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Upper Middle Snake Subbasin Summary
Introduction
Background

This subbasin summary report is part of the subbasin planning impetus initiated by the
Columbia Basin Fish and Wildlife Authority (CBFWA) under the Northwest Power
Planning Council (NWPPC). The basin planning process was started in response to the
desire of the Independent Science Review Panel for a more scientifically based approach to
develop, review and fund projects by BPA (Bonneville Power Administration). BPA is
responsible, under the Northwest Power Planning Act of 1980, to protect, mitigate and
enhance fish and wildlife affected by federal hydropower development in the Columbia
River basin.
The subbasin summary is a precursor to a subbasin assessment and eventual
subbasin plan. The subbasin summary will also act in the interim for project development,
review and funding until the subbasin plan is developed. All submitted projects should
have clearly stated goals and objectives and be developed in context of the overall subbasin
summary. The purpose of the subbasin summary is simply to summarize the information
and management activities in the basin. Such information includes description of subbasin
settings, status of fish and wildlife populations and habitat, research, monitoring and
management activities pertaining to fish and wildlife, and projected needs in the basin to
meet fish and wildlife goals.
The Upper Mid Snake River Subbasin marks the furthest historical upstream
distribution of anadromous fish and bull trout at Shoshone Falls. Shoshone Falls also has
effectively separated populations of resident fish such as Yellowstone cutthroat, which are
distributed upstream of the falls, and redband trout, which are distributed downstream. The
upstream distribution of white sturgeon also ends at Shoshone Falls. The subbasin is quite
diverse geographically, incorporating portions of four major ecosystems, and ranges from
high alpine to arid plains. The subbasin is dominated geographically, hydrologically,
economically and politically by the Snake River Plain. The Snake River Plain aquifer is
one of the most productive in the nation for agriculture and water. Up to 90 percent of the
water used in Idaho is used in the Snake River Plain, and much of the surface water of the
Snake River and of major tributaries contribute to this use and are impacted by it within
this subbasin. The quantity and quality of surface waters are highly interdependent with
groundwater and land use. Spring flows are a major conduit between surface and
groundwater and are a major part of the landscape and land use of the subbasin, as well as
water quantity and quality. Water quantity and quality are major issues in the subbasin and
have received much management and political attention, and much of this attention is
focused on the Snake River in this subbasin. In order to adequately understand fish and
wildlife issues in this subbasin, we will need to understand the natural and social processes
that affect water quantity and quality and the intimate connection between surface water,
groundwater, water and land use, water quality, and terrestrial and aquatic habitats.
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Subbasin Description
General Description
Subbasin Location

The Upper Mid Snake River subbasin is located mainly in southern Idaho and a small
portion extends into Northern Nevada (Figure 1). The subbasin incorporates the Snake
River and all tributaries between CJ Strike Reservoir, the downstream boundary and
Shoshone Falls, the upstream boundary. For hydrological continuity and reporting we are
including Milner Dam as the upstream boundary. Shoshone Falls is a major geologic nick
point and marks the upstream limit of historic anadromous fish distribution in the Snake
River.
Drainage Area

The Upper Mid Snake River Subbasin is located in south-central Idaho and northern
Nevada, within the Northwest Basin and Range, Owyhee Uplands, Snake River Basalts,
and Challis Volcanics ecoregional sections (McNab and Avers 1994). The 10,000
squaremile subbasin encompasses six 4th order HUC subwatersheds: Big Wood, Little
Wood, C. J. Strike Reservoir, Camas Creek, Salmon Falls, and Middle Snake-Rock Creek.
The subbasin encompasses portions of Ada, Blaine, Camas, Cassia, Elmore, Gooding,
Jerome, Lincoln, Minidoka, Owyhee, and Twin Falls counties in Idaho and Elko County in
Nevada. Major cities and towns within the subbasin include: Bellevue, Buhl, Filer, Glenns
Ferry, Gooding, Hailey, Jerome, Ketchum, Kimberly, Mountain Home, Shoshone, Twin
Falls, and Wendell. The watershed of the subbasin includes all of which is considered the
Upper Snake River basin (or the Eastern Snake River Plain), which begins from King Hill
upstream.
Table 1. Summary of watersheds present in Upper Mid Snake River Subbasin. Watersheds
are listed by hydrologic unit code (HUC).
HUC
17040212
17040213
17040219
17040220
17040221
17050101

Watershed
Middle SnakeRock Creek
Salmon Falls
Big Wood
Camas Creek
Little Wood
C. J. Strike
Reservoir

Size (miles2)
2,413
2,154
1,457
683
1,137
2,155

Climate

The Upper Mid Snake River Subbasin encompasses a broad climatic gradient, from the
prevalence of a Pacific maritime-influence climatic regime in mountainous regions of the
subbasin to a Continental regime in lower elevation valleys and plains. Coarse patterns in
the distribution of climatic regimes within the subbasin are summarized in Table 2 using
the Koppen climate classification system (Godfrey and Molnau 1999; Figure 2). Graphs of
climate conditions are provided in Appendix A.
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Figure 1. The Upper Mid Snake River Subbasin location.
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Figure 2. Climatic regimes of watersheds within the Upper Mid Snake River Subbasin.
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80

Dfb

warm summers, cold winters; precipitation is relatively evenly
distributed between winter and summer

Dfc

warm summers, cold winters; precipitation is relatively evenly
distributed between winter and summer; summers are relatively
short

24

30

86

0

22

54

6

1

3

1

99

48

12

1

3

3

Description

Dsa

warm summers, cold winters; extreme differences occur between
summer versus winter precipitation (summers are much drier);
summers are relatively long and hot

Dsb

warm summers, cold winters; extreme differences occur between
summer versus winter precipitation (summers are much drier);
summers are relatively warm

60

warm summers, cold winters; extreme differences occur between
summer versus winter precipitation (summers are much drier);
summers are relatively short and cool

21

Dsc

Camas Creek

Middle Snake-Rock

18

BSk

Salmon Falls

C. J. Strike Reservoir

very dry Continental climate; most precipitation occurs in summer

Koppen
Class

Little Wood

Big Wood

Table 2. Climatic regimes of watersheds within the Upper Mid Snake River Subbasin: The
proportional representation of varying climatic regimes (using the Koppen climatic
classification system, described by Godfrey and Molnau 1999) within the subbasin is
summarized by watershed.

6

14

8

The Pacific maritime-influenced climatic conditions are prevalent in the
mountainous regions of the Bennett, Smokey, Pioneer, and Jarbidge mountains within the
C. J. Strike Reservoir, Camas Creek, Big Wood, Little Wood, and Salmon Falls
watersheds. The seasonal movement of opposing weather systems influences climatic
conditions within these regions (Ross and Savage 1967). From late fall to early spring, cool
and moist Pacific maritime air is prevalent. Periodically this westerly flow of air is
interrupted by outbreaks of cold, dry, continental air from the north. During summer
months, westerly winds weaken, and a Pacific high-pressure system becomes dominant,
resulting in decreased precipitation, and more continental climatic conditions. The climate
of these mountainous regions is generally characterized by warm summers with cold
winters. Precipitation occurs primarily in winter as snow; summers are comparatively dry.
Pacific maritime-influenced climatic conditions are predominant in the Big Wood, Camas
Creek, and Little Wood watersheds.
Continental climatic conditions characterize the C. J. Strike Reservoir, Middle
Snake-Rock Creek, and Salmon Falls watersheds. Within these regions of the Snake River
Plain precipitation is either highly associated with the hottest months of the year or evenly
distributed between winter and summer. Very dry Continental conditions are particularly
pronounced in C. J. Strike Reservoir and Salmon Falls.
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Vegetation

A range of different attributes may describe vegetation: species composition, stand
structure, or seral status (to name a few). Knowledge of vegetative cover provides
information on the current dominant plant inhabitants and the associated species that may
utilize these plant compositions and structures as habitat. Knowledge of potential plant
growth, or potential natural vegetation (PNV), provides information on the basic physical
environmental factors and ecological processes that function to structure species habitats.
Coupled information on existing vegetative composition and potential natural composition
provides insight regarding the current dynamic status of the vegetation in relation to how
the vegetation might interact with, for example, disturbance processes or how the
vegetation might function to provide specific species habitats.
Steele et al. (1981), Mauk and Henderson (1984), Rust (1999), and Mueggler
(1988) describe the forest and woodland vegetation of the Upper Mid Snake River
Subbasin. Hironaka et al. (1983) and Nelson and Jensen (1987) provide descriptions of the
composition and ecology of shrubland plant associations. Manning and Padgett (1995) and
Jankovsky-Jones et al. (2001) completed work on wetland and riparian plant associations
and community types within the vicinity of the subbasin. Descriptive work on wetland and
riparian vegetation by Tuhy (1981) and Tuhy and Jensen (1982) is relevant to the subbasin.
Rust (2000) completed inventories of the structure and composition of juniper woodlands
within the subbasin. Jankovsky-Jones (1997) conducted wetland and riparian inventories
within the Big Wood watershed. Information on the distribution, composition, and ecology
of vegetation within Idaho is available from Idaho Conservation Data Center (2001). Many
of these data are also available in NatureServe (Association for Biodiversity Information
2001).
Several broad potential natural vegetation (PNV) plant association groups occur
within the Upper Mid Snake River Subbasin (Figure 3). The relative abundance of each is
summarized by watershed in Table 3. The subbasin has considerable ecosystem diversity.
Evergreen coniferous forest and woodland and evergreen shrubland ecosystems are most
abundant. Dominant potential natural vegetation varies widely among watersheds within
the subbasin in relation to basic environmental factors of climate and elevation. Existing
vegetative cover within the subbasin is grouped into 22 cover classes. The relative
abundance of each class within each watershed within the subbasin is summarized in Table
4.
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Figure 3. Potential Natural Vegetation plant associations for the Upper Mid Snake
Subbasin
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Figure 4. Land cover classes (existing vegetation) for Upper Mid Snake River subbasin.
(adapted from Landscape Dynamics Lab 1999)
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Little Wood
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0

8
76
0
1

82
5
0
1

0
1
28
66

0

6
6
0

23
0
0

14

4

Upper SnakeRock

Camas Creek

2
1
39
34

Salmon Falls

C. J. Strike
Reservoir

Potential Natural Vegetation
Abies lasiocarpa Forest
Alpine Bunchgrass Meadow
Artemisia tridentata vaseyana Shrubland
Artemisia tridentata wyomingensis Shrubland
Juniperus occidentalis Woodland
Pinus ponderosa Woodland
Populus tremuloides Forest
Pseudotsuga menziesii Forest
Purshia tridentata Shrubland
Sarcobatus vermiculatus Shrubland

Big Wood

Table 3. Percent representation of PNV plant association groups within Upper Mid Snake
River Subbasin is listed by major watershed (adapted from Hann et al. 1997).

24
67
6

6
89
3

2
1

0

0

0
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C. J. Strike
Reservoir

Camas Creek

Little Wood

Salmon Falls

Upper
Snake-Rock

Covertype
Agriculture
Annual Grassland
Aspen
Bitterbrush
Douglas-fir Forest
Exposed rock and mixed barren land
Juniper woodland
Limber pine - whitebark pine
Lodgepole Pine
Low Sagebrush
Mountain Big Sagebrush
Perennial Grassland
Rabbitbrush
Riparian forest
Riparian grassland
Riparian shrubland
Salt-desert Shrub
Subalpine Fir
Subalpine fir - Douglas fir
Urban
Warm Mesic Shrubs
Wyoming Big Sagebrush

Big Wood

Table 4. Percent representation of 22 land cover classes within Upper Mid Snake River
Subbasin is listed by watershed (adapted from Landscape Dynamics Lab 1999).
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3
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0
1
7
20
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1
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0
1
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Forest and Woodland Vegetation--Major groups of forest and woodland plant
associations within the subbasin include juniper woodlands, ponderosa pine (Pinus
ponderosa) woodland, aspen (Populus tremuloides), Douglas-fir (Pseudotsuga menziesii)
forest, and subalpine fir (Abies lasiocarpa) forest. Black cottonwood (Populus trichocarpa)
forest, Douglas-fir-limber pine (Pinus flexilis) forest, and whitebark pine (Pinus albicaulis)
woodland are minor plant association groups within the subbasin (Table 4; Figure 4).
Juniper woodlands within the subbasin include stands dominated by Rocky
Mountain juniper, western juniper, and Utah juniper (Juniperus scopulorum, Juniperus
occidentalis and Juniperus osteosperma respectively). The distributions of these important
woodland species converge within the Middle Snake-Rock Creek and Salmon Falls
watersheds. In Idaho, Utah juniper occurs primarily east, and western juniper, west of
Rock Creek, within the Middle Snake-Rock Creek watershed. Rocky Mountain juniper
appears to show a bimodal distribution throughout the southern portion of the subbasin as
it occurs both in low elevation riparian habitats and in montane upland habitats. Juniper
woodlands within the subbasin provide key habitats for wildlife and are recognized as rare
elements of biological diversity in the West (Grossman et al. 1994).
Fire disturbance is an important ecological process in juniper woodlands and
contributes to the distribution, species composition, and structure of juniper stands in the
region. Prior to European settlement (ca. 1880), old growth juniper woodlands appear to
have been maintained by moderately frequent (fire return interval of 30 to 40 years), low to
moderate intensity surface fires. With the advent of extreme livestock grazing pressures
during the period of early settlement (1870 – 1910) (Yensen 1980) the abundance of fine
fuels (dried foliage of perennial bunch grass species) required to maintain the native fire
disturbance regime severely declined. The result of these alterations is extensive
degradation of juniper woodland vegetation within the subbasin.
Douglas-fir forest plant associations occur primarily in the Big Wood, Camas, and
Little Wood watersheds in relatively cool, dry environments on mid- to upper-slope
positions and ridge-spurs. These associations occur on low to moderately productive sites.
Relatively frequent, low intensity fire, on moderately productive sites, maintains open
stands of large diameter Douglas-fir with patchy Douglas-fir understory regeneration and a
patchy mosaic of understory shrub, grass, and herb cover. This fire disturbance regime
functions to thin understory tree regeneration, favoring the structural and compositional
dominance of large diameter Douglas-fir in the overstory and reducing the development of
pole-sized ladder fuels (Fischer and Bradley 1987; Crane and Fischer 1986). As ground and
ladder fuels accumulate during fire-free periods, these stands become increasingly
susceptible to stand-replacing fire.
Douglas-fir plant associations co-occur with mountain big sagebrush associations
(Artemisia tridentata vaseyana) at lower tree line. Approximately 20 percent of Douglas-fir
plant associations sites with the subbasin are early- to mid-seral and dominated by mesic
shrubs, aspen, lodgepole pine (Pinus contorta), or ponderosa pine.
Subalpine fir forest plant associations occur in relatively cold, dry montane and
subalpine valley and ridgetop environments within the subbasin. The plant association
group is relatively minor within the subbasin, with the most extensive stands occurring in
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the Big Wood watershed. Many subalpine fir stands within the subbasin form open
parklands in association with mountain big sagebrush. A good proportion of subalpine fir
habitats is mid-seral. In these stands Douglas-fir is dominant or co-dominant in the
overstory.
Shrubland and Grassland Vegetation—Major shrubland plant association groups
within the subbasin include greasewood (Sarcobatus vermiculatus) shrubland, Wyoming
big sagebrush (Artemisia tridentata wyomingensis) shrubland, mountain big sagebrush
shrubland, and bitterbrush (Purshia tridentata) shrublands (Table 4). Alpine bunchgrass
and sedge turf meadows are also present. Wetland and riparian shrubland and grassland
vegetation is more abundant in the subbasin than depicted by Table 3 and Table 4 for the
following reasons: riparian and wetland vegetation is poorly detected by the modeled
potential natural vegetation map product. Conversely, major wetland and riparian
complexes are classified as agriculture by the covertype map product.
The greasewood shrubland plant association group occurs primarily in the C. J.
Strike Reservoir watershed in hot, moist to dry, valley bottom habitats. Shadscale (A
triplex confertifolia) plant associations are often also present in these habitats and on
adjacent, drier habitats. Greasewood and shadscale shrublands may collectively be referred
to as salt desert shrubland. Native salt desert shrublands with the subbasin have declined
significantly in extent and quality. Approximately 65 percent of salt desert shrublands
have been lost due to agriculture, urban development, or conversion to annual and
perennial grassland.
Wyoming big sagebrush habitats are predominant in the C. J. Strike Reservoir,
Little Wood, Salmon Falls, and Middle Snake-Rock Creek watersheds (Table 4). The plant
association group occurs on cool to warm, dry to very dry habitats on plateaus and canyon
and lower foothill slopes of the Snake River Plain. The plant association group includes
basin big sagebrush (Artemisia tridentata tridentata) communities on warm moist valley
bottom habitats. Approximately 30 percent of the native extent of the plant association
group has been lost due to conversion to agriculture, urban development, or annual
grassland. An additional 20 percent of the extent within the subbasin is currently perennial
grassland (primarily planted to crested wheatgrass (Agropyron cristata)). Due to the
ecological importance of native bunchgrasses, many of these stands must also be
considered functionally lost. Wyoming big sagebrush plant associations provide key
habitats for a number of wildlife species, notably the sage grouse. A number of rare and
endemic plant species are associated with Wyoming big sagebrush plant communities.
Mountain big sagebrush plant associations are abundant in relatively cool, moist
habitats of high valleys and mountain slopes of the Big Wood, Camas, Little Wood, and
Salmon Falls watersheds. Associated low sagebrush (Artemisia arbuscula or Artemisia
longiloba) and basin big sagebrush habitats are included in the plant association group.
Approximately 10 percent of the native extent of the plant association group has been
converted to agriculture. An additional 10 percent of the plant association group is
currently perennial grassland.
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Mountain big sagebrush often occurs in close association with bitter brush
shrubland. Bitter brush shrublands are extensive on cold, dry habitats on lower mountain
slopes of the Camas Creek watershed.
Rare plants

All five watersheds in the Upper Mid Snake River Subbasin have rare plant occurrences
(Table 5). Twenty-four different species of rare plants are present. Six of these species are
considered rare or imperiled globally (rank G1 through G3): meadow pussytoes
(Antennaria arcuata), desert buckwheat (Eriogonum desertorum), slick spot peppergrass
(Lepidium papilliferum), least phacelia (Phacelia minutissima), biennial princesplume
(Stanleya confertiflora), and wovenspore lichen (Texosporium sancti-jacobi). Biennial
princesplume, a species considered critically imperiled and especially vulnerable to
extinction both globally and statewide (rank G1, S1), is present within the Big Wood
watershed. Statewide, all of the rare species present within the subbasin are considered to
be imperiled. Overall, fourteen critically imperiled and seventy-eight imperiled species
occurrences are present in this subbasin. These occurrences are relatively evenly distributed
throughout the subbasin, with the exception of slick spot peppergrass, which occurs with
great frequency in the C. J. Strike Reservoir watershed.
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State Rank
S1
S1
S1
S1
S1
S1
S1
S1
S1
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
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C. J. Strike
Reservoir

Little Wood

meadow pussytoes
four-wing milkvetch
small yellow lady's-slipper
desert buckwheat
Marsh's bluegrass
conquefoil tansy
tall dropseed
biennial princesplume
scapose townsendia
two-headed onion
Newberry's milkvetch
Mt. Shasta sedge
Greeley's wavewing
Bacigalupi's downingia
matted cowpie buckwheat
spreading gilia
slick spot peppergrass
fringed waterplantain
Janish's penstemon
least phacelia
wedge-leaf saxifrage
nodding saxifrage
stylocline
wovenspore lichen

Camas Creek

Antennaria arcuata
Astragalus tetrapterus
Cypripedium parviflorum var. pubescens
Eriogonum desertorum
Poa abbreviata ssp. marshii
Sphaeromeria potentilloides
Sporobolus asper
Stanleya confertiflora
Townsendia scapigera
Allium anceps
Astragalus newberryi var. castoreus
Carex straminiformis
Cymopterus acaulis var. greeleyorum
Downingia bacigalupii
Eriogonum shockleyi var. shockleyi
Ipomopsis polycladon
Lepidium papiliferum
Machaerocarpus californicus
Penstemon janishias
Phacelia minutissima
Saxifraga adscendens var. oregonensis
Saxifraga cernua
Stylocline filaginea
Texosporium sancti-jacobi

Global
Rank
G2
G4
G5T5
G3?
G5T2
G5
G5
G1
G4G5
G4
G5T5
G4
G5T2
G4
G5T4
G4
G2
G4
G4
G3
G5T4T5
G4
G4
G2

Big Wood

Common name

Salmon Falls

Species

Upper SnakeRock

Table 5. Rare and endemic plant species (with global rank G1 through G3 or state rank S1 through S2) known to occur within the
Upper Mid Snake River Subbasin are listed by species with the number of population occurrences summarized by watershed.

1
1
1
1
1
4
1

6
1

1
1
2
2
2
1

1
4

1
2

1
1

5
1
26
2

1

2
2
1

2

1

1
1
1

3
7

Total
1
1
1
1
1
4
2
1
2
8
3
2
4
2
8
1
26
2
3
2
2
1
7
7
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Noxious weeds

Twenty-seven noxious weed species are known to occur within the subbasin (Table 6).
Current location data on species occurrences within the subbasin are limited, and only
allow identification to county. A number of species are relatively widespread within the
subbasin, including poison hemlock, Canada thistle, diffuse knapweed, field bindweed,
hoary cress, puncturevine, Russian knapweed, Scotch thistle, and spotted knapweed.
Noxious weed species of emerging concern include: orange hawkweed, Syrian beancaper,
toothed spurge, silverleaf nightshade, skeletonleaf bursage, and yellow toadflax.
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X TWIN FALLS
X X X X X
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X
X X
X

X

OWYHEE
X
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X
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X X
X X X

X X X

X X

X
X
X X X

X X

X
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X X X X X
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X

LINCOLN
X X X X X
X X X X
X

JEROME
X X
X X X
X
X

X
X X X

X
X X
X

X
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X X X X

GOODING
X X X X X X X X X X
X

X ELMORE
X X X X X X X X X X
X X X

X CASSIA
X X X X X
X
X
X

X X X

X X X

CAMAS
X X X X X
X X
X
X X X X
X

X

X X X X
X X

X

BLAINE
X X

X

X X X X X X X X X X X

X
X X X X X X X X
X X
X X

Common name
jointed goatgrass
skeletonleaf bursage
hoary cress
musk thistle
diffuse knapweed
spotted knapweed
Russian knapweed
yellow starthistle
rush skeletonweed
Canada thistle
poison hemlock
field bindweed
toothed spurge
leafy spurge
orange hawkweed
black henbane
dyer's woad
perennial pepperweed
dalmatian toadflax
Yellow toadflax
Purple loosestrife
Scotch thistle
silverleaf nightshade
buffalobur
perennial sowthistle
puncturevine
Syrian beancaper

X

Species
Aegilops cylindrica
Ambrosia tomentosa
Cardaria draba
Carduus nutans
Centaurea diffusa
Centaurea maculosa
Centaurea repens
Centaurea solstitialis
Chondrilla juncea
Cirsium arvense
Conium maculatum
Convolvulus arvensis
Euphorbia dentata
Euphorbia esula
Hieracium aurantiacum
Hyoscyamus niger
Isatis tinctoria
Lepidium latifolium
Linaria dalmatica
Linaria vulgaris
Lythrum salicaria
Onopordum acanthium
Solanum elaeagnifolium
Solanum rostratum
Sonchus arvensis
Tribulus terrestris
Zygophyllum fabago

X ADA

Table 6. Noxious weed species distributions within the Upper Mid Snake River Subbasin
are summarized by county. Data are taken from Morishita et al. (2001) with supplemental
information from field contacts. Bold font indicates species population locations that are
known to a specific watershed within the subbasin.
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Figure 5. Bedrock geology of the Upper Mid Snake River Subbasin.
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Geomorphology and Geology

The Upper Mid Snake River Subbasin encompasses a relatively diverse cross-section of
geomorphic settings. The Snake River Plain is the main focus of the subbasin, bounded by
the Smokey and Pioneer Mountains of the Northern Rocky Mountains geomorphic
province to the north and the Jarbidge Mountains Basin and Range geomorphic province to
the south (Ross and Savage 1967).
Elevation is highest in the Northern Rockies portion of the subbasin at 12,000 feet.
Topographical relief of the northern watersheds reflects a terrain that once attained a
mature erosional level (by the Middle Tertiary) and was subsequently uplifted, thus reinitiating stream erosional processes (Ross and Savage 1967). Quaternary glaciation
occurred primarily on isolated high elevation peaks forming alpine glacier systems in the
Smokey and Pioneer mountains. Large-scale glacially derived physiographic features (e.g.,
broad U-shaped valleys) are prominent in the upstream portions of the Big Wood
watershed. Glacial outwash and fluvial depositional landforms dominate the mid northern
mountains. Stream erosion has played the predominant role in shaping the physiography of
the upper Camas Creek, Big Wood, and Little Wood watersheds. Stream erosion since the
Middle Tertiary has given rise to topography characterized by relatively narrow, V-shaped
valleys, steep valley side slopes, and relatively narrow ridge systems.
The Snake River Plain is the prominent geomorphic feature within the subbasin.
The Eastern Snake River Plain (ESRP) is a lava-filled structural and topographical basin.
The ESRP is a young lava plateau that is partially covered by a thin layer of wind-blown
soil and is almost featureless except for low shield volcanoes, cinder cones, and low lava
ridges (Ross and Savage 1967). The Western Plain, which primarily occupies the C. J.
Strike watershed, is a down warped basin filled with sedimentary deposits (lacustrine and
fluviatile sediments) that are interbedded with basalt. Groundwater permeability and
transmissivity is very high in the ESRP, but is fairly low in the Western Plain.
The Snake River flows through a major hydrologic and topographic transition
between the Western and Eastern Snake River plains. The Eastern and Western Snake
River Plains differ in geology and hydrology, and the dividing line is near King Hill in the
middle of this subbasin (Whitehead, 1992). The Western Plain is lower in elevation than
the Eastern Plain. The relatively flat surface of the plain slopes westward, and makes the
Snake River one of America’s highest gradient large rivers. More than half the total
elevation drop between Heise and Weiser occurs in this portion of the Snake River. The
Snake River drops from the western most edge of the Eastern Plain through deep basalt
canyons. The canyons are 400 to 600 feet deep in places, and there are four major
waterfalls; Shoshone, 212 feet, Twin falls, 130 feet, Auger falls 55 feet and Star Falls, 36
feet. The river drops 1,570 feet between Milner Dam and Kimberly, with the steepest
gradient between Milner Dam and King Hill, 32.4 ft/mile. Very large boulders deposited by
the Bonneville flood characterize many of the rapids in this section of the snake. The
canyon area widens near Hagerman and below King Hill.
Nineteen geological mapping units are present within the Upper Mid Snake River
Subbasin (Table 7; Figure 5). Three geological formations are predominant within the
subbasin, and comprise 73 percent of the total land area: Pleistocene to Pliocene basalts
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and associated tuffs and volcanic detritus; quaternary alluvial deposits; and Pliocene silicic
welded tuff, ash, and flow rocks.

Big Wood

C. J. Strike
Reservoir

Camas Creek

Little Wood

Salmon Falls

Upper Snake-Rock

Table 7. Geology of Upper Mid Snake River Subbasin: the percent occurrence of major
geologic mapping units is summarized by watershed (adapted from Bond and Wood 1978;
Jensen et al. 1997).

9

29

35

8

9

14

Geologic mapping unit
Quaternary alluvial deposits
Middle Pleistocene lava-dammed Snake Plain lake beds of silt,
clay, and diatomite
Pleistocene fluvial and unsorted glacial debris
Cretaceous pluton of the Idaho Batholith
Cretaceous metamorphic intrusive and granitic rock
Eocene granite
Paleozoic and Mesozoic mixed sedimentary rocks
Paleozoic mixed sedimentary rocks
Pleistocene silicic volcanic units
Pleistocene to Pliocene basalts and associated tuffs and volcanic
detritus
Pliocene silicic welded tuff, ash, and flow rocks
Eocene mixed silicic and basaltic ejecta, flows, and reworked
debris
Other minor rocks

9
2
5
1
3

2

1
21
3
2

1

1

14

4
29

8
29
10
12

44
14

21
10

52
2

20
33

67
16

9

22

2
21

0

Ecosystem and Soils

There are two major ecosystem classifications in use in this subbasin, one that is
used by federal land managers in the ICBEMP, which is more terrestrial in focus. The other
is the EPA Ecoregion classification which we present here (McGrath et al., in press; Figure
6. The EPA ecoregions are constructed with a water quality focus for terrestrial
management, which is a primary concern in this subbasin. Properties of each subregion are
presented in Table 8,
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Table 9, and Table 10, and descriptions are included in Appendix B.
The primary electronic soils data from the NRCS are the STATSCO files,
appropriate for the scale of subbasin assessments, and the SSURGO files of soil survey
data, which are more appropriate for finer scale sub-watershed assessments. The
STATSCO data are currently undergoing revision to improve the interpretation tables. The
SSURGO data can be accessed through http://www.ftw.nrcs.usda.gov/ssur_data.html. Soils
in upland areas of the Snake River basin plain are suitable mainly for rangeland, pasture,
and wildlife; in the lower plain and valleys for agriculture (Maupin, 1995).
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Figure 6. EPA Level 3 and 4 Ecoregions
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Table 8. Ecoregion composition and description for the Northern Rocky Mountains Ecoregion.
Subregion

Physiography/ Geology

Soil Order (Great Group) PNV *Source: Kuchler, 1964
Soil Series

Landuse

Dry, Partly
Wooded
Mountains

- Partly glaciated. Mountains in rain shadow of the
central Idaho mountains.
- Quaternary glacial deposits and colluvium. Tertiary
extrusive volcanics, Paleozoic siltstone, dolomite, slate,
quartzite and argillite. Rock outcrops occur.
-4000 to 9000’ elev.

- Mollisols (Calcicryolls,
Argicryolls, Haplocryolls,
Argixerolls, Durixerolls),
Inceptisols (Eutrocryepts)
- Hagenbarth, Dawtonia, Koffgo,
Vitale, Povey, Peevywell,
Starhope, Zeelnot, Gany, Mitring,
Ketchum, Dollarhide

Sagebrush steppe; some western spruce–fir
forest, grand fir–Douglas-fir forest/ Wyoming
and mountain and basin big sagebrush,
snowberry, bluebunch wheatgrass, Idaho fescue;
scattered Douglas-fir, aspen, juniper, lodgepole
pine, subalpine fir.

Shrub- and open forestcovered. Rangeland,
recreation, woodland,
mining, and wildlife habitat.
Residential, commercial, and
second home developments
are expanding in the
Ketchum area.

Foothill
ShrublandsGrasslands

-Unglaciated. Unforested, foothills, hills, benches, and
ridges.
- Quaternary alluvium and colluvium. Cretaceous
granitics, Paleozoic sandstone, Tertiary basalt, tuffs,
quartz monzodiorite, and sedimentary rocks.
-5000 to 7000’ elev.

Sagebrush steppe/ Bluebunch wheatgrass,
mountain and Wyoming big sagebrush, Thurber
needlegrass, bluegrass, Idaho fescue, bitterbrush,
snowberry.

Grass- and brush-covered.
Mostly rangeland, wildlife
habitat, and expanding rural
residential development.

High Idaho
Batholith

-Glaciated. Jagged peaks and high mountain slopes with
numerous cirques, tarns.
-Quaternary glacial till, colluvium, and alluvium.
Tertiary extrusive and intrusive rocks, Cretaceous
granitics, and Precambrian sedimentary and
metamorphic rocks. Rock outcrops occur and talus
deposits are common.
-6000 to 11000’ elev.
- Partly glaciated. Mountains. A few lakes occur.
- Quaternary glacial deposits and alluvium. Mostly
Cretaceous igneous rocks. Also, Tertiary basalt and
Precambrian quartzite, phyllite, and undifferentiated
metamorphics.
- 3400 to 8500’ elev.

-Mollisols (Haploxerolls,
Argixerolls, Argicryolls,
Haplocryolls), Inceptisols
(Eutrocryepts)
- Roanhide, Rainey, Vitale, Elksel,
Moonstone, Mulshoe, Povey,
Friedman, Starhope, Ketchum,
Dollarhide
-Inceptisols (Dystrocryepts,
Eutrocryepts), Mollisols
(Haplocryolls), Entisols
(Cryopsamments, Cryorthents)
- Bryan, Pyle, Hanks, Busterback,
Castlepeak, Langer, Struggle,
Yankeefork. Stony, soils are
common

Alpine meadows–barren, western spruce–fir
forest/ Above treeline: tundra, alpine grassland,
meadows, wetlands. Rocky glacial cirques or
exposed sites: subalpine fir, lodgepole pine,
whitebark pine, mountain hemlock, and alpine
larch as scattered trees, very open-canopied
parklands, or krummholz.

Tundra, alpine grassland,
meadowland, open high
altitude forest, or just
rockland. Wildlife habitat,
grazing, recreation and some
logging.

Mollisols (Haplocryolls), Entisols
(Cryopsamments), Inceptisols
(Eutrocryepts, Dystrocryepts).
Often andic.
- Pyle, Jugson, Bryan, Broad
Canyon, Bluebell, Ticanot.
Droughty, highly erodible soils of
low fertility have developed from
granitic rocks.

Grand fir–Douglas-fir forest, western ponderosa
pine forest/ Douglas-fir, grand fir, western larch
(in north), white fir, subalpine fir. In canyons:
ponderosa pine, mountain mahogany, Idaho
fescue, bluebunch wheatgrass.

Forested. Timber, mining,
recreation, livestock grazing,
and wildlife habitat. Streams
subject to sediment loading
when soils are disturbed.

Southern
Forested
Mountains
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Table 9. Ecoregion composition and description for the Snake River Plain Ecoregion.
Subregion

Physiography/ Geology

Soil Order (Great Group)
Soil Series

PNV *Source: Kuchler, 1964

Landuse

12a. Treasure
Valley

-Unglaciated. Valley with many canals and
reservoirs.
- Quaternary alluvium, loess, lacustrine,
alluvial fan deposits, basalt and sedimentary
rock. Tertiary sedimentary rock.
- 2100’ to 2800’ elev.

Sagebrush steppe/ Wyoming–basin big
sagebrush, bluegrass, bluebunch
wheatgrass, cheatgrass, basin wildrye,
Thurber needlegrass, rabbitbrush. Saline
areas: shadscale, greasewood, saltgrass.

Irrigated cropland, pastureland,
suburban and urban
developments, and industrial
areas. Wheat, barley, sugar beets,
potatoes, beans, and specialty
crops are grown. Elsewhere:
grazing. Landuse has affected
water quality.

12c. Camas Prairie

-Unglaciated. Valley containing nearly level
to rolling terraces, bottomlands, basalt plains,
and, on the periphery, alluvial fans. Flooding
is a local and seasonal problem.
- Quaternary alluvium, colluvium, terrace
gravels, and basalt.
- 4700 to 5100’ elev.

- Aridisols (Haplocalcids,
Calciargids, Argidurids,
Haplocambids, Haplodurids),
Mollisols (Argixerolls, Haplaquolls,
Haploxerolls)
- Power, Elijah, Haw, Moulton,
Baldock, Greenleaf, Owyhee,
Purdam, Harpt, Turbyfill, Scism,
Minidoka, Bram
- Mollisols (Argixerolls,
Calcixerolls, Durixerolls,
Haploxerolls, Calciaquolls)

Sagebrush steppe/ Fans and terraces:
bluebunch wheatgrass, Idaho fescue,
bluegrass, basin big and mountain
sagebrush. Bottomlands: rushes, sedges,
meadow grasses, and willows. On lava
plains: alkali sagebrush, bluegrass,
squirreltail, Idaho fescue.

Grass- and brush-covered,
cropland, or pastureland. Nonirrigated and irrigated agriculture,
rangeland, pastureland, and
wildlife habitat. Alfalfa hay and
small grains are the principle
crops.

