specific alternatives were evaluated in detail, alternatives were identified
conceptually. At least one alternative appears to have the potential for high project outputs.

To meet both present and future water demands, United Water Idaho, Inc. (UWI),
formerly known as Boise Water Corporation through 19 March 1995, a provider of water for
residents of the city of Boise (under franchise with the city), has begun to acquire excess irrigation
storage in the upstream storage projects. They have also begun reallocating the storage from
irrigation to municipal and industrial (M&I) water supply. They are systematically purchasing
state water rights from irrigation canal companies as land in the Boise River Basin is converted
from agricultural use to residential use. They plan to use the storage to meet both their present
and future M&I water supply storage needs. With the projected steady growth rate that has been
experienced and is expected to continue over the next 20 years, significant future surface water
needs exist. The UWI has requested that the U.S. Army Corps of Engineers reallocate an initial
280 acre-feet (AF) of irrigation storage in the Lucky Peak Project to M&I water supply, as a test
case, to establish the procedure for future requests. Additional requests for storage reallocations
will be made in the future. An appraisal-level evaluation, conducted as part of this study, has
determined that there is a Federal interest in the reallocation of the 280 AF of storage, and that
more in-depth studies are warranted. Additional surface water needs for the rapidly-growing
‘Boise River Basin are significant (up to 75 million gallons per day over the next 20 years).
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Boise County, in the vicinity of Idaho City, is witnessing a water shortage from both
surface and groundwater supplies. As a result of the low runoff during the past 8 years, surface
runoff has been reduced substantially. Water levels in domestic water wells have fallen
dramatically. Although the situation was not evaluated as part of this study effort, it is apparent
that Boise County has a definite need for some type of surface storage for M&I purposes.

There is an intense interest in flood control and environmental restoration, and a definite
need for the reallocation of storage in the Lucky Peak Project. The State of Idaho, through the
Idaho Department of Water Resources (IDWR), supports continual efforts to address the
problems and opportunities identified in this report. The IDWR has indicated that they are
interested in further discussions and joint exploration (with counties, cities, flood control districts,
etc.) of the problems and needs of the basin, as part of their Comprehensive State Water Plan for
the lower Boise River Basin. This plan is scheduled for initiation in July 1996. Efforts for a
follow-on feasibility study are focused on aligning Boise River 2000 to be a catalyst in establishing
the state sponsorship currently projected for Fiscal Year 1997. Boise River 2000 is a local
organization that acts as a clearinghouse for water resource-related problems within the basin.
Participants in Boise River 2000, under a Memorandum of Understanding dated October 5, 1994,
include representatives from various Federal and state agencies, affected counties, numerous
municipalities along the river corridor, flood control districts, irrigation districts, private
companies, national environmental organizations, and other interested entities and individuals that
have a stake in the lower Boise River. Boise River 2000’s plan is to establish a comprehensive
plan for the lower Boise River by the year 2000.

This report recommends that the reconnaissance study be placed in an “inactive” status
until sponsorship for the follow-on feasibility study can be developed. Continued coordination
with the city of Boise and UWI, Ada County, Boise River Flood Control District Number 10,
Boise River 2000, and IDWR will be accomplished under other available authorities until such
time as an appropriate sponsorship has been developed.
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LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 1 - INTRODUCTION

1.01. STUDY AUTHORITY.

This reconnaissance study was authorized by a resolution passed by the Senate Committee
on Public Works (Upper Snake River and Tributaries), on 19 March 1954.

1.02.  PURPOSE AND SCOPE.

The purpose of this reconnaissance study was to review various water resource problems,
needs, and opportunities in the Lower Boise River Basin; as well as to determine whether the
planning process should proceed into the feasibility phase. The study area encompasses the entire
Boise Valley, from Lucky Peak Dam downstream to the mouth of the Boise River; and the Mores
Creek sub-basin that flows into the Lucky Peak reservoir. The study focused primarily on
problem areas along the main river channel and side drainages, northeast of Boise, Idaho.

1.03. PRIOR STUDIES AND REPORTS.

Numerous studies and reports of the Lower Boise River and Tributaries Basin have been
completed by various Federal and state agencies, and local cities and counties. The following is a
list of U.S. Army Corps of Engineers (Corps) studies and reports used in the preparation of this
reconnaissance report.

a.  Definite Project Report on Lucky Peak Dam, Boise River, Idaho, 3 October 1949.
This report provided the general design for the Lucky Peak Project, and recommended
construction of the project.

b.  Design Memorandum No. I, Justification Report, Flood Control Improvements,
Boise Valley Project, 15 October 1958. This report established the economic justification for
intermittent Boise River levees from Boise, Idaho, to the mouth of the Boise River.

c.  Upper Snake River Basin, Wyoming-ldaho-Utah-Nevada-Oregon, 1961. This
report was prepared jointly by the Corps and the U.S. Bureau of Reclamation (USBR), and
identified development potential for the most reasonable comprehensive use of land and water
resources in the area.

d.  Design Memorandum No. 2, Boise Valley Flood Control Project, Boise River, June

1963. This report found that intermittent levees were economically justified. However, due to
the lack of continued sponsorship by Ada County, further studies were terminated.
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e.  Review Report, Tributaries of the Boise River, Vicinity of Boise, Idaho, April 1964.
This report presented an overall plan for the protection of Boise and its suburban areas against
floods from four principle tributary side drainage’s: Cottonwood Creek, Hulls Gulch, Crane
Creek, and Stuart Gulch. Of the four side drainage’s investigated, it was determined that flood
control projects were economically justified on Cottonwood Creek and Stuart Gulch. This report
was the basis for the eventual authorization of the Cottonwood Creek and Stuart Gulch Projects
by the Flood Control Act of 1966. Both projects were later deauthorized due to a lack of local
interest.

f. Design Memorandum No. I, Hydrology, Cottonwood Creek Dam and Reservoir,
and Stuart Gulch Dam and Reservoir, Boise, Idaho, July 1969. This report included the
hydrology analysis for the two projects, and was used as a basis for the design of the projects.

g Design Memorandum No. 2, General Design Memorandum, Stuart Guich Dam,
Boise, Idaho, October 1973. This report provided the general design for the Stuart Gulch
Project, and recommended construction of the project. As indicated above, the project was later
deauthorized due to a lack of local interest.

h.  Levee Restudy on Boise River, Ada County, Idaho, January 1976. This report
presented alternatives considered to resolve flood problems and associated wildlife and recreation
considerations along the Boise River in Ada County, Idaho.

i.  Boise Valley Regional Water Management Study, July 1977. The goal of this study
was to develop water resource management plans for the Boise Valley Region that promoted
general welfare through contributions to economic development, environmental quality, and
regional development. Areas evaluated included water quality and wastewater management,
flood damage reduction, water supply for the city of Boise, Idaho, and rehabilitating Barber Dam
(due to instability). No recommendations were made for construction.

j.  Flood Plain Management Report for Boise River, Idaho, September 1982. This
report was prepared by the Corps for the Idaho Department of Water Resources (IDWR), under
the authority of Section 22, Public Law 93-251. The study identified measures of flood damage
reduction implementable by local residence and problem areas where gravel removal or other
structural actions might be possible. It addressed questions of how and why the channel has
changed or is changing, and whether or not these changes might be induced by flow regulation.
The study stemmed, in part, from a recommendation made in the earlier levee restudy report
(January 1976) identified above. The report included a set of aerial mosaics of the study area
showing the 10,000 cubic feet per second (cfs) floodplain and floodway, existing levees, and an
alternative levee system designed to control a 10,000-cfs flow.

k. Water Control Manual For Boise River Reservoirs, April 1985. This manual was
prepared in cooperation with USBR. It was intended to be used for operation of the Lucky Peak
Project, in conjunction with UWTI’s Arrowrock and Anderson Ranch Projects.



I Flood Warning/Preparedness Planning Study, Boise Foothills, Ada County, Idaho,
December 1992. The initial study was conducted through the Corps’ Floodplain Management
Services Program, at the request of the city of Boise and Ada County, Idaho. The study was
conducted as a cooperative effort in conjunction with the Corps, the National Weather Service
(NWS), and the city of Boise. However, due to a lack of wide local interest, the study was never
completed. A wrap-up report was prepared to document the studies that took place, and included
a preliminary design, cost estimate, and economic analysis of the flood warning system.
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LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 2 - BASIN DESCRIPTION AND EXISTING RESOURCES

2.01. BASIN DESCRIPTION.

The study area encompasses the Boise Valley from Lucky Peak Dam to the mouth of the
Boise River, and the Mores Creek sub-basin that flows into the Lucky Peak Reservoir. It includes
the Boise, Nampa, and Caldwell metropolitan areas; and also includes portions of Ada, Canyon,
Payette, Gem, and Boise Counties (see plate 1).

The Lower Boise River, which is the only major river in the basin, flows a distance of
approximately 64 miles from Lucky Peak Dam northwest to the mouth of the Snake River.
In the total reach from Lucky Peak Dam to the mouth of the river, the river drops approximately
650 feet. Cities and towns located within the basin include Parma [River Mile (RM) 5], Notus
(RM 14), Caldwell (RM 20), Middleton (RM 25), Nampa, Star (RM 34), Eagle (RM 43),
Meridian, Garden City (RM 50), Boise (RM 53) and Idaho City (see plates 1 and 2).

The Boise River is a highly regulated stream. Natural flows are greatly modified by three
storage projects on the upper river: Anderson Ranch, Arrowrock, and Lucky Peak; one off-
stream reservoir, Lake Lowell; and numerous diversion canals. These reservoirs are operated as a
system to serve flood control, irrigation, and recreation. Flood control regulation releases often
require early releases of higher-than-natural inflows occurring at the time in order to evacuate the
reservoirs so that spring floodflows can be reduced. Irngation flows, diverted into canals early in
the year, often complement the flood control operation by allowing higher flows to be released
from Lucky Peak Dam. The most significant of these diversions is the New York Canal which, by
itself, can reduce downstream floodflows in the Boise River by nearly 3,000 cfs during maximum
irngation demand periods.

A series of seven adjacent dry-gulch tributaries in the Boise Front Range drain through
narrow canyons onto alluvial fans and, from there, into the Boise River (within the city of Boise).
The seven gulches include Cottonwood Creek, Hulls Guich, Crane Creek, Stuart Guich, Polecat
Gulch, Pierce Gulch, and Seaman Gulch. The size of the drainages range from 1.2 square miles
(Polecat Gulch) to 16.5 square miles (Cottonwood Creek). The locations of the gulches are
shown on plate 3.

The climate of the area is marked by hot, dry summers and cold winters. Average
minimum daily temperatures for November through March are below freezing, with average
minimum daily summer temperatures on the order of 80 degrees Fahrenheit. The frost-free
growing season is about 6 months. Elevations in the study area range from about 6,000 feet
above sea level in the hills north of Boise, to about 2,200 feet at the mouth of the Boise River.
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Normal annual precipitation in the study area varies from 30 inches at the top of the hills north of
Boise, to 10 inches at Boise, and about 9 inches in the Caldwell-Nampa area. The winter months
have the highest precipitation amounts. Soil types vary considerably, but much of the area
consists of loam, silt, or clay loam.

Ada County comprises 1% percent of the land area of the State of Idaho, but contains 20
percent of the State’s population. It is currently the center of rapid urban growth. From 1980 to
1990, Ada County increased from 173,125 to 205,775, an increase of approximately 19 percent.

Boise, with a population of 125,738 in 1990, is the state capitol of Idaho, and serves as an
economic, cultural, and governmental center for the area. The city has increased approximately
23 percent from 1980 to 1990. Several of the nationally-known firms making their home in Boise
include the Morrison-Knudson Company, Boise Cascade Corporation, J.R. Simplot Company,
Ore-Ida Foods, and Albertson’s, Inc. Boise is located near the head of the fertile Boise Valley,
with the Boise River flowing through the city. The central city area lies on the north side of the
river between the river and the foothills. Boise has expanded alongside the river and into the dry
gulches of the foothills. Urban development south of the Boise River has spread and leap-
frogged, covering a much larger area. This has been due both to a lack of natural boundaries
(e.g., the foothills on the north) and limited land-use controls.

Nampa and Caldwell, with 1990 populations of 28,365 and 18,400, respectively, are the
largest cities in Canyon County. The total Canyon County population in 1990 was 90,076, a 7'2
percent increase from 1980.

2.02. EXISTING FEDERAL PROJECTS.

Within the Boise River Basin, four separate Federal reservoir projects are operated as one
system. This system is referred to as the “Boise River Reservoir System.” It is composed of
three Boise River reservoirs (Anderson Ranch, Arrowrock, and Lucky Peak) and an offstream
reservoir (Lake Lowell and its related facilities: Diversion Dam and the New York Canal). The
Anderson Ranch Project was constructed between 1941 and 1950, and storage began on 15
December 1945. The Arrowrock Project was constructed between 1911 and 1915, and first
storage began on 22 October 1914. During the period from 1935 to 1937, Arrowrock Dam was
repaired and raised 5 feet. The Lucky Peak Project was constructed between October 1949 and
December 1957, and storage began on 16 October 1954. The Project began operation in March
1955. The locations of the projects are shown on plate 1.

The three reservoir projects are operated for the purposes of flood control, irrigation, and
recreation through a Memorandum of Agreement (MOA) between the Department of the Army
and the Department of the Interior. The original MOA was signed in November 1953 and was
updated in 1985. The reservoirs have a combined gross storage capacity of approximately 1.109
million acre-feet (AF), and a usable (active) storage of approximately 0.974 million AF. Table 2-
1 contains a summary of reservoir storage for each of the projects.
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Reservoir Storage

Project Acﬁvé Storhgé (AF) B Totél Storage (AF)

Anderson Ranch Reservoir 423,178 ' 503,682
Arrowrock Reservoir 286,600 298,230
Lucky Peak Reservoir 264,371 307,043
Totals 974,149 1,108,955

The Lucky Peak Project consists of an earthfill dam 250 feet high and 1700 feet long at
the crest. The spillway, located on the left abutment, has a free-overflow concrete ogee crest that
is 600 feet long. The original outlet works, located in the left abutment, consist of a 23-foot-
diameter tunnel, with six S-foot 3-inch by 10-foot slide gates and one 30-inch hollow jet valve.
The power potential at the project was developed by non-Federal interests that began producing
electrical power in 1988. As part of the non-Federal hydropower development, a low-level
diversion tunnel was constructed. The diversion tunnel provides the capability of minimum
streamflow releases past the project during periodic maintenance of the outlet works/powerplant
tunnel, a capability not previously available.

2.03. EXISTING RESOURCES.

a. General.

As human development has spread through the Boise River Basin, there has been an
expected loss of a number of fish and wildlife resources. However, there may be another loss of
wildlife habitat in future years as open spaces, in the form of agricultural fields, are tumned into
subdivisions to accommodate the area’s increasing population. Many of the developments are
taking place along the Boise River corridor, where ripanian areas provide the best remaining
habitat available for many species. The following paragraphs address existing resources. For
more information regarding current fish and wildlife resources in the lower Boise River Basin, see
appendix A [the Planning Aid Letter (PAL) prepared by the U.S. Fish and Wildlife Service
(USFWS)].

b. Fish, Wildlife, and Botany Resources.

As human development spreads throughout the Boise River Basin, there has been
an expected loss of a number of fish and wildlife resources. There will be additional losses of
fish and wildlife habitat in the future as urban areas expand even further into the basin.
Agricultural fields turned into subdivisions will mean the loss of edge habitat for a number of
species (i.e., ring-neck pheasants, and whitetail deer), depending on the type. Many of the
housing developments take place along the Boise River itself, as many people are discovering its
attractiveness as a place to live. Riparian corridors are the best place for habitat in the interior
west, and they are being disturbed at an alarming rate.
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For another description of the fish, wildlife, and botany resources of the Boise
Watershed, please refer to the PAL prepared by USFWS in appendix A.

(1) Eish.

Historically, the Boise River supported one of the most valuable fisheries in the
region [U.S. Department of the Interior (USDI) and USFWS, 1974]. Large runs of salmon and
steelhead entered the river each year to spawn. Over the past 100 years, aquatic habitat has been
altered, reducing anadromous runs and affecting resident fish species. In the 1950’s, the
construction of the Hells Canyon Project by Idaho Power completely eliminated all steelhead and
salmon runs in the Boise River Basin. Stocks within the basin were eliminated from the
headwaters even before that time by the construction of Arrowrock, Anderson Ranch, and Lucky
Peak Dams on the mainstem Boise River.

A variety of fish species now occupy the lower Boise River. The Idaho
Department of Fish and Game (IDFG) stocks hatchery rainbow trout (Oncorhynchus mykiss) in
the river from Barber Pool downstream to Star (Kaltenbecker ef al., 1994). Hatchery rainbow
trout are locally and seasonally abundant, but native rainbow trout are uncommon. A strain of
rainbow trout, redband (O. mykiss gairdneri) may occur below Lucky Peak Dam. Bull trout
(Salvelinus confluentus) are known to occur in the More’s Creek sub-basin. Bull trout
historically occupied the lower Boise River, but have been extirpated due to a combination of high
water temperatures, dam construction, the elimination of anadromous fish stocks, and degraded
water quality. Other game fish species present include mountain whitefish (Prosopium
williamsoni) and brown trout (Salmo trutta). Non-game fish species present include suckers
(Catostomus spp.), chiselmouth chubs (Arocheilus alutaceus), and northern squawfish
(Ptychocheilus oregonensis).

(2) Birds.

More than 150 species of birds use habitat associated with the Boise River.
Bird species present during the course of the year range from eagles to hummingbirds. The Boise
River valley is an important breeding and wintering area for a variety of waterfow] species,
- including mallard (4nas platyrhynchos), Canada goose (Branta canadensis), and wood duck (4ix
sponsa). Some species are year-round residents, while others are migratory and present only
during portions of the year. Many of the species that nest in the valley are neotropical migrants
traveling as far south as Central and South American for the winter (Idaho Wildlife, 1992).
Species such as the bald eagle (Haliaeetus leucocephalus) occur in the lower Boise River
drainage as winter residents. Other species use the drainage as a stopover during fall migration
from as far north as Alaska and the Northwest Territories, enroute to areas further south; and
then again during spring migration on their return flight to northern breeding grounds.

Great blue herons (Ardea herodias) commonly occur along the river
throughout the year. Herons breed in large communal nesting sites called rookeries. Three
rookeries have been identified along the lower Boise River.



(3) Mammals.

At least 37 species of mammals are known to occur within the lower Boise
River Basin, ranging in size from the vagrant shrew (Sorex vagrans) to Rocky Mountain Elk
(Cervus canadensis). Some species such as beaver (Castor canadensis), mink (Mustela vison),
and river otter (Lutra canadensis) are directly dependent on the river for food; and live in
association with the river and side channels. Other species, including striped skunk (Mephitis
mephitis) and porcupine (Erithizon dorsatum), are year-round residents of the riparian forests.
Still others, such as mule deer (Odocoileus hemionus), are partially or periodically dependent on
the river and its associated riparian areas for water, shelter, and forage; and also use surrounding
farmlands, and grass and shrub habitats (including the Boise foothills).

(4) Reptiles and Amphibians.

A variety of species of reptiles and amphibians can be found throughout the
lower Boise River Basin (Sather-Blair and Blair, 1983). Amphibians are associated with a variety
of moist environments (i.e., streams, ponds, and marshes). The lower Boise River drainage likely
supports a number of species of frogs and toads, including the bull frog (Rana cateskeiana),
leopard frog (Rana pipiens), and western toad (Bufo boreas). Reptiles known or suspected to
occur along the lower Boise River include the western garter snake (7Thamnophis elegans),
common garter snake (Thamnophis sitalis), sagebrush lizard (Sceloporus graciosus), and western
fence lizard (Sceloporus occidentalis).

(5) Species of Special Concern.

There are two fish species of special concern. The redband trout (O. mykiss
gairdneri), a strain of the native rainbow trout, is a Category 2 candidate for listing under the
Endangered Species Act (ESA). Also found in the drainage is the bull trout, which is a Category
1 candidate.

