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1 Overview

1.1 Background

In 1980, Congress authorized creation of the
Northwest Power Planning Council (or
NPPC, which in 2003 became the Northwest
Power and Conservation Council, or NPCC)
to give the states of Idaho, Montana, Oregon,
and Washington a political voice in managing
the federal hydropower system located in the
Columbia River basin. In addition, the NPCC
was directed to develop a program—the
Columbia River Basin Fish and Wildlife
Program—to protect, mitigate, and enhance
fish and wildlife communities and populations
affected by the Columbia River hydropower
system.

In past years, the NPCC and Columbia Basin
Fish and Wildlife Authority (local managers
of fish and wildlife resources) reviewed
proposals submitted for on-the-ground
projects and research. The Bonneville Power
Administration then funded approved
projects. Recently, independent scientific
review panels recommended that subbasin
plans be developed to better guide the review,
selection, and funding of projects that
implement the NPCC’s Columbia River Basin
Fish and Wildlife Program. In an effort to
refine this program, a new review and
selection process has begun. This process
includes subbasin summaries (interim
information), assessments, and management
plans, which provide a base of information
and direction on conditions, limiting factors,
and needs in the basin.

Creation of these documents is followed by a
rolling review of proposals by an Independent
Scientific Review Panel, the Columbia Basin
Fish and Wildlife Authority, and the NPCC.
Under the rolling provincial review, project
proposals from a given subbasin will only be
reviewed once every three years.

May 2004

1.2 Assessment Conceptual
Framework

The NPCC has outlined eight scientific
principles to guide the operation of its
Columbia River Basin Fish and Wildlife
Program.

These principles frame the assessment of the
Upper Snake province.

1.2.1 Scientific Principles

Eight scientific principles guide the operation
of the NPCC’s Columbia River Basin Fish
and Wildlife Program. These principles
served as the foundation for the fisheries and
terrestrial technical teams that were formed to
provide input to this technical assessment for
the Upper Snake province. These principles
are as follows:

1. The abundance, productivity, and
diversity of organisms are integrally
linked to the characteristics of their
ecosystems.

2. Ecosystems are dynamic and resilient, and
they develop over time.

3. Biological systems operate on various
spatial and time scales that can be
organized hierarchically.

4. Habitats develop through and are
maintained by physical and biological
processes.

5. Species play key roles in developing and
maintaining ecological conditions.

6. Biological diversity allows ecosystems to
persist despite environmental variation.

7. Ecological management is adaptive and
experimental.

8. Ecosystem function, habitat structure, and
biological performance are affected by
human actions.
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As the NPCC'’s scientific principles indicate,
the relationships of ecosystems, habitats, and
populations of fish, wildlife, and plants are
very complex. In most cases, these
relationships are both undefined and
interrelated. Changes resulting from weather,
fire, flood, disease, or habitat loss may not
only directly reduce or increase fish and
wildlife populations, but they may also
indirectly perturb relationships and
interactions between and among fish, wildlife,
and their ecosystems to the same or greater
extent than the direct effects.

In the Upper Snake Province, we defined
seven limiting factors, or environmental
bottlenecks, that may limit fish, wildlife, and
their habitats. These factors, in relation to
their causes and their manifestations, provide
a simplistic working picture of how we
evaluated focal populations, focal habitats,
and ecosystems in this assessment (Figure 1-

1.

These limiting factors may act exclusively,
such as when a fire eliminates old growth
forest habitat necessary for old growth-
dependent species such as the fisher (Martes
pennanti). Or they may act simultaneously or
in a composite, such as when aquatic habitat
quantity is reduced by water diversion, the
remaining water in the stream is reduced in
quality by increased water temperatures, and
population linkage between aquatic species
and the amount of water in the stream is
reduced or eliminated.

Each limiting factor may manifest itself
differently, depending on the status of the
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species or habitat, the scale of the effect, and
the cause of the limiting factor. For example,
wolf predation of elk calves may locally limit
elk population growth, especially in an area of
low habitat quality but will not threaten elk
rangewide. In this assessment, our simplistic
model suggests causes of limiting factors
affecting focal species and habitats and the
manifestation of the limiting factor in a focal
species, habitat, or ecosystem (Figure 1-1).