Sagebrush steppe/ Mountain big
sagebrush, threetip sagebrush, bluebunch
wheatgrass, bluegrass, Idaho fescue,
cheatgrass. Teton Basin: sedges, wet
meadows.

Cropland or rangeland. Sprinkler
irrigated potato and alfalfa
farming and pastureland. Nonirrigated winter wheat and spring
barley farming. Potatoes are an
important cash crop.

Sagebrush steppe. In southwest: saltbush–
greasewood/ Big sagebrush, bluebunch
wheatgrass, bluegrass, cheatgrass,
rabbitbrush, squirreltail, needleandthread,
Indian ricegrass, fourwing saltbush.
Riparian areas: sedges, perennial grasses,
willows, cottonwood.

Irrigated cropland, pastureland,
suburban and urban
developments, and industrial
areas. Small grains, sugar beets,
potatoes, and alfalfa are grown.
Some rangeland occurs. Landuse
has affected water quality.

12d. Dissected
Plateaus and
Teton Basin

12e. Upper Snake
River Plain

-Unglaciated. Dissected plateaus, alluvial
fans, low terraces, bottomlands, outwash
plains, and nearly flat, poorly-drained basins.
- Quaternary loess, alluvium, and glacial
outwash deposits. Quaternary and Tertiary
extrusive igneous rocks.
- 4700 to 6300’ elev.

-Unglaciated. Nearly level river terraces,
floodplains, and lake plains containing many
canals and reservoirs.
- Quaternary mixed alluvium, lake deposits,
and basalt.
-4400 to 5000’ elev.
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- Little Wood, Picabo, Peevywell,
Balaam, Hapur, Muldoon, Manard,
Simonton, Roanhide. Soil wetness is
a local and seasonal problem.
-Mollisols (Haploxerolls,
Argixerolls, Haplocryolls,
Argicryolls, Cryaquolls), Inceptisols
(Durixerepts)
- Rexburg, Marystown, Rin, Ririe,
Robinlee, Tetonia, Driggs,
Foxcreek, Newdale, Swanner,
Panmod. Loessal soils subject to
wind erosion
- Mollisols (Haploxerolls,
Calcixerolls), Entisols
(Xerofluvents, Torriorthents),
Aridisols (Haplocalcids)
-Bannock, Bock, St Anthony,
Labenzo, Heiseton, Terreton, Declo,
Tindahay
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Subregion

Physiography/ Geology

Soil Order (Great Group)
Soil Series

PNV *Source: Kuchler, 1964

Landuse

Semiarid Foothills

- Unglaciated. Foothills, alluvial fans, hills,
and intervening valleys. A few perennial
streams occur.
- Quaternary alluvium, colluvium, loess,
sedimentary rocks, and extrusive rocks.
Tertiary basalt flows, rhyolite tuffs, quartz
latite lavas, and sedimentary rocks and
Cretaceous granitics.
- 2900-1500’ elev.
- Unglaciated. Irregular plain.
- Quaternary loess, alluvium, basalt flows,
and cinder cones. Rock outcrops occur.
-3700-6400’ elev. (max 7500’)

- Mollisols (Argixerolls,
Haploxerolls, Durixerolls), Aridisols
(Haplargids)
- Gem, Gwin, Newell, Mehlhorn,
Gaib, Elkcreek, Bakeoven, Reywat,
Glasgow, Brownlee, Riggins,
Shoepeg, Appledellia. Shallow,
clayey soils with a high shrink swell
potential are common.

Sagebrush steppe/ Cheatgrass,
medusahead wildrye, bluebunch
wheatgrass, bluegrass, Idaho fescue, big
sagebrush, bitterbrush. Wetter areas:
bunch grasses, sedges, rushes, clovers.
Enough available moisture to allow native
plants to regenerate except NE of Weiser.

Shrub- and grass- covered;
wildfire frequency is high.
Rangeland and wildlife habitat
with some irrigated alfalfa
farming in valleys.

-Aridisols (Haplocalcids,
Haplodurids, Haplocambids,
Haplargids), Mollisols (Argixerolls,
Haploxerolls, Calcixerolls), Entisols
(Xeropsamments)
- Pancheri, McCarey, Portneuf,
Minidoka, Jipper, Juniperbute,
Grassyridge, Scoon, Trevino,
Portino, Whiteknob, Malm,
Eaglecone. Shallow, stony soils
occur.
- Aridisols (Calciargids, Haplargids,
Durargids, Argidurids, Paleargids,
Haplocambids, Haplodurids)
- Power, Tenmile, Colthorp,
Gooding, Chilcott, Kunaton, Royal,
Truesdale, Timmerman

Sagebrush steppe/ Bluebunch
wheatgrass, basin and Wyoming big
sagebrush, Thurber needlegrass, Indian
ricegrass, bitterbrush, bluegrass,
cheatgrass. Saline areas: fourwing
saltbush, shadscale, winterfat.

Shrub- and grass-covered. Mostly
rangeland. Small, sprinkler
irrigated, areas of deep soil
occurs and are used for pasture or
small grain, potato, sugar beet,
bean, and alfalfa farming.

Mostly sagebrush steppe; some saltbush–
greasewood in SW/ Cheatgrass, crested
wheatgrass, medusahead wildrye,
Wyoming and basin big sagebrush, alkali
sagebrush, antelope bitterbrush. Native
plant regeneration limited by low
available moisture.
Mostly sagebrush steppe. Lower terraces:
saltbush-greasewood/ Wyoming and
basin big sagebrush, alkali sagebrush,
bluebunch wheatgrass, Thurber
needlegrass, squirreltail, bluegrass,
needleandthread, Indian ricegrass,
fourwing saltbush.

Shrub- and grass-covered.
Primarily livestock grazing and
wildlife habitat. Stock carrying
capacity is low. Some areas at
lower elevations are irrigated for
pasture and hay.

Saltbush–greasewood; sagebrush steppe/
Wyoming big sagebrush, bluebunch
wheatgrass, crested wheatgrass,
cheatgrass, bluegrass, Thurber
needlegrass, and Indian ricegrass. In
saline-alkaline areas: Bailey's greasewood,
black greasewood, bud sagebrush,
shadscale, inland saltgrass, and seepweed.

Shrub- and grass-covered. Mostly
rangeland and wildlife habitat.
Some irrigated hayland,
pastureland, and cropland
growing alfalfa, sugar beets, and
small grains at lower elevations
near reservoirs and the Snake
River.

Eastern Snake
River Basalt
Plains

Mountain Home
Uplands

- Unglaciated. Plains with hills and basaltcapped buttes.
- Quaternary alluvium, loess. lacustrine
deposits, basalt flows, sedimentary rocks.
Tertiary basalt.
- 2500-4300’ elev., (max 5,000’)

Magic Valley

Unglaciated. Valley with many canals and
reservoirs.

-Aridisols (Haplocalcids,
Haplocambids, Calciargids,
Paleargids), Entisols (Torriorthents),
Mollisols (Durixerolls)
- Portneuf, Trevino, Paulville,
Tindahay, Weeks, Buko, Gooding,
Fathom, Minveno, Power, Purdam

Unwooded Alkaline
Foothills

Unglaciated. Rolling foothills, hills, benches,
alluvial fans, and scattered badlands.
Perennial streams are rare.

- Aridisols (Argidurids, Calciargids,
Haplocalcids, Durargids), Mollisols
(Haploxerolls, Argixerolls), Entisols
(Torripsamments, Torriorthents)
- Chilcott, Haw, Power, Lolalita,
Payette, Quincy, Cashmere,
Mazuma, Shoofly, Bram
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Irrigated wheat, barley, alfalfa,
potatoes, sugar beets, beans, and
pastureland. Dairy and livestock
farms, rangeland, and residential,
commercial, and industrial
developments also occur.
Landuse has affected water
quality.
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Table 10. Ecoregion composition and description for the Southern Basin and range Ecoregion
Subregion

Physiography/ Geology

Soil Order (Great Group)
Soil Series

PNV *Source: Kuchler, 1964

Dissected High
Lava Plateau

- Unglaciated. Alluvial fans, rolling plains,
hills, and shear-walled canyons cut into
extrusive rocks. Externally-drained.
- Quaternary alluvium, colluvium, and loess.
Tertiary rhyolite, basalt, and tuffaceous rocks.
- 4000 to 6000’ elev.

- Aridisols (Argidurids,
Haplodurids, Haplargids,
Haplocalcids, Durargids), Mollisols
(Haploxerolls)

Sagebrush steppe/ Wyoming big
sagebrush, Thurber needlegrass,
bluebunch wheatgrass, bluegrass, western
wheatgrass, cheatgrass. Rocky uplands:
Utah juniper.

Brush- and grass-covered. Mostly
rangeland and wildlife habitat.
Some pastureland and cropland
primarily producing hay and
small grains.

Mostly sagebrush steppe/ Mountain big
sagebrush, low sagebrush, bluebunch
wheatgrass, cheatgrass, bluegrass, Idaho
fescue, needleandthread, snowberry,
serviceberry, Utah juniper. Alluvial fans
and by drainages: aspen, lodgepole pine,
Douglas-fir.

Mostly brush- and grass-covered.
Primarily livestock grazing and
wildlife habitat. Some dryland
farming of small grains and
irrigated farming for potatoes,
sugar beets, and alfalfa. A few
feedlots occur.

Mostly western spruce–fir forest/ Northfacing slopes and flats: Douglas-fir,
aspen, snowberry, lodgepole pine. Southfacing slopes: mountain big sagebrush,
serviceberry, snowberry, Idaho fescue,
chokecherry, mountain brome, bluegrass,
bluebunch wheatgrass.

Covered by a mix of conifers,
mountain brush, and sagebrush
grassland. Livestock grazing,
wildlife habitat, recreation, and
timber production.

Juniper steppe woodland, sagebrush
steppe/ Mountain big sagebrush,
snowberry, low sagebrush, antelope
bitterbrush, bluebunch wheatgrass,
squirreltail, bluegrass, Idaho fescue,
mountain bromegrass. Rocky sites:
western juniper. Jarbidge Mountains:
juniper woodlands can be of limited
extent or entirely absent.

Woodland-, brush-, and grasscovered. Livestock grazing and
wildlife habitat.

Semiarid Hills and
Low Mountains

h Elevation Forests
and Shrublands

Semiarid Uplands

- Unglaciated. Mountain slopes, hills, and
alluvial fans.
- Quaternary loess, alluvium, colluvium, and
basalt. Tertiary volcanics, tuffaceous rocks,
and sedimentary rock, Paleozoic schist,
quartzite, siltstone, sandstone, and limestone.
- 4600 to 7000’ elev.
- Partly glaciated. Steep mountain slopes and
peaks.
- Quaternary alluvium and colluvium, loess,
and basalt. Tertiary volcanics, Paleozoic
schists, quartzite, limestone, dolomite,
sandstone, and siltstone, and Precambrian
quartzite.
- 600 to 9000’ elev.
- Unglaciated. Hills, low mountains, volcanic
cones, buttes, and rocky outcrops rising from
high lava plains as well as mid-elevation
zones of the Owyhee and Jarbidge mountains.
- Quaternary colluvium and alluvium. Tertiary
volcanics including rhyolite, latite, and basalt
flows, Cretaceous granitic intrusions, and
Paleozoic metamorphic rock.
-5500 to 7500’ elev.
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- Purdam, Colthorp, Raftriver,
Xerxes, Aysees, Bruncan, Heckison,
Roseworth, Arbidge
-Mollisols (Haploxerolls,
Argixerolls, Calcixerolls), Entisols
(Torriorthents), Aridisols
(Haplocambids)
- Newdale, Swanner, Coalbank,
Pocatello, Neeley, Mackey, Ririe,
Camelback, Rexburg, Ireland,
Jimsage, Cedarhill
- Mollisols (Haplocryolls,
Haploxerolls, Argicryolls),
Inceptisols (Eutrocryepts), Entisols
(Torriorthents)
- Pavohroo, Ridgecrest, Sedgway,
Moohoo, Nagitsy, Pavohroo, Povey,
Dranyon
- Mollisols (Haplocryolls,
Argixerolls), Alfisols (Haploxeralfs)
- Keman, Cleavage, Avtable, Hat.
Rock outcrops occur
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Land Uses

Land ownership patterns within the subbasin follow patterns often observed in southern
Idaho (Table 11; Figure 7). In general, land use and land ownership follow elevation
patterns. Arable regions of the subbasin, primarily within the Camas Creek and Middle
Snake-Rock Creek watersheds, are predominantly in State and private ownership. Public
lands managed by USDA Forest Service and USDI Bureau of Land Management
predominate in the Big Wood, C. J. Strike Reservoir, and Salmon Falls watersheds.
Federal land management agencies are represented by Twin Falls and Fairfield ranger
districts, Sawtooth National Forest; Four Rivers and Jarbidge field offices, Lower Snake
River District BLM; Shoshone and Burley field offices, Upper Snake River District BLM;
and Elko District in Nevada. National Forest System lands within the subbasin are within
the Intermountain Region of the National Forest Service. Bureau of Land Management
lands in Idaho and Nevada are under the direction of the Idaho and Nevada state offices,
respectively.
Lands within the subbasin are primarily under intensive land use practices:
cultivated agriculture, intensive range and timber management, and recreational and urban
uses. Modified ecological conditions are prevalent throughout the subbasin (Table 12;
Figure 8, Figure 9).
Within the sub-basin, the Shoshone Field Office has 198 livestock grazing allotment
utilizing a total 1,134,000 acres of public land. Cattle, sheep, horses, or a combination of
these types of animals graze the allotments. Dairy cattle have doubled in number in the last
decade in this subbasin, and Idaho is ranked 11th in the nation in milk production and the
highest number of dairy cattle in the state occur in Twin Falls, Jerome and Gooding
Counties, which also have some of the highest densities of dairy cows in the nation
(Maupin, 1996). Jerome and Gooding Counties have the highest dairy production in the
state and some of the highest densities of dairy cattle in the nation.
Table 11. Land ownership patterns within the watersheds of Upper Mid Snake River
Subbasin are summarized.

Agency
Military Reservation
Private
State Lands
USDA Forest Service
USDI Bureau of Land Management
USDI Bureau of Reclamation

Big Wood
23.0
3.2
35.6
37.8
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C. J. Strike Camas
Reservoir Creek
6.2
21.0
64.1
7.1
4.6
0.2
12.4
59.5
18.3
5.4
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Little
Wood
34.7
5.9
9.9
49.2

Middle
SnakeRock
0.0
52.3
2.0
5.7
39.0
0.7

Salmon
Falls
0.0
18.3
1.9
8.7
70.8
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Figure 7. Land ownership within the Upper Mid Snake River Subbasin.
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Figure 8. Land use patterns of Upper Mid Snake River Subbasin.
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Figure 9. Levels of land modification types within the watersheds of Upper Mid Snake
River Subbasin.
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Camas Creek

Little Wood

Middle Snake-Rock

Salmon Falls

1
2

0

12

1

3

0

0

1

0

0

1

20
2
9

0
10

3
1
8

1
0
4

1
1
4

0
0
3

32
26

48
39

17
69

42
41

37
55

75
17

Big Wood
10

Landuse Class
1 - Natural, unmodified environments
2 - Special natural areas
3 - Essentially unmodified forested and
grassland ecosystems
4 - Natural appearing, but modified for
human use and occupancy
5 - Modified forest ecosystems
6 - Modified grassland ecosystems
7 - Areas modified by human
occupation and activities
8 - Modified non-sustainable areas

C. J. Strike Reservoir

Table 12. Levels of land modification types within the watersheds of Upper Mid Snake
River Subbasin.

Table 13. Population distribution by HUC.
1995 data from USGS.
HUC Code
17040212
17040213
17040219
17040220
17040221
17050101

HUC Name
Total Pop.
Upper Snake-Rock
84,200
Salmon Falls
120
Big Wood
16,760
Camas
850
Little Wood
7,190
C. J. Strike Reservoir
22,140
Total Population
131,260

Aquaculture is a major commercial enterprise in the subbasin that uses the constant
temperature and flows of the springs in the subbasin. Aquaculture is the third largest
animal producing industry in Idaho and produces over 70 percent of the nations
commercial trout (Goodell, 1988). Rainbow trout are the main species cultured, with over
40 million pounds produced in 1991. Coho Salmon and cutthroat trout are also cultured, as
are catfish and Tilapia sp. from warmer water sources (IDWR, 1993b). In 1991, there were
98 permits through Idaho Fish and Game for commercial production, and 224 permits on
file with IDWR for diversion of surface water (IDWR, 1993b). About 80 to 90 percent of
spring flow in the Snake River area of this subbasin is used for aquaculture. In 1980, 27
commercial trout farms in Twin, Jerome and Gooding counties used 1,653,000 acre/feet of
water (IDWR, 1993b).

Upper Middle Snake Subbasin Summary
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Water Use, Impoundments and Irrigation Projects

Water use over the years has significantly changed the relations between groundwater and
surface water of the area. Change in the diversion, type, extent, and efficiency of irrigation
has influenced surface and ground water dynamics in the past century. Currently, about 90
percent of the water use for the state of Idaho occurs in the eastern Snake River Plain.
Table 14. Water use for Upper Middle Snake River Subbasin. From 1995 USGS data
Values are in million gallons.
Category of
Water Use
Groundwater
Domestic- Total
54.2
- Public Supplied
27.1
- Self Supplied
8.8
Commercial Use
2.4
Industrial Use
6.7
Livestock Use
5.2
Irrigation Use
411.0
Total Water Use
461
% of Total Use
9.1%

Surface
Water
0.1
0.1
0.0
146.0
0.0
1378.0
3085.0
4,611
90.9%

Total Water
% of Total
Use
Water Use
54.2
1.1%
27.1
0.5%
8.8
0.2%
148.0
2.9%
6.7
0.1%
1383.0
27.3%
3496.0
68.9%
5071

Table 15. Agriculture water use by HUC sub-watershed- USGS 1995 data.
17040212

HUC
Total Population
Water Use
Livestock-GW*
Livestock-SW
Livestock-Total
Irrigation-GW*
Irrigation-SW
Irrigation-Total
Total GW*
Total SW
Total Withdrawals
Irig.-Sprinkler+
Irig.-Surface+
IR-IrTot+

17040213

17040219 17040220 17040221 17050101 Totals for

C. J.
Upper SnakeLittle
Strike
Rock
Salmon Falls Big Wood Camas Wood
Reservoir Subbasin
84.2
0.1
16.8
0.9
7.2
22.1
131.3
3.1
0.5
0.8
0.1
0.3
0.5
1376.8
0.3
0.5
0.0
0.2
0.3
1379.9
0.9
1.3
0.1
0.5
0.8
220.4
24.8
69.8
15.3
31.7
49.1
1969.1
298.1
255.9
8.2
337.4
216.5
2189.6
322.9
325.7
23.4
369.1
265.6
254.0
25.3
75.1
15.5
36.3
55.2
3484.9
298.6
256.6
8.2
344.6
217.0
3738.9
323.9
331.7
23.7
380.8
272.2
213.6
28.4
47.9
8.7
28.0
31.5
137.3
66.1
19.1
1.0
16.2
14.6
350.9
94.6
67.0
9.7
44.2
46.1
* values in million gallons/day GW=Groundwater
+Thousand acres
population in thousands
SW= Surface Water
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5.2
1378.2
1383.4
411.1
3085.2
3496.3
461.3
4609.9
5071.2
358.1
254.3
612.4
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History of Water Development

The Desert Land Act of 1880, the Carey Act of 1894 and the Reclamation Act of 1902
encouraged development of arid lands, and between 1880 to 1905 irrigation rights in the
Eastern Snake River Plain increased from 200 ft3/second to 20,000 ft3/second. By 1905,
demand began to exceed natural stream flow, and dam construction began for water storage
(Kjelstrom, 1995; Table 16, Table 17; Figure 10). The Twin Falls project, started in 1905,
was the largest of the Carey Act projects, and by 1920 diverted water from the Snake River
at Milner Dam through 100 miles of canals and 800 miles of laterals to irrigate 300,000
acres on the north and south sides of the Snake River (Goodell, 1988; IDWR, 1993b). By
1945 surface water storage was near fully developed for irrigation within the upper Snake
River basin, and with advances in technology, groundwater use increased for expanding
agriculture lands.
Below MilnerDam, 90% of water used for irrigation from the Snake River is
pumped (Goodell, 1988). Advances in technology coupled with inexpensive electricity
allowed development of high lift pumping to lift water from the entrenched reaches of the
Snake River to irrigate land on the elevated Snake River plain. Water diverted by high-lift
pumping increased 8 fold between 1965 to 1975. In 1980, about 100 pumps diverted about
358,000 acre-feet of water from the Snake River in this subbasin, and about 70% of that is
diverted below King Hill (Goodell, 1988).
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Figure 10. Location of major dams and diversions within the Upper Mid Snake River
subbasin.
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Table 16. Summary of dams and reservoirs in the Snake River of Upper Mid Snake
Subbasin.
Dam/ Reservoir*

Location

River
Mile

Size (af)

Owner

Purpose

Milner Dam*

Snake R.

639

26,000

TFCC/NSCC
BOR

Irrigation,
power

Twin Falls *

Snake R

617

1,000

IPC

Hydropower

Shoshone Falls*

Snake R

614

1,500

IPC

Snake R.

581

600

IPC

Hydropower
Hydropower
domestic,
irrigation

Snake R.

573

10,900

IPC

hydropower

Bliss

Snake R.

560

11,100

IPC

Hydropower

CJ Strike

Snake R.

494

240,000

IPC

hydropower

Upper Salmon
Falls
Lower Salmon
Falls

General Ops.
Storage/Irrigation,
hydropower with excess
water
Run of River, minimum
storage
Run of River, minimum
storage
Run-of-river/no load
following
Run-of-river/daily load
following
Run-of-river/daily load
following
Kept full/daily load
following

* Located above Shoshone Falls.
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Table 17. Summary of dams and reservoirs in watersheds of the Upper Mid Snake
Subbasin
Box Canyon
Hydro
Magic
Ravenscroft
Hydro project
Koil Ranch
Hydro project
Upper Malad
Diversion
Lower Malad
Diversion
GeoBon II
Little Wood
Mormon Res.

Box Canyon
Springs

1

(Run-ofRiver)

Big Wood
River

72

Malad R.

8

Malad R.

13

191,500
(Run-ofRiver)
(Run-ofRiver)

Malad R.

2

Malad R.
Little Wood
River
Little Wood
River

1

Camas Cr.

Hardy
Big Wood
River Canal
Co.
Vernon
Ravenscroft

Aquaculture

John Koil

hydropower

10

IPC

hydropower

IPC
CHI Energy
Inc.

hydropower

31

10
(Run-ofRiver)

98

30,000

29

21,400

BOR
Twin Lakes
Reservoir &
Irrigation Co.

46

Salmon R.
Canal Co.
Magic Water
Co.

Magic Water

Salmon Falls
Cr.
Salmon Falls
Creek

12

230,650
(Run-ofRiver)

Rock Creek II

Rock Creek

1.5

(Run-ofRiver)

Cedar Cr.

20

30,000

Salmon Falls Cr.

Roseworth Res.
Bray Lakes

Dry Cr.

4,365

Dog Cr. Res.

Dry Cr.

5

650

Fish Cr. Res.

(sinks)

12,743

Morrow

Fish Cr.
Little Canyon
Creek

6

1000

Long Tom
Thorn Cr. Res.

Long Tom Cr.
Thorn Cr.

49
18

4,340
950
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CHI Energy
Inc.
Cedar Mesa
Reservoir &
Canal Co.
Bray Lake
Ranch
IDFG
Carey Valley
Res. Co.
Pete Batruel
Mtn. Home
Irrigation Dist.
IDFG
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irrigation
hydropower

Hydropower
irrigation
Domestic,
irrigation
Domestic,
irrigation
irrigation
Hydropower
Irrigation
irrigation
Irrigation, fish
propagation
irrigation
Irrigation
Irrigation
Recreation

Diversion
Hydroelectric and Springtime fill/summer release
Diversion dam/canal to
turbines on Malad River
Diversion dam/canal to
turbines on Malad River
Diversion dam/canal to
turbines/water returns to
river at lower diversion
Diversion dam/canal to
turbines at Snake River
Diversion dam/canal to
turbines on Lit. Wood R.
Hydroelectric and Springtime fill/summer release
Spring-time fill/summer
release
Spring-time fill/summer
release/no water released
below dam
Spring-time fill/summer
release
Diversion dam/penstock
carries water to turbines
on Rock Creek
Storage

Storage
Spring-time fill/summer
release
Spring-time fill/summer
release
Spring-time fill/summer
release
Storage
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Current Water Development-

Most of the irrigation in this subbasin is gravity irrigated from surface waters (Table 14,
Table 15; Figure 8), and most of the water use is in the Snake-Rock Cr sub-watershed.
About half is furrow irrigated, half sprinkler (IDWR, 1993b). About 8,000 acres are
irrigated in the Snake River canyon bottom between Milner and King Hill, mainly from
water diverted from tributaries and springs. About half the total surface water diversions in
the upper Snake River are from five canals just upstream of this subbasin (Lake Walcott
and Milner Dam) that irrigates 575,000 acres of agricultural land. There are over 2,600
miles of canals along the Snake River Plain uplands alone, between Milner Dam and King
Hill (IDWR, 1993b). In some watersheds, the canal system and arterials comprise a major
portion of the perennial surface water density (Buhidar, 1999, 2000).
Annual irrigation diversions from Milner Reservoir average 2,697,000 acre-feet
(IDWR, 1993a). Water is fully appropriated above Milner dam, and in low water years
discharge to the Snake River can be very low (zero). Between 1980 and 1995, water
diversion upstream of Milner Dam has decreased by about 800,000 acre-feet, allowing
some flexibility in water banking.
Irrigation management- over 19 different irrigation organizations distribute
irrigation waters in Twin Falls, Jerome Gooding and Elmore counties alone, some of these
are outlined in Table 18. Two of these, the Twin Falls Canal Co. and North Side Canal Co.,
supply water to 51% of the irrigated acreage of these counties (IDWR, 1993b). Water
supply and delivery can be vulnerable in drought periods and seasonally in July and August
when natural flows and upstream storage are low (IDWR, 1993b).
The Twin Falls Canal Co. has water rights to divert most of the surface water at
Milner Dam, and augment water supply with small water storage purchases at Jackson
Lake and American Falls Reservoir upstream in the Snake River. They deliver water to
about 230,000 acres in Twin Falls County through 110 miles of canals and over 1,000
miles of laterals and drains (IDWR, 1993b). Water supply is highest in spring from natural
flow, however water demand for crops is highest June through August.
The North Side Canal Company supplies water to about 161,000 acres in Jerome,
Gooding and Elmore counties. They hold a variety of water rights throughout the basin,
including 300,000 acre-ft. from spring flow at American Falls, 800,000 acre ft from
upstream reservoirs and a 15 cfs water right on the big Wood River (IDWR 1993b).
Most of the springs are used for aquaculture, hydropower, irrigation, and state and
federal hatcheries. A summary of spring use is provided in Appendix D.
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Table 18. Source, distribution, use and estimated product value for irrigation water in
selected counties within the subbasin. From MSRSG (1996), 1990 data.

County
GoodingJerome
Lincoln

Twin Falls

Cassia
Minidoka
Blaine

Water
District

Normal
Average Total Value of Productive
Acres Diversions Value Per
Crops for
Value per
Served
(acre-ft) Crops/Acre Served Acres foot of Water

North Side
GoodingMilner

160,000
62,420

1,000,000
454,000

$469*
$434**

$75,120,000
$27,124,069

$75
$60

Big Wood
Twin Falls

36,542
202,690

250,000
1,060,000

$365
$410

$13,337,830
$83,102,900

$53
$78

Salmon Falls
BID
MID
Big Wood &
Silver Creek
Diversions

20,500
43,000
84,000
28,534

65,500
185,000
315,000
92,241

$570
$600
$237

$8,405,000
$24,510,000
$50,400,000
$6,762,558

$129
$132
$160
$73

Little Wood
Fish Cr.

11,539
8,100

52,035
29,064

$2,734,743
$1,919,700

$53
$66

* Average of Jerome and Gooding County
**Average of Lincoln and Gooding County
Impacts of water use on the groundwater aquifer:

Water use and efficiency has changed over the years, and has changed the nature of
surface/groundwater relations. Before 1945, irrigation was primarily gravity fed from
surface water sources. Gravity irrigation, especially flood irrigation, exceeds the needs of
crops by at least a factor of two (Goodell, 1998). Estimated fate of gravity irrigation is:
- 30 % consumed through evapotranspiration
- 60% is groundwater recharge
- 10% return flow (surface flow)
The result is that groundwater levels increased by about 60 feet by 1960, with an
additional 24 million acre feet of water storage in the aquifer from irrigation discharge to
the aquifer (Goodell, 1988). Groundwater discharge as spring flow peaked in 1950’s at
6,800 cfs, from a historic flow estimated at 4,200 cfs (Kjelstrom, 1992; Figure 11.)
Springflow and groundwater levels have decreased since then, partly as a result of drought
periods, increased irrigation efficiency through change from flood irrigation to furrow
irrigation and sprinkler systems, and increased use of groundwater (Kjelstrom, 1992;
Goodell, 1988).
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Figure 11 Average annual spring discharge to the Snake River between Milner Dam and
King Hill. Data from IDWR, after Kjelstrom (1995).
Hydropower

Over 40% of the states hydroelectric facilities occur in this subbasin, but provide only 8%
of the states power (IDWR, 1993b). Hydropower facilities include 7 major hydroelectric
projects on the Snake River and 2 diversions in the Malad River within this subbasin (up to
and including Milner Dam). There are also numerous small hydroelectric projects on spring
sources such as Thousand Springs and Blue Lake, and many retrofitted canals and
diversion dams. Milner Dam and the Little Wood River dams have recently been retrofitted
for hydropower. Most of the Snake River hydroelectric projects are run-of-the-river, and do
not rely on storage for hydropower generation. However, some storage is allowed during
low flow periods. IPC operates three of their Snake River hydroelectric dams (CJ Strike,
Bliss, and Lower Salmon Falls) to follow electrical demand. This means that power
generation and thus flows and reservoir elevations fluctuates on a daily basis. The river
below these projects can fluctuate by as much as five to six vertical feet per day. This
equates to daily flow fluctuations of 3,000 to 5,000 cfs per day, while inflows are typically
5,000 to 10,000 cfs. The reservoirs fluctuate from as little as a half a foot per day at CJ
Strike (due to its large size) to a maximum of two vertical feet at Bliss and Lower Salmon
Falls reservoirs. Though hydropower is a non-consumptive use of water in this subbasin,
they limit the availability of water for other uses, modify the hydrograph by demand,
requires minimum stream flows (Goodell, 1988).
Upper Middle Snake Subbasin Summary

36

DRAFT May 17, 2002

Water Allocation and policy factors affecting flow volume and dynamics- Snake River- (IDWR,
1998, IWRB, 1993 a,b).

1. Milner Dam marks a major division of water administration for the Snake River
Plain. Senate Bill 1358 dictates that no water above Milner Dam shall be
considered in the determination and administration of rights downstream from
Milner Dam (IWRB, 1993a).
2. Swan Falls Agreement- An agreement between the state of Idaho and Idaho Power
from a lawsuit brought by Idaho Power, in part because of diminishing spring/river
flows, that acknowledges:
a) The Snake River water is fully appropriated above Swan Falls Dam (36 miles
downstream of CJ Strike).
b) Establishes minimum stream flows for Idaho Power (seasonally 3900 cfs to
5600 cfs) at the Murphy gage for power generation. (see State Plan for
conditions of minimum flows).
c) Set the stage for adjudication of water rights in the Snake River basin
3. Moratorium on water rights. May 15, 1992. A prolonged drought, in conjunction
with changes in irrigation practices, resulted in reduction of groundwater recharge
and spring flows. In order to protect existing water rights and establish minimum
stream flows, the director of IDWR issued a moratorium on additional water use
permits for the Snake River basin above the Weiser USGS gage (see IWRB, 1993
for exceptions).
4. Adjudication of water rights. The adjudication process was dictated by the Swan
Falls Agreement to settle the problem of over appropriation of water rights in the
upper Snake River basin. The Snake River Basin Adjudication (SRBA) is a Courtdirected process commenced in 1987 with the objectives of defining water rights
and providing for their administration, throughout more than 87 percent of the State
of Idaho. The status of this process in the Upper-Mid Snake River Area is that
recommendations have been prepared in hydrologic Basins 36, 51 and 61, and that
investigations are underway in Basins 47 and 37, and in the Snake River proper
(Basin 02). Small domestic and stockwater rights are not presently required to be
filed in the SRBA – all other water uses senior to November 19, 1987 must be
claimed in order to be found valid in the future.
5. Flow Augmentation. The BOR is required under the NMFS biological opinion to
provide 427,000 acre-feet of water from the Snake River Basin upstream of Hells
Canyon Dam for the purpose of augmenting flows in the Lower Snake River to
benefit migrating salmon and steelhead. The water comes primarily from BOR
storage facilities in the Boise, Payette, and upper Snake River (upstream of Milner
Dam) basins (Table 19). The releases from the upper Snake River flow through the
Upper Mid Snake Subbasin during the summer and have shown to provide limited
seasonal increases in the quantity of sturgeon and rainbow trout habitat (Leitzinger
2000). Water releases for flow augmentation past Milner dam in 1999 occurred
from 7/02 to 8/31 and 8/31 to 9/8.
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6. Groundwater Recharge- In order to maintain and increase groundwater tables and
spring flows, the IDWR has initiated groundwater recharge studies and programs.
The Recharge Feasibility Study (IDWR, 1999) is summarized in the Planning,
Goals and Objectives section. Groundwater Recharge Districts- The High Plains
State Groundwater Recharge Demonstration Act of 1983 (P.L. 98-434), and Idaho
code (42-234), 1994 authorizes the creation of groundwater recharge districts, and
in 1995 was amended to allow any entity to appropriate water for recharge projects.
The Southwest irrigation district, in coordination with the BOR and USGS,
proposed seven recharge sites within the Oakley Fan GWMA near Twin Falls.
(BOR, 1993, in USFWS, 1995). Big and Little Wood Rivers- water rights for
recharge were authorized and water diversions for recharge began in 1986. During
drought years no water was diverted; in 1993, almost 17 million cubic meters of
spring runoff was diverted for recharge- Big Wood River –5,567 acre-ft, Little
Wood River, 8,239 acre-ft.
7. Minimum Stream Flows- Idaho law provides that the IWRB may hold a water right
for minimum instream flow for various beneficial uses. Instream flows held by
IWRB are subordinate to senior rights (Goodell, 1998). Instream flows for this
subbasin are included in Table 20.
8. Water Banks. Two water supply banks are operating that affect water supply in this
subbasin: the Shoshone-Bannock water bank and the Sate Water Supply Bank.
Water from both of these banks have been used for salmon Flow Augmentation.
The Idaho Water Resource Board manages the operation of Idaho's Water Supply
Bank. The purposes of the Bank are to encourage the highest beneficial use of
water; provide a source of adequate water supplies to benefit new and supplemental
water uses; and to provide a source of funding for improving water user facilities
and efficiencies. This system helps make excess water available to other users and
beneficial uses.
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Table 19. Minimum Stream Flow Appropriations in the Upper Mid Snake River subbasin
(IDWR).
Basin

Steam, Spring or Lake

Water
Right No.