The bald eagle is a Federally-listed endangered species that spends winter
months along the lower Boise River. Its winter habitat use includes communal roosting and the
use of daytime perches for loafing and foraging. Numerous researchers (Jensen, 1981; Spahr,
1990; and Kaltenbecker e al., 1994) have documented the importance of the lower Boise River
to wintering bald eagles. In particular, Barber Pool has special value as a communal roost.

Bald eagles wintering along the lower Boise River depend on a variety of fish,
birds, and mammals for forage (Spahr, 1990; and Kaltenbecker et al., 1994). Their diet consists
of rainbow trout, brown trout, and mountain whitefish; rough fish including suckers, chubs, and
squawfish; waterfowl; and mule deer carcasses.
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Rare and sensitive mammals known or suspected of occurring in the lower
Boise River valley include the spotted bat (Euderma maculatum) and Townsend’s big-eared bat
(Plecotus townsendii), both candidates for Federal listing. In the More’s Creek sub-basin, there
have been probable sightings of the gray wolf (Canis lupus), which is listed as endangered; and
the wolverine (Gulo gulo luscus), a Category 2 candidate.

(6) Vegetative Communities.

The typical and historic vegetative community adjacent to the lower Boise
River is black cottonwood (Populus trichocarpa) forest (Kaltenbecker et al., 1994). Many areas
of the black cottonwood forest are classified by the USFWS National Wetlands Inventory
(Cowardin, 1979) as palustrine forested wetlands, while other areas are classified as forested
uplands. Functions and values provided by palustrine, forested wetlands include groundwater
recharge, groundwater discharge, flood storage, reduced flood peaks, increased flow duration,
shoreline anchoring, sediment trapping, nutrient retention and removal, food chain support,
habitat for fish and wildlife, and active and passive human recreation (Sather and Smith, 1984).
Alder (Alnus spp.), willow (Salix spp.), birch (Betula spp.), hawthorn (Crataegus spp.), and other
shrub species commonly dominate the understory of the black cottonwood forest. Russian olive
(Elaeagnus anustifolia) are locally abundant. Silver maple (Acer saccharunum) occur
occasionally in flooded emergent wetlands typically vegetated with sedges (Carex spp.), rush
(Juncus spp.), spikerus (Eleocharis spp.), cattail (Typha spp.), and bullrush (Scirpus spp.)
(Tiedeman, 1994).

Much of the Boise River riparian zone has been significantly altered by human
activity. It is dominated by non-native, weedy species, or has been converted to landscaping.
Previously, the river would have had a much greater amount of overstory community extending
back from the river, but these riparian wetlands were filied in during the development of the
floodplain. A good example of this is the Boise State University campus, which is located on
former wetlands (Bridges, personal communication). The introduction of exotic, weedy plant
species has altered the vegetative communities of the riparian area. Non-native plants often
outcompete native species because they lack natural control, and the changed character of the
plant community often adversely affects native fish and wildlife species. In some areas along the
lower Boise River, non-native plants have replaced the native flora. Exotics presently causing
concern are Russian olive, reed canary grass (Phalaris arundianacea), purple loosestrife
(Lythrum salicaria), and false indigo (Amopha fruticosa) (Brown, 1990).

C. Recreation.

The population of the Boise River Basin continues to grow dramatically, and the
number of people who recreate in the river is increasing at a proportional rate. The population of
Ada County alone is now well over 200,000. Many people who move to this area cite the
availability of nearby recreation as one of their primary reasons for relocating. Many of the
people who recreate use the river, in one form or another, for their activities. The mainstem



corridor receives all kinds of activity throughout the year, with the peak period occurring during
the summer months. Fishing, tubing, rafting, and kayaking are all activities that directly involve
the river. The Boise State University campus is located next to the river, and many of the
students participate in water-related activities. The Boise River Festival is an annual event that
focuses on the river, and attracts people from throughout the region.

Part of the reason for the high demand of outdoor recreational activities in the Boise
River area is the availability and proximity of numerous sites. Many of the people who move to
the area state that one of the reasons for moving is the outdoor opportunities (Beck and Baird,
1993).

The Boise River system supplies a diversity of species for sports fisherman, with
over 15 different types of game fish living within the basin, according to IDFG (ibid.). Non-
native warmwater species (bass and crappie) occupy the lower end of the river, while native
coldwater species (trout, charr, and whitefish) inhabit the middle and upper reaches of the river.

There is a slight preference for fishing on flowing water as opposed to flat water,
even though (by a small percentage) most fishing is done on flat water. This could infer that most
recreational opportunities are on lakes, and people use the lakes even though they would prefer to
use the river.

Recreational use of the Lucky Peak Project is high due to its proximity to the Boise
urban area. The project can even be reached along the Boise River Greenbelt bike path. Lucky
Peak State Park has the highest use of any state park (ibid.). Visitor use is highest in the August
to September time period, when temperatures rise and people seek water-based recreation. In
low water years, many fish are passed through the reservoir to the Boise River downstream. The
Corps has developed plans, in the Master Plan for Lucky Peak, to improve already developed
recreational sites, and to create a visitor center in the future.

Lake Lowell is isolated from other water bodies in the basin, but still receives a great
deal of use. It is located in relatively close proximity to the cities of Nampa and Caldwell.

Therefore, many residents use this area, especially for flat-water recreation.

d. Cultural Resources.

A records search of a portion of the Boise River drainage was performed at the
Idaho State Historical Society in support of this study. Survey reports and cultural resource
records pertaining to a corridor 2 mile wide on both sides of the Boise River, from Lucky Peak
Dam to its confluence with the Snake River, were examined. The results are summarized in the
following paragraphs.

Approximately 46 separate cultural resource surveys have been performed in

sections partially, or completely, within the abovementioned corridor. The typical survey covered
less than 10 acres per section, and was undertaken as a result of a specific proposed action
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(i.e., highway realignment or subdivision construction). The majority of surveyed areas lie within
Ada County, primarily within the greater Boise area. Cultural resource surveys have been
executed within the study area since 1948, with the majority occurring prior to 1990. Of the 46
surveys examined, 13 do not contain sufficient information necessary for estimating coverage,
while only 3 surveys cover 100 or more acres within sections partially or completely within the
corridor. :

Approximately 290 cultural resource sites have been recorded within the corridor.
These include both historic and prehistoric sites, most of which have been recorded in the Boise
area. Approximately 249 resources are designated as architectural properties, and the majority
are associated with urban areas (i.e., Boise, Eagle, and Star). These properties include schools;
residential and commercial buildings; various bridges spanning the Boise River, Diversion Dam
and Powerplant; and the Idaho State Historical Museum. With a few exceptions, these properties
date to the early and middle 20th century, and many are currently in use. Approximately 41 of the
290 cultural resources recorded are designated as historic and/or prehistoric resources, rather than
architectural properties. Thirteen are prehistoric sites, including seven rockshelters with
associated prehistoric artifacts (i.e., projectile points, lithic debitage, ceramic shards, faunal
remains, mussel shells, and rock alignments), two open sites, three lithic scatters, and one location
noted but not recorded (pestle and “molded rocks™). As a whole, these sites were not
documented according to present standards. As a result, there is no age assessment for the sites
apart from the infrequent qualitative assessments based upon projectile point typologies and
general site character. Another 28 historic sites were recorded as well. These include the Oregon
Trail (1843 to the 1870’s), a homestead (1869), the Foote House (1880’s), a placer mining site,
the former Boise City dump (1925 to 1937), the Boise National Forest Administrative Compound
(1935 to the present), Urquides or Spanish Town (built in 1863), the U.S. Assay Office (1870 to
the present), the old Middleton Cemetery, several bridges spanning the Boise River, several
dumps associated with former dwellings, and six rockshelters with associated historic debris.
These rockshelters are in the same general area as rockshelters containing evidence of prehistoric
use. The presence of historic debris does not preclude the prehistoric use of these shelters, but
only historical artifacts were located.

Based upon completed surveys and cultural resource records, the potential for
locating unrecorded sites within the corridor is variable; and depends upon location, proximity to
the Boise River or other drainages, topography, and urban development. Several reports
concentrating on the upper end of the corridor indicate the possibility of locating additional
prehistoric sites around and below the Lucky Peak Project. The Lydle Guich site (an open camp),
and several other prehistoric sites located in this area, may indicate a moderate potential for
unrecorded prehistoric sites. There is significant potential for recording historic sites and
architectural properties in the Boise area, as well as other population centers within or adjacent to
the corridor.
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The Oregon Trail follows the Boise River throughout most of the corndor. There is
significant potential for unrecorded sites associated with this historic trail, especially in the
western area where few surveys have been concentrated. Additionally, due to the low level of
recordings for a majority of the corridor west of the Boise area, there is potential for a significant
number of unrecorded sites in the area.

€. Socioeconomic.

(1) Economic.

The lower Boise River Basin comprises a total land area of approximately
1500 square miles. It includes both Ada and Canyon Counties, and is occupied by about 1/3 of
the total population of the State of Idaho. The Boise Chamber of commerce identifies the Boise
Metropolitan Area (BMA) by approximately the same geographic boundaries.

The population of Idaho is slightly more than 1 million inhabitants. Boise 1s
the largest city in Ada County, as well as in the State of Idaho. With a population of
approximately 158,000, it is more than 300 miles away from another city of comparable size. Ada
and Canyon Counties are among the five fastest growing counties in what has traditionally been a
rural state. The population of these counties is about 242,000 and 100,000, respectively.

The approximately 180,000 jobs centered in Ada County are largely (85
percent) of a non-manufacturing nature. The remaining jobs are allocated to direct agriculture
and manufacturing-type jobs. Two of the major non-agriculture manufacturers located in Boise
are Micron Technology and Hewlett-Packard. These corporations employ 45 percent of all
manufacturing workers in BMA. Boise Cascade Corporation also has its corporate headquarters
in Ada County.

In 1990, approximately 35,000 jobs existed within Canyon County. These jobs
are primarily non-manufacturing (61 percent), manufacturing (25 percent), and direct agriculture
(14 percent). Since a large portion of the manufacturing industries are involved with agriculture-
related products, agriculture is considered an important element to Canyon County’s
socioeconomic scheme.

The BMA is strong in both wholesale and retail trade. It is estimated that the
regional retail trade market (comprised of BMA, 10 other Idaho counties, and 2 Oregon counties)
accounts for $3.6 billion in retail sales. In 1992, retail sales of $2.65 billion were generated in
Ada and Canyon Counties.

Two other categories of strong economic growth in BMA are the financial
services industry and State and Federal Government. The West One Bankcorp corporate
headquarters is located in Boise. Key Bank has a regional operation in Boise that serves the far
west and Rocky Mountain states. First Security Bank provides consumer loan servicing for a six-
state territory. Two other large financial services, the Sears Regional Credit Center and First
Interstate Bank, are also located in Boise.
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The State and Federal Governments each account for about 10,000 jobs in
BMA. The largest Federal agencies are USBR and the U.S. Bureau of Land Management
(BLM). Around 6,000 military personnel are associated with the Idaho National Guard (located
in Boise) and Mountain Home Air Force Base (located about 55 miles east of Boise).

(2) Projections.

Recent studies indicate increased growth in numerous areas of the lower Boise
River Basin. Based on the Boise Area Chamber of Commerce’s Economic Qutlook Report 1994,
employment growth in both the manufacturing and trade industries is projected to realize net
gains of about 3 percent. Agriculture receipts are expected to generate approximately $3 billion
in 1995. Employment related to tourism is projected at 9 percent.

Based on the Boise Area Chamber of Commerce Research Committee’s
report, Boise s Changing Profile, dated January 1994, construction employment gains are
expected to average approximately 4.5 percent from 1990 through 2010.

The Boise Area Chamber of Commerce estimates population growth in BMA
at 3.3 percent from 1990 to 2000, with smaller average annual gains of 2.7 percent from the years
2000 to 2010. [The Idaho Department of Health and Welfare (IDHW) has projected the
population growth rate of the same area at 2.6 percent from 1990 to 2000.]

(3) Social.

A survey by the Boise Future Foundation indicates that increasing numbers of
residents are satisfied with the quality of life in BMA. Approximately 86 percent of the people
interviewed stated they were either satisfied or highly satisfied with the quality of life. Residents
of BMA are concerned about preserving the environment. They take pride in their “rural”
atmosphere. Idaho is a sparsely populated state, and is also home to the largest wilderness area in
the lower 48 states (River of No Return Wilderness Area in east-central Idaho). There are more
people in the city of Minneapolis than there are in the entire State of Idaho. Many species of
western wildlife indigenous to the American West reside in Idaho. Boisians, and all inhabitants of
Idaho, take pride in their American Bald Eagles. The Boise River corridor currently boasts of 16
bald eagle wintering sites. Of these 16 sites, 11 may be in danger because of potential commercial
development.

The Boise River Greenway extends along the river from the Lucky Peak
Project downstream through the city of Garden City (near Willow Lane Park). It is used by
bikers, hikers, swimmers, picnickers, and naturalists during all seasons of the year. The Boise
River Basin has increasing pressures imposed upon it by a developing economy, population
growth, agricultural needs, and a desire to preserve the natural state of the environment. This
natural environment may be the one element catalyzing the growth, and therein lies the dilemma
of trying to balance the desires of various interest groups.
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LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 3 - BASIN PROBLEMS

3.01. GENERAL.

During the initial stages of this study, efforts primarily concentrated on identifying all
water resource-type problems and needs within the basin. Past reports were reviewed and
contacts were made with local entities (i.e., the state, counties, cities, flood control districts, and
other interested entities and organizations). The following paragraphs contain a summary of the
problems identified as part of that effort.

3.02. PROBLEMS IDENTIFIED.

a. Flooding.

(1) Boise River.

Natural flows in the lower Boise River are greatly modified by three storage
projects (Anderson Ranch, Arrowrock, and Lucky Peak Projects), one offstream reservoir (Lake
Lowell), and numerous diversion canals (see plate 1). The reservoirs are operated as a system to
serve flood control, irrigation, and recreation. Regulated releases, for the purpose of flood
control, often require early releases of higher than natural inflows. This is done to evacuate the
reservoirs so that spring floodflows can be reduced. Irngation flows diverted into canals early in
the year often complement the flood control operation by allowing higher flows to be released
from Lucky Peak Dam.

Short reaches of levees have been built and enlarged along the river by
individual landowners, Ada and Canyon Counties, and local flood control districts. Some levees
are high and sturdy, while others are low and easily erodible. The reservoirs and levee system
through downtown Boise and Garden City provide a level of flood control that is well below the
100-year level.

Low flow conditions over the past 8 years have led the growth of trees and
brush in the river channel. This has significantly reduced the channel’s capacity for the next flood
occurrence. Minor flooding along the lower Boise River starts when flows at Glenwood Bridge
exceed 4,500 cfs, a flow frequency of about once in 2 years. Major flooding starts at 7,200 cfs
(once in 26 years). Flood damages increase sharply above the 10,000-cfs level.

The projects are operated to a target flood control flow of 6,500 cfs

(approximately a 3-year flood event), when possible. However, due to unseasonably warm or wet
weather conditions in the late winter or early spring, the regulated target flow of 6,500 cfs has
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been exceeded 13 times since construction of the Lucky Peak Project in 1954. Seven emergency
flood fights and five rehabilitation projects have been completed along the lower Boise River since
1971. Despite the levee rehabilitation work, damages have occurred in 8 of the last 12 years.

The largest regulated discharge was approximately 9,500 cfs at Glenwood Bridge, and this
occurred in 1983.

Confusion has developed in the area of Eagle, Idaho, related to the proper
floodplain map used in determining the location of the 100-year floodplain. According to various
accounts, there are different flood maps in existence. These have been produced by both the
Corps and the Federal Emergency Management Agency (FEMA). As a result, there is confusion
as to which maps should be used. In all cases, the rate maps published by FEMA are the
appropriate maps to use.

(2) Boise Foothills Area.

A series of seven adjacent dry-gulch tributaries in the Boise Front Range drain
through narrow canyons onto alluvial fans. From there, they drain into the Boise River within the
city of Boise. A large portion of the city of Boise north of the river is subject to flooding from
these foothill drainages. The northern section of the city is crowded with residential, commercial,
and government buildings; and lies directly on top of alluvial fans. The canyons are susceptible to
debris-laden flash floods due to intense rainfall during thunderstorms. Flash floods can occur
within 15 minutes to 6% hours of heavy rainfall, and pose an extreme risk for loss of life and
property in some areas. The locations of these dry gulches are shown on plates 2 and 3.

Drainages in the guiches are confined by steep hillsides and narrow canyon
floors. Below the canyon mouths, the streams emerge onto alluvial fans that slope to the Boise
River floodplain. High flows are not confined laterally, thus allowing water to spread outward.
The lower reaches of the streams flow through a system of manmade channels and pipes. The
small artificial waterways in these lower reaches are inadequate for containing major floodflows.
Extensive residential and commercial development has occurred in, and adjacent to, the channel in
several of the canyons. In some areas, streets that are primary flood escape routes become the
drainage path. The northern section of the city is crowded with residential, commercial, and
government buildings; and lies directly on top of alluvial fans.

(3) High Groundwater.

Inflows to the Caldwell and Meridian sewage treatment plants increase
markedly due to the infiltration of groundwater into the sewage collection systems. This results in
large flows that must go through the sewage treatment plant.

Groundwater typically rises near ground level, both during and following the
irrigation season. The problem area is served by sanitary sewer systems. Over the years, seepage
into the sewer systems, both planned and accidental, has tended to reduce the groundwater effects
at the expense of greatly increased sewage flows. The sanitary sewer systems are acting as drains
by keeping the summer groundwater table beneath the surface of the ground. As part of a plan to
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meet required effluent standards, it would be necessary to seal the sanitary sewer systems to
prevent the intrusion of groundwater. As the sanitary system is improved and sealed, it is
apparent that groundwater and surface water problems will quite possibly appear in a more severe
form than ever previously experienced. As an example, the area subject to flooding in the city of
Caldwell is a 47-block area north of the railroad tracks. The most critical is a 12-block area
between Fifth and Seventh Streets, and the railroad tracks and Interstate 84.

b. Irrigation.

Both the Boise Valley and BMA have undergone rapid population growth. Most of
the growth has been at the expense of agriculture, which has seen significant irrigation cropland
acreage converted to urban usage. Of primary concern are those changes that have occurred in
irrigated land areas (i.e., urbanization, conversion to sprinkler, and change of water source from
surface to groundwater). There is a need to quantify the loss of irrigated cropland, as well as to
determine the present use of the surface water that was once associated with the lands. There 1s
also a need to determine where and how the irrigation delivery systems have changed since their
initial development in the early 1900’s.

C. Recreation.

In-niver recreation (i.e., canoeing, rafting, boating, etc.) is extremely popular on the
lower Boise River throughout most of the year. In-water recreationalists are hampered by
manmade obstacles such as the irrigation diversion facilities constructed along and within the river
channel. These facilities include intake structures situated along the shore of the river. In some
instances, low head permanent irrigation diversion dams are required to raise the water surface of
the river for diversion purposes. Where only a minimal raise in water surface is required, it is
common practice to raise low, temporary gravel dams across the river downstream of the
irrigation intake structure to create the raise in water surface needed to allow diversion. The
temporary irrigation dams, as a rule, are constructed and maintained by the irrigators. Although
the dams are considered temporary, and are not needed during the non-irrigation season, they are
usually left in the river. During the spring runoff, the gravel dams raise the upstream water
surface, thus increasing the potential for flooding. Some of the gravel dams are washed out and
the gravel moves downstream, causing blockages. The following year, the irngators must again
collect gravel and reestablish the gravel dams for the upcoming irrigation season. This process
causes a constant disruption to the river and the environment.

In recent years, water delivery organizations and related parties have experienced
increasing interest in improving methodologies for diverting water from the rivers and allowing
the safe passage of water recreationalists. In response to intensified economic, environmental,
and recreational demands; water delivery organizations with diversions from the Boise River,
along with other interested parties, have recognized specific benefits in working together to
explore alternatives to the present system of low head diversion dams. These alternatives would
serve the purpose of irrigation diversion, as well as allow the safe passage of water
recreationalists. A standard generic-type diversion dam is needed that could be used to meet the
needs of the river.



d. Riparian Habitat.