Our model is scale independent. And it does
not represent whether invasive exotic weeds
are a competitive or habitat quality limiting
factor or both, and it does not imply that fish,
wildlife, and ecosystem relationships are as
linear and simplistic as shown.

In this assessment, we assume that each of the
ecosystems, habitats, and species we assessed
originated and functioned optimally prior to
anthropogenic influence (Figure 1-2). Pre-
anthropogenic optimum function is assumed
to be resilience of fish and wildlife systems
and sustainability of populations within the
range of natural variability. We suggest that
increasing anthropogenic effects have
exaggerated the limiting factors beyond the
range of natural variability and that this
pressure has simplified interactions and
relationships and reduced the resilience of
focal habitats and species, leading to long-
term decline (Figure 1-2). Ongoing declines
in focal habitats or species have unknown
consequences at best and lead to extinction
for one or more species at worst.
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B to C represents desirable range for state variable)
D = projected trend of focal habitat or species in ecosystem
X = area of predicted sustainability

Figure 1-2.

Through definition of limiting factors and
their causes, we identify strategies to relieve
or eliminate the limiting factors and increase
the trend and status of focal species, habitats,
and ecosystems. We use the best available
information to select focal species, define the
status of each focal fish and wildlife species
or habitat, and then synthesize this
information into working hypothesis to direct
effective relief of limiting factors.
Implementation of management strategies
will ideally move the trend or status of focal
species or habitats upward toward the
acceptable and sustainable levels defined by

Schematic representation of a sustainable restoration scenario (adapted from
National Academy of Sciences, 1992)

the biological objectives in the provincial
plan. Monitoring and evaluation of strategy
implementation is necessary to test the
hypothesis of the management experiment,
the effectiveness of the strategy, and increase
learning through management actions.

1.2.2 Provincial Null Hypotheses

Scientific methodology incorporates
hypothesis testing by first assuming a
specified action has no effect or impact on the
parameter in question. This is called the null
hypothesis (Ho). From the provincial
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perspective, the broadest null hypothesis is
that fish and wildlife species and their habitats
are not limited in the Upper Snake province.
The broadest alternative hypothesis (Hp)
states fish and wildlife species and their
habitats are limited by one or more of seven
identified limiting factors. More specifically,
we begin our assessment with the following
null hypotheses.

Hypothesis A

Ho: Habitat quantity does not limit the
abundance, distribution, life history, and
ecological relationships of focal species and
habitats.

Hypothesis B

Ho: Habitat quality does not limit the
abundance, distribution, life history, and
ecological relationships of focal species and
habitats.

Hypothesis C

Ho: Population harvest does not limit the
abundance, distribution, life history, and
ecological relationships of focal species and
habitats.

Hypothesis D

Ho: Competition among and between fish
and wildlife species and habitats does not
limit the abundance, distribution, life history,
and ecological relationships of focal species
and habitats.

Hypothesis E

Ho: Predation does not limit the abundance,
distribution, life history, and ecological
relationships of focal species and habitats.
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Hypothesis F

Ho: Disease does not limit the abundance,
distribution, life history, and ecological
relationships of focal species and habitats.

Hypothesis G

Ho: Population and habitat fragmentation and
loss of connectivity does not limit the
abundance, distribution, life history, and
ecological relationships of focal species and
habitats.

The alternative or working hypothesis (Hp) is
the opposite of the null hypothesis (Ho). It
may be developed intuitively or be based on
data and information. The alternative or
working hypothesis is refuted based on data
and information collected using scientific
methodology during designed actions.

Our assessment begins by presuming seven
stated null hypotheses based on our simplistic
model (Figure 1-1) and ends by statement of
alternative hypothesis Ha developed through
synthesis of the information on fish, wildlife,
habitats, environmental conditions, and
limiting factors we gathered during the
assessment. Management and monitoring
strategies designed to change the influence of
the identified limiting factor on focal species
or habitats and measure that change can
reinforce or refute these working or
alternative hypotheses.