Snake
Snake River at Milner
02-00200
Snake
Sculpin Springs Creek
36-08557
Snake
Sand Springs Creek
36-08558
Snake
S. Thousand Springs Estuary 36-08556
Snake
Niagara Springs
36-07200
Snake
Minnie Miller Springs
36-08307
Snake
Malad River
37-8333
Snake
Malad Canyon Springs
37-07108
Snake
Devils Corral Springs
36-07872
Snake
Crystal Springs
36-08374
Snake
Crystal Springs
36-08600
Snake
Crystal Springs
36-08330
Snake
Briggs Springs
36-07819
Snake
Blind Canyon Springs
36-07820
Snake
Big Springs
36-07199
Snake
Bancroft Springs
37-07724
Snake
Banbury Springs
36-07822
Snake
Vineyard Creek
36-07818
Snake
Niagara Springs
36-08670
Snake
Malad River
37-07892
Snake
Malad River
37-08333
Snake
Box Canyon Creek
36-08337
Snake
Box Canyon Creek
37-08391
Snake
Billingsley Creek
36-08596
Snake
Billingsley Creek
36-08793
Salmon Falls Shoshone Creek
47-08073
Little Wood Silver Creek
37-07727
Little Wood Silver Creek
37-07728
Little Wood Silver Creek
37-07849
Little Wood Little Wood River
37-07739
Big Wood Big Wood River
37-07919
Big Wood Big Wood River
37-08258
Big Wood Big Wood River
37-08307
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Priority
Date

Flow Distance
(CFS) (miles)

12/29/1976
0
8/3/1990
33
8/3/1990
34
8/3/1990
500
7/12/1971
264
3/19/1986 180-360
6/19/198130-400
7/12/1971
900
9/21/1979
48
7/1/1988
25
3/22/1991
59
7/27/1987
50
9/13/1978
30
9/13/1978
8
12/7/1971
66.57
9/13/1978
17
9/13/1978
97
9/13/1978
17
3/24/1992
264
9/11/1983
75
1/29/1988 30-400
10/16/1987 75-162
8/4/1988
550
6/21/1991 75-140
4/12/1999 30-100
10/16/1987
5-7
9/13/1978
99
9/13/1978
74
8/26/1980
74
9/29/1978
39
6/19/1981
70
1/16/1986 150-200
10/26/1987
119

39

0.00
0.50
0.40
0.50
0.00
0.50
1.00
0.00
0.50
0.25
0.00
0.25
0.25
0.50
0.00
0.10
0.25
0.25
0.00
0.75
1.00
0.25
0.25
1.00
2.25
10.00
11.00
10.00
13.00
14.00
18.00
9.00
18.00

Requestor or Authorizing
Action
State Water Plan
Idaho Dept. Parks and Rec.
Idaho Dept. Parks and Rec.
Idaho Dept. Parks and Rec.
Idaho Code
Idaho Dept. Parks and Rec.
IDFG
Idaho Code
IDFG
Idaho Dept. Parks and Rec.
Idaho Dept. Parks and Rec.
IDFG
IDFG
IDFG
Idaho Code
IDFG
Magic Valley Fly Fishers
IDFG
Idaho Water Resource Board
Idaho Dept. Parks and Rec.
Idaho Dept. Parks and Rec.
U.S. BLM
Gooding County
IDFG
IDFG
IDFG
IDFG
IDFG
IDFG
IDFG
IDFG
Blaine County
Idaho Water Resource Board
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Table 20. Stored water provided for salmon flow augmentation from Bureau of
Reclamation (BOR) reservoirs above the Upper Middle Snake River subbasin. Data in
acre-feet, 1999 ( from Lietzinger-IDFG, 2000; data from Bureau of Reclamation and
IDWR).
SYSTEM/RESERVOIR

Space

Uncontracted

Rental Pool

Natural
Flows

Total

Upper Snake*
American Falls

8,884

Jackson

3,795

Palisades

9,145

Water District 01

148,397
38,000

Sho-Ban**
21,824

Subtotal-Upper Snake
GRAND TOTAL

*
**

186,397

157,756

251,397

208,221
17,847

427,000

All water was physically moved out of American Falls Reservoir, but storage
accounts in the other reservoirs were charged.
The Sho-Ban rented water was moved out of American Falls Reservoir.
Hydrology

The Snake River is the major hydrologic feature of the subbasin, and all surface and
groundwater drain into the Snake River. The Snake River is unique in this subbasin as
there is a major hydrologic transition between two major aquifers. The aquifer of the
Eastern Snake River Plain is one of the highest water producing aquifers in the nation and
terminates at the center of the subbasin. The aquifer discharges into the Snake River
through many major springs in the area, the springs are a significant and dominant part of
the river flow, landscape and economy of the area. The Wood River/Malad River is the
largest tributary and drains the high elevation mountains of the Rocky Mountain Ecosystem
complex from the north. The channel of the lower Wood River goes seasonally dry where it
enters the Snake River Plain, partly from evaporation and percolation of surface water into
the aquifer, and diversion of surface water. However the Malad River, which is the river
below the confluence of the Big and Little Wood Rivers, has high surface flows from
irrigation return flows and spring groundwater as the Malad cuts a deep canyon into the
basalts of the aquifer. The other major, though much smaller tributaries that originate in the
lower elevation and drier mountains of the Basin and Range province from the south are
Salmon Falls Creek, Rock Creek and Clover Creek. Water yield is less in the drier and
lower elevation Basin and Range, and coupled with a less permeable water table, the area
south of the Snake River is considered an irrigation scarce area (IDWR, 1998).
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Hydrological information sources. The US Geologic Survey maintains hydrologic
data on 154 sites within the subbasin, as well as water quality monitoring data, that is
available for public access through their web site (http://idaho.usgs.gov/). Major gauging
stations are identified in Figure 12, and a table of sites with USGS data is provided in
Appendix C. The IDWR has an extensive hydrological database for gauging stations,
springs, canals and drains that will soon be accessible through the web. A list of the sites
the IDWR maintains data for is also included in Appendix C.

Figure 12. Location of USGS gauges.
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The factors that influence hydrodynamic character include climatic mechanisms,
topography, soil, vegetation and aquifer characteristics, and land and water use. These
factors vary significantly across the subbasin. In general the surface water regime for both
tributaries and the Snake River is driven by winter and spring precipitation and spring
snowmelt run-off from the higher elevations. The general hydrologic regime is
characterized by peak flows in spring-early summer and seasonal low flows in summer and
winter. Smaller tributary streams are affected by localized summer thunderstorms, however
summer precipitation on the Snake River Plain is usually lost to evapotranspiration
(Kjelstrom, 1995). Watershed boundaries are of reduced importance for defining hydrology
on the Snake River Plain, given the low topographic relief, predominance of groundwater
influence on surface waters, and the high amount of transfer of water across watershed
boundaries for irrigation. Groundwater aquifer character, spring flow and water use are
factors that greatly affect hydrologic character in the subbasin. The groundwater character
of the subbasin, in particular the Snake River Plain, is receiving much attention because of
competing demands for water use and because pollution of the aquifers affect both aquatic
health of surface waters and human health through drinking water quality. Groundwater
aquifers for the subbasin are quite diverse, ranging from high to poor permeability, water
volume, and water yields (Table 21). The aquifer of the eastern Snake River Plain is by far
the major aquifer of the subbasin and of the upstream contributing watershed, in size, water
volume, water use, and management and research activity. The Eastern Snake River
Aquifer also has strong controls on surface water characteristics.
Table 21. Aquifers of the Snake River Plain (IDWR, 1998)
Aquifer Type
Quaternary Alluvium
Quaternary/Late Tertiary
Semiconsolidated
Sedimentary Deposits
Quaternary and Late
Tertiary Basalts

Composition

Importance

Deposits of sand and
gravel along Snake R.
and tributaries.
Deep fine sediment
deposits with
interbedded
Pyroclastic and lava
flows
Very deep, multiple
young basalt flows
Highly porous with
cavities and fractures

Localized perched water
tables e.g. Mountain
Home, Wood River
Dominant aquifer of the
Western Snake R. Plain.Surface water does not
infiltrate as readily.

High

Well Yield
Gal./min.
1,000-2,500

Low

50-300

Dominant aquifer of the
Eastern Snake River
Plain- surface water
infiltrates readily,
tributaries percolate into
ground, high
groundwater movement.
Water under artesian
pressure, hot springs
common.
Short-term storage that
maintains base flows of
streams in mountainous
areas. Many small
springs.

Very High

1,000-3,000

Variable

100-2,000

Low

Low

Tertiary Silicic Volcanics
Consolidated Sediments
and Igneous Intrusives

Diverse-shales,
limestone and
sandstone mixed with
intrusives/granite
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Snake River Hydrology

The primary factors that determine both upstream and local controls on surface water in the
Snake River in this subbasin include:
-

Snow pack and winter/spring precipitation.

-

Character of the watershed and aquifer.

-

Location, quantity and quality of spring groundwater discharge.

-

Irrigation needs and diversions; e.g. interbasin water transfers, releases from
Milner Dam.

-

Upstream storage and release for hydropower, irrigation and flood control. e.g.
Water volume and discharges for the Snake River in this subbasin are regulated
by American Falls Reservoir, Lake Walcott, Milner Lake, and other reservoirs
(Buhidar, 1999).

-

Irrigation return flows

-

Hydropower regulation of flows.

-

Flow Augmentation- amount and timing of releases.

Geohydrology- The Snake River Plain is divided into two sections based on
geology and hydrology, and that division occurs in the middle of the subbasin. The Snake
River flows along the boundary of the Eastern and Western Snake River Plains, which runs
north-south from King Hill to Kimberly (Kjelstrom,1995; see Figure 11). The aquifer of
the Western Plain is composed mainly of fine-grained sedimentary deposits interlaced with
basalt flows, and does not contribute greatly to the surface flows of the subbasin. Porosity
and transmissivity (water movement) is low in the Western Plain aquifer because of the
fine-grained nature of the sediment deposits. Transmissivity for the Eastern Snake River
Plain aquifer is generally one to two orders of magnitude greater than the Western Plain
aquifer (Lindholm, 1996). The Eastern Plain is composed of many layers of lava and
pyroclastic flows with many voids that stores and transmits water readily. Water travels
readily through the aquifer along lava flow contact zones and fractures and movement is in
a west-southwest direction. Most of the surface flow of the northern tributaries, from the
Lost River to the Big Wood River (in this subbasin), percolates into the groundwater when
it enters the Snake Plain. Kjelstrom (1995) estimates that 50 % of the Snake River flow in
the upper basin percolates into the aquifer. Yet total tributary and river water only directly
contribute 21 % of the total input to the aquifer (Table 22). Most of the input to the aquifer
(60 %) is indirect or incidental through irrigation (Table 22).
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Table 22. Recharge and Discharge to the Eastern Snake River Plain Ground-water System,
1980 (Garabedian, 1992; Excerpted from IDWR, 1999).
Quantity
(million acre-feet)
Recharge
Surface water irrigation
Tributary basin underflows
Precipitation on the plain
Snake River losses
Tributary stream and canal losses
Discharge
Snake River gains (river flow)
Net pumpage

Percentage of
total

4.84
1.44
0.70
0.69
0.39

60
18
9
8
5

7.08
1.14

86
14

South of the Snake River the groundwater aquifer is not as permeable. Spring flow
from the south side only contributes 10 percent of the total spring flow into the Snake
River (Kjelstrom, 1995), partially because of decreased permeability and partially because
of the reduced size of the contributing aquifer.
Surface water relations with groundwater depend on whether the surface water is
above or below the water table. The reach from Milner to King Hill is the largest of three
gaining reaches in the upper Snake River. The Snake River cuts into deep basalt canyons
below the groundwater table and intercepts the groundwater flow. The aquifer of the
Eastern Snake River Plain essentially drains into the Snake River in this subbasin through
many springs. An estimated 4.7 million-acre feet flows from the aquifer into the Snake
River (Kjelstrom, 1995) between Milner and King Hill. The result is that surface flows,
and subsequently water use in the river, is highly characterized by and dependent on spring
flows and aquifer character. In the Milner to King Hill reach, spring flow can contribute
from 33% to 66% of annual water discharge, depending on whether it is a high or low flow
year (Clark and Ott, 1995; Figure 13, Figure 14). During irrigation season, spring flow can
be the major source of flow in the Snake River in this subbasin. Spring flow from the north
side springs alone contributed 84% of the river flow during the 1994 irrigation season
(Clark and Ott, 1995). The hydrographs of the Snake River in this reach show the
increasing influence of spring flow, irrigation return flow and tributary flow has on
increasing discharge from Milner to King Hill (Figure 14). The hydrographs at King Hill
show the affect spring flow has on reducing yearly and between year variability (Figure 16,
Figure 17, especially in relation to flows at Milner (Figure 15). The annual flow variability
at Milner reflects diversions for agriculture and drought cycles.
The springs in the reach are numerous and many are of the largest in the United
States (Table 24). Most of the spring flow (90%) enters from the north side of the aquifer,
and 56 % of the total, or 2.65 million acre feet, enters between Buhl and Hagerman
(Kjelstrom, 1995). North side springs contributed 84% of the total river discharge during
peak of the 1994 irrigation season (Clark and Ott; 1995).
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Table 23. Water budgets for the Snake River, 1980; Milner to King Hill. From Kjelstrom,
1992, in IWRB, 1993a
Inflow (1000 acre-ft)
Reach
Milner to
Kimberly
Kimberly to
Buhl
Buhl to
Hagerman
Hagerman to
King Hill

Snake
River

Outflow (1000 acre-ft)
Snake
River

Tributaries Total

Gains from
Groundwater

Diversions Total

1290

10

1300

1510

1510

210

1510

320

1830

2710

2710

880

2710

270

2980

5590

40

5630

2650

5590

220

5810

6780

50

6830

1020

Figure 13. Annual variation in contribution of spring discharge to total annual flow at King
Hill. From Clark et al., (1999).
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Table 24. Discharge of selected springs. From Buhidar, 1999.
NAME

RM

Blue Lakes Sp
610.5
Crystal Sp
600.5
Niagara Sp
599
Clear Sp
593
Briggs Sp
590.3
Banbury Sp
589
Box Sp
587.7
Blue Heart Sp
587.5
Thousand Sp
584.2
Mini Miller Sp
583.6
Magic Sp
582.7
Malad Sp
571.5
TOTAL
OVERALL MEAN

DISCHARGE, cfs
Fall
Spring
172
159
452
432
287
234
528
456
110
101
108
108
357
328
UTA
UTA
659
632
145
139
UTA
UTA
1419
1580
4237
4169
423.7
416.9

Figure 14. Average mean monthly flow for the Snake River from Milner dam to King Hill.
The figure illustrates the progressive increase of flow downstream from springflow
contribution. Data are from 1990 to 2000.
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Figure 15. Estimated unregulated flows for Milner compared with average flows and flows
with recent flow augmentation. The flow augmentation data comes from fairly high runoff
(wet) years. The data for unregulated flows are estimates from Columbia Water
Management Reports, COE, Portland, OR.
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Figure 16. Annual flow at Milner Dam

Figure 17. Annual flow at King Hill. The differences are a combination of a) spring flow
additions between Milner and King Hill and b) diversions for irrigation at Milner Dam.
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Tributary Hydrology

The surface flow of many of the smaller tributaries is composed of irrigation return flow
and/or groundwater discharge (IWRB, 1993). Of the surface water streams in the SnakeRock Creek sub-watershed, most were intermittent (46 %), only 15 % were perennial, and
over 12,000 miles of canals comprise 35% of the surface streamflow (Buhidar, 1999).
Many of the tributaries are seasonally or permanently disconnected from the Snake River
because of diversion for irrigation, interruption by canals, or intermittent seasonal flow,
and often from a combination of these factors. South of the Snake River the groundwater
aquifer is not as permeable. Surface waters and irrigation flow do not percolate readily into
the ground and do not significantly add to groundwater recharge. Because of low
permeability, soils became waterlogged from irrigation. Extensive drainage systems
comprising drainage tunnels and tile drains connecting to relief wells were constructed in
agricultural areas to dispense of irrigation waters (IWRB, 1993b). Many of these drainage
systems discharge directly into the Snake River, and contribute to sediment loading of the
river.
The channels of most northern tributaries that flow over the porous basalts of the
Eastern Snake River Plain, including the Big and Little Wood Rivers, go seasonally dry
because of evaporation and percolation into the groundwater (IDWR, 1998) and from
irrigation diversion. Underground tributary valley flow is a major component of
groundwater input into the aquifer. The IDWR (1998) modeled basin outflow that included
the Big Wood and Little Wood Rivers and Camas Creek and showed that 11 to 19 % of the
tributary outflows were groundwater. Groundwater discharge as spring flow provides local
surface flow to diverted or intermittent streams. Spring flow and seepage can enhance
perennial character of streams where tributaries cut into the basalts of the Snake River
plain and intersect the groundwater aquifer.
North Side Tributaries

The upper Big Wood River receives most of its flow from high mountain tributaries that are
fed by snowmelt and groundwater sources. Many of these tributaries originate from alpine
cirque lakes. From Ketchum downstream the Big Wood River has several irrigation
diversions that completely dewater the natural stream channel downstream of the Glendale
Diversion south of the town of Bellevue by mid-summer. The stream channel regains
surface flow from groundwater seeps upstream of the Highway 20 bridge about four miles
upstream of the head of Magic Reservoir.
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Figure 18. Discharge for the Big Wood River for water years 1997-2000. Note that flows
downstream at the Malad River are reduced, reflecting flow diversions between the 2 sites.
Springflow contributes much of the flow for the Malad River section.
Magic Reservoir is an irrigation impoundment that also has a hydroelectric
generator on its outflow. The irrigation diversion for the reservoir is about two miles
downstream of the dam. Some water is left in the channel for other downstream diversions
before its confluence with the Little Wood River. Water is rarely released from Magic
Reservoir during the nonirrigation season, which restricts downstream flow to whatever
groundwater resurfaces in the channel upstream of the Little Wood River confluence.
Billingsly Creek is a spring fed tributary entering the Snake River in Lower Salmon
Falls Reservoir, near the town of Hagerman Idaho. Virtually all of its flow is from local
spring sources within the Hagerman area. It flows for only about nine miles from its
source to its confluence with the Snake River. There are some minor irrigation
withdrawals, several aquaculture facilities and a hydroelectric generating facility.
The Little Wood River receives most of its water in it’s lower reaches from Silver
Creek, a spring fed tributary that originates in the valley between the Picabo Hills and the
southern foothills of the Pioneer Mountain Range. Historically the Little Wood River had
a significant flow of water out of the Pioneer Mountain Range that is now impounded by
Little Wood Reservoir Dam, a Bureau of Reclamation impoundment. Water from Little
Wood Reservoir is diverted through a channel that flows into Carey Lake, an artificial
impoundment at the edge of the foothills near the town of Carey. Downstream of Carey
the Little Wood River and Silver Creek come together providing perennial flow through
the basaltic desert shrubland and agricultural areas to its confluence with the Big Wood
River near the town of Gooding. There are numerous irrigation diversions and two small
hydroelectric generators downstream of the Silver Creek confluence. Essentially all of the
Little Wood River water is withdrawn upstream of the Big Wood River confluence,
although some groundwater does reach the surface channel in the dewatered reach.
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The Malad River is a short river reach between the confluence of the Big Wood
River and the Little Wood River and where it enters the Snake River. The Malad River cuts
through deep basalt canyons as it approaches the Snake River and intercepts much
groundwater as spring flow. There are two IPC hydroelectric generators on the Malad
River downstream of the Malad Gorge, where it crosses Interstate 84. Within the Malad
Gorge there is a significant increase in surface flow from spring water influence. The
lower diversion takes all of the water out of the gorge and through a penstock to a
generator several hundred feed downstream of the mouth of the Malad River on the Snake
River. Spring water flows downstream of this lower diversion insures a perennial flow of
water through the gorge and into the Snake River at the mouth of the Malad River.
Other tributaries from the north side include King Hill Creek and several small
perennially and intermittently flowing streams. Some of these originate in the Bennett
Hills and are impounded or have some irrigation withdrawals before they reach the Snake
River.
South Side Tributaries

Rock Creek originates in the South Hills, the mountain range south of the city of Twin
Falls. It receives most of its water from springs and snowmelt and flows northward out of
the South Hills into agricultural land where it receives little additional flow except from
irrigation runoff during the summer. Rock Creek has extensive agriculture development in
the lower basin, and has been identified as having significant reduction in water quality.
The agricultural area of the Rock Creek basin was the subject of a 10 year plan to
implement agricultural Best Management Practices (BMP’s) and water quality monitoring
plan (Maret et al., 1991). There is a hydroelectric diversion and generator near its
confluence with the Snake River near the City of Twin Falls.
Salmon Falls Creek is the largest tributary on the south side of the Snake River.
Shoshone Creek is a Salmon Falls Creek headwater tributary on the southwest side of the
South Hills within Idaho. It flows into the Shoshone Basin before entering Nevada where it
joins with upper Salmon Falls Creek then flows back northward into Idaho. It flows
through a meandering channel within a deeply incised canyon for approximately 11 miles
before entering Salmon Falls Creek Reservoir. The reservoir is about 15 miles long when
full and used only for irrigation storage. Essentially all of the water stored in the reservoir
is diverted through the canal system at the dam with none of it released into the natural
stream channel below the concrete dam. There is some leakage through the basaltic rock
formations immediately downstream of the dam resulting in five or less cfs of flow. There
is a significant increase of stream flow downstream of the dam by the time it reaches the
Lily grade road crossing about 25 stream miles downstream. The reach downstream of
Lily Grade is about 30 stream miles to the confluence with the Snake River. Within that
reach Salmon Falls Creek remains confined within the rugged steep canyon with only
minor withdrawals for irrigation and one hydroelectric diversion and generator.
Other perennially flowing tributaries entering the Snake River from the south
include Mud Creek, Deep Creek and Cedar Draw Creek. There are also several smaller
perennially and intermittently flowing springs and tributaries entering the Snake River
throughout its reach between Shoshone Falls and the Bruneau River. Some of these
receive irrigation return flows from the Snake River diversion at Milner Dam.
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Water Quality

Water quality is intimately connected to water quantity and use in the subbasin, and limits
productivity and health of the aquatic system and impedes recreation use. Over 900 stream
miles have been classified as water quality limited in the subbasin, comprising 8 reservoirs,
11 Snake River segments and 70 tributaries (Table 25). Most of the segments are
associated with agricultural land use in the subbasin. Nitrogen is receiving much interest
from research, monitoring and management activities because it is found in the
groundwater, and thus the drinking water, at levels that approach or in places exceed
national standards for health (10 mg/liter).
Table 25. Total number of 303-d segments and relative frequency of impairment
categories. Broken down by tributaries and Snake River mainstem for the whole subbasin.
Type
Snake
River
Tribs
River
Res.
Trib
Res.

Total
#
11

Total
Miles
83

Unk

70

853

0.4
4

4

32

4

------

0.2
5

Sed

Bac

D.O.

Nut

NH3

0.9
1
0.5
3
0.7
5
1.0

0.3
6
0.3
3

0.36

0.2
7
0.3
7
0.2
5
1.0

0.27

0.30
0.75

1.0

1.0

0.13

OG

0.0
1

Flow Temp
0.10

0.27

0.36

0.08

0.75
0.25

PST

0.01
0.25

1.0

Table 26. Total number of 303-d segments and relative frequency of impairment categories
for tributary streams of the Snake River. Broken down HUCs.
Type
SnakeRock
Salmon
Falls Cr
Snake- CJ
Strike
Big Wood
R.
Little
Wood R
Camas Cr.

Total Total Unk
#
Miles
17
135
0.23

Sed

Bac

D.O. Nut

NH3 OG

Flow Temp PST

0.76

0.64

0.53

0.65

0.41

0.53

0.18

8

65.6

0.4

0.6

0.5

0.6

0.5

0.4

0.25

8

220

0.25

0.75

18

183

0.61

0.23

0.17

0.11

0.22

0.11

0.12
5
0.34

0.05

8

137

0.25

0.75

0.5

0.5

0.75

0.5

11

112

0.82

0.18

0.01

0.01

0.01
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Figure 19. Water quality limited 303d listed streams in the subbasin.
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Snake River Water Quality

The major water quality issues in the Snake River include excessive sediment loading,
elevated temperatures, reduced flows, reduced dissolved oxygen, excessive aquatic plant
growth, and nutrient type chemical enrichment, particularly nitrogen and phosphorous.
Water quality in the Snake River in this subbasin is some of the most degraded in the
Upper Snake Basin (above King Hill). The largest concentrations of nitrate in the Snake
River found in the USGS NAQWA survey of the upper Snake River basin occurred in this
subbasin between Milner Dam and King Hill. The major water quality problems in the
upper mid Snake River are flow alteration, increased temperatures, fine sediment deposits,
high nutrient loading, abundant macrophyte growth, reduced dissolved oxygen, and
pesticides (Clark, et al, 1998; Buhidar, 1999). The inputs that cause these problems are
from a variety of point and nonpoint sources, and are compounded by flow modifications
of the dams and water diversions in the reach.
Nutrient input causes eutrophication of waters through excessive algal and plant
growth. High ammonia and nitrate levels can also be toxic to fish and humans. Phosphorus
is also a major limiting factor for plant growth and cause of eutrophication in this reach
(Buhidar, 1999). Idaho DEQ (Buhidar, 1999) determined the degree water quality
parameters exceeded water quality standards from data collected in 1995-1997 (about 900
samples),
- Nitrate:
• 99.5% well above the protective level for salmonid fish
• 89.9% well above the suggested prevention level for nuisance eutrophication
- NH3
• 0.5 % exceeded standards
- Phosphate
• 83.5 % exceeded standards
Sediment is a major and consistent problem in this section of the Snake River and
is identified in 90% of the Snake River 303-d segments (tables 25, 30). Large fine sediment
deposits occur in the slack water parts of the river, along river margins and behind dams.
These sediment deposits can be quite extensive in slackwater areas of the river. Only 24%
of sediment is transported from upstream; most of the sediment is from local inputs, which
include tributary streams, irrigation return flows, bank erosion and irrigation drains (Figure
20, Clark et al, 1998; Maret et al., 1997). Both irrigation practices and type of crop affect
sediment loss and transport from agriculture (EPA, draft). Most soil erosion on agricultural
land is generated from gravity irrigation (erosion potential of irrigation: flood > furrow
>sprinkler irrigation). Crops such as alfalfa have a low erosion rate, while beans have a
high erosion rate.
Abundant macrophyte growth occurs on the sediment deposits, and is nourished by
high nutrient levels in the water column and in the sediments. The macrophytes are
considered a nuisance to recreation and modify the aquatic habitat. The aquatic macrophyte
community is dominated by Potamogeton pectinatus, Potamogeton crispus, and
Ceratophyllum demersum. Also filamentous green algae (Hydrodictyon and Cladophora
sp.) form dense mats on the water surface (Falter et al, 1996; Buhidar, 1999). The algal
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growth and macrophyte beds can reduce dissolved oxygen in the water because of diel
fluctuations in demand, and consumption of oxygen when the macrophytes die at the end
of the season.
Reduced oxygen occurs mainly late in the season during low flows, high seasonal
production of macrophytes and standing crop, coupled with diel oxygen demands for
respiration and plant senescence and decay. Reduced oxygen also occurs in deep pools
during periods of low flow and high temperature.
Pollutant inputs are from point and nonpoint sources (Buhidar, 1999).
Point sources include: aquaculture, food processors, municipalities, and industrials.
Nonpoint sources include: irrigated and nonirrigated agriculture, grazing, confined feeding
operations (CFOs), NPDES permitted CAFOs, urban runoff/storm sewers, and recreation.
Pollutant sources and an input budget were quantified in 1995 for the middle Snake Reach,
Milner Dam to King Hill (Clark, 1997, Figure 20); springs contributed 60% of total
nitrogen; aquacultural effluent was a major source of ammonia (82 percent), organic
nitrogen (30 percent) and total phosphorus (35 percent); tributary streams were a major
source of organic nitrogen (28 percent) and suspended sediment (58 percent). In proportion
to its discharge (less than 1 percent), the Twin Falls sewage-treatment plant was a major
source of total phosphorus (13 percent).
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Figure 20. Nutrient inputs to the Snake River between Milner Dam and King Hill, 1995
(Clark, 1997). Values are percentages of total.
The hydrologic flow regime affects the degree of expression of these pollutants, and
flow modification compounds their effects. (nitrate/phosphate relations with flow).
Upstream reservoirs that control water for diversions/irrigation reduce downstream water
flow volumes, peaks, and velocity, which increase retention of nutrients and sediment and
deposition of sediment, and increased temperature. Likewise, the in-stream dams of the
middle Snake (though run-of the river) reduce velocities and create large shallows and
areas of sediment deposition (that are ideal for aquatic macrophyte growth). About 25.7%
of the Middle Snake River is reservoir-like (from RM 639.1 to RM 565.7; Buhidar, 1999).
In low flow years sediment is not transported through the reach and settles and
deposits. During long periods of drought, as in 1987-1993, large accumulations of
sediment occur if there are no periodic flushing flows. In high flow years sediment is
transported and scoured out of the reach. Table 27 shows the affects before and after high
peak flows transported sediments. Also during higher summer flows in years of spring
scouring, dissolved oxygen is not as much of a problem because of increased volume and
flow and reduced macrophyte growth (Buhidar, 1999).
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Table 27. Sediment deposits and flushing during high flows of 1996. (From Buhidar, 1999)
RIVER
REACH

SEGMENT
LENGTH
feet

VOLUME
BEFORE 1996
yds

VOLUME
AFTER 1996
yds

NET
CHANGE
yds

RIVER
MILE

Thousand
Springs

500

2462.2

866.6

1598.6

584.3

Niagara Springs

600

7183.5

205.7

6977.8

598.8

Pigeon Cove

600

4093.5

70.4

4028.1

602.8

Spring flow into the Snake River is a double-edged sword for water quality- the
springs both positively and negatively influence water quality. Springs are a large, constant
source of low temperature water (approximately 58 F), which ameliorates water
temperature, augments low river flows, and stabilizes flow fluctuations. However, springs
also supply a major source of nitrogen to the river as a conduit of groundwater irrigation
interactions. Also, the aquaculture facilities at springs are point sources of nutrient loading.
Clark and Ott (1995) estimated that the springs contribute to the Snake River between
Milner and King Hill (depending on drought conditions-high or low flow years):
- 33-66% of water discharge
- 32-57% of dissolved solids
- 26-50% of total nitrogen
- 7-14% of total phosphorus
Because of the high transmissivity, or high water movement in the Eastern Snake
River Plain aquifer, springs respond rather quickly to changes in groundwater recharge.
Seasonal spring discharge responds to seasonal changes in irrigation (Clark and Ott, 1995).
Spring discharge:
- Declines during non irrigation season (November-March).
- Minimum discharge in late April.
- Increases during the irrigation season (April-October),
- Maximum discharge in late October.
There is also a spatial difference in the distribution of spring water quality
associated with irrigation. Rupert (1996, 1997) and Clark and Ott (1995) determined
through radio isotope analysis that upstream springs have higher local recharge from
irrigation (up to 95% irrigation water) and have higher nitrogen levels. Between river mile
(rm) 596 upstream to rm 658, 22% of total spring discharge to the river enters, relatively
high total contributions of nitrogen (36%) and dissolved solids (33%), resulting in poorer
water quality. Downstream springs discharge from older groundwater (snowmelt and
groundwater stream recharge from the Wood River) and have cleaner water. Downstream,
between river mile 596 to 559, springs contribute 78% of the total groundwater recharge,
but relatively less nitrogen (67%) and dissolved solids (64%). Thus water quality in this
downstream reach is improved through dilution by the springs.
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Figure 21. A and B. Nitrate concentration from springs in the Snake River segment. Nitrate
from groundwater is increasing through time. (From IDEQ, 1999).
Groundwater Influence on Water Quality

In highly permeable aquifers, some mobile pollutants are easily transferred from the
surface into groundwater. Nitrate and some pesticides (eg atrazine) are the major pollutants
of concern in groundwater. The USGS has mapped the vulnerability of groundwater to
atrazine and nitrate contamination. Nitrate concentrations are fairly high and appear to be
increasing in groundwater. Nitrate is the main contribution to groundwater reduced water
quality. Rupert (1996, 1997) utilized radioisotopes to determine nitrate sources and input to
the Eastern Snake River Plain aquifer (Table 28), which included areas within this
subbasin, and DEQ (1999) conducted a study to determine nitrogen sources to spring
discharge within this subbasin (Figure 22).
Table 28. Estimated Sources of NO2 + NO3 as N to the Snake River Plain Aquifer.
Excerpted from NRCS, 1999.
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NO2 + NO3
As N Source
Septic Systems
Precipitation
Alfalfa (root decay)
Inorganic Fertilizer
Cattle (all types)

Rupert (1996) calculated the approximate
distribution of nitrate sources to the
Eastern Snake River Plain Aquifer.
Animal wastes contribute about half of the
total, mainly through a combination of
lagoon leakage and land application of
wastes. Commercial fertilizer and the
decay of alfalfa roots are also major
contributors.

Approximate Percent
Contribution to
Groundwater
1% or less
6%
19%
29%
45%

Figure 22. Percentage estimates of nitrogen load to groundwater from various sources, Box
canyon delineation area. From DEQ, 1999.
Protected Areas

There are a variety of protected areas in this subbasin, ranging from state, federal and
private nonprofit designations, with purposes that range from biological, recreation and
hydrological protection. These specially designated areas include vast roadless areas,
relatively small ecological reference areas, wild and scenic rivers, national recreation areas,
and fishing and hunting access areas. Idaho Conservation Data Center, Idaho Department
of Fish and Game maintains detailed information on these conservation sites and specially
managed areas.
The Upper Mid Snake River Subbasin encompasses 20 USDA National Forest
System roadless areas (Table 29). These occur in the peaks of the Smokey and Pioneer
mountains, foothill slopes of Rock Creek in the South Hills, and in the Jarbidge Mountains
of Nevada. Fifteen Bureau of Land Management Wilderness Study Areas are located in the
subbasin (Table 30). These sites are located in the foothills of the Bennett, Pioneer, and
Jarbidge mountains.
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Salmon Falls

Middle Snake-Rock

Little Wood

Camas Creek

X

X X X

X

X
X X

X
X X X X X X

X

X X
X

X X

X

X
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Roadless Area Name
06-920 Boulder - White Clouds
06-921 Pioneer Mountains
Buttercup Mountain
Cathedral Rocks
Elephant Buttes
Elk Mountain
Elk Ridge
Fifth Fork Rock Creek
Flat Creek
Jarbidge - Canyon Ck
Jarbidge - Cottonwood
Jarbidge - Pockets
Jarbidge - Sun Creek
Liberal Mountain
Lime Creek
Pioneer Mountains
Smokey Mountains
Third Fork Rock Creek
White Cloud - Boulder
Wilson Creek

C. J. Strike Reservoir

Big Wood

Table 29. Summary of USDA National Forest System Inventoried Roadless Areas within
Upper Mid Snake River Subbasin. Roadless areas are listed with X’s indicating their
distribution within watersheds of the subbasin.

60

DRAFT May 17, 2002

Figure 23. Protected areas within the Upper Mid Snake River subbasin.
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Middle Snake-Rock

Little Wood

Camas Creek

Salmon Falls
X

X X

X
X X

X X X
X X X

X

X
X

X X X X

X

X

Wilderness Study Area
Name
ID-17-010
ID-19-002
ID-53-004
ID-53-005
ID-54-002
ID-54-005
ID-54-006
ID-54-010
ID-54-08A
ID-54-08B
ID-56-002
ID-57-010
ID-59-007
ID-GREAT RIFT-ISA
Nevada WSA

C. J. Strike Reservoir

Big Wood

Table 30. Summary of USDI Bureau of Land Management Wilderness Study Areas within
Upper Mid Snake River Subbasin: Wilderness Study Areas are listed with X’s indicating
their distribution within watersheds of the subbasin.