Since construction of the three projects upstream of Boise for flood control and
irrigation, the configuration and use of the floodplain along the Boise River has changed
significantly. Because of higher flood protection and the associated reduced flood-prone areas
downstream of the projects, urban development has encroached into the natural floodplain. This
has substantially reduced the natural qualities and riparian habitat along the river. The natural
fluvial process has also been modified to such a degree that the Boise River can no longer sustain
an environment that allows for the regeneration of black cottonwood trees. The black
cottonwoods are extremely vital in maintaining wintering areas for bald eagles and a wide variety
of other fish and wildlife.

Winter streamflows in the lower Boise River periodically fall to critical levels.
Natural streamflows are normally reduced during winter periods, when water is being stored in
the reservoirs for use during the next irrigation season. Such low flows in winter, and the
disruption of natural floodflows and runoff cycles during other parts of the year, adversely impact
the fishery in the river as well as portions of the riparian zones.

e. Water Quality.

Over 25 canals and ditches divert water from the lower Boise River for irrigation
during the growing season. The water returns to the river from many sources; including direct
runoff from adjacent lands, storm water, wastewater, agricultural drainage water, and runoff from
tributaries and the groundwater system. Water that returns to the river is of poor quality. This
has prompted the Environmental Protection Agency (EPA) to list select reaches of the lower
Boise River as “Water Quality Limited” as the result of a lawsuit by the Idaho Conservation
League. The poor water quality has limited the beneficial use of the lower portion of the river.

f. Water Supply.

(1) The City of Boise.

In the Boise area, there is no single municipal water supply system. Instead,
there are numerous separate systems. The major water system for the area is privately owned.
Groundwater is, and in the near future will continue to be, the principal source of supplied water.
However, interest has been expressed in obtaining future surface water from Lucky Peak Lake or
other surface water supplies. Many of the suburban development tracks have their own well and
distribution systems, in combination with septic tanks, for sanitary waste. In the interest of health,
better fire protection, and a more efficient area water supply system, consultants’ reports in the
past have recommended that the city begin to acquire and consolidate the several existing water
supply entities.

United Water Idaho, Inc. (UWTI), formerly known as Boise Water Corporation

(until 19 March 1995), an investor-owned utility under franchise with the city, is a provider of
water for residents of the city of Boise. Their source of water comes mainly from wells located
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strategically throughout the Boise area. One set of wells is of the Ranney-type, and is located
adjacent to the Boise River (just upstream of the city). Because of the close proximity of the well
system to the Boise River, the wells draw water from the river when they are being used.
Through a flow augmentation plan established between the State of Idaho and UWI, irrigation
water is released from the Lucky Peak Project and allowed to pass downstream to the area of the
Ranney well system in order to replenish the depleted water from the river. The UWI is in the
process of purchasing storage for use as part of their flow augmentation plan. Because of
restrictions on the use of storage for irrigation, UWT has requested that their share of irrigation
storage in the Lucky Peak Project be reallocated from irrigation to a municipal and industrial
(M&TI) water supply.

(2) Boise County.

Boise County is experiencing a water shortage, both from a groundwater and a
surface water standpoint. During the past 8-year series of low water years, conditions have
continually worsened. Water levels in domestic wells have dropped, requiring strict water
conservation measures. There is a need for conservation measures and/or new surface water
sources for M&I purposes.

3.03. SCREENING AND CONSOLIDATION.

The water resource problem areas were screened based on needs and local interest, as well
as Corps’ authorities. Areas for further study were identified as flood control, environmental
restoration, and water supply, as discussed below. These problem areas are addressed in more
detail in sections 4, 5, and 6, respectively.

a. Flood Control.

Flood problems along the Boise River were considered to be of utmost concern
because of limited flood protection along the river downstream of the projects. It is estimated
that the upstream projects provide controlled flood protection for a regulated flood with a
recurrence interval of only about once in 26 years, measured along the flood-prone areas
downstream of the city of Boise. This represents a regulated flow of only about 7,200 cfs
through the flood-prone area. Damages start to increase significantly at about 7,500 cfs, and
increase sharply as flows exceed 10,000 cfs. In addition, there is a strong concern of loss of life
as a result of runoff from thunderstorm-type floods in the side drainages.

b. Environmental Restoration.

The environmental degradation that has taken place along the Boise River was
identified as a major concern. At least a portion of the degradation can be attributed to the
construction and operation of the upstream Federal projects, including the Lucky Peak Project.
There was considerable interest at the local level to identify problem areas and solutions. A major
area of concern was the degradation of black cottonwood trees along the Boise River, as they
adversely impact the wintering of bald eagles.
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C. Water Supply.

To satisfy a specific request made by UWI for the reallocation of storage from
irrigation to M&I water supply, water supply was identified as a high priority purpose and is,
therefore, addressed in this report. Although the need to provide an M&I water supply for Boise
County was considered of utmost importance, further studies are being deferred until the follow-
on feasibility study.
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LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 4 - FLOOD CONTROL

401. BASIN HYDROLOGY AND HISTORIC FLOODFLOWS.

a. Basin Description.

(1) General.

The Boise River Basin has a total drainage area of approximately 4,130 square
miles. It is located in southwestern Idaho and is one of the major tributaries of the Snake River, a
principal branch of the Columbia River system. The Payette and Salmon River Basins lie to the
north, while the Sawtooth Mountains and Big Wood River Basin are located to the east. The
main stem of the Snake River is both south and west. The long basin axis trends east/west; and
includes large portions of Ada, Canyon, and Elmore Counties, as well as small portions of Boise
and Camas Counties. The principal streams within the Boise River Basin flow in a westerly
direction, from the headwaters in the Sawtooth Mountains to the mouth of the Boise River (a
distance of about 200 RM’s). Topography and runoff characteristics naturally divide the Boise
River Basin into two separate and distinctive watersheds: an upper and a lower watershed. A
ridge, known as the Boise Front, forms the boundary between these two watersheds. In contrast
to the upper watershed, the lower watershed is quite heavily populated and extensively developed.
Streamflow within the lower watershed is quite limited. The primary tributaries of the Boise
River are Indian Creek, Willow Creek, and Dry Creek. These streams, with the exception of
Indian Creek, are intermittent, and normally flow only during the spring and early summer
months. Plate 1 shows the primary features of the Boise River Basin. A more detailed
description of the basin is included in appendix B, Hydrology.

(2) Watershed Topography and Characteristics.

The upper watershed consists of approximately 2,680 square miles of drainage
area upstream of Lucky Peak Dam. It is a fan-shaped, mountainous area that contains the
headwaters of all the significant tributaries. This area is composed largely of precipitous
mountains, and 1s characterized by a highly-dissected topography with deep V-shaped valleys,
steep slopes, and narrow, sharp top ridges. The upper watershed ranges in elevation from 3,000
to 10,600 feet above mean sea level (msl), and the mean elevation is approximately 5,800 feet
above msl. The principal tributaries and their drainage areas of the Boise River include: 1) South
Fork, 1,310 square miles; 2) Middle Fork and North Fork, 830 square miles; 3) Mores Creek, 430
square miles; and 4) Lucky Peak Lake local inflows, approximately 110 square miles. These four
tributaries contain approximately 62 percent of the total area of the Boise River above its mouth.
The upper watershed is characterized by sparse population and very limited development.
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The lower watershed consists of approximately 1,450 square miles of drainage
area below Lucky Peak Dam. This area is composed of river bottoms, terraces, and both low
rolling and steep hills with few distinct mountains. Adjoining the Boise River is bottom land,
varying from 1 to 3 miles in width, constituting the normal floodplain. Adjacent to this bottom
land is a series of two terraces. The first terrace lies approximately 2,500 feet above msl, while
the second terrace is between 3,000 and 4,000 feet above msl. The terraces grade upward,
toward the east, to a ridge that cuts the basin north and south at approximately the location of
Lucky Peak Dam.

(3) Boise Front Drainages.

The Boise Front drainages are located both north and east of the city of Boise.
Drainage areas for the seven largest gulches are presented in table 4-1.

Gulch Name (Square Miles)
Cottonwood Creek 16.5
Hulls 43
Crane 78
Stuart 9.1
Polecat 1.2
Pierce 2.0
Seaman 1.8

All seven gulches are very similar in character with respect to physical features
(i.e., ground slopes, soil types, and vegetation) and, therefore, they will be discussed as a group
rather than individually. Lands within these drainages rise abruptly from Boise (about 2,800
above msl) to elevations of 5,000 to 6,000 feet above msl, in a distance of about 6 miles.-
Drainage ways in the gulches consist of small streambeds with only a few square feet of cross-
sectional area measured perpendicular to the stream’s flow path. In the canyon reaches, flows are
confined to a rather narrow floodplain by steep hillsides and narrow canyon floors. Below the
canyon mouths, drainage ways expand rapidly into relatively flat outwash cones that slope
generally west to the Boise River floodplain. Soils are highly erodible and quite porous.

b.  Climate.

The climate of the Boise River Basin is characterized by hot, dry summers and
moderately cold winters. Temperatures within the Boise River Basin can fluctuate dramatically
from month to month, as well as from year to year. Large amounts of precipitation can, and do,
significantly affect the regulation of the Boise River reservoirs. Snowfall and accumulation within
the lower watershed is very light when compared to the upper watershed. The accumulation of
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snow over the upper watershed directly affects the snowmelt runoff, and dictates the degree of
regulation necessary and the manner in which the Boise River reservoirs are regulated.
Tabulations of temperatures, precipitation, and snowmelt extremes that have occurred at key
stations within the basin are presented in appendix B.

The climate of the Boise Gulch drainages is generally moderate. Boise, located
immediately to the southwest, has a mean annual temperature of 52 degrees Fahrenheit (°F).
Temperatures of 0°F and 100°F represent approximate average annual extremes. Normal annual
precipitation varies from about 12 inches at Boise, to about 22 inches at high elevations in the
hillside drainages. Occasionally, summer thunderstorms produce intense rainfall over parts of
these gulch areas. Several such storms in past years have caused severe floods, and imply that
intensities of several inches per hour can occur for brief periods. The maximum observed short-
duration intensity at the Boise weather station was 4.1 inches per hour for a 5-minute period.
Intensities as high as 7.5 inches per hour have been reported for brief periods at other locations in
southwestern Idaho and eastern Oregon.

C. Soils and Geology.

The soils in the Boise River Basin are generally of two types: residuals and
sedimentary deposits. The residuals are disintegrated granite, rhyolite, and basalt. From the
standpoint of runoff, the granite soil is of major importance since it covers 90 percent of the upper
watershed. This portion of the basin contributes almost the entire runoff of the Boise River.

d. Channel Morphology and Sedimentation.

Within the study reach, between Lucky Peak Dam and the Snake River, the Boise
River flows in a steep channel formed of material that can be easily eroded and transported by the
niver (an “alluvial” river). There is a noticeable change in the average stream slope at Eagle
Island; with the average slope upstream of Eagle Island being about 13 feet per mile, and the
average slope downstream of Eagle Island being about 8 feet per mile. In most reaches
downstream of Boise, the channel cross sections continuously change shape in response to the
erosive forces of the water as material is eroded or deposited by the river. The river banks are
composed mainly of silts, sands, and some gravel; and erode easily at high flow, sloughing into the
channel. Depending on the quantity of flow present and the size of the material, materials are
disposed of in one of three ways: 1) some of the matenial is transported completely out of the
basin; 2) some material may be left at the slough site; and 3) the remaining material is at least
temporarily deposited on bars or islands, or becomes part of a moving sand dune in the
downstream reach. As a consequence of this activity, the thalweg (lowest point in the channel, or
low streambed) may change with time at a given location. At a specific site, the thalweg may be
several feet higher or lower at the end of one season, when compared to the previous season.

Based on the slope of the channel, and the dominant or formative discharge, most
segments of the Boise River fall into the “braided” category. Bank full discharge is considered to
be the formative discharge for the Boise River (e.g., the discharge where most channel shaping
takes place). :
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Beginning in the mid-1860’s, some artificial constraints were imposed on the Boise
River. A series of canals, drains, temporary diversion dams, channel alterations (primarily cutoffs
of meander loops that caused a steepening of the reach), and material removal from the channel
have occurred. Also, large storage reservoirs were constructed on the upper reaches of the river.
As a result of this construction, maximum peak flows have been reduced by as much as 50
percent, the period of high flow has been extended from 2 to 3 months to 4 to 6 months, and all
large sediment from upland watersheds is trapped in the reservoirs. These changes have
significantly altered the characteristics of the river. The system is now part river, part canal, and
part drain. The system’s discharge varies from mile to mile along the channel and from week to
week, depending on annual yield from the watershed and irrigation demands.

e. Streams and Streamflow Characteristics.

(1) Upper Watershed Runoff.

The upper watershed contains four primary sub-basin tributaries to the Boise
River: 1) South Fork; 2) Middle Fork; 3) North Fork; and 4) Mores Creek. Most of the natural
runoff from the upper watershed results primarily from snowmelt, and high flows occur each year
in the spring when temperatures begin to increase and the snow melts. The annual high-water
period generally begins with a gradual increase in discharge during March, culminates with a peak
discharge (usually between 15 April and 15 June), and terminates with a gradual recession to base
flows during July. Low flows normally prevail from August through February. From 1895
through 1994, natural annual runoff volumes from the upper watershed have averaged
approximately 1.970 million AF per year. Approximately 78 percent of this total average annual
runoff volume comes during the March through July snowmelt period. The amount of seasonal
runoff and the peak discharges vary with the amount of water accumulated as snow on the basin.
Peak snowmelt discharges are occasionally augmented by runoff from general rainstorms or
thunderstorms. Occasionally, rapid snowmelt on frozen ground (especially when augmented by
heavy, warm rains) will produce high peak flows during the winter. Most of these winter runoff
events are of short duration and limited volume.

(2) Lower Watershed Runoff.

Natural streamflow from the lower watershed constitutes only a small
percentage of the total runoff from the entire Boise River Basin. Streams within the lower
watershed normally contain very limited amounts of runoff, only in the spring and early summer,
and flow intermittently. Occasionally, thunderstorms or rapid snowmelt on frozen ground
produce high peaks and short-duration local runoffs. This can cause local flooding and drainage
problems, but these storms normally have very little impact on the Boise River flows and little or
no impact on the regulation of the Boise River reservoirs.



(3) Floods and Historic Floodflows.

Natural or unregulated annual maximum daily spring snowmelt-event
discharges in excess of 20,000 cfs have occurred on ten occasions since 1895 in the Boise River,
at the Lucky Peak damsite. Using the observed maximum annual mean daily peak discharges for
1895 through 1976 and estimated peaks for 1865 through 1894, and observed April through July
runoff volumes from 1895 through 1974; unregulated frequency data was computed and 1s shown
in table 4-2.

of Peak Discharge and Runoff

Exceedance Unfegulated Annual | Unr'egulated‘

Probability’ Average Recurrence Spring Snowmelt April to July Runoff
(Percent) Interval (Years) Peak Discharge (cfs) | Volume (Million AF

1 100 41,200 3.100

2 50 36,200 2.900

5 20 30,000 2.550

10 10 25,200 2.270

20 5 20,400 1.950

50 2 13,800 1.400

'Frequency data for unregulated streamflow and runoff volume of the Boise River at Lucky Peak Dam.

Significant winter rainstorm-snowmelt flood events occurred in the upper
watershed in November 1909, December 1955, and December 1964. The December 1964 flood
event had a computed instantaneous peak discharge of approximately 44,000 cfs, and is estimated
to have been in excess of a 100-year winter flood event. More detailed flow data is included in
appendix B.

(4) Droughts.

Years of low runoff volumes from the upper watershed can critically affect
irrigation within the lower watershed. Since 1895, 10 years have had annual runoff volumes of
less than 1.250 million AF, as compared to an average of 1.970 million AF. The 1977 drought
year was the lowest runoff year of record, and the annual maximum mean daily peak discharge
only reached 3,190 cfs. Table 4-3 summarizes annual runoff volumes and peak discharges for the
10 lowest runoff volume years of record. Five of the lowest ten annual runoff volumes have
occurred during the 1987-through-1994 period, and show the long-term severity of the present
continued low flow conditions.
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October to September Annual Maximum
Annual Runoff Volume Mean Daily Peak

Year (Million AF) DischaigeI (cfs)

1977 0.653 3,190

1992 0.798 4,150

1994 0.860 5,490

1924 0.885 5,190

1987 0.937 5,610

1931 0.939 5,430

1991 1.006 6,320

1988 1.062 6,230

1934 1.072 6,110

1926 1.105 7,090

'Unregulated flow at the Lucky Peak damsite.

(5) Boise Guiches.

Surface flows in most of the gulches are quite intermittent, and occur for only
a few weeks a year in the late winter and spring, or following severe rainstorms. Runoff from the
gulch areas is not measured. However, some streamflow records exist for Cottonwood Creek.

Floods in the gulch areas originate from two primary causes: 1) high intensity
thunderstorm rainfall, usually during the summer months; and 2) a combination of general storm
rainfall and snowmelt with frozen ground conditions in the winter and early spring. Floods from
the thunderstorms do not occur as frequently as those caused by general rain and snowmelt
conditions, but are far more severe. Thunderstorms typically occur on the Boise Front from
March through September each year, but thunderstorm floods can occur at any time of the year.
Winter storm floods generally occur from January through March.

The slower peaking winter general rain and snowmelt flood events may occur
on all of the Boise Front drainages during the same timeframe. The quicker peaking thunderstorm
flood events will likely occur on two or three of the drainages at one time. Peaks for both of
these types of floods occur in a rather short time (e.g., from 15 minutes to 6.5 hours). Both types
of floods carry high sediment loads, especially the thunderstorm floods.
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f Boise System Operation.

(1) Background.

A Water Control Plan that defines reservoir regulation procedures for joint use
of the storage spaces in Anderson Ranch, Arrowrock, and Lucky Peak Reservoirs is presented in
Water Control Manual for Boise River Reservoirs, chapter VII. This plan basically retains the
same uses and priorities as those defined in the 1953 MOA, with modifications agreed upon by all
concerned parties. Storage in Lake Lowell is affected by the Water Control Plan through
regulation of the upstream storage projects, but Lake Lowell is an offstream irrigation project
regulated by the Boise Project Board of Control through an operation and maintenance contract
between them and USBR. Thus, the Water Control Plan contains no direct regulation critena for
Lake Lowell.

(2) System Operation.

As a system, Anderson Ranch, Arrowrock, and Lucky Peak reservoirs
normally add water to storage from the end of the irrigation season (in October of any given year)
until the end of the annual flood control season (ranging from 15 April to 1 July of any given
year), depending on basin conditions (with respect to snowpack and predicted precipitation).
Minimal instream flows are released from Lucky Peak in the winter. As early as 1949, IDFG has
requested minimum instream flows for the Boise River, but these efforts have not produced much
in the way of results. These efforts to gain instream flow have created acrimony in the basin, and
this is still an issue today (Horton, 1993).

The amount of water stored in the system and the timeframes in which it is
stored are dependent on water rights, the amount of water available as runoff, the timing of the
runoff, and the required flood control regulation. Flood control regulation during the refill period
endeavors to maintain adequate flood control spaces within the reservoirs and refill them without
exceeding 6,500 cfs, as measured at the Glenwood Bridge gaging station. After the annual spring
flood season is over, until the end of the irrigation season, the reservoirs are drafted to maintain
irnigation flows. Arrowrock Reservoir is drafted first to maintain the power head at Anderson
Ranch Reservoir, as well as to maintain a desirable recreation pool level at the Lucky Peak
reservoir. If the storage at Arrowrock has been used before the end of August, both the
Anderson Ranch and Lucky Peak reservoirs are drafted without exceeding powerplant capacity at
Anderson Ranch. After the end of August, irrigation demands are met primarily from storage in
the Lucky Peak reservoir.

(3) Project Purposes.

Flood control and irrigation are the primary uses for Anderson Ranch,
Arrowrock, and the Lucky Peak storage spaces. Other primary uses include 50,000 AF of space
for streamflow maintenance and the 102,300 AF of space for streamflow maintenance at the
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Lucky Peak reservoir. Secondary uses include power generation at Anderson Ranch and Lucky
Peak, and recreation at Lucky Peak. Incidental uses include recreation at Anderson Ranch,
Arrowrock, and the lower Boise River downstream of Lucky Peak Dam; downstream water
quality maintenance; and sedimentation pools within the reservoirs.