1.3 General Description
1.3.1 Province Location

The Upper Snake province is the uppermost
province of the Snake River system and
includes areas within Idaho, Wyoming, Utah,
and Nevada (Figure 1-3). It includes the
Snake River and all its tributaries from
Shoshone Falls, Idaho, to its headwaters in
Wyoming, as well as the closed basins on the
northern edge of the Snake River Plain. The
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Upper Snake province is divided into three
subbasins: the Upper Snake, Snake

[ Columbia River Basin
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Headwaters, and Closed Basin (Figure 1-4).

D States NORTH
I Upper Snake Subbasins 0 125 250 500
I
Kilometers
WA
MT
OR WY
NV
CA I

Figure 1-3.
River basin.

1.3.2 Snake Headwaters Subbasin

The Snake Headwaters subbasin encompasses
some of the most pristine terrestrial and
aquatic temperate montane ecosystems in the
Columbia River basin system. This subbasin
lies within the heart of the northern Rocky
Mountain region, straddling the border
between southeastern Idaho and western
Wyoming (Figure 1-3). The key rivers that
are a part of or feed into the Snake
Headwaters subbasin include the Snake, Salt,
Greys-Hoback, and Gros Ventre rivers. Some
of the most important cottonwood gallery

Location of the Upper Snake province and its three subbasins within the Columbia

forests in the Intermountain West exist within
this river parkway. Lakes and reservoirs
within the drainages include Jackson Lake,
Palisades Reservoir, and Ririe Reservoir. The
Snake River itself harbors one of the few
fluvial populations of Yellowstone cutthroat
trout in Idaho.

The forested areas of the Snake Headwaters
are home to diverse mammalian and avian
species, including the largest population of
nesting bald eagles in the Greater
Yellowstone Ecosystem (an area including the
Snake Headwaters subbasin and with broad-
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reaching environmental and ecological
oversight). National Forests within the Snake
Headwaters subbasin include the Targhee-
Caribou and Bridger-Teton. The subbasin also
includes Grand Teton National Park, Jackson
Hole Elk Refuge, Jackson National Fish
Hatchery, and Gros Ventre Wilderness.

1.3.3 Upper Snake Subbasin

The Upper Snake subbasin includes the
Blackfoot River, Portneuf River, and Henrys
Fork watersheds and numerous tributaries
across this area of southeastern Idaho. The
Henrys Fork and Teton River watersheds of
the Upper Snake subbasin have been well
known for trout fishing and other recreational
opportunities since the 1880s. The area
provides one of the most important rainbow
trout (Oncorhynchus mykiss) fisheries in the
state in terms of habitat, fish populations, and
angler use (IDFG 2001). In addition, rich
agricultural land along the lower reaches of
the Henrys Fork provides the world’s largest
seed potato production area (Van Kirk and
Griffin 1997). An estimated 75% of the
economy of southern Idaho is driven by
agricultural business in this area. Streamflow
of the Snake River and its major tributaries is
highly regulated by dams and diversions.
Over the past two decades, water and other
natural resource management issues in the
subbasin have received national attention, for
both the intensity of conflicts over them and
the eventual success of collaborative subbasin
research and management efforts.

1.3.4 Closed Basin Subbasin

The Closed Basin subbasin occupies a remote
and sparsely populated area of east-central
Idaho. This subbasin is distinct in that the
major flowing waters in the subbasin, such as
the Big Lost and Little Lost rivers, percolate
through the volcanic flows of the Snake River
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Plain and disappear. Through discharge of the
Snake River aquifer, the flows emerge in
springs along the Snake River. More than
70% of the roadless areas greater than
199,908 acres (809 km?) in the lower 48 states
are in this subbasin. Because of the
remoteness and areas of limited accessibility,
most wildlife populations are in reasonably
good condition. Exceptions include the
greater sage grouse (Centrocercus
urophasianus), some Neotropical migrant
birds, and other birds experiencing rangewide
declines stemming from changes outside the
provincial boundaries. Fish populations and
aquatic habitats in this subbasin are more
impacted by anthropogenic activities,
including water use and historical fish
management and stocking practices.
Basinwide information is lacking for a
number of taxa, notably nongame species,
including songbirds, amphibians, reptiles, and
bats and other small mammals.