The southern portion of the Sawtooth National Recreation Area occurs within the
Big Wood watershed. Thirty-eight relatively small, highly protected ecological reference
areas are present within the subbasin. These include USDA Forest Service Research
Natural Areas and Special Interest Areas, USDI Bureau of Land Management Research
Natural Areas and Areas of Critical Environmental Concern, and The Nature Conservancy
preserves. Research Natural Areas provide pristine, high quality, representative examples
of the important ecosystems within the subbasin. These sites combine with the large tracts
of undeveloped land within the subbasin to provide excellent opportunities for research
regarding physical and biological ecosystem processes. Jankovsky-Jones et al. (1999)
provide a guide to the wetland and riparian values of conservation sites within the
subbasin. Rust (2000) provides an assessment of the representation of ecological
components and identifies targets for selection of new conservation sites within the
subbasin. USDA Forest Service Research Natural Areas and USDI Bureau of Land
Management Research Natural Areas and Areas of Critical Environmental Concern
management guidelines are identified by site-specific establishment documents and
decision notices.
BLM - Areas of Critical Environmental Concern

That portion of the sub-basin area within the boundary of the Shoshone Field Office
contains five Areas of Critical Environmental Concern. Areas of Critical Environmental
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Concern designation tells the public that the BLM recognizes that an area has significant
values and has established special management measures to protect those values. The five
Areas of Critical Environmental Concern are shown in Table 31.
Table 31. Areas of Critical Concern, Shoshone Field Office, BLM.
Areas of Critical Environmental Concern
Name

Acreage

Principle Values

128

Sensitive species habitat, scenic quality,
naturalness

105

Sensitive species habitat, scenic quality,
geologic

Big Beaver - Little Beaver

6,283

Crucial elk winter range

Sun Peak

560

Preservation of native plant communities

Elk Mountain

7,754

Crucial elk winter range

Box Canyon/Blueheart Springs
Vineyard Creek

The Nature Conservancy (TNC)

The mission of The Nature Conservancy (TNC) is to find, protect, and maintain the earth's
rare plants and animals by protecting the lands and water they need to survive. TNC owns
and manages four preserves within the subbasin. They are described below.
Thousand Springs - Thousand Springs Preserve borders the Snake River
approximately 5 miles southeast of Hagerman, Idaho. The preserve contains two of last
remaining undeveloped springs of the Snake River Plain aquifer. The goals of the preserve
are to protect the springs, improve wildlife habitat, and keep the preserve open to the
public. The 420 acre site contains habitat for the largest known population of Shoshone
sculpin. It also provides habitat for the Utah valvata snail and Banbury Springs limpet.
Giant helleborine is known to occur on the canyon walls.
Silver Creek - The Silver Creek Preserve is located approximately 30 miles
southeast of Sun Valley Idaho. Silver Creek is a spring fed tributary to the Little Wood
River. TNC owns 880 acres and has conservation easements on an additional 9,000 acres.
It is a renowned fly fishing stream for rainbow and brown trout. Much of the original
sagebrush - grass habitat in the valley has been converted to barley and alfalfa. The
preserve provides habitat for the Wood River sculpin, bald eagle, and two sensitive plants,
Buxbaum's sedge and yellow ladies slipper. This is one of only two known populations of
the yellow ladies slipper in the state of Idaho. It is an outstanding example of a desert
aquatic ecosystem.
Strapp-Soldier Creek Preserve - This preserve is located approximately 10 miles
north of Fairfield, Idaho. This 93 acre site provides habitat for the Wood River sculpin and
the sensitive plant Camas goldenweed.
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The Hemingway Preserve - This 44 acre preserve is located just north of Ketchum,
Idaho along the Big Wood River. It contains stands of undisturbed black cottonwood
forest on islands in the river and in the floodplain. The area provides habitat for the Wood
River sculpin and possibly the leatherside chub.
Wood River Land Trust (WRLT)

The WRLT works to protect, maintain, and restore the existing high quality habitat and
open space values of the Wood River Valley. To date, the WRLT owns approximately 39
acres in fee simple, including property along the Big Wood River and its tributaries (Lake
Creek and Independence Creek). The WRLT has also permanently protected 1,362 acres
via conservation easements, including riverfront parcels along the Big Wood River (and
tributaries Threemile Creek, Chimney Creek, Silver Creek, and Willow Creek).
Idaho State Parks

The Idaho Department of Parks and Recreation (IDPR) owns six state parks within the
subbasin.
Niagara Springs -This 110 acre park is located along the Snake River southwest of
Wendell, Idaho. It is part of the Thousand Springs complex. The park provides habitat for
rainbow trout and waterfowl.
Malad Gorge -This 652 acre park is located just off Interstate 84 at the Tuttle exit.
The park protects a portion of the Malad River approximately 2.5 miles upstream of the
mouth.
Three Island Crossing- This 513 acre park is located on the Snake River near
Glenns Ferry, Idaho. This park provides habitat for the Idaho springsnail, another mollusc
called the California floater, white sturgeon, long-billed curlew, bald eagle, trumpeter
swans, burrowing owls, and the western toad.
Bruneau Dunes- This 4,800 acre park is located south of Mountain Home, Idaho
near the Snake River. The park contains the largest single-structured sand dune in North
America and has lake, marsh, desert, and sagebrush habitats.
Box Canyon- The park is jointly managed by The Nature Conservancy and IDPR.
This 350 acre park is located 20 miles northwest of Twin Falls Idaho. Box Canyon Spring
is the 11th largest spring in North America, flowing at approximately 400 cfs. The park
provides habitat for the Shoshone sculpin, Bliss Rapids snail, Utah valvata, and the
Banbury Springs limpet.
Billingsley Creek- This 287 acre park is located near the town of Hagerman, Idaho.
Billingsley Creek is exclusively spring-fed. It flows for over eight miles through the
largest expanse of emergent wetland in the Magic Valley. The park was purchased to
protect wildlife and aquatic habitat and to improve water quality in the creek as well as the
Snake River.
IDFG

The IDFG owns and manages six "wildlife management areas" (WMA's) in the subbasin
for the benefit of fish and wildlife and associated recreation. These are described below.
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Niagara Springs Wildlife Management Area (NSWA)- The 976 acre NSWMA is
located 6.5 mi. south of Wendell, Idaho, in southern Gooding County and lies along the
north bank of the Snake River. NSWMA was purchased to provide hunting and fishing
opportunity, access to the Snake River, and provide habitat to support a variety of wildlife.
The area extends from the canyon rim down 212 feet to the Snake River. The islands have
increased in size since they were purchased due to sediment deposition on the downstream
parts of the islands. No threatened or endangered species are known to reside on NSWMA.
A wild rainbow trout fishery exists on NSWMA and they spawn in the irrigation canal fed
by Niagara Springs.
Billingsley Creek Wildlife Management Area (BCWMA)- BCWMA is a 275 acre
wildlife area located in the southern end of Gooding County near the Snake River and 1.5
mi. northeast of the town of Hagerman. The area is traversed by a 1.25 mi. section of
Billingsley Creek, a spring fed stream. Several springs originate along the basaltic rim rock
and feed a wetland before entering Billingsley Creek. Florence Spring, the largest spring
within BCWMA, provides gravel spawning habitat for wild trout. Brown and rainbow trout
inhabit the stream. IDFG stocks approximately 8,000 brown trout in Billingsley Creek
annually. Hatchery fish escape from the commercial fish hatcheries located upstream from
BCWMA. The area supports wildlife habitat for upland game, waterfowl and mule deer.
Duck hunting is the dominant use when nearby waters freeze.
Hagerman Wildlife Management Area (HWMA)- The 880 acre HWMA is located 2
mi. south of Hagerman, Idaho, in southwestern Gooding County. State Highway 30
divides a portion of the management area. HWMA is situated on a gentle south-facing
slope between the Snake River canyon wall and the river. Sixteen ponds are located at
HWMA. The water supply for the ponds is Brailsford Ditch (Len Lewis Spring), Big Bend
Ditch (Tucker Springs), and Riley Creek (approximately 17 springs flowing from the
escarpment above the Hagerman National Fish Hatchery). An IDFG trout hatchery
(Hagerman State Fish Hatchery) occupies 35 ac. in the middle of HWMA. The HWMA is
an important wintering area for waterfowl. During the winter, HWMA is occupied by
approximately 50,000 ducks and 3,000 Canada geese. The aquatic habitat is suitable for
both coldwater and warmwater fish species depending on spring inflow and distance from
spring heads.
Carey Lake Wildlife Management Area (CLWMA)- CLWMA is located in southcentral Idaho, 1 mi. east of the town of Carey, Idaho and is located in Blaine County. The
northern boundary of CLWMA adjoins U.S. Highway 93. The CLWMA encompasses
approximately 750 acres, and provides aquatic and upland habitats for migrating, nesting
and feeding waterfowl and shorebirds. Fish that inhabit Carey Lake include large mouthed
bass, bluegill, yellow perch, brown bullhead and channel catfish (F. Partridge, IDFG
Regional Fishery Manager pers. comm.). Several sensitive, threatened, and endangered
flora and fauna have been observed on or adjacent to CLWMA. These are listed below.
Birds: black tern, great egret, white-faced ibis, bald eagle, long-billed curlew, trumpeter
swan.
Mammals: long-legged myotis,, western small footed myotis
Amphibians: western toad
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Camas Prairie Centennial Marsh Wildlife Management Area- Centennial Marsh is
located in south-central Idaho, 14 miles west of Fairfield in Camas county. It covers just
over 3,100 acres, providing aquatic and upland habitats for breeding, nesting and feeding
waterfowl and shorebirds. In 1987, through the combined efforts of IDFG, Ducks
Unlimited, and The Nature Conservancy the first acquisition was made. Centennial Marsh
is a seasonally flooded wetland. Typically from mid-April to mid-July 70% of the
management area is covered by 1 ft., or less, of water. The large expanse of shallow water
is covered predominantly by sedges and juncus. The remainder of the management area is
dominated by silver sagebrush or in agricultural ground. Several sensitive, threatened, and
endangered flora and fauna have been observed on or adjacent to Centennial Marsh.
Birds: black tern, great egret, white-faced ibis, bald eagle, peregrine falcon, western
burrowing owl, long-billed curlew, trumpeter swan, loggerhead shrike.
Amphibians: western toad, spotted frog.
Plants: cinquefoil tansy, fringed water plantain, bugleg goldenweed.
C.J. Strike Wildlife Management Area (CJSWMA)- The CJSWMA is located
approximately 20 miles southwest of Mountain Home, Idaho. It borders the 7,500 surface
acre C.J. Strike Reservoir. The CJSWMA includes approximately 10,420 acres of land. Of
this IDFG owns 538 acres, Idaho Power Company owns 2,627 acres, and the BLM owns
6,709 acres. The CJSWMA was created in 1953 by an agreement between IDFG, IPC, and
the USFWS as part of the licensing of C.J. Strike Dam.. This agreement gave IDFG
primary management authority and responsibility for the area. The CJSWMA is a major
wintering area for waterfowl and is a good production area for Canada geese. Duck
numbers average from 30,000 to 90,000 while Canada goose numbers average 1,000 to
10,000. The area is also intensively managed for ringneck pheasants. Muskrat and beaver
are fairly common in the CJSWMA. Mink, mule deer, coyotes, chukars, wilson snipe, and
mourning doves are also found on the CJSWMA in varying numbers. Game fish in the
reservoir are dominated by warmwater species such as bluegill, largemouth bass,
smallmouth bass, black crappie, yellow perch, bullhead, and channel catfish. The primary
coldwater game species found in the reservoir is rainbow trout of hatchery origin. No wild
or naturally produced rainbow trout have been found in recent surveys. Mountain
whitefish and white sturgeon also reside in the reservoir.
Threatened and Endangered Species: Bald eagles are known to winter on the
CJSWMA. Two endangered molluscs, the Idaho Springsnail and the Bliss Rapids Snail
are known to inhabit C.J. Strike Reservoir.
Snake River State Protection

The Snake River flows through some very deep canyon sections and provides unique
geographic and scenic values as well as recreational opportunity. In 1988 the Idaho
legislature, legislation HB780, Idaho code 42-1734A, directed the Idaho Water Resources
Board to develop a comprehensive statewide water plan, and also proposed interim
protection status to selected water bodies in Idaho, including segments in the Mid Snake
River (IWRB, 1993, Table 32).
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Table 32. Stream segments designated for protection under State Water Plan (IWRB,
1993a; 1996; 1998).
River

Reach

Designation

Snake River

Milner to Murtaugh

Recreational 7.0

Snake River

Murtaugh to Twin Falls

Natural

Snake River

Twin Falls to Hagerman

Recreational 35.0

Snake River

Hagerman to King Hill

Recreational 20.0

•
•
•
•
•
•

Length (miles)
9.5

Natural protection status prohibits:
Construction or expansion of dams or impoundments
Construction of hydropower projects
Construction of water diversion works
Dredge or placer mining
Alteration of the stream bed
Mineral or sand and gravel extraction

Recreational Protection status includes the above restrictions with the following
exceptions:
• Water diversion works are limited by type, aesthetics, type of use, and blockage of
the channel.
• Exemptions for hydroelectric/impoundment projects already approved (Shoshone
Falls hydroelectric facility improvement or FERC relicensing, and proposed
hydroelectric projects at Auger Falls -FERC # 4797, and Boulder Rapids - FERC #
10772).
• Alterations within the stream channel are prohibited except those necessary:
o To maintain and improve existing utilities, roadways, diversion works,
fishery enhancement structures, and stream access facilities.
o For the maintenance of private property.
o New diversion works.
o Construction of new public access facilities and fisheries enhancement
structures.
Hydrological Protection

Both surface and groundwater are receiving critical attention in this subbasin, because of
concerns for both human and aquatic health and production. Protection measures include:
• Sole Source Aquifer (EPA)
• Groundwater Management Areas (IDWR)
• Moratorium on new water rights
• Minimum Stream Flows (IDWR)
Sole Source Aquifer –(EPA, 1990). The Eastern Snake River aquifer was
designated as a sole source aquifer by EPA in 1990. A sole source aquifer is that which
provides at least 50 % of the drinking water consumed, and the Eastern Snake River
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aquifer was found to supply nearly 100% of drinking water for the local population, and
there are concerns with decreasing groundwater levels and increasing levels of nitrates.
Nitrate levels in groundwater have been increasing and in places exceed the 10 mg/L
drinking water standard. The designation requires that:
1) No federal financial assistance can be provided for any project that may
contaminate the aquifer
2) Federal financial assistance can be provided for project planning/design to
avoid aquifer contamination.
Critical Groundwater Management Areas(CGWMA’s) and Groundwater
Management Areas (GWMA’s)- The Director of Idaho Department of Water Resources
(IDWR) is granted the authority to designate "critical ground water areas" (CGMA) and
"ground water management areas" (GWMA) under Idaho Code Title 42, Chapter 233a and
233b, respectively. Groundwater water rights are generally junior to surface water rights,
and the primary purpose of the groundwater management designations is to ensure
adequate supply of surface water for senior water rights. This indirectly affects aquatic
biological resources through the type and amount of surface flow and inputs. The CGMA’s
and GWMA’s that occur fully or partly within the subbasin are included in Table 33,
Figure 24. Descriptions of the GWMA’s (except the Thousand Springs CGMA) are
summarized in Harrington and Bendixen (1999), and include purpose, aquifer
characteristics, maps and ground water status. Excerpts of this report are provided in
Appendix D.
A CGMA is all or part of a ground water basin that does not have sufficient ground
water to provide a reasonably safe supply for irrigation or other uses at the current or
projected rates of withdrawal. The Director of IDWR can deny an application for a
proposed use if the point of diversion lies within the designated area and may require water
users to report diversions or other information (Harrington and Bendixen, 1999).
A GWMA is all or part of a ground water basin that may be approaching the
“critical” conditions of a CGMA. Applications for new water appropriations may be
approved only after it is determined that sufficient supply is available and other prior water
rights will not be injured. The director may require reporting of water use by water users
within the area (Harrington and Bendixen, 1999).
The two primary groundwater areas in the subbasin pertaining to groundwater and
surface quantity are the Wood River GWMA and newly designated Thousand Springs
CGMA’s. Boundaries of the Oakley Fan GWA complex and the Blue Gulch overlap into
the western and eastern edge, respectively, of the Subbasin.
The Big Wood River GWMA was re-designated in 1991 to address the connection
between ground and surface water within the Camas Creek, Silver Creek, and Upper Big
Wood River drainages above Magic Reservoir. A ground water model has been developed
for the area in cooperation with the University of Idaho, Agricultural Research Service, and
The Nature Conservancy (Harrington and Bendixen, 1999).
In August of 2001, IDWR designated two new CGMA’s within the Snake River
Plain related to spring flow surface water recharge to the Snake River, The American Falls
GWMA and the Thousand Springs CGMA. The Thousand Springs GWA is located within
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the subbasin and extends from around Kimberly to just east of King Hill. The CGMA’s
were established because groundwater use and drought conditions have reduced spring
discharge to the Snake River and reduced the amount of surface water for senior water
rights.
Table 33. IDWR Ground Water Management Areas within the Upper Middle Snake River
subbasin.
Name
Big Wood River
Thousand Springs
Twin Falls
Blue Gulch
Oakley Fan/Artesian City
Banbury Hot Springs
Mountain Home
Grandview-Bruneau

Type
GWMA
GWMA
GWMA-Geothermal
CGWA
CGWMA
GWMA-Geothermal
CGWA -CGWMA
CGWA
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Date
Designated
1991
August, 2001
1984
1970
1967-1982
1983
1982
1982

Subbasin
Coverage
Full
Full
Full
Partial
Partial
Full
Full
Partial
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Figure 24. Groundwater management units within the Upper Mid Snake river Subbasin.
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Fish and Wildlife Resources
Fish and Wildlife Status
Fish and Aquatic Species Status

Historically this subbasin supported anadromous runs of salmon and steelhead until the
construction of Swan Falls Dam in 1901. Prior to that salmon and steelhead were known
to spawn in the mainstem Snake River, Salmon Falls Creek, the Malad River, probably
Rock Creek, and several of the spring areas where suitable spawning habitat was available
(Gilbert and Everman 1895, Everman 1896). Everman (1896) described a reach of the
Snake River, now inundated under Lower Salmon Falls Reservoir, as "the largest and most
important salmon spawning ground of which we know in the Snake River."
There are no fish that are listed under the ESA that are known to exist within this
Subbasin. However species in this subbasin classified as of special concern (by IDFG) and
sensitive (by USFS and BLM) include the Shoshone sculpin, Wood River sculpin, white
sturgeon, and inland redband trout. The distribution and abundance of white sturgeon, bull
trout, and redband trout have declined throughout their historic range. In 1998, the U. S.
Fish and Wildlife Service listed Columbia Basin bull trout as a threatened species under
the Endangered Species Act (ESA), was extirpated from the basin. In addition, redband
trout have been petitioned for listing under ESA. They all face threats from habitat
degradation (from agriculture, mining, logging, road building, etc.), major habitat alteration
(channelization, dams, altered flow regimes, etc), population and habitat fragmentation,
and harvest. Redband trout face threats from competition and genetic introgression from
years of stocking domestic rainbow trout. Despite their sensitive status, quantified data on
the current distribution, trends, habitat, life history needs, limiting factors, extent of genetic
introgression, and threats to persistence of these species is minimal for most populations
throughout the subbasin. Table 34 lists those species currently listed as sensitive or of
special concern.
Table 34. Sensitive fish species found in the Upper Mid Snake Subbasin.
SPECIES
Leatherside chub (Gila copei)
Interior redband trout (Oncorhynchus
mykiss gibbsi)
Shoshone sculpin (Cottus greenei)
White sturgeon (Acipenser transmontanus)
Wood River sculpin (Cottus leiopomus)

STATE
SCC
SCA
SCA
SCA
SCA

STATUS
USFWS
I
I
I
I
I

USFS BLM
S
S
S
S
S

I = Species of concern to USF&WS but without formal federal status; S = Bureau of Land Management
Sensitive Species; SCA = species of special concern, priority A, top priority, native species which are either
low in numbers, limited in distribution, or have suffered significant habitat losses; SCC = species of special
concern, priority C, species that may be rare in the state, but for which there is little information on their
population status, distribution, and/or habitat requirements.

Upper Middle Snake Subbasin Summary

71

DRAFT May 17, 2002

Fish species diversity in the Upper Mid Snake River Subbasin is high with the
greatest diversity found in the mainstem of the Snake River (eg Maret, 1997). This large
diversity can be attributed to the variety of habitat types available throughout the subbasin,
coupled with the preponderance of introduced and warmwater species in the lowland
waters, reservoirs and Snake River mainstem. In an analysis of fish community structure of
the Snake River Basin from King Hill to Wyoming, Maret (1995) found five discrete
drainage groupings, two of which occur in this subbasin. The first group comprises the
tributaries downstream from Shoshone Falls, which include Rock Creek including the Big
Wood River. Fish communities were dominated by introduced trout species, predominantly
brown and rainbow trout. The second grouping comprised the main Snake River from
Shoshone falls to King Hill. The fish community of this group was quite diverse and
composed mainly of introduced species adapted to warmwater habitats.
Habitat in the subbasin is quite diverse, covering three major ecosystems. There are
hundreds of springs flowing into the Snake River providing approximately 5,700 cfs of
water into this reach. The water temperature of the springs remains a constant 58 degrees
Fahrenheit, and support endemic and sensitive fish and invertebrate species, as well as
spawning and rearing for wild and hatchery trout. Tributaries to the Snake River also
provide a variety of habitat types and water quality. Some of the headwater reaches arise
from alpine environments over 10,000 feet in elevation and fish diversity is low,
supporting primarily salmonid species. Fish species diversity increases as the stream
course decreases in elevation and gradients decrease.
Aquatic habitat is also quite altered because of the intensity of landuse within the
subbasin. Impoundments have been built throughout the subbasin in order to store water
for irrigation, hydropower, and flood control. Modification of the hydrology regime,
coupled with water quality problems affects fish community composition and life history
requirements of native species. These altered aquatic environments have profoundly
affected lotic native fish communities and favored the survival of introduced species
adapted to lentic and warmwater environments. Results of the USGS NAWQA fish
assessment indicate that the mainstem Snake River was not supporting a viable coldwater
fishery (Maret, 1995; 1997). A list of fish species known to be present within the Subbasin
is given in Table 35.
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Table 35. Fish species present in the Upper Mid Snake Subbasin. MS = mainstem Snake
River; MSI = mainstem Snake River impoundment; TL = tributary lake; TI = tributary
impoundment; TS = tributary stream; C = common; R = rare.
Genus species
Thymallus arcticus
Ameiurus melas
Ictalurus furcatus
Lepomis macrochirus
Catostomus columbianus
Salvelinus fontinalis
Ameiurus nebulosus
Salmo trutta
Ictalurus punctatus
Acrocheilus alutaceus
Cyprinus carpio
Oncorhynchus clarki
Micropterus salmoides
Catostomus macrocheilus
Rhinichthys cataractae
Cottus bairdi
Catostomus platyrhynchus
Prosopium williamsoni
Ptychocheilus oregonensis
Cottus beldingi
Mylocheilus caurinus
Lepomis gibbosus

Geographic
origin
Introduced
Introduced
Introduced
Introduced
Native
Introduced
Introduced
Introduced
Introduced
Native
Introduced
Introduced
Introduced
Native
Native
Native
Native
Native
Native
Native
Native
Introduced

Oncorhynchus mykiss

Native*

Richardsonius balteatus

Native

Shoshone sculpin

Cottus greenei

Native

Smallmouth bass

Micropterus dolomieu

Introduced

Rhinichthys osculus
Notropis hudsonium
Esox lucius x masquinongy
Tilapia sp.

Native
Introduced
Introduced
Introduced

Gila atraria

Native

Species
Arctic grayling
Black bullhead
Blue Catfish
Bluegill
Bridgelip sucker
Brook trout
Brown bullhead
Brown trout
Channel catfish
Chiselmouth chub
Common carp
Cutthroat trout
Largemouth bass
Largescale sucker
Longnose dace
Mottled sculpin
Mountain sucker
Mountain whitefish
Northern pikeminnow
Paiute sculpin
Peamouth
Pumpkinseed
Rainbow trout
(redband trout)
Redside shiner

Speckled dace
Spottail shiner
Tiger muskie
Tilapia
Utah chub

location
TL
MSI/MS
MS
MSI
MS/MSI/TS/TI
TS/TI
TI/MSI
TI/TS/MSI
MS/MSI/TI
MS/MSI
MS/MSI
TI/TS
MSI/TI
MS/MSI/TI
TS
TS
TS
TS
MS/MSI
TS
MS
TI
MS/MSI/TS/TS
I/TL
MS/MSI/TS/TI
MS/TS
(SPRINGS)
MS/MSI/TS/TS
I
MS/TS
TI
TI
MS
MS/MSI/TS/TS
I

status
R
C
R
C
C
C
C
C
R
C
C
R
C
C
C
C
R
C
C
R
R
R
C
C
R
C
C
R(?)
R
R
C

Utah sucker
Catostomus ardens
Native
Walleye
Stizostedion vitreum
Introduced
TI
R(?)
Warmouth
Lepomis gulosus
Introduced
MS
R
White crappie
Pomoxis annularis
Introduced
TI
R(?)
White sturgeon
Acipenser transmontanus
Native
MS
C
Wood River sculpin
Cottus leiopomus
Native
TS
Yellow perch
Perca flavescens
Introduced
MS/MSI/TSI
C
* Some stocks of rainbow trout may be of native redband trout stock and others may be introduced coastal
strains
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Trophy size trout are caught in portions of the Snake River, such as the Upper
Salmon Falls Dam impoundment. Species of trout present in this reach are rainbow trout
and brown trout (IDFG, 2001).. Areas with warmwater fisheries are fairly numerous in the
main Snake River and minor tributary drainages, but a great demand exists for more waters
of this type in the populated portions of the drainage. Common warmwater gamefish
present in the Snake River and surrounding waters are largemouth and smallmouth bass,
bluegill, brown bullhead, channel catfish and yellow perch. Channel catfish were stocked
almost annually in the main Snake River in this area between 1965 and 1972. Periodic
releases have been made in the Snake River and nearby waters since 1972 and selfsustaining populations have become established between Bliss Dam and C.J. Strike
Reservoir. Good populations of largemouth and smallmouth bass are found in
impoundments on the Snake River, and some waters in the Hagerman area produce good
angling for large bluegill.(IDFG, 2001)
Fish and Aquatic Species of Concern
White Sturgeon (Acipenser transmontanus)

White sturgeon populations in the Snake River historically migrated freely throughout the
Snake (up to Shoshone Falls) and Columbia rivers to the ocean. Most of the information
on life history and habitat relations is extrapolated from studies conducted in the lower
Snake and Columbia Rivers (e.g. Beamesderfer et. al., 1995; 1997). This extrapolation is
probably not biologically sound, as the Mid Snake populations are unique in that they are
the furthest upstream population, more isolated, both from lower river populations and
from restrictions to migration within this subbasin. Furthermore, the Mid Snake differs in
environment in that it is a smaller river and thus habitat is often limiting, and has severe
water quality impairment.
White sturgeon spawn from mid March through early June. Spawning areas are
usually in rapid/riffle areas with larger substrate and fast currents. They require thalweg
velocities of greater than 1.7m/sec, water temperature between 10°C and 18°C (13°C 16°C is considered ideal) for successful spawning. Water temperatures need to be 14°C 16°C for successful egg and larval development, and temperatures over 20° C can be lethal.
The year class strength may be determined within the first few months of spawning (IPC,
draft 2001). Mortality increases as temperatures increase above 16°C, with temperatures of
20°C and greater being lethal to eggs and larvae. Sturgeon larvae are planktonic and
capable of drifting long distances with currents. The dispersal phase may last up to 6 days,
resulting in long dispersal distances (100 miles +). White sturgeon spawn in the spring with
higher flows and cooler water temperatures provided by the snowmelt.
White sturgeon numbers in the Upper Snake mainstem have been dramatically
reduced. The drastically altered flow regime has limited successful white sturgeon
reproduction. The development of the hydropower system has significantly altered habitat,
modified flows, and blocked migration of white sturgeon and it’s food source. Upstream
of CJ Strike Dam, the sturgeon population has been fragmented into three isolated
segments. These are from Shoshone Falls downstream to Upper Salmon Falls Dam; from
Lower Salmon Falls Dam downstream to Bliss Dam, and from Bliss Dam downstream to
CJ Strike Dam (Figure 25). All populations are at risk. The largest remaining population
inhabits the Bliss Dam to CJ Strike Dam. This population appears stable over the short
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term, but recruitment is limited. Sturgeon populations in the remaining reaches are
considered in risk. The Idaho Power Company has estimated the white sturgeon population
in the Bliss Dam to CJ Strike Dam reach (Lepla and Chandler 1995a). White sturgeon
were sampled with set lines for a population estimate in the Upper Salmon Falls Dam to
Shoshone Falls reach in the spring of 2001 by IDFG and IPC. Results of these surveys are:
• Bliss Dam to CJ Strike Dam reach- 2,579 fish greater than 80cm.
• Upper Salmon Falls Dam to Shoshone Falls - 772 fish (95% CI ± 593-1,147). 94%
of recruitment is from hatchery fish (IPC, draft 2001).
• Only 38 sturgeon collected between Lower Salmon Falls to Bliss Dam; too few for
a population estimate (Lepla and Chandler, 1995).
Recent studies in the Bliss Dam to CJ Strike Dam reach have shown sturgeon
growth is similar to healthy populations downstream (Table 36). Angler interest in this
species is high and they are regarded as exceptionally desirable, even though the fishery is
on a catch-and-release basis. Sturgeon culture has allowed the stocking of hatchery origin
fish into the river, however there needs to be additional evaluation of the previously
released fish due to concerns about effects on wild population genetics and competition
(IDFG 2001).
Poor water quality has also impacted white sturgeon in the Snake River. In the
summer of 1990, extremely low dissolved oxygen levels associated with poor water quality
resulted in the death of 28 adult white sturgeon in the upper one-third of Brownlee
Reservoir (IDWR, 1999).
Table 36. Total lengths and mean growth rates for white sturgeon in the Middle Snake,
main stem Columbia River in the United States, and Fraser River, Canada. (from EPA,
draft 2000).
Water Body

Total Length (cm)
12 yrs
20 yrs

Mean Growth
Rate (cm/yr)

References

C.J. Strike
Reservoir

125

180

7.2 from
5 to 25 yrs

Cochnauer et al. 1985

Lower
Columbia River

122

183

6.6 from
1 to 21 yrs

Galbreath 1985

Fraser River1

97

142

5.1 from
5 to 25 yrs

Scott and Crossman
1973

Note: 1 - All were female sturgeon and with fork lengths converted to total lengths (TL =
FL x 1.110).
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Table 37. Timing of various life stages of cold water fish native to the Snake River (from
Anglin et al., 1992; in EPA, draft 2001).
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sept

Oct

Nov

Dec

Rainbow trout
Spawning

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Incubation

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Fry
Juvenile & Adult

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Mountain whitefish
xxxxxxxxxxxxxxxxxxxxxxxxxxx

Spawning
xxxxxxxxxxxxxxxxxxxxxxxxxxxx

Incubation

xxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Fry
Juvenile &
Adult

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

White sturgeon
Spawning

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Incubation

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Larvae
Passage

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Juvenile &
Adult

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Bull Trout

Bull trout are absent from the subbasin. Historically, bull trout distribution is believed to
mirror that of anadromous fish (Rieman and McIntyre, 1987; Thurow, 1987. Bull trout
were not known to occur in the Big Wood River drainage (Batt, 1996). Reasons for the
demise of bull trout in this subbasin include: overfishing and eradication efforts, degraded
habitat, increased water temperatures, decreased water quality, decreased flows resulting
from development, physical barriers to movement from dams, diversions, and improperly
constructed river crossings, as well as competition and hybridization with brook trout
(BOR, 1998a). Fish surveys oriented towards bull trout documentation revealed no
presence in Salmon Falls Creek (Warren and Partridge 1995), in Shoshone Creek, a
tributary of Salmon Falls Creek (Warren, 1997), and in the Malad River (IPC, personal
communication).
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Figure 25. White Sturgeon distribution in the Upper Mid Snake River Subbasin.
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Figure 26. Wood River sculpin distribution in the Upper Mid Snake River Subbasin.
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Figure 27. Shoshone sculpin distribution in the Upper Mid Snake River Subbasin.
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Figure 28. Redband trout distribution in the Upper Mid Snake River Subbasin.
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Redband Trout

Redband trout are adapted to fluctuations in stream flow and water temperature typical of
desert streams (Behnke 1992). Thus they are more tolerant of modifications in streamflow
and temperature than other salmonids. Redband trout numbers are greatly reduced in the
mid Snake River (Figure 28). In some drainages redband trout are restricted to the upper
reaches of the tributaries primarily due to degraded habitat, increased water temperatures,
decreased water quality, and decreased flows resulting from development as well as
physical barriers to movement from dams, diversions, and improperly constructed river
crossings (IDWR, 1999). Figure 25 shows the documented distribution of redband trout
within the subbasin. Pure redband trout populations are known to reside in the Malad
River and one of the spring tributaries of the Malad River (S. Brink, IPC, personal
communication. Results of genetic analysis is pending for samples taken from
rainbow/redband trout in Box Canyon. The native redband in the Wood River drainage
have been described as peculiar as a result of being isolated by the falls on the Malad River
at Interstate 84 (Hubbs and Miller 1948, Behnke 1992). There has been extensive
introgression of hatchery rainbow trout with the native redband trout in the Big Wood
River (IDFG 1995).
Shoshone Sculpin

The Shoshone sculpin is endemic to this subbasin. As of 1995, Shoshone sculpin are
known from at least 52 localities in 26 spring/streams along a 34 mile reach of the Snake
River from above Bliss Dam (rm 565) upstream to the mouth of Crystal Springs (rm 599).
Most known localities are along the north bank of the Snake River in spring flows at
Thousand Springs (Figure 27). Shoshone sculpin become reproductively mature at age 1,
with a minimum size at maturity for females around 40 mm (1.6 in) TL. Fecundity is
highly variable, known to range from 31 to 117 eggs/female in one spring location. They
utilize rocky substrates for spawning during the prolonged breeding season ranging from
May through July, possible into August. There is evidence that female sculpin can spawn
more than once a year. Shoshone Sculpin are normally associated with cover, either in the
form of rocks, cobble, gravel, and/or vegetation (Veronica, Potamogeton and Zanichellia).
Wood River Sculpin

Wood River sculpin are endemic to the Wood River drainage (Simpson and Wallace
1982). Wood River sculpin were more widely distributed historically than today, but the
actual extent of the population distribution is unknown (Wallace 1978). It is likely that the
historic range consisted of all the permanent, connecting waters upstream of the waterfalls
at Interstate 84 on the Malad River upstream into the Little and Big Wood rivers and
tributaries (USFS et al 1999). No systematic, basin-wide inventory for Wood River sculpin
has been conducted.
Little is known about the life history of the Wood River sculpin but it is assumed to
be similar to other sculpins (Simpson and Wallace 1982). They most likely spawn in early
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spring and lay eggs on the underside of rocks in cobble and boulder areas. They feed
primarily on benthic insect larvae (USFS et al. 1999).
Wood River sculpin appear to require low to moderate gradient areas with coarse
substrate, instream cover, and good pool to riffle ratios. Wood River sculpin seasonally
occupy ephemeral side channels with suitable cobbles and boulders (Merkley and Griffith
1993). They are territorial (USFS et al. 1999). Sculpins in general are sensitive to habitat
alteration and pollution and have been used as indicators of good water quality (Doudoroff
and Warren 1957). In the winter, Griffith (1996) found Wood River sculpin only in large
pools. Deep complex pools are critical to their overwinter survival. Threats and limiting
factors are outlined in the Limiting Factors section.