Because the Boise System is managed as a multipurpose system, it is not
possible to optimize regulation for each of the separate uses. Thus, the Water Control Plan
represents compromises between the various uses, and flood control use directly conflicts with all
other system uses to some degree. Optimum flood control protection would require that the
reservoirs be kept empty and available to control floodwaters. Even with this type of regulation,
however, previous studies have shown that the existing system, with its limited downstream
channel capacity, would not adequately control large spring snowmelt volumes or events of
approximately a 50-year magnitude or larger. Optimum irrigation use would require that the
system be maintained as full as possible to provide carryover storage water for the drought years.
However, even this operation would not necessarily ensure adequate water supplies for a series of
drought years. The key Boise River system usage conflict is that of flood control versus system
refill. The operational flood control rule curves given in the system’s Water Control Manual
define a system of operation to balance flood control risks and refill assurances. They were
specifically designed to minimize the impact of volume forecast errors and abnormal runoff timing
sequences.

(4) Annual Peak Flow and Volume Summary.

Tables in appendix B collectively illustrate how peak flows and runoff volumes
can be modified by manmade projects on the Boise River. For example, during the 1983 runoff
year, an inflow of 24,294 cfs to the reservoir system was computed. A flow of only 9,560 cfs was
measured at Glenwood Bridge; only 39 percent of the inflow to the reservoir system. During
1983, only 68 percent of the annual volumes at the Lucky Peak reservoir were also measured at
Glenwood Bridge, but 84 percent of the volume was measured at Parma (a gain of 16 percent).
This illustrates the effect of irrigation diversions and returns on annual flood volumes.

4.02. HISTORIC AND POTENTIAL FLOOD DAMAGES.

a.  Historic Flood Damages.

There have been no major flood damages along the lower Boise River since
completion of the Lucky Peak Project. Since Lucky Peak Dam began operations in 1955, the
maximum target flow of 6,500 cfs (measured at Glenwood Bridge) has been equaled or exceeded
13 times. The most recent occurrence was in 1993, when flows reached about 6,500 cfs. The
largest regulated flow in the lower Boise River was witnessed in 1983, when flow at Glenwood
Bridge was measured at 9,500 cfs. As the result of a major flood fighting effort by the Corps and
the local community, actual flood damages were kept to a minimum. Because of limited damages,
a post flood damage survey was not warranted or completed by the Corps. Based on information
included in When the River Rises, Flood Control on the Boise River 1943-1985, by Susan M.
Stacy, the only damage survey estimate was done by the Ada County Civil Defense Coordinator.

4-8



The damages were estimated to be $146,900 at 1983 price levels (or $193,000 at 1994 price
levels), and included personal property damages, Government employee overtime, erosion repair,
and other property protection work. The estimates did not include any repair expenditures made
by farmers, homeowners, or public agencies in the months following the flood.

b. Economic Impacts.

Economic impacts are expressed as average annual dollars. The expected annual
flood damage (EAD) is the average flood damage expected over a long period of time. Expected
annual values are stochastically determined by observations over many years. The EAD values
are typically seen in flood control studies where the expected annual damage is the average
damage that can be expected to result from many years of flow experience where conditions
remain unchanged. It is computed by weighing each damage value according to its probability of
exceedance. Graphically, it represents the area under the damage frequency curve. Computer
programs are used to estimate EAD’s. For a more detailed description of the calculation of flood
damages, see appendix C.

(1) Methodology.

The study area, the Boise River Basin, consists of approximately 1500 square
miles; and includes both Ada and Canyon Counties. Since flow differential in the subject area is
minimal, and the type of development is similar, the study area was considered as one reach for
analysis purposes. Potential flood damages were estimated for both the 100- and 500-year flood
events.

Estimates of flood damages were collected and analyzed for the following
categonies of damages: residential, commercial, industrial, agricultural, public, utilities,
transportation, emergency expenses, other agriculture, clean-up expenses, and business losses.

To obtain an accurate assessment of property valuation and damage, each
damage category was studied independently. The value and damage of each category was
determined by the best method available (assessor’s data, depreciated replacement value, or
values assigned by category experts). A brief description of the survey method utilized to assess
floodplain structures is contained in the following paragraphs. However, for a complete
discussion on the methodology used to assess damages for each damage category, refer to
appendix C.

(2) Structures.

Flood damages for existing conditions were estimated in a two-phase process.
The 1974 inventory of structures in the 500-year floodplain (conducted for Boise Valley Regional
Water Management Study, U.S. Army Corps of Engineers, 1977) was updated to a 1994 price
level to adjust for inflation and development. Secondly, a field inventory was conducted in
August 1994 to identify all structures within the 500-year floodplain in Ada County that were
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built subsequent to the 1974 field survey. The level of growth within Canyon County since the
1974 field inventory did not warrant the detail of another field survey in 1994. Therefore, only a
population growth factor was applied to the 1974 inventory of structures and other damage
categories for Canyon County.

The inventory of structures built after 1974 within the 500-year floodplain was
based upon information obtained from Ada County. The Ada County database included
residential, commercial, industrial, and public structures built after 1980. Information was not
available for structures constructed from 1975 to 1979. No adjustment was made to account for
construction during this period, because construction activity was considered relatively minor.

For the period from 1980 to the present, a field survey of the 500-year
floodplain was conducted in August 1994, based upon data obtained from Ada County. Due to
the size of the floodplain, as well as time and budget constraints, a 10-percent sample of
residential structures was completed. However, a 100-percent field inventory of commercial,
industnial, and public structures was conducted. Detailed information was obtained in the field on
the structures (including structure type, square footage, condition, age, and elevation of the first
floor to the ground). Ground elevations, used to establish water depths, were derived from U.S.
Geological Survey “quad” maps, and cross sections from FEMA flood insurance maps.
Replacement values for each structure were estimated. The total value of the sampled residential
structures was then multiplied by a factor of 10 to arrive at the estimated total value of all new
structures constructed between 1980 and the present. This data was combined with water depths
and depth/damage functions for various structures to estimate damages to structures and
contents.

(3) Remaining Damage Categories.

The remaining damage categories in Ada County [including agricultural crop
losses, utilities, transportation (roads, bridges, railroads), emergency expenses, other agriculture,
clean-up expenses, and business losses] were updated based on interviews with representatives
from the counties and utilities, price-level updating of previous figures to the 1994 price level, and
using statistical indices and adjustments for development. Damages for Canyon County were
considered relatively minor, and were updated by factors for inflation and population except
where otherwise noted (see appendix C).

c.  Average Annual Damages.

From the above information, a discharge/damage table was developed. Table 4-4
shows the relationship between the potential flood damages that would occur under existing
conditions for a given flow rate, as measured at Glenwood Bridge.
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Damages ($)

Flow (cfs) Damages ($)
4,000 0
5,000 46,000
6,500 147,000
7,000 349,000
7,200 434 000
8,000 759,000

10,000 | 3,300,000
12,000 12,700,000
15,000 33,000,000
16,600 51,176,000
20,000 86,000,000
25,000 141,000,000
30,000 216,000,000
35,000 329,000,000

The following is a graphical presentation of table 4-4.

Chart 4-1.
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Based on the information presented in table 4-4, average annual damages were
computed for the basin using a program developed by the Corps, Walla Walla District. The
average annual damages under existing conditions were estimated to be $1,436,000. A more

detailed discussion of methods and procedures used is included in appendix C. Table 4-5
indicates the breakdown of average annual damages by category or damage type.

Average
Percent Total Annual
Damage Category Number | of Total | Damages | Damages
Damages | ($1,000) | ($1,000)
Residential Structures 8000 15.4% 51,000 221.1
Residential Content 8000 5.9% 19,300 84.7
Commercial Structures 600 20.5% 67,300 294 .4
Agriculture (crop) (acres) 59,000 0.7% 2,200 10.0
Other Agrniculture * 4.7% 15,500 67.5
Utilities (miles of line) N/A 13.5% 44 400 194.0
Transportation (miles) 177 353% | 116,200 507.0
Emergency Expenses (days) 2,321 0.5% 1,600 7.2
Clean-up Expenses 0.5% 1,700 7.2
(cubic yards of sediment) 219,183
Business Losses 3.0% 9,800 43.0
(number of businesses) 600 '
TOTAL 100% | $329,000 $1,436
*Included in the 59,000 crop acres.

4.03. PROBLEMS AND NEEDS.

a. Boise River.

The lower Boise River is regulated by separate Federal reservoir projects that are
operated as one system, referred to as the “Boise River Reservoir System.” The three upper
reservoirs have a combined gross storage capacity of approximately 1.1 million AF, and a usable
(active) storage capacity of approximately .97 million AF. The active storage in the three projects
is only about 4 of the average annual runoff of the basin. The breakdown of storage between
projects is presented on table 2-1, and the locations of the projects are shown on plate 1.

The upper three reservoir systems are used to control Boise River water for
irrigation, flood control, power generation, recreation, and fish and wildlife under an MOA
between the Department of the Army and the Department of the Interior, effective November 20,
1953. The projects are operated jointly by the Corps and USBR according to a set of operational
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flood control rule curves included in Water Control Manual for Boise River Reservoirs, Boise
River, Idaho, dated April 1985. The rule curves reflect a balance between operation for flood
control and refill for irrigation to be used during the upcoming season. The projects are operated
for flood control from 1 January to 15 July. The remainder of the year, the projects are operated
for irrigation and other purposes. Table 4-6 is a summary of the unregulated and regulated flow
frequencies released from the Lucky Peak Project. Because of the flat shape of the frequency
curve (see appendix B, chart 2), 7,200 cfs represents a regulated flow frequency ranging from
approximately 10 to 26 years.

Average

Recurrence Unregulated Flow | Regulated Flow
Interval (years) -
10 25,200 7,200
20 30,000 7,200
50 36,200 11,000
100 41,200 16,600
500 54,000 35,000

Although the storage projects reduce downstream floodflows significantly, they have
major limitations. The limits of the 100-year and 500-year floodplains along the Boise River,
including the city of Boise downstream through the city of Caldwell, are shown on plate 4. As
can be seen, portions of Garden City and areas downstream fall within the 100-year floodplain.
Large areas fall within the 500-year floodplain.

The flood control rule curves are based on annual runoff volume forecasts of snow
pack in the upper basin and average conditions in the basin (i.e., temperature and rainfall). The
rule curve is also based on a target flow of 6,500 cfs, measured downstream of Boise at
Glenwood Bridge located just upstream of Eagle Island [see plates 2 and 4 (sheet 2 of 4)]. The
target flow is defined at Glenwood Bridge because flood damages at the lower flow levels occur
downstream from this point. The regulated target flow of 6,500 cfs has only about a 3-year
recurrence interval.

The flood control and irrigation seasons generally overlap, and the amount of water
being diverted from the river for irnigation directly affects release amounts from Lucky Peak when
trying to limit floodflows at Eagle Island to 6,500 cfs or less. Between Lucky Peak Dam and
Eagle Island, there are nine irrigation canals diverting approximately 3,730 cfs from the Boise
River during the irrigation season (1 April to 15 October). Inflows into the Boise River in this
same reach are approximately 30 cfs. Lucky Peak releases of approximately 10,200 cfs will
normally result in Boise River flows of about 6,500 cfs (10,200 + 30 - 3,730).
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As a rule, flows can be maintained at or below the 6,500-cfs flow level during years
of normal or below normal conditions in the basin. There are, however, many uncertainties
inherent in the runoff volume forecast, as related to volumes, timing, and weather conditions.
During above-normal conditions, the 6,500-cfs flow level has been exceeded 13 times since the
construction of Lucky Peak Dam to allow for evacuation of the reservoir to meet requirements of
the flood control rule curve. In 1983, flows reached 9,500 cfs. More detailed information
regarding mean daily flows at Glenwood Bridge from 1955 to 1994 are presented in appendix B.

From a landowner’s standpoint, there appear to be two major problems with the
current flood control operation. The first problem is that, at the target flow of 6,500 cfs, there is
flooding in the Eagle Island area. The second problem is the rate of increase of flow. The
landowners also complain that they are being flooded at lower flows today than they were several
years ago. While insufficient information is available to draw any firm conclusions, it is probable
that the channel capacity varies with time from location to location due to unstable streambed
conditions. Changes in flow regime, caused by flood control operations, provide for periodic long
durations of moderate flows that may have made the channel more unstable. This instability may
allow the creation of local bars in the river bed, thereby raising water surface elevations. Past
construction of levees across high-flow channels in the lower river has decreased channel
capacity. This activity forces the flow into a narrower, more confined channel, thus increasing the
water surface elevation adjacent to and upstream of the levees. Some cases of reduced stream
channel capacity are easily attributable to gravel irrigation diversion dams in the channel. These
irrigation diversion dams are often washed out by spring flows. Gravel fills in behind them, and

raises the streambed and water surface immediately upstream.

Both the Boise River reservoir system and the levee system through downtown
Boise and Garden City provide a level of flood control well below the 100-year level. Low water
conditions for the past several years have allowed the growth of trees and brush in the channel,
which has significantly reduced the channel’s capacity for the next flood occurrence. This
situation has been further impacted by urban development along the river that is continually
encroaching on the floodplain. Because of the flatness of the lands next to the river, when
floodflows do escape the river channel, water can flood large areas. This factor, and the highly
erodible gravel streambed, have resulted in a constantly shifting river channel.

The capacity of the Boise River channel through the lower watershed varies between
approximately 3,500 cfs and 10,000 cfs. At 4,500 cfs, a few areas are subjected to out-of-channel
flow and are inundated. For flows up to 6,500 cfs at Glenwood Bridge (see plate 2), flooding is
normally limited to pastureland, low-lying farmland, gravel pits near the river, a few buildings
located near the edge of the river, and a few houses located in the Eagle Island area. Flows in the
5,000-cfs to 6,500-cfs range result in significant channel and bank erosion. Flood damages
caused by flows within the 5,000-cfs to 8,000-cfs range represent an accumulation of bank and
channel erosion problems over a 50-mile reach. Flooding and damages increase very sharply
above 10,000 cfs.
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Seven emergency flood fights and five rehabilitation projects have been completed
along the lower Boise River since 1971, under Public Law 84-99. Despite the levee rehabilitation
work, damages have occurred in 8 of the last 12 years. The largest regulated discharge of 9,500
cfs occurred in 1983. It was triggered by snowmelt runoff resulting from unseasonably warm
weather conditions in the basin. This situation occurred because of limited storage capacity in the
upper reservoirs, as well as the limited downstream channel capacity. Regulated releases of 6,500
cfs were initiated 3 months prior to the natural flood peak in an effort to minimize damages.
Flows were then increased in 500-cfs increments until the flow level reached its peak (9,500 cfs).
In 1993, a similar situation occurred that caused flows to reach 6,500 cfs. Some houses were
flooded in 1993 around Eagle Island, but overall damages were considered relatively minor. It
was pointed out at a public meeting that some of the houses around Eagle Island that did not get
flooded during the 1983 flow did get flooded during the smaller flow in 1993. This tends to
indicate that the channel capacity in that area has been reduced even more since 1983.

Much of the reduced flow carrying capacity of the channel is caused by an-
accumulation of sediment from within the river channel. The area below Eagle Island is
particularly susceptible to sedimentation because of the relatively flat gradient of the river channel
compared to the river upstream. The reduction of the gradient reduces flow velocities and the
consequent deposition of sediments.

A major portion of the sediment in the lower reaches is caused by streambank
erosion resulting from flow impingement on the streambank, bank sloughing due to rapid rising
and falling of the water levels, and bank sloughing caused by the seepage of irrigation return flows
through the streambanks back into the river. Sediment from irrigation runoff is also a major
contributing factor. There is a strong need for a regular maintenance program to keep the channel
free of accumulated sediment and remove fallen trees, brush, and debris.

b.  Boise Foothills.

A series of seven adjacent dry-gulch tributaries in the Boise Front Range drain
through narrow canyons onto alluvial fans and, from there, into the Boise River within the city of
Botse (see plate 3). The larger drainages are tabulated in table 4-7, showing their respective
drainage area and flow frequencies.
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Drainage Area Discharges' (cfs)
Drainage Basin (Square Miles) ‘
10-Year 100-Year

Cottonwood Creek 16.5 700 7,200
Stuart Gulch 9.1 400 3,600
Crane Creek 7.8 320 3,100
Hulls Gulch 43 200 1,630
Pierce Gulch 2.0 140 1,100
Seaman Gulch 1.8 140 1,100
Polecat Guich 1.2 110 780
'Composite winter and thunderstorm.

The canyons are susceptible to debris-laden flash floods caused by intense rainfall
during thunderstorms. Flash floods can occur within 15 minutes to 6.5 hours after the onset of
heavy rainfall. The potential combination of flood depths, flow velocities ranging from 5 to 9 feet
per second (fps), and the speed of the onset of flooding, is sufficient to pose an extreme risk of
loss of life in some areas.

Drainages in the gulches consist of small streambeds that have only a few square feet
of cross-sectional area. In the stream reaches, the flow is confined to a rather narrow floodplain
by steep hillsides and narrow canyon floors. Below the canyon mouths, the streams emerge into
relatively flat outwash cones that slope to the Boise River floodplain. High flows are not confined
laterally and, in many cases, the portion of the floodplain immediately below the canyon mouth is
higher than the ground on either side, thus causing water to spread out. The lower reaches of the
streams through town flow through a system of manmade channels and pipes. The small artificial
waterways in these lower reaches are inadequate for carrying major floodflows. Through this
reach, Stuart Gulch Channel has a capacity of only 50 to 60 cfs, while the capacity of
Cottonwood Creek Channel is about 250 cfs. A 33-inch buried pipe carries flows across the city
from Hulls to Crane Drainage.

Most of the BMA north of Boise is subject to flooding from the foothill drainages.
Extensive residential and commercial development has occurred in or adjacent to the channels in
several of these canyons. In some areas, streets that are primary flood escape routes run down
the thalweg. Along some reaches, homes are located in the thalweg. The thalweg is the location
of the lowest elevation in a channel section. The northern section of the city is comprised of
residential, commercial, and government buildings, and lies on top of the alluvial fans. Over 4,000
structures and 10,000 residents are located in the 100-year floodplain in the canyons and alluvial
fans. The limits of the 100-year and 500-year floodplains, as identified by FEMA, are shown on
plate 4.
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4.04. EXPECTED FUTURE CONDITIONS.

The channel capacity of the Boise River is expected to decrease even more in the future.
Population is also expected to increase substantially in the lower Boise River Basin. Based on
current trends and the attractiveness of the river for future development, much of the growth will
concentrate along the lower Boise River, thereby causing further encroachment on the floodplain.
Table 4-8 shows the present and projected populations for cities and counties along the lower
Boise River. The estimates of projected populations are based on an annual growth rate of 3.125
percent and 2.17 percent for Ada and Canyon Counties, respectively. The growth rates are based
on the average over the past 5 years. It is anticipated that development will progress along the
river upstream of the city of Boise, as well as downstream from the town of Eagle.

csent and Projected Populations
Year 2014 Year 2044
County/City Year 1994 (20 Years) (50 Years)
Ada County 242,400 449,000 1,129,000
Boise 157,700 292,000 735,000
Garden City 8,300 15,000 39,000
Eagle 7,700 14,000 36,000
Meridian 18,900 35,000 88,000
Canyon County 100,300 154,000 293,000
Middleton 2,740 4,200 8,000
Nampa 31,600 48,600 92.400
Caldwell 20,300 31,000 59,000

Because of the floodplain zoning ordinances currently in effect, future urban development
within the 100-year floodplain will continue to be controlled and limited. All new structures
constructed within the 100-year floodplain must have first floor elevations at least 1 foot above
the 100-year flood level. In turn, this should minimize future damages to structures constructed
after the implementation of these floodplain ordinances. However, urban development within the
100-year floodplain will continue to take place because of the attractiveness of being near the
niver. In addition, construction outside the 100-year floodplain will be substantial because there
are few restrictions. As a result, it is anticipated that average annual flood damages will increase
significantly.