1.4 Physical Description

The Upper Snake province is 18,497,568acres
(74,857 km?) (Table 1-1) and composed of
22 watersheds (Figure 1-4). The province
incorporates lands within the boundaries of
Idaho, Wyoming, Utah, and Nevada.
Elevations in the province range from the
summit of the Grand Teton at 14,436 ft
(4,400 m) to Shoshone Falls at 2,625 ft

(800 m). This province contains the origins of
the Snake River, the largest tributary to the
Columbia River. The Snake River origins are
on the Continental Divide south of
Yellowstone National Park boundary and at
nearly the most northern point of Grand Teton
National Park. The water originating in the
Closed Basin subbasin of the Upper Snake
province enters the Snake River at Thousand
Springs, below the Shoshone Falls boundary
of the Upper Snake province.
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Figure 1-4. Major hydrologic units (22 watersheds) within the Upper Snake province.
Table 1-1. Drainage areas, numbers of named streams, and their total stream kilometers for
the 22 major hydrologic units (watersheds) within the Upper Snake province
(source: IFWIS 2003).
Hydrologic Drainage Number Total
Watershed Code ! State 2 | of Named | Stream
Unit Code Area (km?)
Streams km
Snake Headwaters subbasin
Greys—Hoback GHB 17040103 Wyoming 4,062 311 1,161
Gros Ventre GVT 17040102 Wyoming 1,663 195 576
Palisades PAL 17040104 Idaho/Wyoming 2,395 170 896
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Hydrologic Drainage Number Total
Watershed Code Unit Code State Area (km?) of Named | Stream
Streams km
Salt SAL 17040105 Idaho/Wyoming 2,303 231 939
Snake Headwaters SHW 17040101 Wyoming 4,405 232 1,080
Subbasin Totals 14,828 1,139 4,652
Upper Snake subbasin
American Falls AMF 17040206 Idaho 7,544 136 1,004
Blackfoot BFT 17040207 Idaho 2,842 141 984
Goose GSE 17040211 Idi?:‘gjc{:h/ 2,898 15 1113
Idaho Falls IFA 17040201 Idaho 2,975 48 485
Lower Henrys Fork LHF 17040203 Idaho/Wyoming 2,666 108 761
Portneuf PTF 17040208 Idaho 3,441 300 1,455
Raft RFT 17040210 Idaho/Utah 3,915 232 1,342
Teton TET 17040204 Idaho/Wyoming 2,857 159 1,163
Upper Henrys Fork UHF 17040202 Idaho/Wyoming 2,873 223 1,242
Upper Snake—Rock USR 17040212 Idaho 2,530 39 347
Lake Walcott LWT 17040209 Idaho 9,283 142 865
Willow WIL 17040205 Idaho 1,682 83 611
Subbasin Totals 45,506 1,826 11,372
Closed Basin subbasin
Beaver—Camas BCM 17040214 Idaho 2,576 177 898
Birch Creek BCK 17040216 Idaho 1,864 123 737
Big Lost River BLR 17040218 Idaho 5,139 474 2,161
Little Lost River LLR 17040217 Idaho 2,516 157 894
Medicine Lodge MDL 17040215 Idaho 2,428 98 603
Subbasin Totals 14,523 1,029 5,293
Province Totals 74,858 3,994 21,317

The Snake Headwaters subbasin of the Upper
Snake province lies within the northern
Rocky Mountains and straddles the border
between southeastern Idaho and western
Wyoming (Figure 1-3). The subbasin occurs
within portions of the Northwest Basin and
Range, Snake River Basalts, Yellowstone
Highlands, and Over thrust Mountains
ecoregional sections (McNab and Avers
1994). The 3,664,079 acres (14,828-km?)

subbasin encompasses five watersheds:
Greys—Hoback, Gros Ventre, Palisades, Salt,
and Snake Headwaters. The Greys—Hoback,

Gros Ventre, and Snake Headwaters

watersheds are all located in Wyoming. The
Salt watershed lies between the boarders of
Wyoming and Idaho. The majority of the
Palisades watershed is located in Idaho, with
only a small portion in Wyoming.
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Figure 1-5.