Columbia Spotted Frog

The Columbia spotted frog Rana luteiventris is listed as a candidate species by the U.S.
Fish and Wildlife Service. This amphibian has been confirmed to be present in the
Owyhee Mountains (CDC) and in southwest Twin Falls County. The species is known to
be particularly associated with areas that remain ice-free during the winter such as springs
and streams. Populations are highly fragmented, and in this subbasin are thought to be part
of the Great Basin population.
Molluscs

There are over 40 native mollusc species residing in the mainstem Snake River and
adjacent springs in the subbasin (Bowler and Frest (1992), Appendix F. Five snails are
listed under the ESA and others are classified as species of concern (Table 38). Many of
the native mollusks are in the middle Snake River are widely distributed and are somewhat
tolerant of pollution. The 5 listed snails are primarily limited to the Snake River basin
below American Falls Dam, and are generally intolerant of pollution, though they have
divergen habitat preferences. The numerous springs that arise from within the Snake River
canyon provide a unique habitat that has been geologically isolated for several thousand
years. This has caused isolated populations of fish and molluscs to evolve as separate
species that are found only within this reach of the Snake River and in some of the adjacent
springs. The only aquatic conservation or recovery plan in this subbasin is focused around
these snails (USFWS, 1995). Recent surveys found population increases and a more
ubiquitous habitat utilization tha previously reported for three of the listed snails (Bliss
Rapids Snail, Idaho Springsnail, Utah Valvata Snail). These recent population density
increases may be attributed to higher flows and a much cleaner river, conditions which
have prevailed since the spring of 1995. Previously, the Snake River habitat was degraded
in part because of a 12 year drought cycle (BOR, 1998a). The life history and distribution
information below is from USFWS (1995) and EPA (draft) and may be out of date.
The New Zealand mudsnail is an introduced species that has rapidly expanded and
dominates the invertebrate community in many locations within the polluted sections of the
Snake River within this subbasin (Bowler, 1991; Royer et al., 1995), but is of much lower
density in the more unpolluted King Hill section (Royer and Minshall, 1996).
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Table 38. Threatened, endangered, and sensitive mollusc species found in the Upper MidSnake River Subbasin.
STATUS
SPECIES
STATE USFWS USFS BLM
Bliss Rapids Snail (Taylorconcha serpenticola)
T
Idaho Springsnail (Pyrgulopsis idahoensis)
E
Utah Valvata Snail (Valvata utahensis)
E
Snake River Physa Snail (Physa natricina)
E
Banbury Springs Limpet (Lanx n. sp.)
E
Giant Columbia River Limpet (Fisherola nuttalli)
S
W
S
California Floater (Anodonta californiensis)
Columbia Pebblesnail (Fluminicola columbiana)
W
S
T = Listed on the federal endangered species list as a threatened species; E = Listed on the federal
endangered species list as an endangered species; W = Watch species-Species of concern to USFWS but
without formal federal status; S = Bureau of Land Management Sensitive Species;
Idaho Springsnail

This species is found only in permanent flowing waters of the mainstem Snake River; the
snail is not found in any of the Snake River tributaries or in marginal cold-water springs
(Taylor 1982d). The species is an interstitial (“between” or within spaces) dweller
occurring on mud or sand with gravel-to-boulder size substrate. Its life history
requirements have not been thoroughly investigated. The species is discontinuously
distributed in the mainstem Snake River at a few sites near the headwaters of C.J. Strike
Reservoir (rm 518) upstream to Bancroft Springs (rm 553), a reduction of nearly 80% from
its historic range. This species has declined in numbers and the remaining populations are
small and fragmented. More recent investigations by Cazier and Myers (1996) and Cazier
(l997a,b) have found the Idaho Springsnail in a 34 km reach below C.J. Strike Dam, within
the C.J. Strike Reservoir, and in the 5 km reach above Bancroft Springs.
Utah Valvata Snail

Valvata utahensis inhabits areas between sand and silt/mud grains, in shallow shoreline
water and in pools adjacent to rapids or in perennial flowing waters associated with large
spring complexes. The species avoids areas with heavy currents or rapids. The snail
prefers well-oxygenated areas of limestone mud or mud-sand substrate among beds of
submergent aquatic vegetation. It is absent from pure gravel-boulder substrate. Chara, a
rooted aquatic plant that concentrates both calcium carbonate (CaCO3) and silicon dioxide
(SiO2), is a common associate of V. Utahensis. V. Utahensis is primarily a detritivore,
grazing along the mud surface ingesting diatoms or small plant debris. In 1995 this species
occurred in this subbasin in a few springs and mainstem Snake River sites in the Hagerman
Valley (rm 579). Surveys at The Nature Conservancy’s (TNC) Thousand Springs Preserve
(Preserve) revealed declines in numbers and range of Utah valvata over a four-year period
(Frest and Johannes 1992).
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Snake River physa snail

The species occurs on the undersides of gravel-to-boulder size substrate in swift current in
the mainstem Snake River. Living specimens have been found on boulders in the deepest
accessible part of the river at the margins of rapids. Because of the rarity of this species and
the difficulty sampling the habitat it resides in, not much is known about its’ life history or
distribution.
Bliss Rapids Snail

This snail occurs on stable cobble-boulder size substrate in flowing waters of unimpounded
reaches of the mainstem Snake River and in a few spring habitats in the Hagerman Valley.
The species does not burrow in sediments and normally avoids surfaces with attached
plants. Known river populations of the Bliss Rapids snail occur only in areas associated
with spring influences or rapids-edge environments and tend to flank shorelines. They are
found at varying depths if dissolved oxygen and temperature requirements persist and are
found in shallow (<1 centimeter (cm), 0.5 in) depth, permanent, cold springs (Frest and
Johannes 1992). Cazier and Myers (1996) and Cazier (1997a) observed a more-or-less
continuous population in edgewater, runs, eddies, and deep water habitats (5.5 to 6.7 m)
from Lower Salmon Falls Dam to Bancroft Springs. However, the Bliss Rapids Snail is
not found in pools or reservoirs. These colonies are primarily concentrated in the
Hagerman reach, in tailwaters of Bliss and Lower Salmon Dams and several unpolluted
springs, including Thousand Springs, Banbury Springs, Box Canyon Springs and Niagara
Springs. Cazier (1997a) found that the Bliss Rapids Snail inhabits most environments
available in springs and in the main river below Lower Salmon Falls Dam, but the snail is
rarely found on fine sediments.
Banbury Springs lanx

The species has been found only in spring-run habitats with well-oxygenated, clear, cold,
15 to 16° C waters (59 to 61° F) on boulder or cobble-size substrate. All known locations
have relatively swift currents. They are found most often on smooth basalt and avoid
surfaces with large aquatic macrophytes or filamentous green algae. All lancids are
particularly affected by dissolved oxygen fluctuations since specialized respiratory
structures are lacking (Frest and Johannes 1992). At of 1995, the Banbury Springs lanx is
known to occur only in the largest, least disturbed springs habitats at Banbury Springs, Box
Canyon Springs, and Thousand Springs.
California floater

The California floater (Anodonta californiensis) is a large freshwater mussel in the family
Unionidae that was used as a food source by native Americans. This species is most
commonly found in rivers, cold-water springs, or reservoirs in relatively stable, oxygenated
mud-to-fine gravel beds. In the Snake River, the species is often found immediately
upstream or downstream of rapids. Very little is known regarding its life history.
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Columbia pebblesnail

The pebblesnail lives in flowing waters ranging in size from streams to large river systems.
The species uses gravel-to-boulder size substrate and is common at the edge or
downstream of rapids/whitewater areas. They avoid areas with swift currents and are
absent in spring systems. The species is an obligate perilithon grazer, feeding primarily
upon diatoms and smaller attached algae. Life history and specific habitat requirements are
not well defined. In 1995 a single population of this species was known in the Snake River
in the Wiley Reach upstream of Bliss Dam (Neitzel and Frest 1993).
Tributary Fisheries
Wood River Drainage

This drainage contains some of the most productive trout streams, lake and reservoir
habitat in south central Idaho. Nearly all the major rivers, streams, lakes, reservoirs and
ponds are suitable for trout. Rainbow trout are the most important game fish species in the
drainage, but the lower Little Wood River and Silver Creek support excellent brown trout
populations, and portions of the drainage sustain high populations of brook trout. The
rainbow trout fisheries in the reservoirs are largely dependent on annual plantings of
hatchery fish, although Magic and Little Wood River reservoirs do contain some wild
rainbow and brook trout. Rainbow trout fisheries in the larger reservoirs are normally
maintained by fingerling planting but receive catchable plants following droughts or heavy
drawdown periods.
Wild trout populations varying from fair to excellent are found in most of the
streams in the drainage. Brown trout have established wild populations in the Big Wood
River in the section from the backwaters of Magic Reservoir upstream about 17 miles to
Bellevue (river mile 91), and significant and steadily increasing numbers of brown trout are
now found in the reservoir. Excellent populations of wild trophy rainbow trout are found in
the Big Wood River between Magic Dam (river mile 67.5) downstream to Richfield Canal
(river mile 65) in good water years. During good water years, there is significant spawning
and natural recruitment of rainbow trout within the three miles of canyon downstream of
Magic Reservoir. Many of the fish migrate downstream into the Richfield Canal providing
a fishery that frequently produces fish of trophy quality. The Big Wood River from Hailey
to Ketchum produces trophy rainbow trout with restrictive fishing rules (IDFG 2001).
Wild brown trout reach trophy size in the lower Little Wood River and Silver
Creek. Silver Creek, a major tributary to the Little Wood River (at river mile 59) produces
and is famous for trophy size wild brown and rainbow trout. Silver Creek and its main
tributaries also produce a trophy wild rainbow trout fishery (IDFG 2001).
Other wild trout populations supplemented with catchable rainbow trout include
tributaries of the Big Wood such as Warm Springs Creek, Trail Creek and Baker Creek.
These are heavily fish waters with a significant return of hatchery fish to the creel. The
impact that these hatchery fish have on the wild trout population is not known.
Populations of warmwater game fish are found in many waters of the Wood River
drainage, mainly in reservoirs, lakes and ponds. The principal warmwater fish species
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present are yellow perch, bluegill, largemouth and smallmouth bass. Tiger muskie are
regularly stocked in Dog Creek Reservoir (IDFG 2001).
Angler pressure is very high in portions of the drainage. One of the most intensely
fished stream sections in the area is the Big Wood River between Gimlet and the mouth of
Prairie Creek. An increasing demand by anglers for more trophy fisheries has led to
establishing more restrictive regulations on the Big Wood River and Silver Creek. Magic
Reservoir is the largest reservoir in the drainage and receives the highest angler pressure of
any water in the Magic Valley Region (IDFG, 2001).
There are 16 alpine lakes that support fish in this drainage. These lakes are all
relatively productive and most of them support high quality rainbow trout and cutthroat
trout angling. The lakes are normally stocked by helicopter every third year. Arctic
grayling have been stocked in Big Lost Lake and have done very well. Baker Lake is
managed as a trophy trout fishery for cutthroat trout to provide anglers with the opportunity
to have a quality alpine lake fishery (IDFG 2001).
Wood River sculpin, an endemic species, are common in the drainage upstream of
Magic and Little Wood River reservoirs (Figure 26). Since this species is only found in the
Wood River drainage, it is classified as a species of special concern by IDFG and a
sensitive species by the BLM.
Salmon Falls Creek

When originally constructed in 1912, Salmon Falls Creek Reservoir was considered a
closed system since it was a complete barrier to upstream and downstream fish migration:
the dam does not have an outlet into lower Salmon Falls Creek and there was no spill over
until 1984. Because of this perceived separation from the downstream basin, the reservoir
has received plantings of many species of fish through the years. The reservoir currently
has a greater variety of game fish species than any other reservoir in the area. Game species
currently in the reservoir are rainbow trout, brown trout, kokanee, yellow perch, black
crappie, smallmouth bass and walleye. Salmonids are maintained by hatchery stocking.
Walleye and kokanee are the two most recent additions and both species have done well.
With the addition of walleye, numbers of nongame fish have declined and an additional
forage species, the spottail shiner, has been introduced to supplement the forage base.
Record snows in the drainage caused the reservoir to fill and spill for the first time in the
spring of 1984 and again in 1985 and 1997, potentially distributing fish downstream.
When the reservoir spills, the water flows out an irrigation canal and the spills over the top
of the canal and falls 250 - 300 feet to stream channel at the bottom of the canyon. No
evidence has been found to indicate that any fish survived the spill below the reservoir
(Warren and Partridge 1995).
Sampling in the creek downstream of the reservoir (Warren and Partridge 1995)
found the lower reaches dominated by game and nongame fish including: hatchery and
wild rainbow trout, brook trout, smallmouth bass, largescale suckers, bridgelip suckers,
redside shiners, speckled dace, longnose dace, northern pikeminnow, chiselmouth, and
mottled sculpin. The fish assemblage immediately below the dam has shifted to exclusively
wild rainbow and brook trout. No bull trout or leatherside chubs were found.
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Rock Creek

Rock Creek is a major tributary of the Snake River at river mile 603, 11 miles downstream
of Shoshone Falls, which has a variety of warm and coldwater species Table 39. The
fishery can best be described as good in the headwater reaches of Rock Creek where it
originates in the South Hills south of the City of Twin Falls. The fishery there is composed
of a mix of hatchery and wild rainbow trout and wild brown trout. Water quality declines
markedly downstream of the South Hills where it picks up large quantities of irrigation
run-off increasing the sediment and nutrient load. Within this reach most of the fishery is
composed of hatchery rainbow trout stocked by IDFG.
Table 39. Fish species present in Rock Creek. From Maret and others (1997) and IDFG
surveys. X = present.
Location
Species
Brook Trout
Brown trout
Rainbow trout
Mountain sucker
Bridgelip sucker
Largescale sucker
Mottled sculpin
Chiselmouth
Northern pikeminnow
Redside shiner
Utah chub
Longnose dace
Speckled dace

Lower
X
X
X
X
X
X
X
X
X
X
X

Upper
X
X
X

X
X

Other Tributaries

Many of the minor tributary streams entering the Snake River also contain good trout
habitat and support good populations of wild trout, primarily redband trout (see Figure 28).
Some of the streams, especially the springs, are utilized for spawning by trout from the
Snake River (IDFG 2001). There are many small tributary streams to the Snake River and
larger streams. Many are intermittent and carry water only during the spring snowmelt
period or after heavy rains.
Wildlife

Wildlife populations in the subregion fluctuate in response to natural and human caused
environmental conditions and habitat changes. Direct wildlife population management
(i.e., hunting, trapping, etc.) also affects wildlife populations. Wildlife species present in
the subregion include actively managed larger mammals (i.e., big game species), native
(i.e., sage grouse) and non-native (i.e. chukar) game birds and waterfowl. A much larger
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number of non-game mammals, birds, amphibians and reptiles also occur. Gray wolves
inhabit a portion of the subbasin.
California Bighorn Sheep (Ovis canadensis californiana)

Bighorn sheep were extirpated from the Upper Snake River Provinces by the late 1800's.
Historical information suggests the major causes for the demise of this species was a
combination of contact with domestic sheep and unregulated hunting. Reintroduction of
bighorn sheep began in 1986 with the release of 15 sheep at the Big Cottonwood Wildlife
Management Area at the mouth of Big Cottonwood Canyon, which was historically a
tributary to the Snake River at Milner Reservoir. Subsequent releases in1987, 1988 and
1993 resulted in a total of 50 sheep being released into the drainage. Many of these sheep
migrated to the west to reside in the Rock Creek drainage within this subbasin. The
bighorn population from this release has decreased during the past 10 years to fewer than
20 sheep. Disease is suspected, but is unverified as a cause of the population decline.
Options for management of bighorn sheep within these areas are limited due to the
juxtaposition of private lands and current domestic sheep populations. There are no future
plans to augment the existing population because of the proximity of domestic sheep
grazing allotments.
Mountain Goats

The Big Wood River drainage supported a herd of about 70 mountain goats in 1990. The
population had been static during the previous planning period (prior to 1990). The 1995
goal was to increase the population by 10%. The Little Wood River drainage supported a
herd of about 20 goats in 1990. The population had been decreasing at the time. The 1995
goal was to maintain the population at the 1990 level.
Shira's Moose (Alces alces shirasi)

Moose may not have existed in Idaho during the early 1800's. Historical records indicate
no moose were found in the Upper Snake River Basin prior to 1850. By 1893 moose were
plentiful enough that the first hunting season was established in Idaho. However, moose
populations were unable to withstand this hunting opportunity, and the season was closed
in 1898. Moose were reintroduced into the Big Wood River Valley and Camas Creek
basin in the 1980’s and persist in small densities.
Rocky Mountain Elk (Cervus elaphus nelsonii)

Management of elk in southern Idaho is guided by the White-tailed Deer, Mule Deer and
Elk Management Plan (IDFG 1999). The plan was developed through a cooperative effort
involving the public, Department personnel, and private entities. The plan identifies
population objectives and habitat relations for each elk management zone. The Mid-Snake
Subbasin includes parts of five elk management zones in south Idaho. Elk in these zones
are managed under this framework along with considerations for depredation issues.
Within the Owyhee-South Hills Zone elk have been at low numbers since 1900. There
have been no hunting seasons for elk in the South Hills in recent history. See Figure 29 for
summer and winter elk habitat.
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The Smoky Mountains Elk Management Zone includes the Big Wood River
upstream of and including the Camas Creek watershed north of Hwy 20. Most of the
primary spring, summer, and fall habitats fall within lands managed by the USFS and
winter ranges are in a mixture of USFS, BLM and private lands. Elk numbers have been
increasing steadily since their reintroduction in the 1930s increasing hunting opportunities.
Most elk in the zone overwinter on open range, but depending on specific winter
conditions, several hundred may be fed at a number of sites.
The Bennett Hills Elk Management Zone includes the Bennett Hills and
surrounding lowlands north of the Snake River to Hwy 20 and the area to the east to the
town of Carey. The Bennett Hills are a low range of mountains consisting of sagebrushgrass and mixed mountain shrub communities with small pockets of aspen and Douglas fir.
Livestock grazing is the primary land use in the zone with some competitive concerns
during drought years when forage utilization by cattle is high. Elk populations in this zone
have increased substantially over the last 30 years. There are some controlled and open
hunting opportunities for elk within this zone.
Sections of the Big Desert Elk Management Zone fall within the Subbasin. Most of
this is composed of dry desert shrub habitat providing limited summer range for elk. Only
the westernmost section of this zone is within the Subbasin. Numbers of elk have
increased somewhat in recent years with most of them utilizing irrigated farmlands for
forage. There are some hunting opportunities for elk in this zone, primarily with the
objective to increase pressure on those herds that concentrate on cultivated croplands.
Mule Deer (Odocoileus hemionus )

Management of deer in southern Idaho is guided by the White-tailed Deer, Mule Deer and
Elk Management Plan (IDFG 1999). Mule deer are distributed throughout the basin, and
are commonly found in various habitat types from subalpine areas of the Wood River
drainage to brushy canyons and ridge areas in lowland areas. In general, deer populations
are stable to increasing throughout much of southern Idaho, primarily due to improved
fawn survival and limited antlerless harvest (Table 40). However, habitat quality and
quantity on winter ranges have been impacted by invasion of noxious weed species, loss of
riparian vegetation and wild fires. Recovery of deer population numbers after the severe
winter of 1992-93 on the north side of the subbasin has been moderate with good fawn
survival and recruitment in the units. Mule deer in the game management units south of
the Snake River have been slower to recover. There is a mix of mule deer hunting
opportunities within the Subbasin with some of the units managed for open hunts and
others for controlled hunts.

Pronghorn Antelope (Antilocapra americana)

Most of the desert shrub and adjoining cultivated lands throughout the subbasin support
moderate numbers of pronghorn. The areas with the healthiest populations include the
lower Big and Little Wood drainages, the Malad River drainage, the Snake River Plain
north of the Snake River including the Bennett Hills area on the western end of the Plain
within the subbasin, Salmon Falls Creek drainage and the tributaries on the south side of
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the Snake River west of Salmon Falls Creek. The remaining areas (Upper Big Wood and
Rock Creek drainages) have pronghorn but no hunting is allowed due to low population
numbers or low production levels. The few pronghorn in these areas inhabit mostly
remnant patches of sagebrush or marginal habitat. Most of the historic habitat has been
converted to agricultural use, crested wheatgrass stands, fenced for pastures, or blocked by
the interstate highway. The long-term persistence of some of these herds is in question.
The management goal for these herds is to increase or maintain current population size. In
the Camas Creek drainage, pronghorn are limited and densities are quite variable. The
pronghorn population within the Camas Creek, the Little Wood River, and Fish Creek
watersheds have recovered well since the severe winter of 1992-93. The populations
within the Salmon Falls and adjacent watersheds have been slower to recover but still
support huntable numbers with a few permits available annually.

Table 40. IDFG Game Management Unit Populations- Status and Goals (from IDFG
1991).
Pronghorn
Pronghorn
Elk
Elk
Mule Deer Mule Deer
IDFG
Population
Population
Population
Population
Population Population
Unit
Goal
Direction
Goal
Direction
Goal
Direction
Number
43
Stable
Maintain
N/A
N/A
None
None
44
Stable
Maintain
Increase
Decrease
Stable
Maintain
45
Decrease
Maintain
Stable
Decrease
Increase
Maintain
48
Stable
Maintain
N/A
N/A
N/A
N/A
52
Stable
Maintain
Stable
Decrease
Increase
Maintain
53
Stable
Maintain
None
Maintain
Increase
Maintain
N/A - The identified big game animals in this management unit make insignificant use of public land in the
planning area.
Furbearers

Thirteen species of furbearer reside in the Mid-Snake River and its tributaries, five of
which are classified "Predatory Wildlife" by Idaho Dept. of Fish and Game (Table 2).
Most riverine habitats within the Subbasin continue to have good populations of beaver,
muskrat, river otter, mink and raccoon. Historical records indicate beaver were probably
the most abundant and played a major economic roll in the development of this region.
Beaver introduction has been identified by IDFG as a mechanism to improve stream habitat
(IDFG, 1990c). Loss of historic habitat and the development of an extensive irrigation
canal systems throughout the eastern Magic Valley has resulted in some species of
furbearer being considered a nuisance.
Five species of mammals, including the coyote (Canis latrans), western spotted
skunk (Spilogale gracilis), striped skunk (Mephitis mephitis), long-tailed weasel
(Mustelafrenata) and ermine or short-tailed weasel (Mustela erminea), have been classified
by the Idaho Legislature as "Predatory Wildlife," and as such the Department has no legal
authority to regulate the harvest of these species.
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Lynx (Felis lynx) are also considered a furbearer, but they were listed as a
threatened species in 2000 and are currently under the authority of the U. S. Fish and
Wildlife Service.
Table 41. List of common furbearers found in the Upper Snake River Subbasin.
Common Name
Badger
Beaver
Bobcat
Mink

Scientific Name
Taxidea taxus
Castor canadensis
Felis rufus
Mustela vison

Muskrat
Red fox
Short-tailed weasel

Ondatra zibethicus
Vulpes vulpes
Mustela erminea

Common Name
River otter
Raccoon
Coyote
Western spotted
skunk
Striped skunk
Long-tailed weasel

Scientific Name
Lutra canadensis
Procyon lotor
Canis latrans
Spilogale gracilis
Mephitis mephitis
Mustela frenata

Sensitive/T&E Species

There are a variety of sensitive terrestrial species identified for this basin (Table 42, Table
43).
Table 42. Terrestrial species listed as sensitive and known to reside in the Upper Mid
Snake Subbasin.
REPTILES and AMPHIBIANS
Longnose snake (Rhinocheilus lecontei)

W

S

SC

Mojave black-collared lizard (Crotaphytus
bicinctores)

W

S

SC

Spotted frog (Rana pretiosa)

C

S

Western toad (Bufo boreas)

W/SC

S

S

SC
SC

Western Groundsnake (Sonora semiannulata)

W

S

SC

Idaho Dunes Tiger Beetle (Cicindela arenicola)

SC

S

Blind Cave Leiodid Beetle (Glacicavicola
bathysciodes)

W

S

INVERTEBRATES

USFWS Designations:
P = Formally Proposed for Federal listing as Threatened or Endangered.
C = Federal Candidates for listing as Threatened or Endangered.
SC = Species of concern
W = Watch Species - Species of concern to USF&WS but without formal federal status
BLM and USFS Designations:
S = Sensitive species. BLM = All species without other current status but formerly federal candidates or state species of
concern; additionally all species with either federal or state status are also considered BLM Sensitive Species. USFS =
Species identified for which viability is a concern, as evidenced by significant or predicted downward trends in
population numbers or density, or significant current or predicted downward trends in habitat capability.
IDFG Designations:
E = Endangered
SC = Species of special concern (Native species which are either low in numbers, limited in distribution, or have suffered
significant habitat losses).
GSC = Game species of special concern.
P = Protected nongame species.
U = Unprotected nongame species
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Table 43. Terrestrial species listed as sensitive and known to reside in the Upper Mid
Snake Subbasin. (See Table 42 for key).
Status
Species Name

USFWS

BLM

USFS

IDFG

Fisher (Martes pennanti)

W

S

S

SC

Kit fox (Vulpes macrotis)

W

S

Long-eared myotis (Myotis evotis)

W

S

U

Long-legged myotis (Myotis volans)

W

S

U

Pygmy rabbit (Brachylagus idahoensis) {edge of range}

W

S

Spotted bat (Euderma maculatum)

W

S

S

SC

Townsends's western Big-eared Bat (Corynorhinus
townsendii townsendii)

SC

S

S

SC

Western pipistrelle (Pipstrellus hesperus)

W

S

Western small-footed myotis (Myotis ciliolabrum)

W

S

Wolverine (Gulo gulo)

W

S

Yuma myotis (Myotis yumanensis)

W

S

U

S

E

MAMMALS
SC

GSC

SC
U
S

SC

BIRDS
Peregrine Falcon
Northern goshawk (Accipiter gentilis)

W

Ferruginous hawk (Buteo regalis)

W

Merlin (Falco columbarius)
Sage grouse (Centrocercus urophasianus)

S

S

SC

S

P

W

P

S

Columbian sharp-tailed grouse
(Tympanuchus phsaianellus columbianus)

SC

S

S

GSC

Mountain quail (Oreortyx pictus)

SC

S

S

SC

White-faced Ibis (Plegadis chihi)

SC

S

Long-billed curlew (Numenius americanus)

SC

Black tern (Chlidonias niger)

P

S

P

S

SC

Western burrowing owl (Athene unicularia)

SC

S

Flammulated owl (Otus flammeolus)

W

S

S

SC

Boreal owl (Aegolius funereus)

W

S

S

SC

Yellow-billed cuckoo (Coccyzus americanus)

PT/C

S

Trumpeter swan (Cygnus buccinator)

SC

S

Loggerhead shrike (Lanias ludovicianus)

SC

S

Grasshopper sparrow (Ammodramus savannarum)

S

Brewer's sparrow (Spizella breweri)

S

Sage sparrow (Amphispiza belli)

S

Upper Middle Snake Subbasin Summary

92

P

SC
S

SC
SC

DRAFT May 17, 2002

Trumpeter Swans

The Trumpeter Swans in this subbasin are part of the Tri State Rocky mountain
population(Shea et al. 1995). Since 1990 over 1,200 swans have been relocated in an
attempt to expand the wintering and breeding distribution. Swans have been moved into
this subbasin. But, there is little evidence of consistent use of these new wintering areas. .
The primary threat to the population is high winter mortality. The risk stems from a
growing total population that winters on marginal and limited winter habitat. This
marginal habitat has suffered from declines in carrying capacity in recent years. The
primary life history function for Trumpeter Swans in this subbasin is wintering habitat.
Trumpeter swans winter in the mainstem Snake River in this subbasin. Sufficient flows are
needed so icing will not prevent swans and other waterfowl from utilizing the aquatic
vegetation.
Columbian sharp-tailed grouse (Tymphanuchus phasianellus columbianus)

Columbian sharp-tailed grouse were once the most abundant and well-known upland game
birds in the northern Intermountain region and currently occupies less than 10% of its
former range. Many remaining populations are small and widely separated from each
other. About 75% of the remaining birds of the North American breeding population are
found in Idaho (Ulliman et al. 1998). Throughout their entire range, the bird's decline has
been attributed to the loss and degradation of native grassland and shrub-grassland
vegetation. Remaining habitats are often too small or too widely spaced to support viable
populations (Ulliman et al. 1998). Loss of and changes to the native vegetation have been
due to livestock grazing, fire, and invasion of exotic annual grasses.
Breeding occurs mostly in April. Males gather on traditional breeding grounds
(leks). The leks average 12 male grouse but range from two to 30. They go through
elaborate courtship dances to attract females and defend territories. The females usually
lay about 12 eggs on the ground in a rudimentary nest. The eggs usually hatch in May or
June. Insects are an important part of the chicks diet for the first two to three weeks of life.
Then forbs make up a significant part of their diet. Berries are important in fall and buds
of deciduous trees and shrubs are important in winter.
Quality sharptail grouse habitat is characterized by extensive native rangelands in
good to excellent ecological condition with a small component of tall deciduous shrub
thickets provided by riparian zones and mountain shrub patches. The rangeland portions
are dominated by perennial bunchgrasses and the shrub layer by sagebrush or bitterbrush.
Thousands of acres are required to maintain a self-sustaining population (Ulliman et al.
1998). In the winter, as snow covers the herbaceous vegetation, sharptails move to shrubby
riparian zones and patches of mountain shrub.
The CRP (Conservation Reserve Program) has had a major positive effect on
sharptail populations. Since the program started in 1986, sharptail populations have
increased six fold.
Sage Grouse

Sage grouse populations in Idaho have declined by approximately 40% in the last decade
from the long-term average. In the Shoshone Basin area of the subbasin leks where over
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200 males were counted in the mid 1980's had fewer than 100 by the mid 1990's.
Colorado, Wyoming, Utah, Oregon, Washington, and Montana have all observed similar
declines (IDFG 1997). requirements set forth in guidelines published by Connelly et al.
(2000) identify life history and habitat requirements for sage grouse, and guidelines for
their management. See further discussion under Habitat Areas and condition and Figure 30
for distribution of sage grouse.
Sage grouse have the lowest reproduction rate of any North American game bird
and thus their populations are slower to recover. Unlike other upland game birds, few sage
grouse will renest if their first nest gets destroyed. In Idaho there is about a 15% renesting
rate while virtually all ring-necked pheasants and sharp tailed grouse will re-nest.
Sage grouse are dependent on large areas (hundreds of thousands of acres) of
sagebrush/grassland habitat that has 15 - 25% sagebrush canopy cover and good grass and
forb cover. Sage grouse depend on sagebrush habitats exclusively during the winter and
the loss of this habitat will result in a decline in sage grouse numbers. Sage grouse feed
almost exclusively on sagebrush leaves and buds. Sagebrush/grassland habitats provide
critical breeding and early rearing habitat and their loss will also result in a decline in sage
grouse numbers. Most sage grouse nest under sagebrush. Insects are an important part of
the diet of young sage grouse especially during their first month of life.
Habitat Areas and Quality

Fish and wildlife habitat in the upper reaches of tributary drainages (land typically
administered by the U. S. Forest Service or Bureau of Land Management) is generally in
better condition than lowland habitats near mainstem river reaches in the subbasin. In
general, habitat areas are historically modified (Table 12, Figure 8, Figure 9) and pristine
habitat for fish or wildlife is scarce throughout the subbasin. For native fish populations,
spawning, rearing, and overwinter habitats are critical for population viability. However, a
broad-scale assessment of the current condition of these habitats, particularly in streams,
has not been made with respect to existing native fish populations. Without such an
assessment, specific causes of the decline of native fish populations cannot be made, and
recovery strategies would likely be ineffective.
The USFS manages much of the upland habitat of the subbasin, which is often the
least impacted, most intact habitat of the subbasin. Much of the area is roadless, however
urban areas are in close proximity and the forest provides year round access for various
recreation activities. Three ski resorts are located within the area. Sheep and cattle grazing
are predominant landuses. The uplands of the northern portion of the subbasin are
dominated by a contiguous section of Forest land that is separated into 3 management
areas; the uplands of the Big and Little Wood rivers and a portion of the Camas Creek
uplands (Soldier and Willow Creeks). The Forest also has a smaller parcel in the southern
part of the subbasin uplands that incorporates the uplands of Rock Creek.
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Table 44. USFS Management Prescriptions for Sawtooth National Forest (USFS 2000)
Management Prescriptions Category
(MPC)
1.2 – Recommended Wilderness
3.2 – Aquatic, Terrestrial, Watershed
Restoration
4.1 – Semi-primitive Recreation
4.2 – Roaded Natural/Modified
Recreation
4.3 – Rural/Urban Recreation
5.1 – Forested Restoration
6.1 – Grassland/Shrubland Restoration
Percentage Roadless area
Road Density (miles/square miles)

Percentage of Management Area
Big Wood R.
Little
Rock
SoldierWood R.
Cr.
Camas
13.9
55.8
5.4
6.9
42.7
16.7
0.5
15.1
5.8
75
0.6

11.7
40.3

37.2
92
0.3

48
1.6

19.8

80.2
77
0.5

Aquatic Habitat Condition

Development in the mid Snake River basins has significantly changed this flow regime
through much of the basin to the detriment of the native fishes (Palmer 1991; USFS and
BLM 1997). The natural hydrograph no longer resembles the historic condition due to
impoundments, diversions for irrigation, municipal, and industrial uses, hydropower,
channelization, floodplain encroachment, and a variety of land management activities.
Often the timing of flows and volumes are insufficient for the maintenance of fisheries,
other aquatic resources, and water quality.
Tributary aquatic habitat condition varies with geographic setting and landuse. In
general, upland USFS aquatic habitat is functioning at low to moderate risk (USFS, 2000).
Lower to mid elevation BLM lands are in poorer condition, with on average 55% of
streams functioning but at risk. Within the lower elevation streams grazing practices and
agriculture impair aquatic habitat condition. Over 850 miles of 70 tributaries within the
subbasin are water quality limited, and many have impairment of cold water biota.
Water temperature is a limiting factor determining the presence of cold water fish
in some perennially flowing lowland streams within the subbasin. Almost all tributaries of
the Mid-Snake River flow through the Snake River Plain becoming exposed to extreme
summer temperatures below elevations of 4,000 ft. Historically most of these had a willow
and cottonwood riparian zone that protected the cold water biota. With intensive
agricultural developments and irrigation return flows the water temperatures now exceed
the maximum threshold of tolerance for most cold water species. Examples include Clover
Creek, where water temperatures increase with decreasing elevation (Table 44) and the
Little Wood River, where maximum temperature of 78 F was recorded (Warren et al. 1994;
Lewis 1993). This area of the Little Wood River has received a high level of livestock
grazing within the riparian area. Recommendations for alleviating elevated temperatures
include a shift in livestock management to leave more stubble for ground cover in the
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riparian areas, establishment and protection of large shade trees, protection of spring areas,
and reestablishment of shrubs on upland range sites to reduce soil surface temperatures
(Lewis 1993).
Table 45. Maximum temperature recorded for Clover Creek, between August 2-9, 1993
(Lewis, 1993).
Elevation
Temperature

5190’
63 F

3540’
73 F

2540’
83 F

Development of the mid and upper Snake River Provinces for irrigation, and later
for hydroelectricity, severely impedes historic and contemporary aquatic condition.
Development for irrigation began in the late 1860's when the first major irrigation
diversion was built (BOR, 1998a). The first hydroelectric dam (Swan Falls) was built in
1901; Milner in 1905; Minidoka in 1906. Today, there are conservatively 44 hydroelectric
projects and countless diversions in the subbasin (IDWR, 1999). Projects constructed on
tributaries, and on the Snake River immediately upstream and downstream of the subbasin,
greatly affected the hydrology of the rivers and the aquatic species present. The
downstream projects acted as barriers to fish migration and eliminated anadromous fish.
Upstream projects (e.g. Milner and American Falls on the Snake River) greatly changed the
hydrograph. Hydropower development and the subsequent decline/loss of anadromous fish
populations have resulted in a significant decrease in biomass input to the terrestrial
ecosystems and is influencing wildlife population potentials. The hydrology of all of the
major tributaries in this subbasin is severely modified. The lower reaches of the Big and
Little Wood Rivers are both seasonally dewatered because of irrigation diversion, Salmon
Falls Creek is affected by Salmon Falls Reservoir that has no outfall, and many tributaries,
including Rock Creek, is impacted by irrigation return flow (Maret et al., 1991). The SR3
Aquatic Resource Technical Work Group recognized the need for river flows that are more
biologically oriented, and suggested flows for fish and aquatic habitat for BOR
administered waters (Table 45).
Stream habitat degradation occurs because of hydrologic modification. For example
over 12,000 miles of canals and laterals comprise 35% of the surface streamflow in the
Upper Snake -Rock watershed (Buhidar, 1999). Watershed and stream hydrology are
altered by irrigation withdrawals that remove water, and by increases from interbasin water
transfers and increased flows from surface and subsurface return flows. Coupled with loss
of riparian vegetation stabilizing streambanks, stream channels adjustment to increased
flows results in channel downcutting and widening, which can be a major source of habitat
degradation and sediment source (eg Rock Creek, Maret et al., 1991).
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Table 46. Suggested mean monthly flows to maintain fish and aquatic habitat in the Snake
River of the Upper Mid Snake Subbasin. Identified by the SR3 Aquatic Resource
Technical Work Group (BOR, 2001). All flows are cfs (cubic feet per second).