The change of runoff patterns will continue as a result of high urban development in the
Boise area. The development, in many cases, is displacing lands that are currently under
irrigation. The runoff from these areas will be much faster and greater due to overall reduced
infiltration rates. This will reduce travel time and create higher peak flows in the rivers than when
the land was under irrigation. Also, because of reduced irrigation areas and the associated
reduced water demand for irrigation, water traditionally used for irrigation will, to some degree,
become excess. In some cases, irrigation storage in the upstream reservoirs is being reallocated
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from irrigation to M&I water supply. In the event that M&I storage in the reservoirs is
considered dedicated storage (for M&I use only), the storage in the reservoirs available for flood
control under the flood control rule curve will be reduced by that amount. This would reduce the
effectiveness of the upstream reservoirs for controlling floods.

Development will probably continue in the basins of the Boise foothills side drainages, and
this will further reduce the travel time of the runoff. From a safety standpoint, this will create an

even more critical situation because of the potential threats to loss of life.

4.05. PLANNING OBJECTIVES AND CONSTRAINTS.

Several planning objectives, consistent with national objectives, were utilized throughout
the formulation process. These planning objectives were developed on the basis of the study
authority and the problems, needs, and opportunities identified by Federal, state, and local
agencies. They include the following:

. Reduce economic losses from flooding along the lower Boise River.

. Since most of the current flood damages for low frequency floods occur in the Eagle
Island area, formulate and select alternatives to reduce flooding in that specific area.

. Limit the adverse impacts to the environment.

. Mitigate for all environmental degradation that takes place as a result of the
construction and operation of all identified alternatives.

. Where possible, make environmental restoration an integral part of the project to
help justify the alternative.

4.06. ALTERNATIVES CONSIDERED.

a. Boise River.

In the 1977 Boise Valley Regional Water Management Study (Plan Formulation
Appendix, Volume 2 - Flood Damage Reduction, August 1977, a number of alternatives were
identified and evaluated to reduce flood damages along reaches of the Boise River below the city
of Boise. Each alternative was based on changing the regulation of the upstream reservoirs by
increasing the target flow from the present 6,500 cfs to some higher level, and eliminating all
damages up to that flow level. Through a scoping process, it was determined that a flow level of
10,000 cfs produced the maximum net benefits. Alternatives that were evaluated included the
construction of riverside levees, a combination of riverside levees and setback levees, channel
deepening, and management of the floodplain through land purchase or easements (included
limited setback levees) to control flooding up to 10,000 cfs. The only alternative that showed any
prospect of economic feasibility was the management of the floodplain through land purchase or
easements. A large portion of the potential benefits that would be denived from this alternative
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are directly attributable to fish and wildlife enhancement. Since that time, however, the method of
evaluating fish and wildlife benefits has changed, and this would reduce the benefits substantially.
Consequently, it is doubtful that such an alternative would be economically justified today unless
environmental restoration outputs were constdered.

Two alternatives were considered to obtain more flood control storage. These were:
1) raising Lucky Peak Dam 12 feet; and 2) using part of the existing dead storage by modifying
the outlets. Neither alternative was found to be economically justified because of high first costs.
In addition, the second alternative would have reduced the conservation pool, causing adverse
impacts to the resident fishery. Since that time, a low level outlet has been added to the Lucky
Peak Project that would allow a portion of dead storage to be used for flood control. However,
this would still cause adverse impacts to the resident fishery.

Another alternative evaluated in the 1977 report included the diversion of water
from the Boise River at Diversion Dam through the New York Canal, Lake Lowell, Deer Flat
Lowline Canal, Fargo Wasteway, and eventually into the Snake River (see plate 5). Such a plan
would reduce flows in the lower Boise River by the amount that was diverted. It would also
increase the flexibility and effectiveness of the upstream storage projects for flood control and
irrigation. During periods of evacuation of the reservoir for flood control operations, higher
releases could be made from the Lucky Peak Project without exceeding the regulation objective
of 6,500 cfs measured at Glenwood Bridge. Increased release capability would reduce the
potential flooding during high runoff caused from large basin snowpacks and unusual weather
conditions. Diversion rates of 500 cfs, 1,100 cfs, and 2,500 cfs were evaluated in the 1977
report. An alternative with a diversion rate of 500 cfs was determined to have the maximum net
benefits. With diversion rates up to 500 cfs, only the Fargo Wasteway required modification.
Diversion rates higher than 500 cfs required substantial modifications to the New York and Deer
Flat Lowline Canals, as well as the Fargo Wasteway. The benefit-to-cost ratio (BCR) for the
500-cfs plan was estimated at that time to be 3 to 1. It was also estimated to have minimal
adverse environmental impacts, because most of the required conveyance facilities were already in
place and had adequate capacity. There was also little construction work required along or in the
nver that would limit adverse environmental impacts.

As part of the current reconnaissance study, a number of additional alternatives were
identified and evaluated on a cursory level only. A list of those alternatives are presented in the
following paragraphs, along with brief comments regarding their effectiveness.

. The development of wetlands adjacent to the channel for temporary
storage of flood waters. This alternative could be effective in reducing downstream floodflows,
but there are limited land areas upstream of the areas with high flood damage potential. This
alternative could have very positive environmental outputs.

. A combination of channel widening, land purchase/relocation, and
environmental restoration. This type of alternative could be effective in reducing flood
damages, but it would not likely be economically justified based on flood damage reduction alone.
Outputs for environmental restoration could also be used in the justification of such a plan.
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. Convert a portion of dead storage to flood control in the Lucky Peak
Project. The cost of this alternative would be minimal, but the reservoir fishery would be
adversely impacted.

. New upstream storage. This type of alternative is costly, but could be
extremely effective in reducing flood damages. However, it is doubtful that it could be considered
at this time because of the high potential for adverse environmental impacts.

. Channel clearing and maintenance program. This alternative would
include an initial clearing of sediment, trees, brush, and debris from the channel up to a
predetermined flow capacity, and a formal annual maintenance program to maintain channel
capacity. Although such an alternative could be effective in reducing flood damages, adverse
environmental impacts would be of concern. In addition, it would be difficult to obtain broad
support and economically justify this type of project.

. Floodplain regulation and management. This alternative would involve
working with responsible state agencies and local officials to identify problem areas and
implement an action plan (e.g., floodplain regulations) that would be undertaken locally. Such a
plan would not be effective in eliminating the existing flood problems, however.

b.  Boise Foothills.

A feasibility report, Review Report on Tributaries of Boise River, Vicinity of Boise,
Idaho, dated April 1964, looked at various alternative solutions to the flood problems for the side
drainages. Channel improvement down through the city to the Boise River was considered but,
since the drainage path to the river was on an alluvial fan, channel improvements were found to be
impractical. Upstream storage projects to catch the floodflows were evaluated for Cottonwood
Creek, Hulls Gulch, Crane Gulch, and Stuart Gulch. In that report, it was determined that
upstream storage on Cottonwood Creek and Stuart Gulch were economically justified. On the
basis of that report, upstream storage projects for Cottonwood Creek and Stuart Gulch were
authorized for construction. However, due to high development in the reservoir areas after
project authorization, the construction costs increased significantly. The increased costs made the
storage projects economically unjustifiable. Consequently, the two projects were eventually
deauthorized.

The flood problem on Stuart Gulch was reevaluated in 1990, under Section 205 of
the 1960 Flood Control Act, Small Flood Control Project. As part of that study, it was
confirmed that upstream storage and downstream channel improvement was not economically
justified, and the study was terminated.

A study, conducted under the authority of Section 206 of the 1960 Flood Control
Act, was initiated to evaluate the feasibility of a flood warning system for the side drainages that
would provide early warning of thunderstorm flood conditions for the protection of loss-of-life
and property. However, due to the lack of local interest, the study was terminated. A wrap-up
report, Flood Warning/Preparedness Planning Study, Boise Foothills, Ada County, Idaho, dated
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December 1992, was published. As part of the study effort, however, the National Weather
Service designed a flood warning system for the side drainages. The flood warning system
included nine rain gages and two river gages. These gages were located strategically throughout
the basin to provide advance warning of potential floods cause by thunderstorms. The locations
of the rain and river gages are shown on plate 3. An economic evaluation of the flood wamning
system showed that a project of this type had a BCR of over 2, based on reduced flood damages
alone.

4.07. ALTERNATIVES CONSIDERED IN MORE DETAIL.

Based on having the highest potential for economic justification and having the least
adverse environmental impacts, the alternative involving the diversion of floodflows through
existing irrigation systems into the Snake River was chosen for inclusion in this report. Although
the flood warning system was also constdered to be highly justifiable economically, and was
environmentally sound when related to the side drainages, that plan was not included. The
following paragraphs contain descriptions of both the no action plan and the plan for the diversion
of floodflows into the Snake River.

a. Alternative 1--No Action.

(1) Description.

Under this alternative, the following conditions were assumed:

. No major additional flood control measures would be undertaken.
All improvements would be limited to resolving flood problems in localized areas.

. Flooding and flood damages will continue along the lower Boise
River. The basin will continue to rely on the three upstream storage reservoirs for the majority of
its flood control protection.

. The target flow of 6,500 cfs will continue to be maintained
downstream of the city of Boise. Flood damages from more frequent floods will increase over
time. In addition, flood damages above the 100-year flood level will increase considerably.

. A formal channel clearing and maintenance program will not be
initiated anytime in the near future.

. Urban development will continue along the lower Boise River
downstream of Eagle. This will further constrict the floodway and reduce fish and wildlife
habitat.

. Some type of flood warning system will eventually be installed to
protect against flash flooding and loss-of-life from the side drainages.
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. Sediment entering the river from irrigation drains will be reduced
somewhat, but will have limited impact on the flow carrying capacity of the river.

(2) Impacts of the Alternative.

(a) Fish and Wildlife.

With continued population growth, the pressure for urban expansion
along the river will continue. Strong steps must be taken to ensure the preservation of the wildlife
habitat and continued wintering of the bald eagle population. Zoning can positively affect the
status of the wintering bald eagle population. However, should current trends of extensive
development continue without some type of zoning or planning, the future presence of the bald
eagle is much less certain.

Without any changes in the hydroperiod regime, the continued vigor and
existence of the black cottonwood community along the river corridor will be in jeopardy. Along
with the black cottonwood community, the many species (both terrestrial and aquatic) that are
dependent on it will also have uncertain futures. With continued development in the greater Boise
area, there will be reduced wildlife habitat for bald eagles, as well as many other species. Of
special concern is the riparian corridor, which provides the greatest diversity and density of both
fish and wildlife resources.

(b) Recreation.

The amount of water-based recreation will continue to grow in the basin.
More pressure will be felt upon the fish stocks in the basin, and this may lead to the
implementation of even more restrictive fishery regulations (e.g., catch and release). It may
provide an impetus to increase the amount of fish stocking that takes place in the Boise River
system. Currently, there are no restrictions in the amount of floaters that use the river. County
and city governments may have to consider restricting the unlimited access that people now have
to float the river. The increasing number of people floating the river may lead to conflicts among
user groups.

Should stocking of the Boise River continue to increase, a negative effect
on the wild spawning populations of the basin will continue to occur. Hatchery fish are
documented to have negative impacts to wild salmonids. The stocking of domesticated strains of
rainbow trout will result in genetic intragression to the detriment of native stocks. These native
stocks will, in turn, become less capable of survival under harsh natural conditions, particularly
when in competition with other native and non-native fish species (Behnke, 1992). It is also likely
that increased stocking will negatively affect bull trout. Should bull trout become listed under the
ESA, IDFG may have to reconsider their current stocking program and seek to protect this
species, because of the negative interactions between hatchery fish and bull trout.
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(c) Cultural Resources.

Additional cultural resource sites will be disturbed as development of the
Boise River Basin continues. It is likely that some of these sites will be lost as they are disturbed
through the construction of new subdivision and highways, and other aspects of new or expanded
infrastructure. :

(d) Socioeconomic.

The primary socioeconomic impact of this alternative would be the
continuation of basin-wide exposure to the risk of a major flood, as well as exposure to minor
flooding in agricultural areas at low flow levels. Assuming the continuation of the current
development rate of over 5 percent per year (2.6-percent population growth and 2.4-percent
inflation), average annual damages are estimated to exceed $1 billion by the year 2020 for the
500-year flood (35,000 cfs). This alternative may mean prolonged confrontation between the
water needs of agriculture and industry, without neutralizing interactions designed to solve the
needs of both groups. The continuation of the trend under this alternative will also mean a
consequent decrease in the “quality of life” that Boise area residents value so highly. There will
be reduced recreational opportunities as development continues to take place in the basin. The
aesthetics of the Boise River corridor will degrade if the cottonwood community decreases in
vigor. Sectors of the economy that depend upon recreation and tourism will not experience the
same magnitude of benefits from growth that other sectors may enjoy.

b. Alternative 2--Diversion Into the Snake River.

(1) Background.

This plan involves diverting floodflows from the Boise River, through an
existing irrigation system, into the Snake River. Such a plan would reduce flows in the Boise
River by whatever amount is diverted.

Under the current irrigation system, water used for irrigation purposes is
diverted from the Boise River at Diversion Dam, located approximately 2.5 miles downstream
from Lucky Peak Dam near Boise (see plate 2). Water is diverted into New York Canal and, in
turn, into Lake Lowell for storage until the irngation season. The water is distributed to the
various irrigation laterals by means of Deer Flat Lowline Canal. Located on the canal near
Homedale, Idaho, is the Fargo Wasteway. This wasteway allows the diversion of excess water
from the canal into the Snake River, and provides water to five laterals.

An alternative with a diversion rate of 500 cfs was determined to have the
maximum net benefits, as discussed above in paragraph 4.06., Alternatives Considered. With
diversion rates up to 500 cfs, only the Fargo Wasteway would require modification. Diversions
larger than 500 cfs would require construction and/or rehabilitation of canals and wasteways.
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The Fargo Wasteway, as it now exists, has a nominal hydraulic capacity from
the canal of about 200 cfs. However, because of the deteriorated state of the Wasteway, the
dependable capacity is probably somewhat less. Also, because of the condition of portions of the
Wasteway, it is extremely doubtful that the Boise Project Board of Control (BPBC) could allow
even emergency use of this facility for non-irrigation uses.

(2) Description.

The proposed plan is limited to the modification of the Fargo Wasteway. The
plan would include the construction of a bypass pipe parallel to two existing sections, replacing
the first two sections of existing pipe to operate as it currently does, enlarging the capacity of the
lower open channel section, and enlarging the capacity of the final pipe section into the Snake
River. Details of the plan are shown on plate 6. The main features of the plan are listed below.

. Purchase approximately 6 acres of land.

. Provide a new outlet structure on Deer Flat Lowline Canal.

. Place a new pipe, 2,920 feet long, parallel to the upper two sections of
48-inch pipe. '

. Construct a new stilling basin and escape channel at the end of the bypass
pipe.

. Rehabilitate the upper two sections of existing 48-inch pipe.
. Increase the capacity of 4,540 linear feet of channel to 500 cfs.
. Replace two drop structures located in the channel section.

. Replace the intake structure leading into the final section of pipe into the
Snake River.

. Increase the capacity of the third and final pipe section into the Snake
River to 500 cfs.

. Construct a new stilling basin at the end of the pipe section at the Snake
River.

. Enlarge culverts under the state highway and other country roads.

. Plant grasses and shrubs to mitigate wildlife losses and provide erosion
control in areas disturbed by construction.
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Flows from the Deer Flat Lowline Canal into the Fargo Wasteway will be
controlled by manually-operated slide gates located in both the new and existing intake structures.
All pipes are designed to flow under open channel conditions, with supercritical flows at all times.
The intake structure to the parallel pipe is designed to provide adequate head on the pipe opening
to obtain the required velocity of supercritical flow. This is similar to the design of the original
Fargo Wasteway. In replacing the upper two sections of 18-inch pipe, hydraulic conditions
similar to those currently existing will be maintained. The two drop structures that will be
replaced in the lower channel section will be designed to pass the entire 500 cfs. One of the
structures will be calibrated to allow for the measurement of flows to the Snake River. The final
section of pipe into the Snake River is also designed for open channel flow under supercritical
flow conditions.

Two new intake structures will be constructed. One will be located on the
parallel pipe on Deer Flat Lowline Canal, and the other will be located on the third and final pipe
section into the Snake River. The new intake structure on the parallel pipe is made of concrete,
and is designed similar to the existing intake structure on Fargo Wasteway. The structure is
equipped with three 3-foot by 3-foot manually-operated slide gates that control flows into the
pipe. Wing walls are provided on the structure to direct flows into the gates. On the downstream
side of the control gates, a plunge basin is provided in order to meet the hydraulic conditions of
the pipe. An air vent will be provided at the pipe entrance. The intake structure into the third and
final section of pipe is a concrete structure with no control gates, but it does have training walls
and a plunge basin that satisfies the hydraulic conditions of the adjoining pipe. An air vent will be
provided at the entrance of the pipe. There are two stilling basins required for the plan, one
located at the end of the parallel pipe and the other located at the end of the final section of pipe
on the Snake River. The design capacities of the basins are 300 cfs and 500 cfs, respectively.
Both basins are Type III basins, as defined in UWTI’s Engineering Monograph Number 25,
Hydraulic Design of Stilling Basins and Energy Dissipaters. Bank protection will be placed on
the channel banks immediately downstream of the basins.

Both the new section of channel below the parallel pipe and the enlarged
channel section will be trapezoidal in shape, with 1V-on-2H side slopes. The bottom widths of
the channel will vary up to 16 feet, depending on the slope and depth of the channel. A minimum
of 1 foot of freeboard will be maintained. Velocities in the channel are such that bank protection
other than grasses will not be required.

The two drop structures are designed as simple Type B structures, as defined
in Engineering Handbook on Drop Spillways, Section 11, published by the Natural Resources
Conservation Service (NRCS), formerly the Soil Conservation Service. Each structure has
approximately a 12-foot drop from headwater to tailwater.

All pipe installed on the project will be buried, reinforced concrete pipe (RCP).

The new pipe, parallel to the upper two sections of the existing 48-inch pipes, includes 1,212
linear feet of 18-inch pipe, 875 linear feet of 66-inch pipe, and 830 linear feet of 54-inch pipe.
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The pipe was sized to maintain open channel flow conditions in the pipe and maintain supercritical
flow. The final pipe into the Snake River is a 520-foot-long, 72-inch RCP designed on the same
basis. All pipe will be laid on gravel bedding.

Existing culverts under the two county roads and the state highway will be
replaced with single 9.5-foot by 6.4-foot corrugated steel pipe-arch culverts.

To mitigate for wildlife habitat losses and provide for erosion control, native
grasses and shrubs will be planted on lands denuded by construction activity. A planting program
would be developed in cooperation with IDFG, USFWS, and USBR.

(3) Lands and Damages.

The existing Fargo Wasteway is under the jurisdiction of USBR and is
operated by BPBC. While the land for the existing Fargo Wasteway is not free-owned by USBR,
they do appear to have easement rights granted by the Canal Act of 1890. For estimating
purposes, it was assumed that all additional land required for the project would be purchased in
fee. Adequate land was provided to allow the construction of a road along the channel sections.
Approximately 6 acres of additional land will be required.

(4) Construction.

It is estimated that the project could be designed and constructed in less than
2 years. Construction facilities for the irrigation system will not be required, because construction
can be accomplished during the non-irrigation season. During the replacement of existing culverts
under the state highway and county roads, traffic will be detoured around the construction area.
Construction would be scheduled to minimize traffic disruptions. The time estimate for the
construction alone is 1 year. The plan will require the removal of 2,430 linear feet of existing 48-
inch pipe; the removal of two drop structures, an intake structure, and one stilling basin; and
channel excavation of about 12,900 cubic yards (cy).

(5) Operation and Maintenance.

Flood control diversion to the Snake River, using Fargo Wasteway, will
require an agreement between the Corps and USBR. Before this agreement could be reached, a
formal agreement between USBR and the Boise Project water users would have to be negotiated
for purposes of flood control operation and maintenance. In discussions with USBR and the
Project Manager of BPBC, as part of the 1977 report, both groups had indicated a willingness to
operate and maintain the irrigation system leading to Lake Lowell and the Fargo Wasteway. They
also indicated a willingness to maintain and operate the Fargo Wasteway so that up to 500 cfs can
be diverted out of the Boise River into New York Canal anytime after January 15, as required for
flood control operations to limit flows in the Boise River at the Glenwood Bridge gaging station
to 6,500 cfs. This diversion rate would normally continue until the irrigation diversions start
(about mid-April). During the irrigation season, normal diversions from the river into New York
Canal are about 3,000 cfs.
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The impact of diversions on Lake Lowell levels will depend upon the
operational procedure used. There are three possible operation procedures, and they are as
follows:

. Same flows in and out of Lake Lowell, with no change in pool level.