The Upper Snake subbasin is located in
eastern Idaho and encompasses 12 watersheds
(Figure 1-4): American Falls, Blackfoot,
Goose, Idaho Falls, Lower Henrys Fork,
Portneuf, Raft, Teton, Upper Henrys Fork,
Upper Snake—Rock, Lake Walcott, and
Willow. Watersheds that include areas in both
Idaho and Wyoming are the Lower Henrys
Fork, Upper Henrys Fork, and Teton
watersheds. Both the Goose and Raft
watersheds include areas in both Idaho and
Utah. The Goose watershed also includes area
within Nevada. Land surface elevation above
sea level ranges from 13,451 ft (4,100 m) in
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Major waterways within the 22 watersheds of the Upper Snake province.

the headwaters of the Snake River to 800 m at
Shoshone Falls. Most streams in the subbasin
originate in the foothills or montane regions
that are between 5,906 and 9,843 ft (1,800 to
3,000 m) in elevation. Major tributaries
include the Blackfoot, Portneuf, and Raft
rivers and Goose and Big Cottonwood creeks
(Figure 1-5).

The Closed Basin subbasin encompasses five
watersheds in east central Idaho (Figure 1-4):
the Big Lost, Little Lost, Birch, Medicine
Lodge, and Beaver—Camas. These headwater
streams originate in the mountains of
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southeastern and south-central Idaho and
terminate on the Snake River Plain. Although
these streams are located within the Snake
River basin, the immense lava formations of
the upper Snake River Plain prevent them
from forming an overland connection with
other streams in the basin. During the
Pleistocene, increased streamflows from these
rivers combined to form Lake Terreton
(Pierce and Scott 1982). This period was
likely the most recent connection that these
waters had with other streams. Today, and for
the past 12,000 years, waters from these
drainages sink into the lava along the northern
edge of the Snake River Plain and contribute
recharge to the Snake River Plain aquifer
system from surface flow onto the plain and
as underflow from the respective watersheds.
The aquifer resurfaces and discharges to the
middle Snake River at Thousand Springs near
Hagerman, Idaho, approximately 124 miles
(200 km) from the terminus of the Closed
Basin subbasin watercourses.

1.4.1 Drainage Area

Some of the major drainage systems in the
province are the Big Lost, Little Lost,
Blackfoot, Portneuf, Raft, Greys-Hoback,
Palisades, Henrys Fork, and Beaver—Camas
(Table 1-1). Major water impoundments
within the province include American Falls
Reservoir, Lake Walcott, Palisades Reservoir,
Jackson Lake, Mud Lake, Blackfoot
Reservoir, Grays Lake, Henrys Lake, Moran
Lake, Mackay Reservoir, and Island Park
Reservoir (Figure 1-5).

1.4.1.1 Snake Headwaters Subbasin

The Greys—Hoback watershed is located in
the southeastern section of the Snake
Headwaters subbasin in Wyoming. The
watershed contains a total area of 1,003,742
acres (4,062 km?) (Table 1-1). This watershed
links the tributaries of the Snake River,
Jackson Lake Reservoir, the Hoback River
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(which flows from the east and joins the
Snake River at Hoback Junction, Wyoming),
and waters that originate in the Bridger-Teton
National Forest. All waters confluence and
flow south to Palisades Reservoir.

The Salt watershed is located in the
southwestern section of the Snake Headwaters
subbasin (Figure 1-4) in an area known as
Star Valley The watershed contains a total
area of 569,084 acres (2,303 km?) (Table 1-1)
and is comprised of the drainage and
tributaries of the Salt River originating in the
Bridger-Teton National Forest and eventually
meandering through Star Valley to join the
Greys River near Alpine, Wyoming. This
subbasin’s waters originate in the Bridger-
Teton National Forest.

The Palisades watershed is located midway
down the Idaho—Wyoming border.
Approximately 10% of the watershed is in
Wyoming. This watershed contains a total
area of 591,817 acres (2,395 km?) (Table 1-1)
and is comprised of the drainage and
tributaries of the South Fork Snake River
from Palisades Reservoir at the southeast
corner of the watershed, through the small
communities of Swan Valley (Figure 1-6) and
Irwin, Idaho, to the U.S. Geological Survey
gauging station at Heise, Idaho.