Month
October
November
Dec. – Feb.
March
April
May
June
July
August
September

Milner Dam to
Lower Salmon
Falls
4,850
4,080
3,800
6,700
7,230
12,300
13,530
8,400
5,600
5,050

Sub-Reach
Lower Salmon
Falls to Bliss

Bliss Dam to CJ
Strike Reservoir

10,900
10,290
10,040
12,670
13,150
17,760
18,880
14,220
11,670
11,170

13,090
12,280
11,980
15,050
15,620
21,000
22,300
16,860
13,890
13,300

Little Wood
River
Dam to
mouth
50
50
50
50
100
100
100
100
100
100

USFS- Aquatic Habitat
For each watershed management area, the USFS (USFS, 2000) has identified qualitative
narrative risk to aquatic and riparian functioning, along with factors effecting functionality.
There was no summary data regarding riparian or aquatic condition available from the US
Forest Service.
Aquatic habitat functioning risk and associated factors:
Big Wood R.- low-to-moderate risk due to:
• Sedimentation impacts from roads, recreation, livestock grazing, and mining.
• Dewatering from irrigation diversions.
• Stream channel modification from road and off-Forest development.
• Localized grazing impacts and dewatering have also affected fish habitat in some
streams.
Little Wood R.- low-to-moderate risk due to:
• Sedimentation impacts from livestock grazing and mining.
• Fish migration impediments immediately off-Forest.
• Localized grazing impacts and high natural sedimentation rates have affected fish
habitat in some area streams.
• Native fish populations are at risk due to the presence of introduced non-native fish
species.
Camas-Soldier Cr - moderate risk due to:
• Sedimentation.
• Dewatering.
• Native fish populations are at risk due to the presence of introduced fish species.
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•

Fish habitat has been fragmented by roads and irrigation withdrawals, and has
received addition impacts from past grazing, roading, and mining.
Rock Cr- low risk due to:
• Sedimentation.
• Dewatering.
• Fish habitat is generally in good condition, with some localized grazing impacts in
headwater areas, and localized recreation impacts along heavily used areas.
• Native fish populations are at risk due to the presence of introduced fish species.
Riparian area functioning risk and associated factors:
Big Wood R. - moderate risk due to:
• Localized loss of vegetation to roads, recreation sites, and livestock grazing.
• Snag levels are low in some areas due to fuelwood gathering.
• Sedge species are being replaced by less desirable grass species due to livestock
grazing.
• Wet meadows, willows, and the overall amount of riparian areas are reduced from
the cumulative effects of: Fire exclusion, lowered beaver populations, stream-side
development, and irrigation diversions.
Little Wood R.- low risk due primarily to:
• Localized grazing impacts. In some areas, sedge species are being replaced by
grasses due to livestock grazing.
• Fire exclusion. Fire exclusion has caused cottonwood and willow communities not
to regenerate, resulting in old and decadent stands.
• (Snag levels are likely at historic levels due to limited access for fuelwood
gathering).
Camas-Soldier Cr.- moderate risk due primarily to:
• Localized grazing impacts.
• Fire exclusion.
• In some areas, sedges are being replaced by less desirable grass species due to
livestock grazing.
• Cottonwood and willow communities are becoming old and decadent, and are not
regenerating due to fire exclusion and livestock use.
• Snag levels are below historic levels in some areas due to fuelwood gathering.
Rock Cr.- low risk due to:
• Localized grazing- Cottonwood and willow communities are becoming old and
decadent, and are not regenerating due to livestock grazing
• Dispersed recreation impacts.
• Fire exclusion.
• In some areas, native plants are being replaced by introduced grasses and noxious
weeds.
• Snag levels are likely below historic levels in areas with easy access due to
fuelwood gathering.
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Water Quality (USFS 2000)
Big Wood River- Water quality is at proper functioning condition, with minor impacts from
grazing, mining, and few roads.
Little Wood R.- generally at properly functioning condition, with relatively minor, localized
impacts primarily from livestock grazing, mining and a few roads and trails.
Camas-Soldier Cr.- moderate risk due primarily to: depleted stream slows from irrigation
use, and to accelerated sediment from roads, mining grazing, and dispersed recreation.
These impacts are amplified by the fact that natural sediment levels are relatively high.
Rock Cr - low risk from: nutrients from roads, livestock grazing, and dispersed recreation.
BLM
The BLM manages the mid and low elevation lands in the subbasin. The BLM use the
Proper Functioning Condition method for stream survey (Pritchard et. al, 1999). The
survey data for this subbasin is presented for three different resource areas. In general
between 34 to 39 percent of streams were considered functioning properly (PFC), 3 to 20
percent were considered not functioning properly, and 41 to 51 percent were considered
functioning at risk (FAR) (Table 46). It appears that functioning condition was poorer in
the Burley (east side) and Shoshone (north side) streams. Between 1995 and 1999 the BLM
Jarbidge Resource Area (south side of the Snake River) surveyed the riparian habitat
conditions in 203 miles of 45 streams, the Shoshone Resource Area (north of the Snake
River) surveyed 281 miles of 60 streams, and the Burley Resource Area (much of the
eastern portion of the subbasin) surveyed 94 stream miles in 13 different streams.
Table 47. Functioning condition of the riparian habitats of select stream in the BLM
Jarbidge Resource Area southwest of the Snake River (Data from J. Klott BLM); Shoshone
Resource Area north of the Snake River; Burley Resource Area south of the Snake River
(Data from G. Wright BLM).
Functional
Condition
PFC
Non Functional
FAR
Up FAR
Down FAR
No Appar. FAR

Jarbidge

Shoshone

Burley

46 %
3%
51 %
17 %
16 %
18 %

34 %
20 %
46 %
-------

39 %
20 %
41 %
-------

PFC = proper functioning condition
FAR = Functional but at risk.
Down FAR = functional at risk with a downward trend
Not appar FAR = functional at risk with no apparent trend
Up FAR = functional at risk with an upward trend,
Non func = nonfunctional condition.
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Mainstem Snake River

The Snake River habitat in this subbasin is severely degraded and has received
much attention from the public and many diverse management agencies. This Snake River
segment does not support cold water biota/fisheries and the fish community has shifted to
introduced and warmwater adapted species dominated by catostamids - suckers (90% of
the biomass; Maret, 1995). Macro-invertebrate populations also reflect degraded
conditions. Though insect densities are probably higher than in similar non-modified rivers
(Royer, 1995), diversity is lower and composed of pollution tolerant and sediment dwelling
species (Royer and Minshall, 1996). The two major factors that affect habitat condition are
the combined effects of flow modification and water quality.
Flow Alteration

Flow alteration can severely change the historical hydrograph that organisms have keyed
on through adaptive life history traits. Hydropower and water storage projects have altered
the natural hydrological cycle of the river by altering the normal annual and daily flow
regime and removed significant quantities of water from the natural river at numerous
locations throughout the watershed. About 25.7% of the Middle Snake River is reservoirlike (from RM 639.1 to RM 565.7; Buhidar, 1999). Major changes in the hydrograph are
due to: 1) Upstream storage and release of water for irrigation, hydropower demands and
flood control and 2) Operation of hydropower facilities within this reach.
Storage, diversion and release of water for irrigation, hydropower, and flood control
alters all aspects of the natural hydrograph. Storage and diversion for irrigation has the
greatest impact on downstream flows in low to moderate runoff water years, when a
significant percentage of runoff is retained for storage. Major aspects of the hydrograph
altered in this reach of the Snake River include: a) storage of water during the off irrigation
season (winter, spring flow changes), b) quantity of water released downstream after
diversion of stored water for irrigation (summer low flows) c) impoundments and retention
of water and d) load following hydropower operation.
The river downstream of Milner Dam is considered water-short year round. The
flow regime is characterized by a a) lack of a spring-time peak in the hydrograph, b)
change in the timing of spring flows, c) drastically reduced summer flows (down to 200 cfs
or less), and d) lower than historic winter flows. A spring-time peak in the hydrograph is
critical for successful sturgeon spawning and early development. Summer and winter
flows are extremely low, resulting in water quality problems and negative impacts to the
fishery. The importance of periodic high flows during the spring has been recognized for
creating and maintaining riparian, floodplain, wetland, and instream habitats for fish and
wildlife, as well as improving water quality by flushing sediment and nutrients. These
flows have also been lacking in the basin (IDWR, 1999).
Load following or ramping is the practice of generating power in response to need
or demand. This results in rapidly fluctuating river levels and velocities on a daily basis in
this segment (Irving and Culpin, 1956). Approximately 18% of the surface area of tail race
habitat is affected by load following, and the impacts are expressed downstream. Water
levels fluctuate between 0.5 to 2 meters; 1.5 to 2.0 meters at Lower Salmon Falls, 1.0 to
1.5 meters 22 km downstream of Bliss Dam, and 0.5 to 1.0 meters 56 km downstream of
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Bliss Dam. This fluctuation can lead to standing of fish in rearing habitats, drying and
freezing of habitat (and eggs, larvae), and affects invertebrate food production for fish.
Water Quality

Most of the mainstem Snake River from Shoshone Falls to CJ Strike Dam has been
designated “water quality limited” by the Environmental Protection Agency (115 of 121
river miles, including all the reservoirs). The primary pollutants are nutrients, increased
sediment levels, and increased water temperature. For example of all of water quality
sample collected between 1995 to 1997, 99.5% were well above the nitrate protective level
for salmonid fish (BUHIDAR, 1999). The combined effects of low flows and
impoundments create a system highly retentive of nutrients, equivalent to a much smaller
third order stream. Impoundments retain water for greater time periods, allowing sediment
to accumulate and nutrients to be processed (Minshall and Royer, 1994). Reduced low
flows increase nutrient concentrations, retention times, sediment deposition and water
temperature. This results in high production and eutrophication. (Minshall and Royer
1994).
In the spring through late summer, high water temperatures can pose a threat to
aquatic life. High water temperatures can prevent or stop sturgeon and trout spawning, kill
larval sturgeon, and promote fungal and bacterial growth on eggs and juvenile trout.
Higher water temperatures reduce the dissolved oxygen in the water. Low oxygen levels
can occur in dense macrophyte beds and in deeper pools. High temperatures and low flows
exasperate this problem.
Acute ammonia toxicity can occur during the non-irrigation season. Low flows
coupled with cold water temperatures reduce the Snake River’s natural ability to assimilate
nitrogenous inputs. Major sources of ammonia discharge to the Mid Snake River include
municipal sewage treatment plants and aquaculture facilities. Extensive improvements in
wastewater systems, such as the city of Twin Falls plant, over the past 10 years have
reduced ammonia input and problems associated with ammonia toxicity. However, levels
sufficient to chronically impact aquatic organisms still exist (DEQ 1998a; IDWR, 1999).
Large amounts of fine sediment accumulate in this portion of the Snake River,
especially during sustained periods/consecutive years of low flows (eg drought periods)
when sediments are not transported out of the system. Fine sediment deposits can be very
extensive and deep, and accumulate in slack water areas and along margins. These deposits
are a sink for nutrients and thus support high growth of macrophytes (Falter and Burris,
1996). The fine sediment conditions in this river segment also impede spawning for
redband/rainbow trout (Hill, 1991c) and alter food sources (Buhidar, 1999).
Habitat

Trout habitat in the mainstem Snake River is currently poor to fair throughout most of the
free-flowing reaches between C.J. Strike Reservoir and Shoshone Falls. It is best in the
section between Shoshone Falls and King Hill, where large amounts of spring flow are
discharged into the Snake River from the Snake River Plain aquifer. Water quality from
these springs has been excellent but continuing development of the springs by commercial
fish farmers and increasing levels of nutrients in the ground water is lowering water quality
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in the springs and river. Development of springs for aquaculture and hydroelectric
generation has reduced available trout spawning habitat. Additional water quality
problems are occurring in the river and tributaries from excessive nutrients and sediments
from agricultural and municipal discharges in the surface waters. Due to these discharges,
low dissolved oxygen levels at night has been a problem along with excessive vegetation
along portions of the river(IDFG, 2001). There are numerous (>90) commercial trout
hatcheries located in the subbasin, most using these springs that flow directly into the
Snake River (IWRB, 1993).
There are also naturally reproducing rainbow trout populations in this segment.
Spawning and juvenile rearing occurs primarily in side channels and spring-fed creek
systems. These side channels are typically the first areas to dry up as flows are decreased.
As is the case throughout much of the basin, the trout population size is determined
primarily by young-of-the-year survival through the non-irrigation season. Keeping the
flow high enough to keep water in the side channels through the non-irrigation season is
critical. Peaks in the hydrograph are also necessary to rejuvenate gravel in side channels
for fish spawning and macroinvertebrate production (IDWR, 1999).
The drastically altered flow regime in the mainstem Snake River has limited
successful reproduction of white sturgeon. The life history requirements for temperature
and flow are often precluded by water releases from Milner Dam and standard operating
procedures (e.g. daily load following) at IPC facilities. This is demonstrated by the lack of
small sturgeon representing recruitment (Lepla and Chandler, 1995a, 1995b). Also, many
of the historic spawning sites have been lost by the construction of the hydro projects in the
subbasin, either by inundation or by building the dam at the rapids where sturgeon prefer to
spawn.
Large amounts of fine sediment accumulate in this portion of the Snake River,
especially during sustained periods/consecutive years of low flows (eg drought periods)
when sediments are not transported out of the system. Fine sediments accumulate in slack
water areas and along margins, and impede spawning for redband/rainbow trout (Hill,
1991c) and alter food sources (Buhidar, 1999).
Aquatic macrophyte beds can be very extensive in this portion of the Snake River
as a result of high nutrients, extensive fine sediment deposits, and lack of high spring
flushing flows. These dense macrophyte beds impede recreational use as well as drastically
change the structure and function of aquatic habitat. They also exacerbate sediment
deposition by slowing water flow, and can reduce oxygen levels from diel respiration
demands and decay.
Wildlife/Terrestrial Habitat Condition

Wildlife populations in the subregion use a mixture of public and private ownership lands
as habitat. Habitat quality is variable but has generally declined over time throughout the
subregion due to poor land use practices, non-native plant species invasion, and human
(agricultural, industrial, and residential) development. Fire suppression in forested uplands
and increase in fire frequency and scale in the lowlands have adversely affected terrestrial
habitat. Grazing practices and associated management action have altered habitat
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composition, structure and quality for wildlife. Only a very small percentage of land (i.e.,
land which is managed primarily for wildlife habitat) is in good ecological condition.
USFS- Sawtooth National Forest lands (uplands)

In their draft EIS (USFS 2000) the USFS provides a narrative of risks and status of wildlife
and terrestrial habitats by watershed management area. Much of the US Forest uplands are
roadless, and Forest terrestrial habitat is generally functioning at low to moderate risk.
Terrestrial habitat (USFS) functioning risk and associated factors:
Big Wood River- low to moderate risk due primarily to:
• Human-caused disturbance.
• Grazing impacts.
• Fire exclusion.
• Introduced spotted knapweed is affecting sagebrush communities.
• Current livestock grazing in some areas is not allowing localized areas of historic
grazing impacts to recover.
Little Wood R.- low risk due primarily to:
• Livestock grazing impacts.
• Fire exclusion.
• Level of human disturbance is relatively low, particularly in winter.
• Low fragmentation has occurred from roads, timber harvest, or fire.
Camas Cr/Soldier Creek - low risk due primarily to:
• Localized impacts to sage grouse habitat.
• Level of human disturbance is low
• Habitat fragmentation from roads, timber harvest, or fire is low.
Rock Cr.- moderate risk due to:
• Localized impacts to sage grouse and mule deer habitat from:
o Frequent human caused fires
o Spread of cheat grass.
• Populations of bighorn sheep are declining because of disease transmission from
domestic sheep.
• Several wildland fires have reduced the quality of winter range for mule deer and
sage grouse.
Lowland Terrestrial Habitat Condition (BLM and Private Lands)

Much of the mid and low elevation lands are administered by the BLM or are in private
holdings. Fire, invasion of noxious weeds, conversion of vegetation for forage and grazing
are the major factors affecting terrestrial habitat. These factors have affected condition of
terrestrial habitat over time, as exemplified by information for the Jarbidge Resource
Management Area south of the Snake River (BLM 1987); 43.4% of the Jarbidge area
within the subbasin was in poor condition, and only 6.3% was in good or excellent
condition in 1987 (Table 48).
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Table 48. Ecological condition of BLM land administered by the Jarbidge Field Office
within the Upper Mid Snake subbasin as of 1987.
Fair
Poor
Burned
Seeded
122,706 542,791 155,399
339,262
9.8
43.4
12.4
27.2
27% converted to crested wheatgrass.
* = Chemically treated with herbicide to remove sagebrush.
Acres
Percent

Excellent
30,323
2.4

Good
48,965
3.9

Sprayed*
9,103
0.7

Water
1,013
0.1

Total
1,249,562
100

The terrestrial wildlife habitats on BLM land in the sub-basin (figures 3, 9) were
originally comprised of sagebrush/grass communities, with coniferous habitats on the
cooler, more moist areas in the northern portion of the planning area. The wildlife habitat
values provided by the current plant communities varies depending on the stage of
ecological succession, the season of the year, and the wildlife species involved. Wildlife
habitat conditions generally vary from poor in the lower elevation and lower precipitation
zones of Wyoming big sagebrush and basin big sagebrush, to good in the upper elevation
mountain big sagebrush zones. Heavy livestock grazing in the lower elevation winter use
areas from the turn of the century to the 1950s, coupled with the introduction and spread of
highly competitive exotic annual grasses, has resulted in large areas of low elevation
wildlife habitat that lacks the desirable composition of grasses, forbs and shrubs. This
problem has been compounded by frequent wild fires that have burned large areas of
sagebrush and bitterbrush. These burn areas are often invaded by annual grasses that are
prone to increased fire frequency that hamper re-establishment of sagebrush, bitterbrush
and other desirable vegetation. The loss of natural vegetation composition has resulted in
the elimination of habitat suitable for many resident and migratory game and non-game
wildlife species. The fragmentation of native habitats has reduced the amount of suitable
habitat needed to complete the life cycle of many wildlife species.
Fire has affected condition on much of the public lowlands in this subbasin. Fire
tends to be increasing in intensity, frequency and size because of invasion by cheatgrass.
For the area of the BLM Shoshone Field Office (north side of Snake River), 363 fires
burned 2226,740 acres between 1980 and 1989, and between 1990 to 1999 214 fires
burned 265,900 acres (G. Wright, BLM Shoshone Field Office personal communication).
Since 1984, approximately one million acres of the 1.5 million acres of BLM land
administered by the Jarbidge Field Office (south of the Snake River) has burned, leaving
the terrestrial habitat in poor ecological condition. Much of the land has been invaded by
exotic annual grasses after the fires (J. Klott BLM Jarbidge Field Office, personal
communication. These totals are not additive, since some fires overlapped).
In the Rock Creek basin, 80 % of the USFS management area is non-forested, and
much of the area is comprised of the mountain big sagebrush and basin big sagebrush
types. The mountain big sagebrush and basin big sage groups are functioning at high risk
due to frequent human-caused fire and livestock grazing impacts, which have altered
structure and species composition. Fire is more frequent and at a larger scale than historic
patterns. Sagebrush communities and bitterbrush are being replaced by cheatgrass and
other introduced species that spread quickly with frequent fire disturbance.
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Much of the BLM lands have been modified for vegetation rehabilitation, which
prior to the 1990’s was primarily to improve forage. Between 1946 and 1992, a total of
312,060 acres of vegetation rehabilitation treatment has been applied to land administered
by the Shoshone Field Office. The types of vegetation treatments include prescribed burns,
wildfire rehabilitation treatments, prescribed burn and seed, plow and seed, and herbicide
spraying. These treatments were principally conducted to reduce or remove sagebrush
competition with desired perennial forage grasses. Prior to the early 1990's the primary
grass species used in the vegetation rehabilitation actions was crested wheatgrass. A
significant amount of sagebrush - steppe acreage has been converted to crested wheatgrass
for livestock forage. Since that time, the vegetation treatments have contained a more
diverse mixture of both native and introduced perennial grasses and forbs. The inclusion of
big sagebrush and bitterbrush in vegetation rehabilitation actions has become more
common due to the cumulative loss of sagebrush-covered areas within the last two decades.
Big Game Habitat Condition
Elk and Mule Deer

Public land within the area provides summer and crucial winter habitat for deer,
elk, pronghorn and sage grouse. These species are the most abundant and widely dispersed
of the game species, and they also have the most public interest from an economic,
recreation and visual standpoint. Both resident and migratory populations of all three big
game animals winter on public land in the area. Elk summer and winter habitat is
summarized in Figure 29. An estimated 15,000 to 17,000 mule deer winter in the Bennett
Hills and Timmerman Hills areas (Table 49). In the northwestern one-quarter of the subbasin area, 50 percent of the existing plant communities in deer winter range provide poor
deer winter habitat because it lacks the desirable diversity of grasses, forbs and shrubs.
Most of the summer mule deer habitat in BLM lands north of the Snake River is in the
uplands and is in good condition (95% good condition). But, only 65% of the winter range,
predominantly in lower elevations, is in good condition (BLM, 1994).
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Figure 29. Summer and winter range for elk
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Table 49. Seasonal Big Game Use Acreage in the Bennett and Timmerman Hills areas of
the BLM Shoshone Resource Area north of the Snake River (from BLM, 1994).
Total
Acres of Crucial
and Important
Game
Winter Range
Species
Deer
389,409
Elk
214,742
Pronghorn
421,055
Source: GIS, BLM. 1991.

Acres of Crucial
and Important
Public Winter
Range
314,381
172,699
240,001

Total
Acres of
Summer Range
899,374
796,883
1,082,524

Acres of
Public Summer
Range
545,830
470,789
607,393

The greatest historic loss of game and non-game winter habitat in the lower
elevation areas of the subbasin has occurred due to conversion of land for private
agricultural use. This causes wintering animals to concentrate on the remaining winter
habitat. This winter habitat is almost exclusively on public land. During winters with deep
snow accumulations, big game migrates to the depleted winter habitat in the lower
elevations. Severe winter conditions have resulted in crop depredation on private land, and
extensive losses of game and non-game animals due to a lack of quality winter habitat on
public land. Depredation complaints are common. BLM lands still provide some important
winter areas, though winter habitat quality is reduced, and many deer may move into these
degraded areas depending on the severity of the winter.
Wintering habitat has been identified as a problem on USFS lands of the Big Wood
River (USFS 2000). Most deer and elk winter range historically occurred off the federal
Forest lands. Much of the off-forest historic wintering range is being developed, and now
many elk winter on the Forest. Increasing recreation, particularly during winter, also
increases the stress on wildlife populations, causing them to move more when movement is
difficult, forage is scarce, and energy reserves are low.
Pronghorn Antelope

Most pronghorn habitat in the subbasin supports good populations (see discussion on
satus). However habitat and populations in the Upper Big Wood River and Rock Creek
drainages are reduced. The few pronghorn in these areas inhabit mostly remnant patches of
sagebrush or marginal habitat. Most of the historic habitat has been converted to
agricultural use, crested wheatgrass stands, fenced for pastures, or blocked by the interstate
highway. The long-term persistence of some of these herds is in question. The
management goal for these herds are to increase or maintain current population size.
Antelope habitat on BLM land in the northwestern one-quarter of the sub-basin and
the area north of the Snake River has been described as poor (BLM, 1994). It lacks the
diversity of grasses, forbs, and shrubs needed for good antelope habitat. Much habitat has
been lost to fire and subsequent seeding with monocultures of crested wheatgrass or
invasions by exotic annual grasses.
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Ringneck Pheasant

The recent declines in pheasant numbers can be attributed to loss of winter cover
habitat on private land. In some areas, the only high quality winter cover habitat exists on
small isolated tracts of public land.
Sage Grouse

Habitat quantity and quality for sage grouse has declined across all of southern
Idaho. Losses have been primarily through fire (wild and prescribed), agricultural
expansion, herbicide treatments, and rangeland seedings oriented to forage (IDFG 1997).
Sage grouse populations decline when sagebrush/grassland habitat is altered or fragmented
by reducing or eliminating sagebrush canopy cover, seeded to introduced grass species,
converted to agriculture, dominated by annual grasses (e.g. cheatgrass), or altered in any
way that results in significant reduction of the native grass/forb understory (IDFG 1997).
Although there are still large tracts of sagebrush habitat within the subbasin, some of it is
not meeting the requirements set forth in guidelines published by Connelly et al. (2000) for
the management of sage grouse. These guidelines list seasonal and life stage habitat
requirements that include minimum heights and percent coverage for sagebrush, perennial
herbaceous plants, and grasses. Anything that reduces the habitat to conditions that are less
than these standards generally results in a decrease in the local sage grouse population.
There are approximately 150,000 acres of sage grouse winter habitat and 293,000
acres of summer habitat on BLM land north of the Snake River within the subbasin. Of the
250,640 acres of nesting and brood rearing habitat on BLM land north of the Snake River,
88% of 118 known leks are active, but 30% of the winter range is in poor condition. The
breeding habitat has optimum shrub composition and structure but lacks the necessary
forbs. In the BLM area south of the Snake River (Jarbidge Resource Area), sage grouse
habitat was historically abundant but by 1996, only 18% of the area was classified as sage
grouse habitat. Between 1994 and 1996, 80% of the historic leks were unoccupied (IDFG
1997).
In 1999, an interagency effort between the Idaho Department of Fish and Game and
the Bureau of Land Management resulted in a broad scale sage grouse habitat planning
map (Figure 30) and the status of sage grouse habitat for the eastern half of the subbasin is
summarized in Table 50. This map places sage grouse habitat in one of four categories,
which are listed below. The Linkage Habitat type is not included in the figure.
Table 50. Sage grouse habitat status for the Upper Snake District, BLM (eastern half of the
subbasin; from G. Wright, BLM Shoshone Field Office)
Habitat Status
BLM Key Habitat
Sagebrush Limited
Shrub Steppe Area Needing Rehabilitation
Juniper Dominance
Unclassified
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Figure 30. Sage grouse distribution and habitat status.
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Sage Grouse Habitat Types.
K - Key Habitat: These are generally large scale, intact sagebrush steppe areas that
provide sage grouse habitat. Small inclusions of perennial grasslands, either native or
introduced, or other habitats (e.g. mountain mahogany) may be present. These areas are
extremely important to protect from wildfire. Habitat conditions should be improved,
where needed. Restoration Habitats = These habitats have the potential to become Key or
Linkage Habitats:
R1 - Restoration1: Sagebrush limited areas with acceptable understory conditions
in terms of grass species composition. Includes native and seeded perennial grass
rangelands. It is very important to protect R1 areas from wildfire and to maintain or restore
sagebrush and forb communities, where needed. Restoration costs are relatively these
areas.
R2 - Restoration2: Existing sagebrush cover in these areas may or may not be
adequate to but understory herbaceous conditions are poor. Undesirable plant species such
as cheatgrass (Bromus tectorum), medusahead rye (Taeniatherum caput-medusae) or other
exotic plants are common to dominant. Management treatments such as prescribed fire,
chemicals or seeding are encouraged for certain R2 areas contingent on site-specific
analysis. Opportunities also exist for managing wildfire via Appropriate Management
Response to achieve restoration objectives. Restoration can be very expensive.
R3 - Restoration3: Juniper encroachment areas. Sagebrush areas that have juniper
encroachment dominate the landscape. Opportunities exist for improving sage grouse
habitat quality and quantity through the use of Appropriate Management Response to
wildfire, prescribed fire, chemical or mechanical means. Follow up rehabilitation with
seeding or chemicals may or may not be necessary, contingent on site-specific conditions.
LINKAGE - Linkage Habitat: Corridors or areas joining Key and/or Restoration
Habitats, through which sage grouse currently move or may eventually move or occupy.
Protection from wildfire is extremely important for these areas. Restoration efforts in
Linkage Habitats, where needed, should be a priority emphasis.
Watershed Assessment

Watershed assessments on whole are scarce for this subbasin, particularly at the scale of
the subbasin. Most watershed assessments are at much finer scales. The most spatially
comprehensive watershed assessment impetus is the ongoing TMDL process of Idaho
DEQ, though they will be oriented towards 303-d listed streams and water quality issues.
The Idaho DEQ, through the TMDL process, initiates subbasin assessments
(SBA’s) at the fourth and fifth order HUC level. Idaho DEQ has completed 2 SBA’s in the
subbasin, for the Big Wood River/Camas Creek (Buhidar, 2001) and for the Snake RiverRock Cr. (Buhidar, 1999), two more are ongoing, and full assessment coverage of the
subbasin by this process at the fourth order HUC level should be completed by 2004.
The IDWR and IWRB have developed assessment and planning reports for the
area. The IDWR has completed a resource assessment for the Upper Snake River (IDWR,
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1998), from King Hill to the upstream boundary with Wyoming. The IWRB has completed
a finer scale plan for the Middle Snake from King Hill to Milner Dam that only
incorporates the Snake River Plain in the immediate environs of the river (IWRB,
1993a,b). There is no coverage by a plan or assessment by IWRB of the Upper Middle
Snake River Subbasin below King Hill or for any of the sub-watersheds, nor is one planned
in the near future. Though focused on water resources, much of information contained in
these plans is comprehensive and useful for assessments.
The Sawtooth National Forest (USFS) watershed assessments are on the scale of
fifth order HUC’s. The forest has not completed any watershed assessments in the basin to
date, but some are scheduled for completion this year (no info submitted).
The Soil and Water Conservation Districts (SWCD’s) have implemented 10
assessment/planning projects on small watersheds within this subbasin (see tables 60, 68
under Goals and Objectives and Projects sections). These are mainly oriented toward water
quality on private lands, but some have watershed and riparian protection goals.
The Idaho Conservation Data Center (CDC) conducted an inventory of
wetland/riparian habitat along major hydrologic corridors of the Big Wood River basin
(Jankovsky-Jones, 1997). Assessment of the quality and condition of plant communities
and the occurrence of rare plant and animal species allowed categorization of 15 wetland
sites based on conservation intent. The biological significance of the surveyed wetland sites
and abstracts for rare plant communities, plant species, and animal species are provided to
guide management activities. Conservation strategies are identified for sites surveyed and
plant communities that are unprotected or under-protected. Eighty-two percent of the
protected wetlands are in the emergent vegetation category. Deciduous forested wetlands,
tall willow shrub wetlands, and seasonally flooded/well drained emergent wetlands are
currently under-protected and should be of high priority for conservation activities.
The USGS NAQWA monitoring project covers the Snake River basin from King
Hill to Wyoming and assesses surface and groundwater water quality and aquatic biota
condition (Clark et al., 1998; Clark, 1995;Maret, 1997, 1995; and others). There are
numerous sampling sites in this subbasin. This is an ongoing monitoring/assessment with a
rotating schedule.
Because of the focus on water quantity issues in this subbasin, there have been
numerous assessments of water quantity and groundwater and surface water modeling for
the Snake River Plain (see IDWR, 1998), the Big Wood River (Brown, 2000), and the
Snake River (eg SR3; BOR, 1998a; 1998b; 2001).
Limiting Factors

Various land uses within and upstream of the subbasin have combined to limit population
viability and ecosystem health. These factors tend to mirror the intensity of landuse and
hydrologic development. Major limiting factors are expressed in the mid elevation and
lowlands for aquatic and wildlife populations, which in turn feedback to affect upland
populations (eg, loss of wintering habitat, isolation of streams and fragmentation of fish
populations). Cumulative effects of these factors are most strongly expressed in the
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lowland streams and in the main Snake River in this subbasin. There are few vigorous
assessments of limiting factors for fish or wildlife within the subbasin, however most
attention has been focused on the Snake River in this subbasin.
Aquatic Limiting Factors.