. Start diverting 500 cfs out of Lake Lowell prior to diversions into New
York Canal, resulting in a drawdown. This would be followed by diversions into Lake Lowell of
around 1,000 cfs, which would raise the lake to its original level.

. Diversions of about 1,000 cfs into Lake Lowell with outflows of 500 cfs,
and this would result in an increased lake level. It is anticipated that flood control diversions will

be required in only about one year in twenty.

(6) Impacts of the Alternative.

(a) Fish and Wildlife.

Because this alternative entails construction on land where a project
already exists (the current irrigation canal), it will not cause the same magnitude of disturbance
that would be likely if there were no existing project. Expanding and improving the canal to
accommodate more water flows will disrupt wildlife communities very little, and will not disturb
aquatic species at all. Wildlife use will be disturbed during the construction period, but will most
likely return to its original state as soon as construction is completed. However, both using the
canal and allowing it to divert more water from the mainstem of the Boise River, will likely have
impacts on natural resources.

It is possible that, by reducing floodflows in the mainstem of the Boise
River, the recruitment of juvenile cottonwood trees in the ripanan zone would be reduced.
Cottonwood trees are dependent upon high flows to allow for unimpeded reproduction. The
reduction of cottonwood regeneration could consequently lead to a reduction in roosting,
perching, and loafing habitat for bald eagles along the river. Reducing the amount of water that
flows in the channel will reduce the amount of fine material scoured from the streambed, and may
lead to an increased incidence of cobble embeddedness. This would make it more difficult for
wild salmonids to reproduce in the river channel.

The impacts to Lake Lowell will vary, depending on the mode of project
operation. For instance, raising the lake level may improve habitat for waterfowl and bass, but
decrease it for wading birds. Raising the pool at the wrong time of the year (e.g., during nesting
season) may cause poor recruitment during that year for waterfowl. There may be no impact to
fish and wildlife if the lake level remains the same by releasing the same amount of water as the
amount released into the lake. Other things should also be taken into consideration. If the lake
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level was increased for 2 or more years consecutively, it is likely that the productivity of the lake
would increase from the increased nutrient input. However, if there is any irrigation return flow
into the diversion upstream of the lake, higher water levels would allow chemicals from irrigation
return flows to gain access to places to which they were previously excluded. Also, one lake
levels were returned to normal, these toxins would oxidize and become a potential threat.

The water entering the lake should be sediment free and of high quality as
it comes from Lucky Peak. The amount of degradation that takes place during its travel time in
the irrigation ditch would have to be determined by further studies. Increasing releases from the
lake to compensate for increased intake flows into Lake Lowell could act as a “flushing flow” in
the lake, and could provide some positive ecological benefits. However, it will increase turbidity.
This, in turn, will decrease productivity and possibly impact the waterfowl and aquatic
populations. Further impacts could be realized from the timing of increased flows into the lake,
and the duration of the changes. All of these impacts would be thoroughly examined and
developed before considering the implementation of this alternative.

(b) Recreation.

In the event that diversions took place during high flow periods, it is
likely that there would only minimal impacts on the immediate recreation activities, since many
people would be precluded from engaging in normal recreation activities at this time anyway. The
amount of water diverted into the Snake River would only have minimal effects immediately.
However, over the long term, if 6ther impacts take place as stated in the previous paragraph, this
would ultimately affect recreation. Fewer cottonwood trees along the river would have a negative
impact upon the fisheries, as they would not provide the same amount of shade and allochthonous
input into the river. If cobble embeddedness increased, this would lead to a reduction in the
number of wild fish in the river. This, in turn, would likely lead to one of the two outcomes
mentioned in the previous paragraph, where the number of wild fish would decrease in the river.
The IDFG could attempt to compensate for this reduction by increasing the amount of hatchery
fish introduced into the river. Some recreationalists would view this as a degradation of the
resource. If cottonwood regeneration along the mainstem Boise River were reduced, this would
also have a negative effect on river aesthetics. From a visual sense, the river would be less
appealing to the recreationalist.

(c) Cultural Resources.

This alternative would not noticeable change impacts to cultural
resources in the basin, particularly when compared to the No Action alternative. It is likely that
any cultural resource sites would have already been disturbed during the original construction of
the irrigation canal. Reducing the flow in the mainstem of the Boise River should not have any
impacts on this resource for the area.
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Cost estimates for the alternative are based on information presented in the 1977 report

(d) Socioeconomics.

Construction modifications for this alternative are limited to the Fargo
Wasteway, and will cause only limited adverse impacts to the environment. Since it is located in a
relatively remote area, populated areas will not be impacted. The positive socioeconomic impact
would be the reduction of flood damages within the floodplain. For diversions greater than 500
cfs, major construction and/or the modification of canals and waterways would be required,
thereby yielding larger diversions that are not cost effective and possibly detrimental to the
environment.

(7) Cost Estimate.

The estimate of first costs are for the construction of all facilities needed to
implement the project. All costs are related to modifications to the existing Fargo Wasteway.
The quantities of principal construction items were estimated on the basis of preliminary design.

referenced above. The lands and damages portion of the cost estimate was updated based on
USBR’s Construction Cost Trends, Land Indexes for Idaho. Quantities for the construction cost
estimate were calculated based on information presented in this report and on plate 6. A

contingency allowance of 25 percent was included. Engineering and design, as well as

supervision and administration, amount to approximately 36 percent of the estimated lump-sum
items, based on the cost of similar projects throughout the country. Table 4-9 is a summary of the
construction cost estimate of alternate 2. Table 4-9 i1s based on the Microcomputer-Aided Cost
Estimating System (MCACES) summary cost estimates presented as exhibit 1, and rounded to the
nearest $100. Table 4-10 is a summary cost estimate and computation of the total annual costs
for the same alternative. Interest during construction is based on a construction period of | year,
at an interest rate of 7-3/4 percent. Annual costs are based on an interest and amortization rate of
7-3/4 percent, over a 50-year project life. Annual operation and maintenance reflects only the
increment above and beyond the existing operation.

01 Lands and Damages $20,200
06 Fish and Wildlife Facilities 103,700
08 Roads, Railroads, and Bridges 196,500
09 Channels and Canals 1,892,200
Subtotal 2,212,600

30 Engineering and Design 501,300
31 Supervision and Administration 250,600
Total Project Cost 2,964,500
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Lands and Damages $20,200
Construction Cost 2,192 400
Subtotal $2,212,600
Engineering and Design 501,300
Supervision and Administration 250,600
Total Project Cost $2,964,500
Interest During Construction 114,900
Total Investment Cost $3,079,400
Annual Cost

Interest and Amortization 244 500

OMRR&R 12,000
Total Annual Cost $256,500

(8) Benefits.

The U.S. Congress, in the Flood Control Act of 1936, established a nationwide
policy that flood control (i.e., flood damage reduction) on navigable waters or their tributaries, is
in the interest of the general public welfare and is, therefore, a proper activity of the Federal
Government in cooperation with states and local entities. The Federal Government may improve
streams or participate in improvements “for flood control purposes if the benefits to whomsoever
they may accrue are in excess of the estimated costs, and if the lives and social security of people
are otherwise adversely affected.”

Flood damage reduction benefits for alternative 2 were calculated as the
difference between the damages under existing conditions and damages with alternative 2 in place.
Average annual benefits for alternative 2 were estimated to be $559,000, as shown in table 4-11.

Average Annual Damages, Existing Conditions $1,436,000
Average Annual Damages, With Alternative 2 ($877,000)
Average Annual Benefits, Alternative 2 $559,000

Table 4-12 depicts the breakdown of average annual benefits by category or
damage type. More detailed information regarding the derivation of average annual benefits can
be found in appendix C.
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Percent of Tbtal

Average Annual

Benefit Category
Benefits Benefits ($)

Residential Structures 15.4% $86,000
Residential Content 5.9% $33.000
Commercial, Public, and Industrial 20.5% $115,000
Agricultural Crop Losses 0.7% $4,000
Other Agncultural Losses 4.7% $26,000
Utilities 13.5% $75,000
Transportation 35.3% $197,000
Emergency Expenses 0.5% $3,000
Clean-Up Expenses 0.5% $3,000
Business Losses " 3.0% $17,000

TOTAL 100% $559,000

(9) Economic Analysis.

Table 4-13 is a summary of the economic analysis for alternative 2.

AAverage Annual Cost

$256.500

Average Annual Benefits $559,000
Benefit-to-Cost Ratio 2.2

(10) Discussion.

The diversion of 500 cfs into the Snake River was found to be economically
justified. It substantially reduces remaining flood damages on the Boise River and, with proper
erosion control measures, could result in improved wildlife habitat. Such a plan, however, would
probably have limited support from many of the individual landowners in the floodplain since it
would not reduce the frequency of flows of less than 6,500 cfs. These flows are the primary

cause of minor flooding and inconveniences to agricultural landowners along the river.

Consideration was given to diversion into the irrigation system, on an almost annual basis, to meet
a 4,000-cfs objective on the Boise River as opposed to the present 6,500-cfs target flow. It was

determined, however, that it would cause unacceptable operational problems and cost. In
addition, monetary benefits are very limited for these lower flows.
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LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 5 - ENVIRONMENTAL RESTORATION

5.01. EXISTING CONDITIONS AND PROBLEMS.

a. River Channel.

The lower Boise River channel has been diked and leveed through much of the
reach. This, combined with development encroaching on the floodplain (despite local regulations
against such activity), has changed the channel morphology significantly (USFWS, 1995). It has
also simplified the river channel from a biological perspective. The channel has lost sinuosity, and
has been replaced by straitened sections in some areas. As vegetation, channel length, and the
amount of floodplain have been reduced, bank storage that would normally act to augment late
season flows has also been reduced. This loss of channel diversity has reduced the quality of the
habitat, while channel straitening has reduced the quantity and quality of habitat that once was
available to aquatic and terrestrial species (IDFG, 1988).

Cover for salmonids in the Boise River is limited due to the present condition of the
river channel. Salmonids look for instream cover (i.e., boulders or large woody debris), and
cover is lacking in this system. It is unusual to find trout in a stream that is not associated with
cover of this type. Without such cover, a large portion of the habitat will remain unsuitable and
unused by trout. The lack of cover also exacerbates problems associated with low inter-
streamflows in the Boise River. Also, interstitial cover for juvenile salmonids was not found in
great abundance due to cobble embeddedness. The three storage projects upstream trap
spawning-size gravel in the reservoirs, thereby not allowing it to be used downstream by the
salmonids (Asbridge and Bjornn, 1988).

b. Streamflow.

Streamflow in the Boise River has been manipulated greatly. This has happened
throughout much of the American west because of the introduction of irrigated agriculture.
Initially, water was diverted from the river during the irrigation season, but was limited to
available water in the river. Streamflow was further altered as a result of the construction and
operation of the three upstream storage projects. These projects were built primarily to serve the
agricultural community and, to a lesser degree, provide flood control. During the winter, the
streamflow is stored in the reservoirs, and minimal instream flow from Lucky Peak Dam is
released for passage downstream. Lower streamflows in the winter are deleterious to coldwater
biota in the stream. In extreme cases, these lower streamflows have caused fish kills. One
solution for improving the salmonid population is to increase winter streamflows. Anchor ice is
also more likely to form when there are extremely low flows (and associated low velocities) in the
winter. Increased streamflows would alleviate this problem.
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A significant reduction of the spring freshet flow by the three projects on the Boise
River has nearly eliminated the scouring flows that historically took place on an annual basis. This
greatly detracts from the natural movement of bedload and sediment, and dewaters side channels
that would otherwise fill with water each spring (USFWS, 1995). Such a lack of flushing flows
contributes to cobble embeddedness. which decreases invertebrate productivity as well as
available spawning habitat for salmonids.

Regular water releases have affected the riparian plant community in a way that is
typical of areas downstream of water storage projects. Previously, cottonwood and other riparian
plants existed in a much wider band than exists today. High water flows were allowed to disperse
throughout the floodplain, in contrast to the current situation. The riparian community is now
concentrated along a very narrow strip adjacent to the river, and this has led to a consequent
degradation of the habitat (USFWS, 1995). This is caused both by a decrease in the magnitude of
flows and encroachment on the floodplain. Chart 5-1 demonstrates the change in flow conditions
from pre-project to post-project conditions.

Chart 5-1. Boise River idaho
at Lucky Peak Dam
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1. Period of record = 1955 through 1994.
2. Drainage area = 2,680 square miles.

Most of the reproduction of cottonwood trees that now occurs along the Boise
River is asexual rather than sexual. This phenomenon is largely attributable to the regulation of
the hydroperiod (USFWS, 1995).
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C. Water Quality.

Water quality has been recognized as an issue of concern for a number of years in
the Boise River Basin (Corps, 1975). An intensive water quality sampling program was
conducted by several agencies as early as 1972. Water quality is becoming a greater concern in
the lower Boise River. Many different users depend on the water in one form or another. The
interest of users has increased, as these users are concerned about the possible chemical content
of the water. The Lower Boise River Water Quality Plan (LBRWQP) group was established in
1992 to begin long-term water quality planning on the Boise River. Initially focusing on nutrients
and sediments, the LBRWQP initiated a sampling plan to begin the assessment of water quality
conditions and prioritize actions.

The LBRWQP has goals to assist in the determination of the problems in the niver,
as well as the best way to spend money on efforts to improve water quality. Due to a legal
decision, two reaches of the lower Boise River are now listed as water quality limited, according
to state standards. This decision was in response to state standards for sediment, temperature,
and nutrients [Idaho Department of Environmental Quality (IDEQ), 1994].

The water released from Lucky Peak Dam is of high quality. It is degraded as it
flows downstream through the Boise/Garden City areas, because of urban runoff and irrigation
return flows laden with nutrients. As the volume of water is decreased, the concentration of
pollutants and sediments increases. There is evidence that all flows below the town of Star, at
certain times of the year, consist entirely of irrigation return flows. Many activities that affect
water quality are beyond the scope of the Corps’ ability to change (i.e., grazing, agricuitural
return flows, wastewater treatment facilities, etzc.). However, certain methods of watershed
improvement can improve water quality (e.g., restoring wetlands in an area). Such treatments are
designed primarily to alleviate flooding, but also can act as “filters” to improve water quality by
trapping sediments and organic nutrients.

It does not appear that the wastewater treatment facilities are having any effect on
water quality in the lower Boise River [U.S. Geological Survey (USGS), 1988]. Strong
associations among insect communities above and below these facilities indicates that treatment
facilities have little impact on the water quality of the Boise River. In fact, there may even be a
benign nutrient enriching effect from the effluent.

d.  Fisheres.
(1) Boise River.

The lower Boise River is known for its temperature and low flow problems.
The IDFG has completed only limited survey work on the lower Boise River because its present
poor condition (S. Grunder, personal communication). There is a heavy stocking of trout to
provide a fishery that would not otherwise be possible, based on the current number of angler
hours. Between 55,000 and 65,000 trout are stocked in the niver each year. Whitefish are known
to be in great abundance in the niver, but are underutilized by sportfishermen (IDFG, 1992).



Trout and whitefish are probably the best fish to use as indicators of the
condition of the aquatic environment. These fish will normally move downstream in the fall, as
the water cools. However, many of the water diversions represent impediment or barriers to the
fish as they attempt to migrate upstream at a later date. 1 he potential exists for fish to be
stranded and die as they attempt to migrate upstream in the summer while seeking cooler water.
There are a large number of spring-fed drains and sloughs that enter the river between Glenwood
and the lower end of Eagle Island. These drains and sloughs provide quality nursery areas for
juvenile trout (Holubetz, 1988).

There is currently a slot limit on certain sections of the Boise River. This limit
is intended to produce trophy-sized fish in the stream. Only single-point barbless hooks are
allowed, and no fish of 12 to 20 inches may be kept. This regulation encompasses the reach of
river from Eagle Road upstream to the head of Eagle Island. There has been discussion about
removing these regulations, as they do not seem to have had the desired effect on enhancing the
fish populations. However, even as it exists today, the Boise River is considered an outstanding
fishery in the reach through the city of Boise, in light of the urban area in which it is located. True
flies, or diptera, make up the majority of benthic invertebrate species in the lower Boise River
(IDFG, 1988). The non-game fish species distribution is generally affected by the same factors
that affect resident trout.

The Boise River fish populations provide forage for the wintering bald eagle
population. Hatchery rainbow trout make up a noticeable component of the bald eagle diet during
these months.

(2) Regional

Currently, the Boise River is blocked from anadromous fish passage by Hell’s
Canyon Dam (on the mainstem of the Snake River). This precludes any attempt at re-establishing
historical sailmon or steelhead populations in the basin. However, the Snake River Salmon
Recovery Team has identified obtaining passage upstream of Hell’s Canyon Dam as a strategy
that should be investigated to increase the number of chinook salmon throughout the Snake River
Basin. Should this be implemented, salmon and steelhead populations could once again be
present in the river, which would help the river return to a more fully-functioning ecosystem.
such reintroduction, for example, would help the bald eagle population by providing additional
feeding opportunities. However, other limiting factors would need to be addressed once the
passage issue was solved. As stated above, low winter flows would need to be augmented to
ensure that naturally spawning fish had enough water to cover their redds during the winter
months and provide them with oxygen.

e. Wildlife.

Ripanan lands in the Boise River have historically been in a continuous state of
change. The unregulated Boise River frequently flooded large areas adjacent to the river channel.
A flood event approximately every 2 years promoted the development of the floodplain, scoured
upland areas, and exposed river cobbles, gravel, and sand. Areas where soils were either exposed



or deposited by the river were colonized by cottonwood and willow, which serve as wildlife
habitat and stabilize the floodway banks and flood fringe. The water-saturated dikes also provide
appropriate substrate for the germination of cottonwood and willow seed. Historically, the
riparian community naturally regenerated itself by this periodic natural disturbance. Seasonal
flooding is an important factor in the life cycle of cottonwood trees.

Since construction and operation of the three upstream projects for flood control
and irrigation, the process has been moderated to such a degree that the Boise River no longer
creates an environment that allows for the regeneration of the riparian black cottonwood forest.
The fluvial processes that maintained diverse, self-perpetuating populations of cottonwoods have
been disrupted by damming the river. The dams have reduced the intensity of floodflows, and
have shifted the time of their occurrence (as documented on chart 5-1). Floodflows now confined
to the channel, and a lesser concentration of suspended sediment carried in the channel, have
eliminated the process that creates alluvial seedbeds. Water levels no longer recede gradually, and
do not provide the moisture to support seed germination of the black cottonwood trees. A
narrow band of riparian vegetation has reestablished itself along the steep banks of the river.

Loss of riparian habitat in the Boise River has negatively impacted the wildlife
community and, in particular, the bald eagle. The lower Boise River has been identified as a
prime wintering area for the bald eagle. Wintering bald eagles have three basic requirements:
1) an abundant food supply; 2) suitable foraging habitat with adequate perch trees; and
3) protected areas where they can roost communally at night. Bald eagles are more susceptible to
disturbances in roost areas than in perching and foraging areas.

Black cottonwood trees are commonly used by bald eagles for perching and
roosting. A prime example of critical bald eagle habitat along the Boise River is in the Barber
Pool area, located between Diversion Dam and Barber Dam. Diversion Dam is located
approximately 2 miles downstream from the Lucky Peak Project (see plate 2). There is
considerable local interest in reestablishing the regeneration of black cottonwood trees for
continuation of bald eagles and other wildlife. '

5.02. POTENTIAL ALTERNATIVE SOLUTIONS.

The following paragraphs describe four alternative solutions that were identified, during
the reconnaissance phase of this study, as having potential environmental benefits to one degree
or another. The solutions were only conceptualized, and environmental outputs or impacts were
not evaluated. More detailed studies would be required in a follow-on feasibility study. Much of
the focus of the following restoration alternatives is centered around the regeneration of the black
cottonwood trees, primarily because of high local interest. The regeneration of the black
cottonwood trees will improve bald eagle wintering habitat, fisheries habitat, aesthetics, and small
mammal habitat.
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a. Flood Easements.