The Snake Headwaters and Gros Ventre
watersheds are the only two watersheds in the
subbasin that are entirely located in the State
of Wyoming. The Snake Headwaters
watershed is the largest watershed in the
subbasin with a total area of 1,088,499 acres
(4,405 km?) and 232 named streams (Table 1-
1). The Gros Ventre watershed is the smallest
in the subbasin with a total area 0of 410,936
acres (1,663 km?) and 195 named streams.

1.4.1.2 Upper Snake Subbasin

The Upper Snake subbasin contains over
7,022 miles (11,300 km) of streams (Table 1-
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1). Streamflow in the Snake River and its
major tributaries is highly regulated by dams
and diversions, primarily for agricultural use
and hydroelectric power generation. Irrigation
projects have resulted in about 5,717 miles
(9,200 km) of canals and 1,305 miles

(2,100 km) of drains in the subbasin, and
water transfer from one river watershed to
irrigate crops in another is common practice.

However, as available surface-water supplies
have diminished, use of ground water in the
Upper Snake subbasin has increased. From
1980 to 1990, annual ground-water use
increased to 2.6 million acre-feet (Maupin
1995). At Heise, upstream from nearly all
irrigation uses, the average annual flow of the
Snake River approximates 6,900 cubic feet
per second (cfs). A significant amount of the
river flow below Heise is lost to groundwater
and naturally recharges the eastern Snake
River Plain aquifer. Streamflows are reduced
by irrigation diversions to an average flow of
3,450 cfs at Milner Dam. A portion of the
water that is diverted for agriculture
percolates into the aquifer. Some of this
groundwater returns to the Snake River in
other reaches, such as the reach between the
cities of Blackfoot and American Falls, Idaho.

The Lower Henrys Fork, Upper Henrys Fork,
and Teton watersheds drain areas of 658,783;
709,934; and 705,980 acres, respectively
(2,666; 2,873; and 2,857 kmz, respectively
(658,783, 709934, and 705980 acres,
respectively) (Table 1-1). Major tributaries in
the watersheds are Henrys Lake Outlet and
the Buffalo, Warm, Falls, and Teton rivers
(Figure 1-5). Our listing of Henrys Lake
Outlet as a tributary follows the convention
that the Henrys Fork begins at the confluence
of Henrys Lake Outlet and Big Springs (Van
Kirk and Benjamin 2000). Most maps list the
stream segment between Henrys Lake and
Big Springs as the “Henrys Fork,” but local
usage refers to this stream as “Henrys Lake
Outlet.” In 2001, the name of this stream
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segment was officially changed to “Henrys
Lake Outlet” to be consistent with local usage
and with the fact that in terms of total annual
discharge, Big Springs, and not Henrys Lake,
is the source of the Henrys Fork. The Upper
Henrys Fork watershed consists of the Henrys
Fork and its tributaries upstream of Ashton
Reservoir. The Lower Henrys Fork watershed
contains the river and its tributaries from
Ashton Reservoir downstream to its
confluence with the Snake River, excluding
the Teton River. This hydrologic unit consists
primarily of the Falls River drainage. The
Teton watershed includes the Teton River and
its tributaries (Figure 1-5).

The Raft watershed encompasses an area of
about 963,711 acres (3,900 km?), about 95%
of this area is in Idaho and the rest in Utah.
The headwaters originate on the east side of
the Albion Mountains southeast of the town
of Oakley, Idaho. Perennially flowing
headwater tributaries originating from the
Albion Mountains near the City of Rocks
National Reserve include Almo Creek and
Edwards Creek. Tributary streams originating
on the west side of the Black Pine Mountains
include Sixmile Creek and Eightmile Creek.
Farther downstream near the town of Malta,
Cassia Creek enters the Raft River, which
enters the Snake River at about 14 miles

(23 km) downriver of Massacre Rocks State
Park.