Factors commonly listed as limiting the abundance and distribution of native salmonids
include hybridization and competition with non-native salmonids, and anthropogenic
disturbances to stream habitat due to timber harvest, grazing, dam construction, irrigation
diversions, and road building (Rieman and McIntyre 1993; Gresswell 1995). In the middle
and upper Snake River provinces, however, few investigations have been made to elucidate
which factors are important in determining the patterns of distribution and abundance of
native salmonids. Native stocks of resident fish have also been reduced throughout their
range through genetic introgression and competition with nonnative fishes and
exploitation.
One of the most significant limiting factors to fish populations throughout the
Subbasin is flow alteration through a) diversion of water out of the natural stream channel
for irrigation, b) irrigation return flows that change channel capacity and affect water
quality, and c) modification of flows for hydroelectric generation. These limiting factors
affect the Snake River and several of the tributaries. These factors also combine to limit
migration and isolate populations, and affect all life history aspects of native biota. For
example the hydrology of all of the major tributaries in this subbasin is severely modified.
The lower reaches of the Big and Little Wood Rivers are both seasonally dewatered
because of irrigation diversion, Salmon Falls Creek is affected by Salmon Falls Reservoir
that has no outfall, and Rock Creek is impacted by irrigation return flow (Maret et al.,
1991).
Water quality limited impairment affects much of the flowing and reservoir waters
in the subbasin. Over 850 miles of 70 tributaries within the subbasin are water quality
limited, as are 115 of 121 river miles of the Snake River, including all the reservoirs. Many
of water quality limited segments have impairment of cold water biota. Fish communities
have shifted from cold water species composition to dominance by introduced warmwater
game fish and pollutant tolerant species (Maret, 1997). Invertebrate species composition in
the Snake River is dominated by pollution tolerant species, those that prefer fine sediments,
and the introduced New Zealand Mud Snail (Roper and Minshall, 1995; 1996).
Water temperature is a major limiting factor in lowland streams that limit
establishment of cold water species. Factors that contribute to increased water temperatures
in this subbasin include reduced riparian area from grazing and development, reduced
flows from irrigation diversion and lower groundwater tables, and warmer water from
irrigation return flows.
Redband Trout Limiting Factors (Tributaries)

A major factor that affects redband trout is introgression of hatchery rainbow trout (Table
51). Extensive introgression of hatchery rainbow trout with the native redband trout has
occurred in the Big Wood River (IDFG 1995). Factors that affect redband trout in
watersheds throughout the subbasin are included in Table 50, and for the Snake River
mainstem are discussed further below.
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Table 51. Summary of IDFG stocking history and impacts and threats to redband trout
populations in watersheds in this subbasin (from IDFG 1995).
Stream

4th order HUC #

Stocking history

Malad River and
Rock Creek

17040212

Extensive

Salmon Falls Creek

17040213

Extensive

Big Wood River
Camas Creek and
tributaries

17040219

Extensive

17040220

Extensive

Little Wood River and
tributaries
17040221
Snake River
tributaries (CJ Strike
to King Hill Creek)
17050101

Extensive

Impacts/Threats
Hybridization, Grazing,
Irrigation return flows,
Competition
Hybridization, Grazing,
Irrigation diversions
(dewatering)
Hybridization, Grazing,
Irrigation diversions
(dewatering), Stream
channelization
Grazing, Riparian
alteration
Hybridization, Grazing,
Irrigation diversions
(dewatering)

Limited

Grazing, Irrigation
diversions (dewatering)

Wood River Sculpin Limiting Factors

Life history requirements and habitat relations have not been rigorously defined for the
Wood River Sculpin, however limiting factors and threats have been identified in the draft
conservation plan as outlined below (USFS et al. 1999):
Limiting factors:
• Stream channelization
• Floodplain encroachment
• Reservoir construction
• Channel dewatering
• Stream productivity (as measured by conductivity).
Threats:
• Loss of habitat due to irrigation projects, floodplain encroachment, livestock
grazing, stream channelization, reservoir construction, river stabilization activities,
etc.
• Mining
• Logging
• Road construction
• Exotic species introductions (predation, competition, hybridization, disease
transmission)
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Snake River

Flow alterations and impaired water quality are interdependent and are the main factors
that limit or severely impede most life history aspects of native cold water biota in the
Snake River within this subbasin. The subbasin has been directly impacted by many dams,
both within the basin and upstream. Seasonally predictable hydrographs have been
replaced by flow regimes keyed to rapid flooding and drafting of reservoirs in the basin.
Stream temperature, physical, and chemical attributes of the mainstem Snake have been
altered since construction of these dams. Indigenous populations of whitefish, redband
trout, bull trout, and white sturgeon have all been negatively impacted by reservoir
construction and operations, either directly through barriers to passage, or indirectly
through changes in the biotic and abiotic environment of stream ecosystems in the basin.
Spawning and rearing habitat for white sturgeon in the mainstem have been severely
altered, fragmented, or eliminated. As a result, distribution of white sturgeon within the
system has also been fragmented and drastically reduced
A few studies have been done on status of populations, however the most complete
synopsis of limiting factors on biota is presented by the EPA Risk Assessment report
(EPA, draft 2000). The Risk Assessment addresses stressors or limiting factors by life
history stage for mountain whitefish, rainbow trout, invertebrates, macrophytes, and
mollusks. We have reproduced the summary tables of limiting factors and figures of life
history impairment probability at the end of the limiting factors section (figures 32-35;
tables 52-56).
General Limiting Factors-Snake River
The two greatest limiting factors for the Snake River in this subbasin are:
1) Flow alteration from hydropower and irrigation demands and flood control.
- A) Changing the shape, timing and size of flows; eg spring flows, winter flows.
a) Affects habitat and life history requirements of organisms.
b) Disrupts sediment transport, flushing.
- B) Low flows. (Summer low flows).
2) Water quality impairment. Flow alteration tends to exasperate water quality conditions
(Buhidar, 1999).
- A) Impoundments retain water for greater time periods, allowing sediment to
accumulate and nutrients to be processed (Minshall and Royer, 1996).
- B) Low flows increase nutrient concentrations, retention times, sediment
deposition and water temperature.
Nutrient Limitation. Generally, phosphate is considered limiting and the major contributor
to eutrophication and excessive aquatic macrophyte growth. However in the Snake River in
this subbasin nitrogen to phosphorus ratios vary spatially and temporally (from 5 to >19).
Thus both nitrogen and phosphorus can be limiting (EPA, draft). Productivity and nutrient
limitation studies conducted by Minshall and Royer (1996) in this river segment found that
no nutrients were limiting productivity.
Spawning Limitations. Spawning and embryonic development is limited in the mainstem
because of:
Upper Middle Snake Subbasin Summary

114

DRAFT May 17, 2002

-

Elevated temperatures- rainbow, whitefish, sturgeon (Hill, 1991c).
Excessive sediment- rainbow (Hill, 1991c).
Altered flow regime- e.g. spring flows for sturgeon.
Loss of spawning habitat or restricted access (rainbow, sturgeon).
Rainbow/Redband Limiting Factors

-Spawning habitat in the mainstem is limited due to fine sediment and high temperatures
(Hill, 1991c).
• EPA Risk model output showed impairment for spawning as high to moderate,
except above Kanaka Rapids-(low impairment).
• Side channels are a key spawning and rearing habitat for redband trout, which can
be affected by instream hydropower operation (ramping, load following or peak
demand), and by upstream controls on flow releases from Milner dam.
• Most spawning occurs in tributaries and springs (Partridge and Corsi, 1993; Lukas
et al, 1995; Bell, 1980).
• Tributary and spring spawning is not sufficient to sustain wild populations in the
mainstem (EPA, draft 2000).
• Tributary and spring spawning habitat is often altered or restricted to access from
the mainstem due to: diversion and use for irrigation, hydropower, and aquaculture;
irrigation return flows and associated pollutants; elevated temperature, and other
factors.
• Extensive stocking programs increase the threat of introgression of redband trout
with hatchery trout (IDFG, 1995).
• Factors that impact redband trout populations in other watersheds in this subbasin
are outlined in Table 50.
Mountain Whitefish Limiting Factors

•
•
•
•

Whitefish in this segment of the Snake River are on the lower range of their
elevation distribution and thus are sensitive to changes in temperature.
Habitat impairment modeling revealed that most spawning, rearing and adult
habitats are impaired for mountain whitefish life histories (Figure 34, Table 54).
Water temperatures needed for spawning are generally absent.
Water temperatures from mid April to November generally exceed the maximum
optimum of 12 C for growth of mountain whitefish (EPA, draft 2000).

White Sturgeon Limiting Factors
White Sturgeon are the main focus of management by IDFG on this Snake River segment,
and thus can best represent limiting factors in the reach. Two recent reports summarize
status and factors limiting sturgeon populations in this river segment. The draft EPA Risk
Assessment covers impairment of life history factors from King Hill to Milner dam. A
recent report by IPC (IPC, draft, 2001) presents conditions and limiting factors by reach, as
outlined in Table 52 and below. Reaches are river reaches between dams.

Upper Middle Snake Subbasin Summary

115

DRAFT May 17, 2002

Table 52. Population status and potential bottlenecks for life history requirements of white
sturgeon in the Upper Mid Snake River segment (IPC, draft 2001).
Reach 1

Population Variables & (Targets)
Density (32 fish/km of river habitat)
Size Structure (67% 60-92 cm TL; 33%>92cm TL)
Relative weight (comparable to WS Standard)
Relative weight (comparable to previous surveys)

Status of Targets
Reach 2
Reach 3

Shoshone FallsUpper Salmon
Falls

Upper Salmon
Falls-Lower
Salmon Falls

Lower Salmon
Falls-Bliss

No
No

No
No
Unknown
Unknown

No
No
No
No

Reach 4
Bliss-C.J. Strike

No

Variable Functioning Adequately
Reach 1
Reach 2
Reach 3
Reach 4

Physical Habitat

Shoshone FallsUpper Salmon
Falls

Reach Length
Spawning Habitat
No
Incubation & Larvae Habitat
No
Juvenile Habitat
Adult Habitat
Dissolved Oxygen Unknown
Temperature

Upper Salmon
Falls-Lower
Salmon Falls

No
No
No

Lower Salmon
Falls-Bliss

Bliss-C.J. Strike

No
No

No

(During some years)

EPA (draft, 2001), IPC (draft, 2001) and other investigators (Lukens, 1981; Cochanear,
1983, 1985; Lepla and Chandler, 1995) have identified a variety of factors that limit life
history expression and production of sturgeon in this reach. The major limiting factors for
white sturgeon are:
1) Recruitment is limited by a lack of or low numbers of spawning fish.
2) Where adequate number of spawners and habitat exist, limiting factors are:
A. Loss of high flows during spawning season.
B. High water temperature during embryonic development (EPA, draft 2001;
Lepla and Chandler, 1995).
1) Spawning hydrology and temperature requirements. There is a narrow window of
optimum hydrologic and temperature conditions for successful spawning of sturgeon that is
often not met in this segment of the Snake River. Spawning is keyed by a rising hydrograph
in spring, and begins at the end of March when water temperature increases above 10 C.
Spawning continues for about 3 months until the flow drops and water temperature
increases above 18 C (Figure 31). In low to moderate water years, the spring flow peak is
often reduced or shifted because of storage of water upstream for irrigation. In modeling
flow and temperature conditions for sturgeon spawning for the 25 year period from 1970 to
1994, unfavorable spawning conditions occurred 48% of the time, which included a
continuous 8 year period between 1987 to 1994. Field information reflects periods of poor
to no recruitment associated with drought conditions (IPC, draft 2001).
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Figure 31. Water temperature and flow during the white sturgeon spawning season at RM
555(from EPA, draft 2001).
2) Embryonic and larval development has been identified as a life history stage bottleneck
for sturgeon populations in all reaches in this subbasin, and are the key stage for successful
recruitment (IPC, draft 2001; Table 51). Years of good recruitment are related to high flow
years. High flows are tied to temperatures and disbursement of eggs and larvae. High flows
are thought to aid in dispersal of eggs and larvae, which would limit predation and
competition. Reservoirs may act as sink by limiting dispersal of eggs and increasing
predation, which is exacerbated in low flow years. Embryonic and larval development are
the most critical life stages sensitive to temperature limitations in this segment of the Snake
River. Water temperatures need to be 14°C - 16°C for successful egg and larval
development, and temperatures over 20° C can be lethal. Water temperatures often exceed
these optimum temperatures during June and July periods of embryonic and larval
development (Figure 31).
3) Load Following. Load shaping by the practice of load following hydroelectric operations
creates sharp daily increases and decrease in flow, and during spawning season this can
influence intensity of spawning and embryonic development of eggs. His has been found
on both the Snake River (Chandler and Lepla, 1997) and Columbia River (Hildebrand et
al., 1990).
3) Migration. White sturgeon are migratory fish and can move long distances. The dams as
barriers and dam operation limit seasonal migration, especially upstream migration, and
thus access to spawning, rearing and feeding areas. There is no fish ladder at Bliss dam,
and use of fish ladders is limited because of design and operation (most designed for
rainbow trout). Upstream migration for spawning is necessary to compensate for loss of
life stages exported downstream. Adults and juveniles have been observed passing through
dams downstream through turbines or spill. Sturgeon larvae are planktonic and may drift
long distances. In higher flows larvae may drift out of restricted reaches between dams.
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The export of these life stages is not being compensated by upstream migration for
spawning.
4) Habitat limitations. Unlike downstream populations in larger river systems, habitat can
be limiting in this segment of the Snake River because of the smaller river size, extreme
hydrological alterations, and water quality impairment.
A) Habitat loss. Cochnauer (1985) estimated that 37% of free flowing white sturgeon
habitat was lost from dam construction and operation this segment. Many of the dams were
constructed on spawning areas, and impoundments and fluctuations in tailraces also limit
habitat and migration.
B) Reach size. The short distances between dams, coupled with restricted migration, limit
the habitat types and diversity available, and thus limits the development of key life history
stages. Lack of spawning habitat is identified for 2 reaches, and export of larvae out of the
reach during the downstream drift life history stage is a problem in all reaches, especially
in the Upper Salmon falls to Lower Salmon Falls and Lower Salmon Falls to Bliss reaches
(IPC, draft 2001).
C) Water quality limitations. Low dissolved oxygen (DO) levels can occur seasonally in
the deeper pools, especially CJ Strike Reservoir. Sturgeon tend to avoid these areas, thus
seasonally limiting habitat use (IPC, draft 2001). Also temperature and flows may restrict
migrations to spawning, feeding and rearing habitats.
5) Food sources. In downstream river habitat, various anadromous and migratory fish can
be a significant part of the diet of white sturgeon (Beamesderfer and Farr 1997; DeVore et
al. 1995). Loss of the seasonal source of food from migrating salmon and steelhead may
affect white sturgeon. Reduction in density and diversity of the California floater
freshwater clam may also affect white sturgeon (EPA, draft 2000).
6) Predation. Increases in introduced warmwater and game fish may increase predation on
early life stages of sturgeon (EPA draft, 2001). Predation on eggs and larvae by fish such as
pikeminnow and suckers is prevalent in downstream reaches. Not only are these species
present in this reach, but because of habitat modification suckers (catstimids0 make up 90
% of the fish biomass (EPA draft 2001; Maret, 1997).
7) Genetic isolation. Genetic isolation can be a severe population risk for long term
persistence factor in long lived species (EPA draft, 2000). The reliance on hatchery fish for
recruitment, plus the migration impediments that create isolation from downstream
populations and between reaches within this segment are a potential population risk and
limiting factor that needs to be investigated.
8) Miscellaneous mortality/stressors. In popular sturgeon fishing reaches in this river
segment, repetitive catch and release can use energy reserves and limit spawning, and at
time can cause mortality (IPC, draft, 2001). Mortality of adults is also reported for passage
through C.J. Strike reservoir (IPC, draft, 2001). Water quality limitations can at times be
lethal. In the summer of 1990, extremely low dissolved oxygen levels associated with poor
water quality resulted in the death of at least 28 adult white sturgeon in the Snake River
between Swan Falls and Brownlee dams.
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Table 53. Factors limiting reproduction, growth, and survival of the white sturgeon population in the Middle Snake River.
Factor

Stressor

LOE1

Risk

Uncertainty

Assumptions

Recovery Potential

Number of
spawning fish

Historic
Over-harvesting

Field, LIT,
BPJ

Low numbers of adult fish
available to spawn; Size of
spawning populations will
decline

Low, but information on
the size of the population is
limited

Available population
censuses are accurate

Fair, if spawning conditions and
recruitment can be improved

Spawning activity

Low flows and
high water
temperature

HSI, WQS,
Field, LIT,
BPJ

Population can not be
maintained or increased
without successful
reproduction

Low, water conditions
needed for spawning are
known

Low spawning success
attributed only to poor water
conditions

Good, if spring flows are
adequate to trigger spawning in
Apr-May

Larval
development

High water
temperature

HSI, WQS,
Field, LIT,
BPJ

Window for larval
development too small,
recruitment to population
declines

Low, water temperatures
needed for incubation are
known

A 6-week incubation
window is needed for
adequate recruitment

Good, if water temperatures can
be held below 18°C during a 6week incubation window

Predation on eggs
and larvae

Loss of dynamic
lotic habitat

LIT, BPJ

Eggs will not be widely
dispersed in low flows and
will be susceptible to
predation, disease, and fungus

Moderate, due to limited
information on actual loss
due to predation, disease,
and fungus

Loss of dynamic lotic habitat
provides favorable
conditions for egg predators

Good, if > 15,000 cfs flows can
be maintained during and 6
weeks following spawning

Rearing habitat

Dams caused a
37% reduction
of free flowing
habitat and
increased
sedimentation

HSI, WQS,
Field, LIT,
BPJ

Rearing habitat will continue
to decline resulting in a
further reduction in the
carrying capacity. Rearing
habitat not large enough to
handle planted fish.

Moderate, the amount of
rearing habitat has not been
documented in the Middle
Snake River. The largest
population of white
sturgeon in this area resides
in a reservoir.

Rearing habitat is limited

Low, the carrying capacity of the
Middle Snake River for white
sturgeon was permanently
reduced with dam construction,
but the remaining habitat can be
protected by proper management
of flows and land uses
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Factor
Mortality on:
Young-of-theyear

Stressor
Predation and
contaminant
exposure

LOE1
LIT, BPJ

Risk

Uncertainty

Assumptions

Recovery Potential

Low year class survival;
recruitment will not maintain
population

High, very little
information available on
the causes of mortality

Available population
censuses are accurate

Unknown, there is incomplete
information on factors causing
mortality

Passage through or over dams
causes unacceptable
mortalities

High, actual mortality rates
from passage of hatchery
fish are unknown

Wild fish also move
downstream through and
over dams

Low, without installation of
proven fish bypass facilities at
each dam

Passage through
dams

LIT, BPJ

Illegal harvest

LIT, BPJ

Loss of potential spawners in
the recreational fishery

No information on the
illegal take of sturgeon

Some fishermen need or take
sturgeon for food

Fair, illegal take can be
minimized with a public
awareness program

Food supply

Reduced food
supply. Loss of
anadromous
salmonids

Field, LIT,
BPJ

Food chain leading to white
sturgeon is less complex and
more susceptible

White sturgeon, an
opportunistic feeder, can
develop an alternative prey
base

Main stem dams in and
above Hells Canyon will not
be removed

Low, carrying capacity was
reduced by the loss of salmonids
and lampreys from the food chain

Toxics

Chemical
contamination
of food chain
(none observed
to date)

BPJ

Low fecundity and reduced
survival

High, information on the
total load of contaminants
entering the food chain
leading to white sturgeon is
limited

Long-lived fish like white
sturgeon will bioaccumulate
contaminants

Low, the Middle Snake River is a
sink for chemical contaminants
used in the watershed

Genetic diversity

Isolated small
populations

LIT, BPJ

Reduced overall health of
populations

The amount of time needed
to see effects is unknown
and may be in the 100's of
years

Isolation causes a reduction
in genetic diversity

High, brood stock could be
introduced from the lower Snake
River

Juveniles

Adults

LOE - lines of evidence, HSI - habitat suitability indices, WQS - water quality standards, Field - field surveys in Snake River , LIT - literature, BPJ =best professional judgment
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Figure 32. Probability of life stage impairment for rainbow trout in the Snake River.
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Table 54. Factors limiting reproduction, growth, and survival of the rainbow trout population in the Middle Snake River.
Factor

Stressor

LOE1

Risk

Uncertainty

Assumption

Recovery Potential

Number of
spawning fish

Loss of adult habitat
(e.g., stream side
vegetation, overhanging
banks, and woody
debris)

LIT, Field,
BPJ

An increase in the
population size is not
possible with low or no
reproduction

Low, field studies show low
numbers of adult fish are
present in the Middle Snake
River

Lack of habitat is a
main factor limiting
the size of the adult
population

Good, if habitat improvements
can be improved, but low if a
stable annual flow regime is not
maintained

Spawning

Sedimentation, high
water temperature, and
land use on tributaries

HSI, WQS,
LIT, Field,
BPJ

Population of native fish
can not recover without
successful reproduction

Moderate, historic spawning
areas in the main channel
have not been documented

Poor spawning success
attributed to poor water
quality conditions

Low, without improving water
quality, reducing sedimentation,
and controlling land/water use on
tributaries

Rearing

Unstable stream flow
during the spring and
high water temperatures

HSI, WQS,
LIT, Field,
BPJ

Population can not
recover without
successful recruitment

Rearing areas in the main
stem of the Middle Snake
River identified using
habitat suitability indices

Rearing habitat
important for
maintaining and
increasing adult
populations

Low, the carrying capacity for
native fish was likely
permanently reduced by dam
construction in the Middle Snake
River

Overwintering

Loss of habitat (e.g.,
deep holes and large
woody debris)

LIT, BPJ

Unknown

High, no information
available on the amount of
overwintering habitat in the
main stem

Overwintering habitat
can limit the size of the
adult population

Unknown

Food supply

Sedimentation and
increased water
temperature

LIT, Field,
BPJ

Poor growth as
invertebrate fauna do not
support cold water fish

Moderate, adequate analysis
of sampling information has
not been completed

Food supply can limit
the size of a rainbow
trout population

Low, without improving lotic
conditions, lowering water
temperature, and controlling
sedimentation

Genetic diversity

Hybridization with
stocked fish

LIT, BPJ

Poor survival with mixed
genotype

Low, effects of hybridization
on native fish are known

An adequate population
of native fish remains

Good, provided that existing
native fish are protected from
stocked hatchery fish

Note: 1. LOE - lines of evidence, HSI - habitat suitability indices, WQS - water quality standards, Field - field surveys in the Middle Snake River, LIT - literature, BPJ - best
professional judgment.
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Figure 33. Probability of life stage impairment for mountain whitefish in the Snake River.
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Table 55. Factors limiting reproduction, growth, and survival of mountain whitefish in the Middle Snake River.
Factor

Stressor

LOE1

Risk

Uncertainty

Assumption

Recovery Potential

Number of
spawning
fish

Loss of adult habitat,
restrictions on movement
to feeding and overwinter
areas

LIT, BPJ

An increase in the
population size is not
possible with low or no
reproduction

Low, very few adult fish are
present in the Middle Snake
River or nearby tributaries

Available fish surveys
are a true indication of
the scarcity of fish in
this area

Low, without improving lotic
conditions and lowering water
temperature

Spawning

Water temperature too
high for successful egg
development, loss of lotic
habitat

HSI, LIT,
WQS, BPJ

Population can not
recover without successful
reproduction

Low, water temperature
requirements for spawning
are known

Low spawning success
attributed to poor water
quality conditions

Low, the present annual water
temperature regime does not
support successful spawning

Fry

High water temperature,
fluctuating water levels,
loss of lotic habitat, and
predation

HSI, LIT,
WQS, BPJ

Population can not
recover without successful
recruitment

Low, temperature
requirements are known, but
rearing habitat not identified

Fluctuating water levels
push fry into deeper
water where increased
predation occurs

Low, the present annual water
temperature regime does not
support successful fry
development

Food supply

Sedimentation and
increased water
temperature

LIT, Field,
BPJ

Invertebrate fauna not
adequate to support an
increased mountain
whitefish population

Moderate, adequate analysis
of sampling information has
not been completed

Food supply is limiting

Low, without improving lotic
conditions and lowering water
temperature

Movement

Dams prohibit seasonal
migratory movement by
adults

LIT, Field,
BPJ

Adults unable to reach
upstream tributaries or
refugia used for spawning
or rearing

Moderate, limited
information on migratory
population in the Middle
Snake River

Adult fish reported at
Lower Salmon Falls
Dam in the 1950s
represented a migratory
population

Low, without providing
adequate fish passage
facilities at the dams

Note: 1. LOE - lines of evidence, HSI - habitat suitability indices, WQS - water quality standards, Field - field surveys in the Middle Snake River, LIT - literature,
BPJ - best professional judgment.
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Table 56. Factors limiting the reproduction, growth, and survival of macroinvertebrates in the Middle Snake River.
Life Stage
Eggs

Larvae/
Nymphs

Stressor

LOE1

Risk

Uncertainty

Temperature

WQS, LIT, BPJ

Thermal stress if maximum
tolerances exceeded

Sedimentation

Field, LIT, BPJ

Burial and scouring

Temperature

WQS, LIT, BPJ

Thermal stress if maximum
tolerances exceeded

Sedimentation

Field, LIT, BPJ

Loss of large, stable substrate;
burial of food resources

Turbidity

LIT, BPJ

Loss of diatoms (food) and
reduced visibility for predators or
other visual feeders

Water velocity
(flow)

Field, LIT, BPJ

Loss of lotic habitats; increased
sedimentation and water
temperatures

Riparian
vegetation

LIT, BPJ

Loss of organic material (food)

Exotic species

Filed, LIT, BPJ

Potential for competition should
native species recover

No single river
habitat favors the
existence of all
species
Observations of
sedimentation are
limited to one very
high flow year and
a succession of low
flow years

Assumptions

Recovery Potential

Nearly all of the adverse
affects are caused by
deteriorated water quality
(increased temperature and
sedimentation), reduced
flows, and the loss of habitat

Unlikely without
substantial
improvements in
water quality and stream
flows

LOE- lines of evidence, HSI- habitat suitability indices, WQS-water quality standards, Field-field surveys Snake, LIT-literature, BPJ-best professional judgment.
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Table 57. Factors limiting the reproduction, growth, and survival of aquatic molluscs in the Middle Snake River.
Life Stage
Eggs

Juveniles and
Adults

LOE1

Risk

Temperature

WQS, LIT,
BPJ

Thermal stress if maximum
tolerances exceeded

Sedimentation

LIT, BPJ

Burial and scouring

Temperature

WQS, LIT,
BPJ

Thermal stress if maximum
tolerances exceeded

Sedimentation

LIT, BPJ

Loss of large, stable substrate;
burial of food resources

Stressor

Water velocity (flow)

LIT, BPJ

Exotic species
LIT, BPJ
Isolated populations
BPJ

Uncertainty
No single river
habitat favors the
existence of all
species

Loss of lotic habitats;
increased sedimentation
and water temperature

Observations of
sedimentation are
limited to one very
high flow year and a
succession of low
flow years

Assumptions
Nearly all of the
adverse affects are
caused by
deteriorated water
quality (increased
temperature and
sedimentation),
reduced flows, and
the loss of habitat

Recovery Potential
Unlikely without
substantial improvements
in
water quality and stream
flows

Potential for competition should
native species recover
Might result in a loss of genetic
diversity. Many populations
currently limited to relatively small
areas of refuge habitats. Loss of
refugia could lead to local or
complete extinction.

LOE-lines of evidence, HSI-habitat suitability indices, WQS-water quality standards, Field-field surveys in Snake, LIT-literature, BPJ-best professional judgment.
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Figure 34. Probability of life stage impairment for mountain whitefish in the Snake River.
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Wildlife/Terrestrial Limiting Factors

•

•
•
•
•
•
•

•

•

The results of large-scale habitat conversion of native plant communities
(sagebrush steppe, native grasslands, riparian areas, multi-age forests) to
agriculture, industrial, and residential uses continues to limit the functioning of
natural ecosystems.
Secondary losses due to the hydropower system have impacted wildlife such as bald
eagles, bears, and other fish- and carrion-eaters.
The alteration of natural fire regimes has limited the potential for restoring natural
shrub-steppe habitats (because of widespread cheat grass invasions) and caused
serious forest ecosystem health problems.
Noxious weed invasions limit or increase costs of ecosystem restoration. In lowland
areas, cheatgrass invasions reduce quality of habitat and increase intensity and
frequency of fire.
Current water regimes also influence the potential for site restoration. For
example, groundwater pumping and stream channelization have lowered water
tables, thus limiting the potential to restore permanent wetlands.
Logistically, water allocation/rights, conflicting land uses, and public sentiment
may limit wildlife mitigation projects.
Native terrestrial wildlife populations have been affected by the conversion of over
one million acres of native grass and shrub land into irrigated agriculture land
within the subbasin. Also, much of the grass/shrublands have been modified by
grazing and have been modified for forage. This has profoundly affected sagebrush
obligate wildlife species including sage grouse.
Factors limiting sage grouse include: alteration and fragmentation of
sagebrush/grassland habitat by reducing or eliminating sagebrush canopy cover,
seeded to introduced grass species, converted to agriculture, and dominated by
annual grasses (e.g. cheatgrass), or altered in any way that results in significant
reduction of the native grass/forb understory (IDFG 1997; Connelly et al. 2000).
Winter habitat has also been modified by encroaching development and terrestrial
habitat management actions, which limit many wildlife populations. Winter habitat
has been identified as a limiting factor for wildlife species in this subbasin by the
USFS (2000) and BLM (1994).
Artificial Production

There are three anadroumous steelhead hatcheries in the subbasin. Two are operated by
IDFG. They are the Magic Valley Hatchery (MVH), the Niagara Springs Hatchery (NSH)
and the Hagerman National Hatchery (HNFH). The third, the Hagerman National Fish
Hatchery, (HNFH) is owned and operated by the USFWS. The Magic Valley Hatchery
(MVH) and the Hagerman National Fish Hatchery are part of the Lower Snake River Fish
and Wildlife Compensation Plan (LSRCP), compensating for losses of steelhead
(Oncorhynchus mykiss) caused by the Lower Snake River dams. The Niagara Springs
Hatchery is one of four hatcheries owned by IPC and which the Idaho Fish and game
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Department staffs and operates that fulfill IPCs mitigation requirement under the Federal
Energy Regulatory Commission (FERC) license #1971
The Magic Valley Hatchery was constructed by the US Army Corps of Engineers
(USACE); is administered and funded by the US Fish and Wildlife Service (USFWS); and
operated by the IDFG. The hatchery is located in Twin Falls County, seven miles northwest
of Filer in the Snake River Canyon. The hatchery uses a maximum 125 cubic feet per
second (cfs) of 59°F water from Crystal Springs located on the north shore of the Snake
River. All smolts are transported by truck to the Salmon River and tributaries. The brood
sources are Dworshak Fish Hatchery (Dworshak) B-run stock, East Fork Salmon River Brun stock, Oxbow Fish Hatchery (Oxbow) A-run, and Pahsimeroi Fish Hatchery
(Pahsimeroi) A-run stock.
The primary objective of the hatchery is to hatch and rear two million A-run and Brun steelhead smolts for stocking in the Salmon River, and its tributaries, to achieve the
mitigation goal of 11,660 adult steelhead back to Idaho waters (Lowell et all 2001).
The Niagara Springs Fish Hatchery (NSFH) is owned and financed by Idaho Power
Company (IPC), and operated and staffed by the IDFG. The hatchery is partial mitigation
for the Hells canyon Complex. It is located in the Snake River Canyon, ten miles south of
Wendell, Idaho. The hatchery uses a maximum 132 cubic feet per second (cfs) of 59°F
water from Niagara Springs located on the north shore of the Snake River.
The goal of NSFH is to rear 400,000 pounds (lbs) of steelhead smolts
(approximately 2,000,000 fish) annually. Originally, these smolts were used to relocate a
portion of the Snake River steelhead run into the Salmon River. Since 1980, 200,000 lbs
of production are used to sustain a steelhead run below Hells Canyon Dam in the Snake
River, and 200,000 lbs are stocked in the Salmon River.
The objectives of the hatchery are to rear 200,000 lbs of quality steelhead smolts to
be released in the Salmon River and its tributaries. The steelhead are to return as adults in
sufficient numbers to provide quality sport fisheries in these waters and to supply sufficient
broodstock (1,000 adults) to the Pahsimeroi Fish Hatchery for the collection of spawn for
the next production cycle. The second objective is to rear 200,000 lbs of quality steelhead
smolts to be released in the Snake River below Hells Canyon Dam. These are to return as
adults in sufficient numbers to provide a quality sport fishery in the Snake River and to
supply sufficient broodstock (1,000 adults) to the Hells Canyon Trap for the collection of
spawn for the next production cycle (Dorman and Chapman 2001).
The Hagerman National Hatchery (HNFH) production of summer steelhead is a
cooperative effort shared by the USFWS and the IDFG to produce smolts for release into
the upper Salmon River Basin. The mitigation goal under LSRCP for HNFH is to return
13,600 adults to the project area above Lower Granite Dam. The program at HNFH is
designed to works in concert with the LSRCP programs at MVH and two upper Salmon
River facilities, Sawtooth Fish Hatchery and the East Fork satellite. Steelhead adults are
collected by the IDFG Sawtooth Fish Hatchery and the East Fork Weir for broodstock.
The adults are spawned at Sawtooth Fish Hatchery and eyed eggs are shipped to both MVF
and HNFH for final incubation, early rearing, and raising to smolt size. HNFH receives
sufficient eyed summer steelhead eggs to produce about 340,000 pounds of smolts
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(1,360,000 fish at 4-5 FPP). The hatchery transports the fish to various distribution
locations selected by the IDFG, primarily at Sawtooth FH, the East Fork facility, and the
Little Salmon River. However, direct stream releases have been made into a number of
Salmon River tributaries over the years. The IDFG is responsible for selecting release
locations, collecting returning adults for broodstock, and providing fertilized eggs to
HNFH to continue the program.
The HNFH water supply consists of a number of springs emanating from the Snake
River Plain Aquifer (tributary to Riley Creek, Tributary to the Snake River). Although the
USFWS has claimed water rights in the amount of approximately 90 CFS to these springs,
flows have diminished over the last 50 years to the point that approximately 68 to 72 CFS
are currently available for steelhead production. The water supply fluctuates between 52
cubic feet per second (cfs) during the winter and 47 cfs during the irrigation season.
Continued ground water development of the Snake River Plain Aquifer will further
diminish spring flow to the hatchery.
Calls for water by the senior water rights holders, particularly during March and
April when the hatchery is at maximum smolt production, could reduce flow up to 18 cfs.
An agreement is in place for hatchery use of the water with the provision that a pump-back
system is installed which will return the water to the users immediately after it is used by
the hatchery. Although there is no time table for installation of the pump-back system, it is
anticipated to be installed prior to the year 2001. A limiting factor that precludes the
incubation of green eggs is the 59°F water.
Resident Fish Hatcheries

There are two IDFG owned resident fish hatcheries in the subbasin, Hagerman Fish
Hatchery and Hayspur Fish Hatchery.
Hagerman is IDFG's largest resident trout production facility. Built in 1947, it is
located approximately 30 miles west of Twin Falls on the Snake River. Funding is
provided primarily through Department license money. Hagerman is primarily a fish
rearing facility. It does not have broodstock on site. All fish and eggs are shipped from
two primary sources: Hayspur and Troutlodge Inc. Troutlodge is a private production
facility in Washington State. Hagerman raises several strains of rainbow trout and various
specialty species for statewide distribution. The primary strains of rainbow trout used are
the Hayspur and Kamloops strains. The Hayspur strain was derived from native, wild Big
Wood River redband trout. Over the history of the Hayspur strain, other unspecified
strains were mixed in. Therefore, the Hayspur strain is no longer pure Big Wood River
redband trout. The Kamloops strain is provided by Hayspur or Troutlodge. The original
source of the Kamloops from both facilities was the Kootenai Lake, British Columbia
strain that has been domesticated and widely distributed for approximately 80 years.
Hagerman typically stocks approximately 3,500,000 fish annually. The majority
are fingerling rainbow trout (4 - 6 inches long). In 2000, 793,585 catchable sized rainbow
trout (³ 8 inches) were stocked, and 2,748,975 fingerling were stocked. Of these
fingerlings, 150,000 coho salmon, and the remainder were rainbow trout. About half of
the total fish raised were stocked in the Magic Valley Region waters. The majority of the
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catchable size fish were Kamloops rainbow trout from Troutlodge Inc. The fingerling fish
consisted of Hayspur rainbow trout, Kamloops rainbow trout, an unspecified rainbow trout
strain, and Coho salmon (O. kisutch).
Table 58. Summary of the 2000 hatchery production at Hagerman Fish Hatchery.
Number

Pounds

Catchables >8 inches
Hayspur rainbow trout (T9)
Kamloops rainbow trout (KT)
Kamloops rainbow trout (KTL)

16,315
138,537
638,733

7,950
60,420
251,043

Subtotal

793,585

319,413

Fingerlings <8 inches
Hayspur rainbow trout
Kamloops rainbow trout
Rainbow trout (R1)
Coho Salmon

1,182,950
1,376,065
39,000
150,960

54,550
62,445
1,300
20,200

Subtotal

2,748,975

138,495

Total
3,542,560
457,908
T9 = Sterile Hayspur rainbow trout strain; KT = sterile Kamloops rainbow trout from
Hayspur; KTL = sterile Kamloops rainbow trout from Troutlodge Inc.; R1 = unspecified
rainbow trout stock.
Hayspur Fish Hatchery is located in Blaine County, approximately 40 miles south
of Sun Valley on Loving Creek, a tributary to Silver Creek. Hayspur Fish Hatchery is a
license-funded resident salmonid broodstock facility. The mission of the Hayspur
Hatchery is production of eyed eggs, but has recently changed to produce triploid (sterile)
eyed eggs. Two captive rainbow trout broodstocks and one west slope cutthroat
Oncorhynchus clarki lewisi broodstock are maintained on station. These are the Hayspur
and Kamloops rainbow trout strains, and the westslope cutthroat trout strain from Conner
Lake, British Columbia, Canada (Essleman et al. 2000). Water sources include the covered
Hayspur spring, three pumped artesian wells, and 7.4 cfs to 18 cfs of Loving Creek. The
spring and wellwater are both considered specific pathogen free (SPF) water supplies
(Esselman et al. 2000).
The typical operation of Hayspur Hatchery is to produce approximately 12,000,000
rainbow trout eggs annually for distribution throughout the state. Hayspur hatchery also
produces limited numbers of catchable rainbow trout and rainbow trout fry for stocking.
Table 59 summarizes the rainbow trout stocking from Hayspur for the year 2000 (Esselman
et al. 2000).