The concept of purchasing flood easements along the Boise River to preclude
development is not a new idea (Corps, 1977). Areas having high potential for flooding could be
purchased, and improvements could be cleared from the area. Such a non-structural method of
flood control would also have numerous environmental benefits. In addition to flood damage
reduction, this would increase the amount of habitat available and secure it for the future. By
dedicating these lands to an undeveloped state, habitat would be provided for both wildlife and
fish. One example is improvement for bald eagles, as they have varying degrees of tolerance for
disturbance. Setback areas severing as buffer zones will secure loafing and feeding stands along
the corndor. Such easements also have the possibility of improving water quality in the river, as
these riparian zones would act as filters to clean the water as it passes through them. Ponds and
stilling basins could also act in this capacity.

b.  Release of Water from the Lucky Peak Project.

A larger sustained flow from the Lucky Peak Project, on an irregular basis, could be
released to provide a “flushing flow” in the channel. This alternative would have to be used in
conjunction with the purchasing of flood easements to limit downstream flooding as a result of the
higher flows.

Vegetation growth continues to encroach upon the Boise River channel. The spring
freshet that once took place annually is no longer present. As vegetation continually moves
towards the center of the river from both banks, it increases the chance of flooding because of its
reduced channel capacity. Consequently, flood control districts in the basin enter the channel with
heavy mechanized equipment to remove woody vegetation. This action disturbs the stream
bottom and riparian corridor in a more damaging fashion than if a high water event caused the
same amount of tree removal. Such a flushing flow has the effect of removing debris and live
growth in the channel without causing any “unnatural” environmental damage. Such a controlled
flow release mimics the natural type of high flow event that would take place in an unregulated
system. By increasing the flow in this manner, cobble embeddedness in the stream would be
reduced. Conditions for spawning salmonids wouid also be improved, as they would find more
gravel that is suitable for digging in their redds. Such flushing flows would also improve
cottonwood regeneration, and may help control the spread of noxious plants. Purple loosestrife, a
non-native species, has expanded its range tremendously in many reaches of the river. It is
speculated that a high flow event, such as that described above, would help to dislodge this
otherwise difficult-to-remove plant from the river channel.

c.  Recontouring of the Floodway.

As a way of inducing flows to spread out, recontouring portions of the floodway
could be implemented. This alternative would be particularly applicable in the Barber Pool area.
This alternative would entail reshaping the land by lowering the surface elevation of the land area
adjacent to the river and replanting the area with black cottonwood trees. Lowering the ground
elevation would bring the new cottonwood trees within reach of the groundwater table, thereby
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assuring a continued viable stand of trees. In addition, old abandoned flow channels within the
floodway could be reinstated, by means of excavation, to assure the conveyance of water in the
channels during relatively low flow conditions. Cottonwood trees would then regenerate
naturally in these zones, and provide new populations.

Currently, cottonwood regeneration is confined to the immediate streambank where
water is available. Older trees are found at a distance from the Boise River, with fewer juveniles.
The recontouring alternative would be limited to the Barber Pool area, because there is sufficient
room to allow this type of topography manipulation to take place. One drawback with this
alternative, however, is the lack of natural sediment movement in the river. The three upstream
storage projects act as sediment traps, keeping fines and cobbles from being transported
downstream where they would normally spread out across the floodplain. Such a development
would have to be coordinated to ensure significant releases from Lucky Peak Dam so that the
newly contoured areas were flooded at the proper time of the year. Another consideration is that
the high water, in order to mimic nature, would have to vary in duration and intensity every year.

d. Raising Barber Pool.

Thus alternative involves the periodic raising of the water level of Barber Pool, in
conjunction with the replanting of new cottonwood trees. This would involve raising the height
of Barber Dam. Based on existing information, it is apparent that the existing Barber Dam would
have to be replaced in order to allow for the raising of the pool.

Such a plan would provide periodic flooding of areas to assure a continued viable
habitat. However, potential foible with this solution is that it may not provide the amount of
sediment needed to prevent other plants from competing with the young cottonwood shoots. The
three upstream dams have prevented sediment from being passed downstream to act as a blanket
in preventing other plants from competing with the cottonwood trees. Sediment that does exist
would drop out in the slow moving water, but would be insufficient to allow for the sustained
growth of the new cottonwood trees.



LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 6 - WATER SUPPLY

6.01. INTRODUCTION.

Two water supply-type problems have been identified as part of the study effort. These
problems are: 1) the need for water in the area of Idaho City along Mores Creek for M&I
purposes, as discussed in section 2; and 3) the need for the reallocation of storage in the Lucky
Peak Project for M&I purposes. Although a definite need does exist for M&I water in the Idaho
City area, studies in this area were not pursued as part of this reconnaissance study. This problem
should be addressed in the follow-on feasibility study. Efforts for this study have been limited to
the reallocation of 280 AF of storage in the Lucky Peak Project for M&I purposes.

This section is a summary of the report included in appendix D. The report is an
appraisal-level study identifying Federal interest in pursuing a reallocation of irrigation storage
space in the Lucky Peak reservoir for M&I purposes. This is in response to a request from UWI
in Boise, Idaho, for the reallocation of 280 AF of irrigation storage in Lucky Peak Lake for M&I
purposes.

a. Authorization.

Section 301(a) of the Water Supply Act of 1958, as amended (43 United States
Code 390b), establishes a policy of cooperation in the development of water supplies for
domestic, municipal, industrial, and other purposes. Section 301(b) is the authority for the Corps
to include M&I water storage in reservoir projects.

b.  Lucky Peak Dam and Lake.

The Lucky Peak Project is owned and operated by the Corps, but USBR retains the
storage license for the Lucky Peak reservoir. This license is issued by Idaho IDWR for a total
gross storage of 307,043 AF. The active storage of 264,371 AF is used for flood control and
irmigation water storage. Irrigation storage is contracted by USBR. Irrigation storage allocations
are shown in appendix D.

C. United Water Idaho, Inc..

The UWI is an investor-owned utility that services 53,600 residential, commercial,
and industrial customers. The 92-square-mile area served by UWI has a population of
approximately 150,000.
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Much of UWTI’s water supply comes from groundwater wells located throughout its
service area. A significant portion of this supply, particularly during the irrigation season, is
pumped from three Ranney collectors located directly adjacent to the Boise River. These
collectors allow the diversion of high-quality groundwater from the alluvium adjacent to the Boise
River. The quality of water minimizes treatment costs and, ultimately, the cost to water
consumers. However, because of their proximity to the river, a portion of UWT’s diversions from
the Ranney collectors can affect surface flows in the Boise River.

Over the last few years, UWI has acquired natural flow rights from canal companies
and shareholders in areas that are being taken out of agricultural production due to expanding
suburbs and commercial developments in the Boise area. These diversions are junior to earlier
surface water rights and, because they can affect more senior rights, UWI operates its collectors
under an augmentation plan approved by IDWR. The plan involves the use of senior Boise River
natural flow and storage rights in Anderson Ranch to “make up” approximately 1000 AF per year
of depletion in river flows that IDWR believes is directly attributable to pumping from the Ranney
collectors.

The South Boise Mutual Irrigation Company (SBMIC) rights, together with rights
obtained from the Boise City Canal Company and Thurman Mill, are used primarily for direct
diversion into UWI’s system for M&I use. As such, the Lucky Peak storage water sought as a
result of UWI’s acquisition of SBMIC shares would be diverted from the Boise River through a
river intake structure at UWI’s Warm Springs Water Treatment Facility.

6.02. WATER SUPPLY NEEDS.

The portion of Ada County representing UWI’s service area, and areas to which it may
expand in the future, had a population of 164,780 in 1990. This area has a projected population
of 253,483 in the year 2015, as shown in table 6-1.

Year 1990 1994 2015
Population 164,780 179,000 253,480
Water Needs | 20 to 50 mgd' 44 to 52 mgd’ 30 to 75 mgd"
(31 to 77 cfs) (68 to 80 cfs) (46 to 116 cfs)
'Million Gallons Per Day

Based on the above limited data, UWI’s expansion capability of existing facilities to
80 cfs is less than the projected peak demand of 116 cfs in the year 2015.



6.03. CONSTRAINTS.

a. Groundwater Resources.

On May 3, 1995, IDWR rescinded that portion of its moratorium affecting new
water right applications for that portion of the Snake River Basin within the Boise River Drainage
Area (Basin 63).

Several areas within Basin 63 are designated as Groundwater Management Areas
(GWMA). These include the Boise Front Low Temperature Geothermal Area and the Southeast
Boise Groundwater Management Area. Conditions of water supply in the Southeast Boise
GWMA do limit UWT’s water supply options in that area. Despite the lifting of the moratorium
for Basin 63, these GWMA’s remain subject to the limitations on water rights development and
administration imposed pursuant to Idaho Code §42-233b.

b. Boise River Reservoir System Flood Control.

Within the Boise River Basin, four separate Federal reservoir projects are operated
as one system, referred to as the “Boise River Reservoir System.” This system includes Anderson
Ranch; Arrowrock; Lucky Peak; and an offstream storage reservoir, Lake Lowell. All reservoirs
are operated as a system for flood control and irrigation by a Memorandum of Understanding that
was executed on November 20, 1953. Table 2-1 shows a breakdown of active and total storage
for each of the three projects.

6.04. REALLOCATION OPTIONS.

Three possible options for reallocating storage for M&I use are: 1) the reallocation of
joint-use flood control/irrigation storage to joint-use flood control/M&I storage; 2) the
reallocation of joint-use flood control/irrigation storage to dedicated M&I storage; and 3) the
reallocation of conservation storage to dedicated M&I storage.

Joint-use of flood control space is shared space. This option would require no change in
the existing operation of the Lucky Peak Project. All water releases for flood control will be
determined, controlled, and directed by the Corps, in conjunction with USBR. Releases for M&I
purposes would be secondary to flood control.

The reallocation of flood control space is possible where the reallocation of flood control
storage volumes are small and have little or no affect on flood protection. The 280 AF requested
1s about 0.1 percent of the active storage at Lucky Peak. This represents about 0.03 percent of
the total active storage in all three projects that is available for flood control.
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The reallocation of conservation space is a possibility if the originally-authorized project
purposes are no longer required to meet present needs or may be available for new or higher
purposes. Conservation space in the Lucky Peak reservoir is designated for fish and wildlife and
sediment build-up. The conservation storage is 28,767 AF, at a pool elevation of 2,905 msl. At
this point, a 1-foot differential in water surface elevation is equal to about 800 AF. The 280 AF
represents about 0.3 feet (3.6 inches).

6.05. IMPACTS.
a. General.

The proposed change in use from irrigation to M&I purposes would not require any
physical modification of Corps facilities, or significantly change the operation of the Lucky Peak
Project to store or deliver water.

The incremental change in project releases from the 280 AF of dedicated storage is
small (0.1 percent of the total storage). Changes in reservoir elevations would also be small. This
appraisal indicates that impacts are minimal and easily surmountable. Dedicated storage for M&I
purposes would slightly impact flood control or conservation pool purposes, as well as
hydropower production at Lucky Peak. Environmental impacts at the reservoir, and downstream
in and along the Boise River, would also be minimal. However, further investigations are
necessary to clearly identify and quantify these impacts.

b.  Change in Average Monthly Project Releases.

The current operation, under the IDWR augmentation plan, has not changed the
historic releases from the Lucky Peak Project. Releases from the Lucky Peak Project continue as
though the water was used for irrigation purposes according to state water rights. Table 6-2
shows average monthly releases from Lucky Peak from 1955 to 1994.

Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep
916 205 318 575 | 1405 | 2128 | 4157 | 6199 | 5495 | 4618 | 3989 | 2915

Dedicated storage for M&I purposes allows the user to request water from storage
at any time. Assuming releases for M&I water supply are a simple plus and minus to the average
monthly flow, table 6-3 illustrates possible changes in project releases.
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280 AF Released at a Constant Flow frb.ni'Storagvev Over a Period of 2 Months

Oct | Nov | Dec | Jan | Feb | Mar | Apr [ May | Jun Jul | Au Sep

+23 | +23 | -23 -2.3
916 205 318 575 | 1405 | 2128 | 4157 | 6199 | 5497 | 4620 | 3986 | 2913

or
280 AF Released at a Constant Flow from Storage Over a Period of 6 Months

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

+1 +1 +1 +1 -2 -2
917 205 318 575 | 1405 | 2128 | 4157 | 6200 | 5496 | 4618 | 3987 | 2913

C. Flood Control.

Total usable storage for flood control at Anderson Ranch, Arrowrock, and Lucky
Peak is about 974,000 AF. The combined use of all three reservoirs does not provide sufficient
flood control along the lower Boise River, because this amount of space is not large enough to
control the runoff from large floods (50- to 100-year events). Any reduction in active storage at
Lucky Peak would impact flood control to some degree.

d. Environmental.
Under the established augmentation plan approved by IDWR, the current operating
method allowing flows to remain in the Boise River is mitigating any potential effects attributed to

the Ranney collectors.

6.06. COST OF RESERVOIR STORAGE.

The cost allocated to the non-Federal sponsor for dedicated storage is normally
established as the highest of the benefits or revenues foregone, the replacement cost, or the
updated cost of storage in the Federal project. Based on appraisal-level analyses presented in
appendix D, UWT’s estimated appropriate share of the cost of storage at Lucky Peak would be
the combination of the updated cost of storage ($56.00 per AF) and appropriate operation,
maintenance, replacement, repair, and rehabilitation (OMRR&R) costs ($1.63 per AF), for a total
estimated cost of $57.63 per AF (October 1994 price levels).

6.07. THE LEAST-COST ALTERNATIVE.

As a test of financial feasibility, the annual cost of reallocated storage should be compared
to the annual cost of the most likely, least costly alternative that would provide an equivalent
quality and quantity of water that the non-Federal interest would undertake instead of utilizing the
Federal project. Additional groundwater wells, or the construction of an additional storage
reservoir in the Boise River drainage, are considered the most likely alternatives.
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As mentioned in paragraph 6.03.a., above, conditions of the water supply in the Southeast
Boise GWMA do limit UWT water supply options in this area. Additional wells are not an option
for UWI at this time.

Constructing a new dam and reservoir is not considered to be a viable alternative because
of the inherent high costs for small volumes. Previous cost analyses for small reservoir projects
having storage capacities of 6,000 AF and 8,800 AF show costs to be about $500 to $600 per AF
(1991 price levels). : '

6.08. SPONSORSHIP.

a. Sponsor.

The sponsor is responsible for coordinating and securing or transferring all necessary
water rights for M&I purposes. The UWI, the present sponsor, operates as a regulated public
utility pursuant to a certificate of public convenience and necessity issued by the Idaho Public
Utilities Commission, as well as a franchise from the city of Boise. Under Idaho statute, UWI has
some of the characteristics of a public entity, including condemnation powers. Because UWI is an
investor-owned company, they may not qualify as a non-Federal sponsor. In that event, the city
of Boise, Idaho, is a potential sponsor for reallocation. '

b.  Coordination.

Preliminary coordination with USBR began in 1992 at the time of UWI’s initial
request for reallocation. The level of coordination to date is commensurate with the level of detail
for the appraisal stage. More intense coordination will be necessary to deal with policy and
contractual agreements between the Corps and USBR.

6.09. FEDERAL INTEREST.

a.  Project Authorization.

Contained in House Record (H.R.) 6597, 79th Congress, 2d Session, is a report
from the Board of Engineers for Rivers and Harbors, dated April 30, 1946. Portions of this
authorizing document state:

“The plan of the district engineer contemplates joint use of the storage
in Lucky Peak, Arrowrock and Anderson Ranch Reservoirs and his
recommendation makes initiation of construction of Lucky Peak
Reservoir contingent upon securing certain prior agreements from local
interests. In the opinion of the Board, the plan should be flexible in
regard to combined operation of the reservoirs in order that the use of
storage may at all times conform to changing conditions and best serve
the varying needs of the locality.”
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Although Lucky Peak was initially authonzed for flood control and potential future
changes for flood control, irrigation, and power; the local need for an M&I water supply is a
beneficial change in the use of water. This change is consistent with the intent of the Board of
Engineers for Lucky Peak to serve, at all times, the varying needs of the locality. Based on this
document, satisfying those needs is in the Federal interest. Investigations, supported by a non-
Federal sponsor, to quantify the impacts of reallocating storage for M&I purposes are also in the
Federal interest.

b. Implementation.

Alternatives to reallocating Lucky Peak storage are either too costly or are not
implementable. To meet the M&I needs of the locality, reallocation is the only viable solution.
The change in use would not require any physical modification to Corps facilities.
Implementation, however, could be fraught with administrative and coordination problems.

The method of reallocation chosen will depend upon UWTI’s need for dedicated
storage or joint-use of storage, as well as future coordination with all regulating agencies. The

various agencies are in the process of identifying their specific needs.

Dedicated storage from flood control space, or from the conservation pool space,
are other options.
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LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 7 - STUDY PARTICIPANTS AND COORDINATION

This study was conducted under the management of the Corps, Walla Walla District. The
overall management responsible for this effort was:

Lieutenant Colonel (LTC) James S. Weller, District Engineer

Mr. Matt Laws III, Chief, Planning Division

Mr. Gareth Clausen, Ms. Gina Trafton, and Mr. Carl Christianson, Acting Chiefs,
Plan Formulation Branch, during the period of the study

The reconnaissance investigation was conducted by the Corps Study Team. Other
individuals contributed information for the study through members of the study team. The study
team consisted of the following individuals:

Jerry Roediger (Study Manager) Plan Formulation Branch

Fred Buerstatte Real Estate Division

Gary Ellis Plan Formulation Branch

Chris Hyland Environmental Resources Branch
Chris Sneider Engineering Division

Gene Spangrude Hydrology Branch

A short presentation was made to the Idaho Water Resources Board (IWRB) in Pocatello,
Idaho, on July 8, 1994. The presentation explained the scope and schedule of the study.

Overall coordination for the study was accomplished through Boise River 2000, a local
organization acting as a clearinghouse for water resource-related problems within the basin.
Participants in Boise River 2000, under a Memorandum of Understanding dated October 5, 1994,
include representatives from various Federal and state agencies, affected counties, numerous
municipalities along the river corridor, flood control districts, irrigation districts, private
companies, national environmental organizations, and other interested entities and individuals that
have a stake in the lower Boise River. Boise River 2000’s plan is to establish a comprehensive
plan for the lower Boise River by the year 2000. Coordination was maintained through meeting
attendance, as well as through presentations made to the group regarding the study. An initial
meeting was held with Boise River 2000 on July 11, 1994. At that time, a presentation was made
regarding the study and input was solicited regarding the problems and needs within the basin. A
letter was received from the Boise River Flood Control District (BRFCD) Number 10, dated
September 14, 1994, reiterating both their support of the study, as well as that of Boise River
2000 (see exhibtt 2).
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Coordination was also maintained with the LBRWQP group. The LBRWQP was
established in 1992 to begin long-term water quality planning on the Boise River. Initially
focusing on nutrients and sediments, LBRWQP initiated a sampling plan to begin the assessment
of water quality conditions and prioritize actions. Coordination was maintained through attending
and making presentations at scheduled meetings. Currently, the group is limiting their efforts to
monitoring and collecting water samples, but eventually plan to expand the scope of their efforts.

The study team toured the study area during the week of July 18 through July 22, 1994, to
become familiar with the basin and its identified problem areas. On July 19, 1994, the team was
accompanied by Mr. Jim Wylie, from the city of Boise. Mr. Wylie pointed out flood problems
along the river through the city of Boise. On July 20, 1994, Mr. Jack Harrison and Mr. Kevin
Nielson, representing the LBRWQP group accompanied the study team to discuss water quality
problems along the river. On July 21, 1994, Mr. Bill Clayton, Chairman of BRFCD Number 10,
along with other BRFCD employees, Gene Gibson from IDWR, as well as Jack Gantz from the
Idaho Department of Environmental Quality (IDEQ), accompanied the study team on a tour of
the flood-prone areas in the vicinity of Eagle Island (downstream of Star Bridge). Critical
problem areas were pointed out, and solutions were discussed. On the afternoon of July 21,
1994, the study team was accompanied by Ms. Alison Beck-Haas, from USFWS, and Ms. Marti
Bridges, from Idaho Rivers United. At this time, they toured Barber Pool and other areas
downstream to discuss environmental degradation and the impact it has on the wintering of bald
eagles.