Located to the west of the Raft watershed, the
Goose watershed has an estimated area of
716,111 acres (2,898 km?) (Table 1-1). The
headwaters of Goose Creek originate in the
South Hills south of the town of Twin Falls,
Idaho, and flow south into Nevada, east into
Utah, and then north into Idaho. Several
spring-fed headwater tributaries in all three
states provide significant flows to Goose
Creek before it reaches the Oakley Reservoir
impoundment, about 4 miles () south of the
town of Oakley, Idaho.
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The Blackfoot watershed encompasses
702,274 acres (2,842 km?) (Table 1-1) and
includes 984 km of streams. Diamond and
Lanes creeks merge to form the Blackfoot
River, which winds westward for 209 km
before reaching the Snake River west of the
city of Blackfoot. Major tributaries include
the Little Blackfoot River and Wolverine,
Brush, Corral, Meadow, Trail, Slug, Dry
Valley, Angus, and Spring creeks. Blackfoot
Reservoir, created in 1910, is the only major
reservoir in this watershed; it is operated by
the U.S. Bureau of Indian Affairs.

The Portneuf watershed drains 850,290 acres
(3,441 km?) in southeastern Idaho (Table 1-1)
and 1s bounded by Malad Summit to the
south, the Bannock Range to the west, the
Portneuf Range to the southeast, and the
Chesterfield Range to the northeast. Marsh
Creek is the only major tributary to the
Portneuf River (Figure 1-5). Other creeks in
this watershed include Mink, Rapid, Garden,
Hawkins, Birch, Dempsey, Pebble,
Twentyfourmile, and Toponce creeks. The
total area of the Chesterfield Reservoir is
estimated at 1,236 acres (5 km?).

The Willow watershed is located in the
southwestern section of the Upper Snake
subbasin in southeastern Idaho. The
watershed contains a total area of 415,631
acres (1,682 km?) (Table 1-1) and is
composed of the drainage and tributaries that
originate near Grays Lake National Wildlife
Refuge in the Caribou National Forest and
eventually meander through the Willow Creek
drainage to Ririe Reservoir. The 19 miles

(31 km) of Willow Creek below Ririe Dam is
controlled for irrigation and flood control.
This segment of Willow Creek is annually
dewatered to keep ice buildup from causing
floods near Idaho Falls. Some trout from
irrigation ditches that flow into Willow Creek
via the South Fork Snake River provide a
seasonal fishery. The 95 miles (153 km) of
streams in the Willow Creek drainage above
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Ririe Reservoir are mainly in narrow canyons
and contain important wild cutthroat trout
populations.

The Idaho Falls watershed is located in the
southwestern section of the Upper Snake
subbasin in southeastern Idaho (Figure 1-4).
The watershed contains a total area of
735,139 acres (2,975 km?) (Table 1-1) and
includes the mainstem Snake River below the
confluence of the Henrys Fork and South
Fork Snake River.

Adjacent to the Idaho Falls watershed is the
American Falls watershed, which contains
American Falls Reservoir. This is the second
largest in the Upper Snake subbasin with a
total area of 1,864,163 acres (7,544 kmz).
Surface hydrology in the American Falls
watershed is reasonably simple, with a few
tributaries flowing into the Snake River from
the south, while the north is dominated by the
characteristically dry and flat Snake River
Plain.

Lake Walcott is the largest watershed in the
subbasin with a total area of 2,293,870 acres
(9,283 km?). The Snake River flows for
roughly 100 km through this watershed.
Similar to American Falls, the surface
hydrology is dominated by a few tributaries to
the Snake River flowing from the south, and a
large, dry, flat area to the north.

The Upper Snake Rock watershed lies at the
western most extent of the Upper Snake
Province. It is relatively small, containing
only 625,214 acres (2,530 km?). At its
western extent, this watershed is bounded by
Shoshone Falls, which forms a natural barrier
to anadromous fish into the Upper Snake
Province. Additionally of note is that the
Upper Snake Rock watershed contains the
Thousand Springs area, where ground water
contained within Eastern Idaho’s massive
aquifer drains into the Snake River.
Additionally, some surface tributaries
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contribute to the Snake River from within this relatively dry and flat.
watershed, although conditions tend to be
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Figure 1-6. Population centers and major roadways in the Upper Snake province.

1.4.1.3 Closed Basin Subbasin Reservoir (Figure 1-5). Major tributaries
_ ‘ ‘ include Antelope, Summit, and Wildhorse
The Big Lost drainage is the largest of the creeks and the East, West, and North forks of

Closed Basin drainages (Figure 1-4). Included  the Big Lost River (IDFG 2001). The Big
in the Big Lost River watershed is Mackay
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Lost River originates near Mackay, Idaho,
and drains more than 89,600 acres

(3,626 km®) of mountainous area bounded by
the Lost River Range and Pioneer Mountains
to the east and west, respectively.
Downstream from Arco, Idaho, water flow in
the Big Lost River infiltrates to the Snake
River Plain aquifer along the Big Lost River’s
channel and at sinks and playas at the river’s
terminus. Since 1965, excess runoff has been
diverted to spreading areas to protect facilities
at the U.S. Department of Energy’s Idaho
National Engineering and Environmental
Laboratory, where much of the water rapidly
infiltrates to the aquifer (Bennett 1990). Total
drainage area is approximately 1,269,875
acres (5,139 km?) (Table 1-1).

The Bureau of Land Management
administered portion of the upper Big Lost
River watershed includes Thousand Springs,
near Dickey, Idaho, and Chilly Slough, areas
of unique hydrologic and ecosystem
expression. In 1987, the Thousand
Springs/Chilly Slough Area of Critical
Environmental Concern (ACEC) was
designated, and its management plan supports
the protection and improvement of waterfowl
and shorebird habitat. Species using these
areas as breeding habitats include sandhill
cranes, long-billed curlews, and numerous
waterfowl. The Bureau of Land Management
has joined with the Idaho Department of Fish
and Game, as well as The Nature
Conservancy and Ducks Unlimited, to
develop a plan for the Chilly Slough Wetland
Conservation Project (IDCDC 1999).

The Little Lost drainage is located in eastern
Idaho (Table 1-1) on the northern margin of
the Snake River Plain. This watershed covers
621,717 (2,516 km®) (Table 1-1). The river is
flanked by the Lost River Range to the west
and the Lemhi Range to the east. The
headwaters of the Little Lost River are located
in the far northern corner of the watershed in
Sawmill Canyon. The river disappears into an
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ephemeral playa, the Little Lost River Sinks,
just south of Howe, Idaho, on the margin of
the Snake River Plain. The river sometimes
drains into the Big Lost River Sinks during
times of extremely high runoff (Bartholomay
1990). Elevation in the Big Lost River
watershed ranges from 4,777 feet (1,456 m) at
the Little Lost River Sinks to 12,198 ft (3,718
m) at the summit of Diamond Peak in the
Lemhi Range. The watershed has 17 lakes,

1 reservoir (Summit Creek Reservoir),

3 dysfunctional reservoirs, and several private
ponds (Gamett 1990b). All of the lakes in the
watershed are small (less than 6 ha or

0.6 km?) mountain lakes.

Like the Big Lost and Big Lost River
watersheds, the Birch Creek watershed is a
high, northwest- to southeast-trending
mountain valley, approximately 460,604acres
(1,864 km?) in size (Table 1-1). The Birch
Creek Valley is bordered by rugged
mountains rising to nearly 11,155 ft (3,400 m)
in the Beaverhead Mountains of the Bitterroot
Range to the east and the Lemhi Range to the
west. Willow Creek and Mud Creek are the
major tributaries to Birch Creek, but much of
the flow comes from springs high in the
valley.

In the Medicine Lodge watershed, there are
nearly 99 miles (160 km) of perennial
streams, 57% of which are on lands
administered by the U.S. Forest Service. Mud
Lake/Terreton is the largest community in this
drainage (Figure 1-6). At the lower end of the
subbasin, Mud Lake actually receives its
water from the Beaver-Camas watershed to
the east and does not directly receive water
from the Medicine Lodge watershed.

Beaver and Camas creeks of the Beaver—
Camas watershed arise in the Centennial
Mountains on the Idaho—Montana border and
flow generally south and southwest,
respectively. They converge just north of and
provide the much of the water for the Camas
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National Wildlife Refuge near Hamer, Idaho.
After exiting the refuge, the combined
streamflows westward into Mud Lake, a
natural playa lake that was modified with a
dam to form a year-round impoundment
(Figure 1-5). The Beaver—Camas watershed
enc