A presentation was made to the Southwest Idaho Resource Conservation and
Development Area (RC&D) Council Meeting on September 20, 1994, in Kuna, Idaho. The
presentation was intended to inform them of the ongoing study, furnish a status report, and aid in
the coordination process.

Coordination was maintained with the Ada Planning Association (APA) through individual
meetings and Boise River 2000 meetings, primarily to deal with issues related to bald eagles. The
APA published a report in 1994, titled Boise River Wintering Bald Eagle Study, Boise River
Corridor, Lucky Peak Dam to Ada/Canyon County Line. On August 3, 1994, a meeting was held
with Mr. Clair Bowman, of APA, to discuss the problem and solutions regarding the degradation
of the black cottonwood trees as it impacts the wintering of bald eagles.

Coordination was maintained with USBR through meetings associated with the LBRWQP
group. Mr. Ron Golus was UWT’s representative to LBRWQP group meetings. The USBR
conducted an appraisal-level study to identify problems and alternate solutions for reducing
irrigation return flows, latent with nutrients and sediment, into the lower Boise River. As part of
the study, a number of alternative solutions were identified, screened to a manageable number,
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and evaluated on a preliminary basis. Ten alternatives were selected for further consideration.
Four of these ten alternatives were then identified as having the potential for further
consideration. A final report, Lower Boise River Irrigation Waste Water Reuse Assessment, A
Report for the Lower Boise River Water Quality Plan, dated September 1994, was published.
The potential for ways in which UWT’s authority and the Corps’ environmental restoration
authonty could complement each another and find a better overall solution to the problem, for the
good of the community, was discussed. The USBR was attempting to identify a sponsor so that
they could move to the next level of study.



LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 8 - LOCAL COOPERATION AND SUPPORT

The initial prospective sponsor for the study was identified as IDWR; with support from
Ada and Canyon Counties, interested cities, flood control districts, and other entities. In a
meeting on September 20, 1994, with an IDWR representative, it was learned that IDWR was not
in a position to act as a sponsor for the study at this time. In cooperation with IDWR, efforts
then focused on working through Boise River 2000, as well as through individual meetings with
other prospective sponsors (county commissioners for Ada and Canyon Counties, Mayors of the
cities of Boise and Garden City, and BRFCD Number 10). Meetings were also held with APA
and the Idaho Department of Parks and Recreation (IDPR).

The following 1s a summary of formally-scheduled presentations and meetings that took
place for the purpose of identifying a local sponsor:

. October 5, 1994. Presentation to Boise River 2000.

. October 20, 1994. Meeting with Ms. Yvonne Ferrell, Director, and Mr.
Franklin Boteler, Deputy Director, of IDPR. At the meeting, they indicated interest in being a
secondary sponsor in support of a primary sponsor for an environmental restoration project in the
Barber Pool area. Exhibit 3 is a letter from them indicating their support.

. October 21, 1994. Meeting with Mayor Brent Coles and Mr. Bill Ancell,
Director of Public Works, from the city of Boise. At that meeting, they indicated concern about
the lack of capacity of the side drainages through the city of Boise to the Boise River, as well as
their willingness to participate in cost-shared studies.

. October 21, 1994. Meeting with Mr. George Vance, Chairman, and Mr. Abe
Vasquez, Commissioner, from the Canyon County Commissioners.

. November 16, 1994. Meeting with Mr. Gary Glenn and Mr. Rodger
Simmons, Ada County Commissioners.

. November 16, 1994, Meeting with Mr. Ted Ellis, Mayor of Garden City.

. January 11, 1995. Meeting with Mr. Bill Clayton, Chairman of BRFCD
Number 10, who was also active in the formation of Boise River 2000. The focus of this
particular meeting was to discuss the role of Boise River 2000 as related to the basin’s water
resources problems, needs, and potential solutions. A letter was received from BRFCD Number
10, dated September 14, 1994, reiterating their support of the study, as well as that of Boise River
2000 (see exhibit 2).
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. January 12, 1995. Meeting with Mr. Benjamin Hepler and Mr. Michael
Creamer of the then Boise Water Corporation, regarding the reallocation of storage to M&I water

supply. The Boise Water Corporation changed its name to United Water Idaho, Inc., effective
20 March 1995.

. February 9, 1995. Meeting with representatives from IDWR, regarding the
State of Idaho’s comprehensive state water plan, as well as ways the state and the Corps can
cooperate on future studies.

. February 16, 1995. Presentation to Boise River 2000 addressing the Corps’
planning program, and the services and capabilities of the Corps in relation to solving water
resource problems.

A series of two Public Meetings was held in the cities of Boise and Nampa on November
15 and 16, 1994, respectively. The purpose of both meetings was to present and discuss water
resource problems and needs, alternate solutions, information on the costs and economic
feasibility of alternatives, and to receive comment from the public. The focus of the meetings was
to identify a study sponsor for the reconnaissance and follow-on feasibility study. Comments
from the public included the concern of flooding in the Eagle Island area, limited flow-carrying
capacity of the river channel, lack of a channel maintenance program, and lack of concern by the
general public of flood potential. There was concern over solutions for flood control and how
they would adversely impact the environment. The converse was also voiced, regarding the
adverse impacts of environmental restoration on flood control. It was pointed out that a holistic
approach must be taken when identifying solutions to problems in the basin. There was both
support and objection voiced concerning the environmental restoration alternatives identified.

Although an overall sponsor has not been identified for a follow-on feasibility study, there
is considerable interest in the areas of flood damage reduction, environmental restoration, and
water supply. Boise River 2000 is a clearinghouse for water resource-related problems and
solutions in the basin. By a letter, dated 15 May 1995, the Advisory Council of the Boise River
2000 group has stated their support for continued investigations in the lower Boise River Basin,
and pledged to act as a catalyst in developing support for the sponsorship of future planning
efforts. A copy of this letter is included as exhibit 4.
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LOWER BOISE RIVER AND TRIBUTARIES, IDAHO
RECONNAISSANCE STUDY

SECTION 9 - DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS

9.01. DISCUSSION.
a. Flood Control.

Based on coordination meetings and discussions conducted as part of the study, the
concern regarding potential flooding along the Boise River and its side drainages is very apparent.
Although flood damages have been minor in the past 8 years (during a drought period), there is a
general consensus and acknowledgment that major flooding will occur along the river in the
future. In 1983, there was a heavy snowpack with unseasonably warm weather conditions that
forced an early evacuation of the upstream reservoirs to meet the flood control rule curve. The
average daily flow reached 9,500 cfs in the lower river. Minor flooding starts to occur when
discharges exceed 4,500 cfs. Major flooding starts at about 7,200 cfs. Above 10,000 cfs, flood
damages increase dramatically. On the average, the upstream storage projects are able to control
floodflows only to around 7,200 cfs, a 26-year recurrence interval. This is extremely significant,
as the Boise River floodplain continues to grow and develop (with extensive residential areas) at a
fast pace (about 3 percent annually, projected to continue over the next 20 years, and possibly
beyond). Residents continue to live under the misconception that, since the three Federal
reservoir projects are upstream, their lives and property are protected from catastrophic flooding.

A number of alternatives were considered to reduce the threat of flooding. A single
alternative was identified as being highly economically justified, having a BCR in excess of 2-to-1.
The alternative involves the diversion of floodflows out of the Boise River upstream of the high
damage areas, through an existing system of canals and a reservoir, and eventually into the Snake
River. Such a plan would reduce flows in the lower Boise River by the amount that was diverted.
It would also increase the flexibility and effectiveness of the upstream storage projects for flood
control and immgation. During periods of evacuation of the reservoir for flood control operations,
higher releases could be made from Lucky Peak Project without exceeding the regulation
objective of 6,500 cfs, as measured at Glenwood Bridge. Increased release capability would
reduce potential flooding during high runoff periods (caused by large basin snowpacks and
unusual weather conditions). The optimum size project was found to have a diversion rate of
500 cfs. Such a plan would have minimal adverse environmental impacts. A general layout of the
plan is shown on plate 5, with details shown on plate 6.
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A series of seven adjacent dry-gulch tributaries in the Boise Front Range drain
through narrow canyons onto alluvial fans. From there, they drain into the Boise River within the
city of Boise. Most of BMA north of Boise is subject to flooding from these foothill side
drainages. The canyons are susceptible to debris-laden flash floods due to intense rainfall during
thunderstorms. Flash floods can occur within 15 minutes to 6%z hours of heavy rainfall, and pose
an extreme risk for loss of life and property in some areas.

A flood warning system has been identified as being economically-justified for the
side drainages to provide notification and evacuation, as well as potentially reduce costs and/or
reduce loss of life from thunderstorm-type floods. A flood warning system could be included as a
solution to flood problems in the side drainages. A flood warning system would be of particular
benefit used in conjunction with the NWS doppler radar, as many homes in the foothills are built
over the channels. of the side drainages.

b. Environmental Restoration.

Since the construction of the three projects upstream of Boise for flood control and
irrigation, the configuration and use of the floodplain along the Boise River has changed
significantly. Because of the regulation of high frequency flows, higher flood protection, and
associated reduced flood-prone areas downstream of the projects, urban development has
encroached into the natural floodplain and has substantially reduced the natural qualities and
riparian habitat along the river. The natural fluvial process has also been moderated to such a
degree that the Boise River can no longer maintain an environment that allows for the
regeneration of the black cottonwood forest along the river, which is vital in maintaining
wintering areas for the bald eagles as well as a wide variety of fish and wildlife. There is a strong
interest within the local community to stop further degradation of the black cottonwood forests,
and restore what has been lost. Although no specific alternatives were evaluated in detail,
alternatives were identified conceptually. At least one alternative appears to have the potential for
high project outputs.

C. Water Supply.

To meet both present and future water demands, UWI (a provider of water for
residents of the city of Boise, under franchise with the city), has begun to acquire excess irrigation
storage in the three upstream storage projects. They are reallocating the storage from irnigation
to M&I water supply. They are systematically purchasing state water rights from irrigation canal
companies, as land in the Boise River Basin is converted to residential use from agricultural use.
They plan to use the storage to meet their present and future M&I water supply storage needs.
With a 3-percent annual growth rate, which has been experienced and is projected to continue
over the next 20 years, significant future surface water needs exist. The UWI has requested that
the Corps reallocate an initial 280 AF of irrigation storage in Lucky Peak Project for M&I water
supply, as a test case to establish the procedure for future requests. Additional requests for
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storage reallocations will be made in the future. An appraisal-level evaluation, conducted as part
of this study, determined that there is Federal interest in the reallocation of the 280 AF of storage.
In addition, this evaluation indicated that further, more in-depth studies are warranted. Additional
surface water needs for the rapidly growing Boise River Basin are significant (up to 75 mgd over
the next 20 years). '

Boise County, in the vicinity of Idaho City, is witnessing a water shortage from both
surface and groundwater supplies. As a result of the drought over the past 8 years, surface runoff
has been reduced substantially. Water levels in domestic water wells have fallen dramatically.
Although the situation was not evaluated as part of this study effort, it is apparent that there is a
definite need for some type of surface storage (for M&I purposes) to serve Boise County.

9.02. CONCLUSIONS.

There is an intense interest in flood control and environmental restoration, and a need for
reallocation of storage in Lucky Peak Project. The State of Idaho, through IDWR, supports
continual efforts to address the problems and opportunities identified in this report. The IDWR
has indicated that they are interested in further discussion regarding the joint exploration (with
counties, cities, and flood control districts, ezc.) of the problems and needs of the basin as part of
their Comprehensive State Water Plan for the lower Boise River Basin, scheduled for initiation in
July 1996. The IDWR and the Corps are developing the necessary plan of action to provide
funding in the states Fiscal Year 1997 budget to sponsor further work, in cooperation with the
public, various interest groups, and Boise River 2000 (acting as the catalyst for state
sponsorship). Boise River 2000 is a local organization acting as a clearinghouse for water
resource-related problems within the basin. Participants in Boise River 2000 include
representatives from various Federal and state agencies, affected counties, numerous
municipalities along the river corridor, flood control districts, irrigation districts, private
companties, national environmental organizations, and other interested entities and individuals that
have a stake in the lower Boise River.

9.03. RECOMMENDATIONS.

It is recommended that this reconnaissance study be placed in an “inactive” status until
sponsorship for the follow-on feasibility study can be formulated. Continued coordination with
IDWR, BRFCD Number 10, Boise River 2000, UWI, the city of Boise, and Ada County will be
accomplished under other available authorities until such time as appropriate sponsorship has
developed.

/signed/

James S. Weller

Lieutenant Colonel, Corps of Engineers
District Engineer
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/signed/
James S. Weller
Lieutenant Colonel, Corps of Engineers
District Engineer
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BOISE RIVER FLOOD CONTROL DISTRICT #10

P.O. Box 46
Star, Idaho 83669

September 14, 1994

Jerry Roediger
U.S. Army Corps of Engineers
Building 613A
Walla Walla, WA 99362-9265

Dear Jerry:

| am writing pursuant to our meeting earlier this summer about the Boise River. |
would like to reiterate the position of Flood Controi District #10 as well as a general
feeling from the Boise River 2000 group concerning the overall approach.to a study
and subsequent project on the Boise River. The Boise River has always been looked

at in piecemeal fashion and we feel it is necessary to put the pieces together in a long
term approach.

Three areas of high priority for the Corps of Engineers Projects, as | understand them,
are: '

1. Flood Control
2. Navigable Waters
3. Environmental Restoration

The proposed project would fulfill two of the requirements: flood control and
environmental restoration. One of the big concerns about flood control is channel
capacity and it may be appropriate for the Corps to consider creating channel capacity
prior to additional growth. Channelization that is currently taking place in or along the
river due to building is channelizing the river which is creating more of a concern on
the part of the Fiood Control District for the downstream flows. The river, in its
multifaceted facility, is now being required to handle more water which would normally
go into the ground. That water is now being funneled to the river which forces normal
watershed areas and an increasing amount of urban water to serve as a flood
channel. Since inception of the dams, the river has changed dramatically, especially
in the Barber Dam area. |n addition, land use adjacent to the river has changed

dramatically and farming and urban encroachment along the river have created a
massive difference in the demands on flood control. .

Flood control and aesthetics (old cars and concrete) along the river are minimally
compatible. The concrete is especially poor and both the cars and the concrete do

Exhibit 2
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not allow vegetation to restart. Aesthetically and environmentally flood control is
extremely poor and we would like to consider doing a project which would include
removal of the cars and concrete replaced with jetties and barbs for protection of the
river. In addition, areas in which water could dissipate should be considered.
Removal of gravel from the river in appropriate places and the institution of the barbs
and jetties is critically important. Once this is fixed, additional barbs and jetties would
be beneficial in a project that would be of great significance to the river and its
inhabitants in the form of a diversion dam system.

As you are aware, irrigation districts are under no restriction regarding construction
and maintenance of their diversion dams along the river. As can be seen in a view of
the river, diversion dams consist of both engineered facilities as well as unstructured
facilities. During high water, gravel from unstructured facilities is flushed down the
river. Major problems exist at the Middleton and Star Bridges where flushed gravel is
deposited downstream. The irrigation district comes in the following year, pushes
more gravel into that area because the hole has been refilled with gravel and the river
is disturbed again. The Corps could make a significant contribution to a permanent
generic diversion dam. Your members were shown one design along the Star Bridge
in which concrete is put into the river all the way across. Structures that would hold
2x12's are designed so that during the irrigation season, the structure can be put up,
the wood put in, and the diversion created during the irrigation season. At the end of
the season the wood is taken down and the pipes laid back down with their braces.
As a result, the river bottom has not been disturbed and gravel remains in place. A
generic dam would have to be engineered for each specific location. We would fike to
include facilities for canoeists, etc. and | sincerely believe that the irrigators would
consider something like this if they were shown the benefits. In addition, if justification
for paying for this through the Corps cannot be made then perhaps long term

financing could be created since this would be very beneficial to flood control on the
river.

The niver environment has changed dramatically due to the lack of flooding. | know
you have received a recommendation from the Eagle Task Force which is an excellent
organization that is focusing on the wintering bald eagles. We would like to see
consideration not only for the eagles but also restoration of the cottonwood forest
along the Boise River. Because there has been no flooding action, the cottonwoods
are dying and unless this is done in the near future the mature trees will be lost and
there will be no young trees coming along. There are methods that can be used for
quick growing of trees and we feel that this is something that was destroyed by the
dam construction and greatly fits into environmental restoration. This could be done
and be of great benefit to all those involved.
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Finally, the Corps has an opportunity along the Boise River to create a unique project
that could be the vanguard of many projects throughout the United States. If the
Corps would consider coming in and doing the whole river from Lucky Peak Dam to
the confluence of the Snake River, it would provide a new focus in projects for all
rivers in the United States. Provision could be made for this area before it gets built
up and possibly save the river from being cemented in the future. The Corps would
be the one to provide the leadership. This is an opportunity for leadership to come
forward and it is hoped that this will be considered.

Sincerely,

Ui M. &V?fzﬂ%

William C. Clayton, Chairman
Flood Control District No. 10

pc: Boise River 2000

CB\CLAYTONLTR
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February 14, 1995

IDAHO DEPARTMENT

S OF S

PARKS&RECREATION

Lt. Colonel James S. Weller

District Engineer

Department of the Army

Walla Walla, Washington 99362-9265

SUBJECT: Lower Boise Tributaries Reconnaissance Study
PHILIP E. BATT

Governor

YVONNE S. FERRELL

Director

Dear Colonel Weller:

The department would like to express its support for the Lower Boise
FRANKLIN E. BOTELER, Ph.D. Tributaries Reconnaissance Study. In particular, we are interested in
Deputy Director developing management prescriptions for the Barber Pool area of the

Boise River and implementing appropriate natural resource management
IDAHO PARK AND activities. This area serves as important habitat for overwintering bald
RECREATION BOARD eagles, deer, and other wildlife. It has been called one of Idaho’s ten

most unique natural areas.
Robert M. Haakenson

Region One We would be interested in participating as a partner in a larger study
Thomas L. Neal intended to examine and improve the ecology of the Boise River corri-
Region Two dor.

Sheila Robertson
Region Three

Glenn Shewmaker

Region Four

Ren E. Thomson
Region Five

Monte Q. Later
Region Six

PO. BOX 83720
BOISE, IDAHO 83720-0065
(208) 334-4199
FAX (208) 334-3741
TDD 1-800-377-3529
Street Address
5657 Warm Springs Avenue

Equai Opportunity Employer

Q

|
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Boise River 2000

"An organization comprised of citizens, user groups, and
government to coordinate activities related to the Boise River"

May 15, 1995

LTC James S. Weller, District Engineer

U.S. Army Corps of Engineers, Walla Walla District
201 N. Third Ave.

Walla Walla, WA 99362

Dear LTC Weller:

This letter is to state the support of the Boise River 2000 Advisory Council and
membership for the continued investigation identified in the Corps of Engineers’ (Corps)
Lower Boise River and Tributaries Reconnaissance Study. The Boise River 2000 group
will act as a catalyst to attempt to develop financial support for sponsorship of
appropriate future efforts to plan for the mutipurpose use of the Boise River.

The Boise River 2000 group is an organizations comprised of citizens, user
groups, and government entities along the Boise River corridor who have all signed a
Memorandum of Understanding which allows coordination and collaboration on
activities related to the future of the Boise River and adjacent lands. The area of interest
of this group consists of the water and related land resources from Luck Peak Dam
downstream to its confluence with the Snake River. This group is guided by an Advisory
Council charged with the formulation and general administration of policy. I have
enclosed information detailing the membership and the by-laws of the organization.

Mr. Mathew Laws of your staff met with the Boise River 2000 group on February
16, 1995 and gave a presentation of the various ways the Corps could support our efforts
and provide quality service your District has a reputation for. It is the hope of the
Advisory Council that we can work closely with the Corps in the years ahead to develop a
basin partnership that brings all users of the resources of the Boise River together in
development of a framework plan for the future that everyone will be proud of.

Sincerely,

Ml)xam Clayton '

Chairman

Post Office Box 46 & Star, Idaho € (208) 286-7801
Exhibit 4
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