Upper Middle Snake Subbasin Summary

131

DRAFT May 17, 2002

Table 59. Hayspur Fish Hatchery stocking summary, 2000.
Fish size

Number of fish

Pounds of fish

Catchables (≥8 inches)
Fry (1-3 inches)

56,350
20,610

20,226
910

Totals

76,960

21,136

Existing and Past Efforts
Summary of Past Efforts

There have been very few BPA funded projects in this subbasin. Current projects not
related to BPA funding but currently being implemented to accomplish stated objectives
are included in section III in the Projects and Programs section after the goals and
objectives.
Accomplishments by Year

There are currently only two BPA funded programs in this subbasin.
1) Snake River Native Salmonid Assessment (BPA Project No. 980002)
This is an ongoing research project funded by BPA and implemented by IDFG. The
project was initiated in August 1998 to assess the current status of native salmonids in the
middle and upper Snake River provinces in Idaho (Phase I), identify factors limiting
populations of native salmonids (Phase II), and develop and implement recovery strategies
and plans (Phase III). The project is discussed in more detail under the Research and
Monitoring section.
2) Project No. 00000386-00001, Southern Idaho Wildlife Mitigation Implementation
The Southern Idaho Wildlife Mitigation Implementation project is being
implemented by IDFG and Shoshone Bannock Tribes wildlife mitigation staff. It is
designed to protect, enhance and maintain wildlife habitats to mitigate construction losses
for Palisades, Anderson Ranch, Black Canyon and Minidoka hydroelectric projects in the
mid and upper Snake River provinces. There have been 11 wildlife mitigation projects
implemented by Southern Idaho Wildlife Mitigation Project cooperators through calendar
year 2000. The projects have focused on property acquisition, conservation easements, and
habitat improvement. None of the projects have been in the Upper Mid Snake Subbasin.
However, IDFG has the option to purchase a 1,400 acre property adjacent to the Centennial
Marsh WMA. This project will provide partial mitigation for riparian habitat losses
associated with the construction of Anderson Ranch Dam.
3) Water Rental Summary(number 91-06700)
The BPA funded Idaho Water Rental Project (number 91-06700) began in 1991 and
ended in calendar year 2000. The purpose of the project was to estimate impacts to
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resident fish habitat in the Snake River and tributaries upstream of Brownlee Reservoir
resulting from the release of 427,000 acre feet of water for salmon flow augmentation.
Due to limited amount of available data, estimates of changes in the quantity of
resident fish habitat were only possible for the Deadwood River (Payette River drainage)
and the Snake River between CJ Strike Dam and Brownlee Reservoir (downstream of this
subbasin). Qualitative assessments of impacts were done for the Boise River and the
Payette River. No assessments were conducted for the Snake River in this subbasin.

Present Subbasin Management
Existing Management

The Upper Mid Snake subbasin management activity incorporates most federal and state
agencies operating within the state of Idaho, as there is a mix of private and public land
uses in the subbasin. Though there are some coordinated management activities, much
management planning, implementation and responsibility is fractionated both between and
even within agencies. The varied landuse and fractionated nature of the management
landscape hinders a coordinated, complete watershed perspective for the subbasin for
management activities and information. The intensity of agricultural activity on the Snake
River Plain, coupled with the dominance of groundwater influence on surface water, can
result in a focus on the plain as a unit separate from the watershed. The activities and
programs that can most accomplish a coordinated watershed approach of this subbasin
include the IDEQ TMDL process and the USFWS Mid Snake River Aquatic Species
Recovery Plan. Water plans and assessments conducted by IDWR can and have focused on
the Snake River watershed, however much management and water studies of the Snake
River either begin or end in the middle of this subbasin at King Hill.
The Snake River in this subbasin has a natural and political/management dividing
line for management, investigations and information at King Hill. The Snake River of the
Upper Mid Snake Subbasin is divided into two major HUC’s at the King Hill USGS
gauging station. Two of the three BLM management districts in the state use King Hill as a
boundary (the Upper and Lower Snake River Districts). In addition King Hill is the
dividing line for the two DEQ field offices. Also King Hill is considered the downstream
terminus for the Upper Snake River Plain aquifer (Eastern Snake Plain aquifer) and thus a
major water measuring station for the upper Snake River. Thus most assessments and
databases start or end at King Hill, and most research and monitoring activity has occurred
above King Hill. Idaho Power Company, with their research and monitoring impetus in
response to FERC relicensing of the CJ Strike facility, is the primary entity collecting
water quality information in the Snake River below King Hill.
Federal Government
USGS- US Geologic Survey

The Water Resources Division of the USGS provides information on the quantity and
quality of the streams and aquifers for land and water managers and regulators. The USGS
maintains these data for public access at their website http://idaho.usgs.gov/. Monitoring
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and assessments of aquatic biological communities is used to determine the trends of the
aquatic resources, which occurs in this subbasin from King Hill upstream as part of a
monitoring program of the Upper Snake basin.
USDI Fish and Wildlife Service (USFWS)

The USFWS is the lead agency for ESA listing and recovery of non-commercial (e.g. nonanadromous) species in this subbasin. The USFWS administers:
• Lower Snake River Fish and Wildlife Compensation Plan (LSRCP).
• Partners for Wildlife Program.
• Middle Snake River Aquatic Species Recovery Plan.
The LSRCP is authorized by the Water Resources Development Act of 1976,
Public Law (P.L.) 94-587, to mitigate and compensate for fish and wildlife resource losses
caused by the construction and operation of the four lower Snake River dams. The purpose
of the LSRCP is to replace adult salmon, steelhead and resident trout fishing opportunities,
however this program has very little activity in this subbasin. The Hagerman National
Hatchery is a LSRCP facility located in the Upper Mid Snake subbasin, and a draft HGMP
is in progress.
The USFWS has developed a recovery plan for aquatic species in this subbasin,
primarily focused on molluscs in the Snake River (USFWS, 1995). The Recovery plan is
outlined in the following section.
The Partners for Wildlife program is a USFWS program for preserving and
restoring habitat in partnership with private landowners. The primary goal of the Partners
for Wildlife program is to restore biological diversity on private lands with an emphasis on
wetlands. Criteria for project selection include projects that: benefit multiple resource
groups or multiple species, benefit multiple habitat functions, have long term agreement
(minimum10 years), and are cost effective- have a high degree of landowner participation
and cost sharing. The Partners for Wildlife program is being used as a strategy to
implement the Mid Snake River Aquatic Species Recovery Plan.
National Marine Fisheries Service (NMFS)

The NMFS is responsible for overseeing ESA listing and recovery for commercial species,
and thus listed anadromous salmonids. The goal of NMFS with respect to the Snake River
basin is to achieve the recovery of Snake River spring/summer and fall Chinook, sockeye
and steelhead resources. The primary action of NMFS to accomplish these objectives that
affect this subbasin is flow augmentation and related section 7 consultation under the ESA.
No listed anadromous salmonids occur in the Upper Mid Snake River Subbasin. The
primary planning documents for NMFS related to anadromous salmonid recovery include:
• Federal Columbia River Power System Biological Opinion (FCRPS BiOp).
• (All-H Paper) Conservation of Columbia Basin Salmon -A Coordinated Federal
Strategy for the Recovery of the Columbia-Snake River Basin Salmon.
The FCRPS BiOp relates to operation of the federal hydropower system on the
Columbia River, and outlines consultation requirements with the U.S. Army Corps of
Engineers (USACE), the Bureau of Reclamation (BOR), and the Bonneville Power
Administration (BPA) under Section 7 of the ESA. Flow augmentation policy is the major
operation that affects this subbasin addressed by the Bi-Op and 4H paper.
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Bonneville Power Administration (BPA)

BPA is a power marketing agency of the United States Department of Energy (DOE) and
supplies roughly half of the electricity used in the Northwest. The marketed power comes
primarily from 31 federal hydro projects (known collectively as the Federal Columbia
River Power System, or FCRPS), as well as from one non-federal nuclear plant, wind
facilities and other renewable resources, conservation efforts, and acquisition of power
from traditional energy sources. The USACE and the BOR operates the dams. BPA owns
and operates about three-quarters of the region's high-voltage electric transmission grid.
BPA's fish and wildlife responsibilities include:
The Pacific Northwest Electric Power Planning and Conservation Act of 1980
(Regional Act). Under the act BPA must consider enhancement of the Northwest's fish and
wildlife that have been affected by the construction and operation of federal hydropower
plants in the Columbia River Basin. Responsibilities include:
o To protect, mitigate, and enhance fish and wildlife adversely affected by the
construction and operation of the FCRPS.
To provide equitable treatment for fish and wildlife with the other purposes of the
FCRPS.
USDI Bureau of Reclamation (BOR)

As a water management agency, the BOR manages a number of hydropower and irrigation
projects in the Columbia River basin. Primary responsibilities include:
• Operation of hydropower and water storage irrigation facilities.
• Implement Flow Augmentation Policy.
• Snake River Resource Review (SR3)
• Assist implementation of the Snake River Aquifer Recharge Program.
Only one BOR dam (Little Wood River Dam and Reservoir) and one BOR canal
(Milner-Gooding) is located in the Upper Mid Snake Subbasin. Most of the major BOR
storage projects in the Mid and Upper Snake River provinces are located upstream of the
Upper Mid Snake Subbasin. But, these projects have a dramatic impact on the flow regime
in the mainstem Snake River through the Upper Mid Snake Subbasin. BOR plans to work
cooperatively with willing sellers to provide flow augmentation water in accordance with
the December 2000 FCRPS BiOp. The BOR was the lead agency in the Snake River
Resource Review (SR3), and assists the IDWR in implementation of the Snake River
Aquifer Recharge Program.
US Army Corps of Engineers (USACE)

The Army Corps of Engineers is responsible for issuing the federal Clean Water Act
Section 404 permit for the placement of dredged or fill material into waters of the United
States, including wetlands. Under Section 401 of this act, the Idaho Department of
Environmental Quality is required to issue a water quality certification for these permitted
projects. The water quality certification sets conditions to the permit to assure that the
activity will comply with state water quality standards.
US Environmental Protection Agency (EPA)

The EPA oversees state obligations under the Clean Water Act (CWA). EPA
responsibilities and programs include:
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NPDES permits.
TMDL approval.
319 grant program.

The EPA approves state water quality standards, state Water Quality Limited
Segments (WQLS) lists, and state TMDLs. EPA also issues permits for point control
pollutions under the National Pollutant Discharge Elimination System (NPDES) permits.
Section 303(d) of the Act requires states to develop a list of water bodies that do not meet
water quality standards. Section 303(d) further requires TMDLs be prepared for listed
waters. Both the list and the TMDLs are subject to EPA approval. EPA administers the
Section 319 grant program of the Clean Water Act for water quality restoration work.
Idaho DEQ is the lead agency for implementation of the 319 program.
The EPA has also been instrumental in developing the Mid Snake River Risk
Assessment and overseeing the Mid Snake Ecosystem Studies, a collection of studies
aimed at understanding water quality and ecosystem issues in the Mid Snake River. Both of
these programs are discussed later in the summary. EPA was also instrumental in
development of the Idaho Dairy Pollution Prevention Initiative partnership that is focused
within this subbasin.
Federal Land Managers (US Forest Service and Bureau of Land Management)

The US Forest Service (USFS) and the Bureau of Land Management (BLM) are the
primary federal land management agencies in the subbasin, and share some common
planning:
• Interior Columbia Basin Ecosystem Management Project (ICBEMP)
• PACFISH and INFISH (USDA and USDI).
• Clean Water Act.
• ESA Section7 consultation.
Both the USFS and BLM are required by the Clean Water Act to ensure that
activities on administered lands comply with requirements concerning the discharge or runoff of pollutants, and must apply BMP’s (Best Management Practices) to do so.
Interior Columbia Basin Ecosystem Management Project (ICBEMP) is a regionalscale land-use plan that provides an integrated sociological framework for land
management for federal lands over the interior Columbia Basin (www.icbemp.gov). The
BLM and USFS released a Supplemental Draft Environmental Impact Statement for the
ICBEMP Project in March 2000. The EIS focuses on the critical broad scale issues related
to landscape health; aquatic and terrestrial habitats; human needs; and products and
services. ICBEMP will guide efforts to develop revised Forest Plans, which will then
replace the interim management strategies.
PAC/INFISH. The Sawtooth National Forest has identified use of PACFISH and
INFISH as drivers of riparian strategy for the Forest (USFS, 2000). It is not known if either
of these programs are used within the portion of the Forest within this subbasin, since no
listed fish species occur here. The programs provides interim management strategies that
aim to protect areas that contribute to salmonid recovery and improve riparian habitat and
water quality throughout the subbasin. The PAC/INFISH strategies have also facilitated
the ability of the federal land managers to meet requirements of the ESA and avoid
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jeopardy. However, the effectiveness of PAC/INFISH standards has not been established
by the USFS, and the strategy is considered partly inadequate because it does not consider
site-specific conditions, sedimentation, water chemistry, and vegetation composition
(USFS, 2000). The Sawtooth National Forest has identified a need to develop a more
consistent riparian management direction and emphasis (USFS, 2000).
US Forest Service

The U.S. Forest Service is required to manage habitat to maintain viable populations of
anadromous fish and other native and desirable non-native vertebrate species. Land and
Resource Management Plans (Forest Plans) guide all natural resource management
activities, establish forest-wide multiple-use goals and objectives, and establish
management standards and guidelines for the National Forests. In the Upper Mid Snake
Subbasin, the Sawtooth National Forest covers high elevation upland portions of
watersheds that drain from the north and south into the Snake River. There are two Forest
Plans that address issues in this subbasin:
• The Draft EIS for the Boise, Payette and Sawtooth National Forest Plan Revision
(USFS 2000a) covers multiple Forests in central - S E Idaho, and uses the ICBEMP
format to provide very broad assessment and direction for the shared forest
resources in an ecosystem context. Though the EIS does not directly refer to this
subbasin, the document provides direction for more specific finer scale planning at
the forest subbasin scale.
The Sawtooth National Forest Draft Land Management Plan (USFS 2000) is such
a planning document that addresses terrestrial and aquatic management and ecosystem
issues for USFS lands in this subbasin.
Bureau of Land management (BLM)

The Bureau of Land Management, in accordance with the Federal Land Policy and
Management Act of 1976, is required to manage public lands to protect the quality of
scientific, scenic, historical, ecological, environmental, air and atmospheric, water
resource, and archeological values. The BLM management units in this subbasin are quite
varied and boundaries have changed in two management boundary restructurings in the last
three years, which makes collating information difficult. The BLM in this subbasin
incorporates two of three statewide districts and four field offices. The boundary for the
Upper and Lower Snake River Districts occurs at King Hill. Most of the subbasin is
included in the Burley (south of the Snake R.) and Shoshone (north of the Snake R.) Field
Offices, both in the Upper Snake River District. Portions of the Jarbidge and Four Rivers
Field Offices occupy the southwest and northwest portions of the subbasin, respectively,
and are port of the Lower Snake River District. Because summary information is organized
along management boundaries, and these boundaries have recently changed, it is difficult
to organize summary BLM information within the confines of the subbasin. The BLM
management plans are outdated because of age, the restructured boundaries, and need to
incorporate the ICBMP. Recent planning documents include:
• Bennet Hills Draft Resource management Plan and EIS (BLM, 1994).
• Jarbidge Resource Management Plan (BLM, 1987).
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USDA National Soil Conservation Service (NRCS)

The Natural Resource Conservation Service (NRCS) is a key agency for implementing
programs with private landowners, particularly agriculture. The NRCS also conducts and
interprets soil surveys. The SSURGO Soil survey information for the Upper Mid Snake
Subbasin can be accessed at the website http://www.ftw.nrcs.usda.gov/ssur_data.html. The
NRCS provides technical support to the various Soil and Water Conservation districts,
agricultural landowners, and distributes federal cost-share monies to reduce soil erosion
and provide streambank protection. The NRCS assists landowners to develop farm
conservation plans and provides engineering and other support for habitat protection and
restoration (PL 566). NRCS is a key agency for implementation of BMP’s (best
management practices) for TMDL’s on private lands within this subbasin. NRCS programs
include the following:
• Conservation Reserve Program (CRP)
• Continuous Conservation Reserve Program (CCRP)
• Wildlife Habitat Improvement Program (WHIP)
• Environmental Quality Incentives Program (EQIP)
• Public Law 566 Small Watersheds Program
• River Basin Study Program
• Wetlands Reserve Program
US National Park Service

The USNPS manages the Hagerman Fossil Bed National Monument, which is located next
to the Snake River. The Hagerman reach was identified as a potential Wild and Scenic
River segment.
Tribes
Shoshone-Bannock Tribe

The Shoshone-Bannock Tribe operates the Shoshone-Bannock Water Supply Bank,
established in 1994 by Idaho Code 42-1761 to 42-1765. The purpose of the ShoshoneBannock Water Supply Bank is to provide a mechanism for rental of contract water stored
in Palisades and American Falls reservoirs that is not to be used within the Fort Hall
Reservation. The rental water can be used for any beneficial use.
State
Idaho Department of Fish and Game (IDFG)

The IDFG has statutory responsibility for “preserving, protecting and perpetuating” Idaho’s
fish and wildlife for present and future generations, and is responsible for managing the
fish and wildlife populations in the Upper Mid Snake River Subbasin. Idaho Department
of Fish and Game management plans and policies relevant to fish and wildlife and their
habitat in the Upper Mid Snake Subbasin include:
• A Vision for the Future: Idaho Department of Fish and Game Policy Plan, 19902005
• Idaho Department of Fish and Game Strategic Plan (IDFG 2001)
• Idaho Department of Fish and Game Five Year Fish Management Plan: 2001-2006
• White-tailed Deer, Mule Deer and Elk Management Plan (IDFG 1999)
• Black Bear Management Plan 2000-2010 (IDFG 1998)
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Nongame Plan 1991-1995
Upland Game Plan 1991-1995
Waterfowl Plan 1991-1995
Moose, Sheep and Goat Plan 1991-1995
Mountain Lion Plan 1991-1995,
Idaho Sage Grouse Management Plan (IDFG1997)
Furbearer Plan 1991-1995.
Idaho Conservation Data Center (CDC)

The CDC was originally established as the Natural Heritage Program with the Nature
Conservancy. The CDC is now established as a program within IDFG. Programs within the
natural heritage network to collect and maintain information on the status of rare,
threatened, and endangered plant and animal species; exemplary ecological reference and
natural areas; and terrestrial and aquatic habitats and plant communities. The CDC:
• Maintain a database on status of rare, endangered and threatened species, and for
plant communities and aquatic and terrestrial habitats.
• The program and database are part of and formatted according to the national
Natural Heritage program protocols.
Idaho Governor’s Office of Species Conservation (OSC)

The administrator of the OSC is the person designated to "oversee implementation of
federal recovery plans" for the State of Idaho. The OSC is not pursuing any activities
within this subbasin at this time. The OSC's duties include:
Coordination of all state departments and divisions that have to deal w/ T&E and
petitioned species.
Coordinate state implementation and response to federal recovery plans, BiOps,
guidance, and projects.
Participate in regional efforts that address T&E species;
Provide input and comment to federal and state agencies and tribes on issues relating to
T&E species, petitioned species, rare and declining species.
Cooperate and consult w/ IDFG and IDPR (Parks and Recreation).
Negotiate agreements w/ federal agencies concerning T&E species, and candidate
species.
•
Provide an ombudsman who can listen to people being harmed or hindered by the
regulations of the ESA, to direct them to the appropriate agency, or speak on their behalf.
• Serve as a repository for agreements and plans among governmental entities in the
state to conserve T&E species.
Idaho Department of Environmental Quality

Statutory Responsibilities and Planning Structure

The IDEQ is responsible for implementing the 1972 federal Clean Water Act and ensuring
whether any entity or discharge is in compliance with state Water Quality Standards and
Waste Water Treatment Requirements for protection of aquatic life and other beneficial
uses. The Idaho Board of Environmental Quality oversees direction of the agency to meet
responsibilities mandated through Idaho Code, Executive Orders, court orders, and
agreements with other parties. There are two field offices with management responsibilities
that cover this subbasin; the Boise Field Office is responsible for the area below King Hill,
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which includes the Snake-CJ Strike Reservoir HUC. The Twin Falls Field Office has
responsibility for the area above King Hill.
The Idaho Department of Environmental Quality administers several programs
designed to monitor, protect, and restore water quality and aquatic life uses. These include:
• 305(b) water quality assessments
• 303(d) reports of impaired waters and pollutants
• TMDL assessments, pollutant reduction allocations, and implementation plans
• 319 nonpoint source pollution management
• Antidegradation policy
• Water quality certifications
• Municipal wastewater grants and loan
• NPDES (nonpoint discharge) inspections
• Water quality standards and enforcement
• Ground water monitoring and protection
• BURP monitoring
• Idaho Agricultural Pollution Abatement Plan (1983)
Agency goals include meeting Water Quality Standards and designated beneficial
uses of water bodies within the state. To accomplish these goals, DEQ will identify streams
that are in non-compliance with designated uses, and use the TMDL process to obtain
compliance through voluntary practices (private lands) and federally mandated practices
(Federal Lands). Primary assessment and planning efforts are through Stream Basin
Assessments (SBA’s) and TMDL’s. The Beneficial Use Reconnaissance Project (BURP)
is used to identify streams that do not attain beneficial uses and to monitor status. The
TMDL process has begun for some priority sub-watersheds in the subbasin above King
Hill. Below King Hill, The BURP data will be updated in summer of 2003 to begin the
TMDL process for the Snake River CJ Strike- Reservoir). The anti-degradation 303-d list
of noncompliance streams will be updated beginning April 2,002.
TMDL Mandate- Upon review of a plaintiff motion, the court on 19 May 1995
ruled against EPA for its failure to determine, with Idaho, a reasonable schedule for the
development of TMDLs for all waterbodies designated as Water Quality Limited Segments
(WQLSs). The DEQ worked closely with EPA and negotiated with the plaintiffs to develop
an eight-year schedule, as well as an administrative record to support it. This schedule was
built around a subbasin by subbasin approach to grouping waters for assessment and
loading analysis. It was predicated on agreement with EPA that TMDL implementation is
a separate step in the process which comes after approval of a TMDL (page 2-1 of Idaho
TMDL Development Schedule: EPA Review and Evaluation, April 1997). In Idaho’s
eight-year schedule, 42 high priority waterbodies are scheduled individually for completion
by the end of 1999. Remaining medium and low priority waterbodies are scheduled,
subbasin by subbasin, to be completed by the end of 2005.
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Idaho Department of Water Resources (IDWR)

The primary function of the IDWR is providing information and logistical support in the
administration of water rights. The responsibilities and programs the IDWR has to
accomplish this include:
• Administration of Water Rights, including a major oversight role in the Snake
River Basin Adjudication.
• Establish Ground Water Management Areas.
• Enforcing the Stream Channel Protection Act.
o Requires permits for in-channel work or developments below the high water
line. State agencies, including the IDEQ and IDFG, have the opportunity to
review and comment on the potential environmental effects of the projects.
• Groundwater and surface water modeling.
• Groundwater monitoring.
Idaho Water Resource Board (IWRB)

The Idaho Water Resource Board (Board) is appointed by the Governor, and is within the
IDWR. The board’s responsibilities include:
• Maintenance of the State Water Plan and development of comprehensive basin
water plans.
• Establish minimum stream flows.
• Manages Idaho’s Water Supply Bank.
• Provide funding for water projects consistent with the State Water Plan.
Under Idaho law (Chapter 15, Title 42, Idaho Code) in-stream uses can be protected
under water rights held by the Idaho Water Resource Board in trust for the people of the
state of Idaho. The Board’s financial program assists local governments, water and
homeowners associations, non-profit water companies, canal companies and irrigation
districts with funding for water system infrastructure projects. The Board also manages the
operation of Idaho's Water Supply Bank. The purposes of the Bank are to encourage the
highest beneficial use of water; provide a source of adequate water supplies to benefit new
and supplemental water uses; and to provide a source of funding for improving water user
facilities and efficiencies.
Planning and assessment documents that pertain to the Upper Mid Snake River
Subbasin include:
• The State Water Plan (IWRB, 1996).
• The Upper Snake River Resource Review (IWRB, 1998).
• Comprehensive State Water Plan-Snake River: Milner Dam to King Hill (IWRB,
1993a,b).
Feasibility of Large-Scale Managed Recharge of the Eastern Snake River Plain
Aquifer System (IDWR, 1999)
Idaho Department of Parks and Recreation (IDPR)

The IDPR manages state parks in the subbasin and provides input to IDWR for instream
flow concerns. The state parks in the subbasin are included under the Protected Areas
section of this report.
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Idaho Department of Lands

IDL Manages Idaho’s Trust and Endowment Lands within the Upper Mid Snake. The IDL
responsibilities include:
• Manage forest and rangeland areas, under the direction of the State Board of Land
Commissioners.
• Endowment forestlands are managed following forestry Best Management Practices
• Endowment rangelands are operated under coordinated resource management plans.
• Assist private landowners in developing timber management plans that comply with
site-specific best management practices.
• Local area offices develop independent annual and five-year timber management plans.
• Administers the Forest Improvement Program (FIP) and the Stewardship Program
(SIP).
• Administers the state’s surface mining laws, including the closure and rehabilitation of
old mine sites (There is a cooperative impetus between the USFS, DEQ and IDL to
asses old mines within the Wood River basins).
• Enforces Idaho laws that require permits for work on or above the beds of navigable
waterways, below the ordinary high water mark. This includes riprap, breakwaters,
bridges, and aids to navigation such as docks, piers, pilings, buoys and boat ramps.
Idaho Soil Conservation Commission (ISCC)

The ISCC consists of five members appointed to five-year terms by the Governor, and a 25
member staff responsible for delivery of natural resource improvement and administrative
programs. The ISCC has the following authorizations:
• Soil Conservation District Law
• Provide assistance and guidance to the supervisors of soil conservation districts in
order to enhance their capabilities in carrying out effective local conservation
programs
• Idaho Water Quality Law.
• Designated agency for grazing activities and agricultural activities
• Idaho Agricultural Pollution Abatement Plan (Ag Plan)
• State-level agency to implement the Ag Plan for private and state agricultural lands
The ISCC administers the following natural resource programs in the subbasin
through a partnership consisting of local soil conservation districts and the Natural
Resources Conservation Service:
• Water Quality Program for Idaho
• Provides cost-sharing to owners and operators of agricultural lands for agricultural
and grazing improvements to protect water quality. Priority areas include TMDL
watersheds, watersheds with threatened aquatic species under the Endangered
Species Act, and ground water quality protection areas.
• RCRDP Loans – (Resource Conservation and Rangeland Development Program).
• Low interest loans to agricultural operators to install practices for the enhancement
of soil and water resources, improvement of riparian areas and fish and wildlife
habitat, and increase agricultural productivity.
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RCRDP Grants-(Resource Conservation and Rangeland Development Program).
Provides 50 percent cost-sharing for installation of agricultural conservation
practices to protect water quality and enhance critical fish and wildlife habitat.
Grazing Land Conservation Initiative
Allocate funding to develop grazing and riparian conservation plans.
Natural Resources Conservation Income Tax Credit
Tax credit to owners and operators of private lands for installation of riparian
protection practices.
Idaho Association of Counties (IAC)

The Idaho Association of Counties (IAC) was founded in 1976 and is a non-partisan, nonprofit service organization dedicated to the improvement of county government. IAC
serves as a spokesman for counties at the state and national levels and acts as a liaison
between counties and other levels of government - through research, training and lobbying.
Idaho Department of Transportation (IDT)

The Idaho Department of Transportation (ITD) manages and maintains the state and federal
highway system In Idaho, through federal, state and local funding. ITD provides fish and
wildlife species protection “to the maximum extent practicable,” to prevent impacts to
threatened and endangered species or their habitat. They use the prioritization sequence of:
avoidance, minimization, mitigation, and work in coordination with the Idaho Department
of Fish and Game, Federal Highways Administration, the Army Corps of Engineers, the
U.S. Fish and Wildlife Service and the National Marine Fisheries Service. For listed fish
species these mitigations are generally focused on restoring habitat to maintain or improve
water temperature and turbidity, maintaining or improving spawning habitats, and
maintaining or improving fish migration or passage through culverts and bridges. Road
maintenance such as snow removal and road repair is also evaluated and required to meet
the same environmental criteria and protection as new construction.
A statewide program to improve or replace fish passage barriers caused by any ITD
construction action is being formulated. Also being considered is a determination if
mitigation for highway construction should be considered on a basin wide (or ecoregion)
priority framework or maintained as an on site action.
Soil and Water Conservation Districts

Soil and Water Conservation Districts (SWCDs) are subdivisions of state government
consisting of five to seven-member boards of locally elected supervisors. SWCDs
coordinate technical and financial assistance to protect and conserve natural resources,
primarily on privately owned lands. In implementing resource conservation measures,
SWCDs work with the ISCC, NRCS, tribal, and other local, state, and federal technical
specialists. Planning and program implementation include:
Five Year Resource Conservation Plans.
Agricultural TMDL Implementation Plans.
Soil and Water Conservation District Watershed Planning Projects.
Individual Agriculture Implementation projects.
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Table 60. The SWCDs in the Upper Middle Snake River Subbasin are listed below.
Soil (and Water) Conservation Districts
Balanced Rock SCD
Blaine SCD
Camas SCD
Elmore SWCD
Gooding SCD
North Side SWCD
Snake River SWCD
Twin Falls SWCD
Wood River SWCD
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As the designated agency for grazing and agricultural activities under Idaho water
quality law, ISCC coordinates development of the agricultural component of
comprehensive TMDL implementation plans.
SWCDs develop Five Year Resource Conservation Plans to manage conservation
efforts throughout their district, updating the plan annually. In this planning effort, goals,
objectives, and tasks are prioritized and specified for resource concerns such as soil
erosion, water quality, and fish and wildlife habitat. Five Year Resource Conservation
Plans are available from each SWCD.
The plans below identify limiting factors to water quality and fish and wildlife
habitat for the respective watersheds, including selected treatment alternatives for the
protection and enhancement of these resources.
Table 61. Soil and Water Conservation District Watershed Planning Projects
Plan
Vinyard Creek, North Side SWCD,
1986
Deep Creek/Mud Creek, Balanced
Rock SCD, 1987
Rock Creek, Blaine SCD, 1990
Scott’s Pond, North Side SWCD,
1994
Camas Creek, Camas SCD, 1994

Program*
SAWQP

Objective
Water quality

SAWQP

Water quality

SAWQP
SAWQP

Water quality, riparian protection
Water quality, watershed protection

SAWQP

Middle Little Wood River, Wood
River SWCD, 1993
Perrine Coulee, Snake River SWCD,
1998
Camas Creek
M. Little Wood River

SAWQP

Water quality, watershed, riparian
protection
Water quality

SAWQP

Water quality, watershed protection

CRBS
PL-566

Scott’s Pond (pending)

PL-566

Water quality, riparian protection
Water quality, water use, animal
waste mgmt
Water quality, water use, animal
waste mgmt

* SAWQP – State Agricultural Water Quality Program
CRBS – NRCS Cooperative River Basin Study
PL-566 – NRCS Small Watershed Program

Local SWCDs also sponsor implementation projects in the Upper Middle Snake
Subbasin (see Table 68, Programs section). Through these projects, agricultural BMPs are
installed for the protection of water quality from agricultural nonpoint sources as well as
for the maintenance and enhancement of fish and wildlife habitat.
Local SWCDs also sponsor implementation projects in the Upper Middle Snake
Subbasin (see Table 60, Programs section). Through these projects, agricultural BMPs are
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installed for the protection of water quality from agricultural nonpoint sources as well as
for the maintenance and enhancement of fish and wildlife habitat.
IDA-Idaho Department of Agriculture

The IDA in this basin participates in water quality activities through the Idaho Dairy
Pollution Prevention Initiative partnership, and conducts surface and groundwater
monitoring within the subbasin.
Local Government
Counties

The Idaho State Local Land Use Planning Act (Idaho Code Section 67-6502) sets forth
guidelines for County Planning. Many of the counties in the subbasin have planning and
zoning ordinances that affect development of habitat areas, particularly leave areas near
water bodies. For example, Jerome County Comprehensive Plan established a preservation
zone along the north side of the Snake River. The Plan also provides for conserving surface
water for irrigation, recreation, and wildlife (EPA, 1996).
The Middle Snake Regional Water Resource Commission (the Commission) was
established in 1990 by a Joint Powers Agreement between the County Commissioners of
Cassia, Gooding, Jerome, Lincoln and Minidoka and Twin Falls counties. The purpose of
the Commission is to sustain economic activity of the region and identify and prioritize
problems in the basin and provide direction for solving them. The Commission developed
a Coordinated Water Resource Management Plan in 1990 that outlines among other items,
policies, goals, objectives and strategies relative to water quality and quantity in the region.
The Commission also serves as the policy advisory committee to develop the Mid Snake
Nutrient management Plan/TMDL. They are currently updating the water quality section to
incorporate a groundwater protection plan, which should be available for public comment
in early 2002.
The makeup of the planning group includes a Core Group of voting members, and a
Technical Advisory Group of state and federal agencies representatives. The Core Group
comprises members of planning and zoning from each county, and representatives of
environmental interests, cattle, dairy, aquaculture industries, irrigated agriculture, canal
companies, groundwater recharge district and the members of the commission.
Conservation Organizations
The Nature Conservancy

The mission of The Nature Conservancy (TNC) is to preserve plants, animals and natural
communities that represent the diversity of life on Earth by protecting the lands and waters
they need to survive. TNC works collaboratively with a variety of public and private
partners to accomplish its conservation goals and is instrumental in working with willing
landowners to acquire private lands and conservation easements for habitat protection.
TNC is actively involved in conservation efforts in Upper Mid Snake Subbasin. They own
and manage four preserves (see protected areas section). At the Thousand Springs Preserve
TNC is participating with the USFS in the partnerships for Wildlife program to implement
portions of the Mid Snake River Recovery Plan.
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Wood River Land Trust

The Wood River Land Trust (WRLT) works to protect, maintain, and restore the existing
high quality habitat and open space values of the Wood River Valley for the benefit of
wildlife and human recreation. Protection is primarily through simple fee ownership and
securing conservation easements (see protected areas section).
The WRLT is currently conducting habitat restoration activities on three parcels in
the Big Wood River drainage. One is on a 2.2 acre section along the Big Wood River in
Hailey Idaho. The second is on Elkhorn Creek (a Big Wood River tributary in Sun Valley
Idaho), where a channelized section of the stream was returned to its original channel and
disturbed areas were replanted with native vegetation. The third area involved removal of
noxious weeds, stabilizing the streambank, and replanting with native vegetation along the
Big Wood River.
The WRLT also participates in the Wood River Watershed Advisory Group, Blaine
County Transfer of Development Citizen’s Advisory Board, the Blaine County Noxious
Weed Advisory Group, and the Hailey Recreation, Parks, and Lands Master Plan
Committee.
Watershed-based Groups
Basin and Watershed Advisory Groups (BAG and WAG)

Basin advisory groups (BAG) and Watershed advisory groups (WAGs) were established by
Idaho Department of Health and Welfare (IDEQ) to advise IDEQ on water quality issues
for river basins in the state. Basin advisory groups (BAG) were created by Idaho Code 393613 and Idaho Code 39-3614 specifies their respective duties. Watershed advisory groups
(WAGs) are created by Idaho Code 39-3615 and Idaho Code 39-3616 specifies their
respective duties.
The BAGs were designated to advise the IDEQ on water quality objectives for each
river basin in the state. BAGs are generally composed of members representing industries
and interests affected by the implementation of water quality programs within their area.
The BAGs make recommendations to IDEQ concerning monitoring, designated beneficial
use status revisions, prioritization of impaired waters, and solicitation of public input.
WAGs were formed to provide advice to IDEQ for specific actions needed to
control point and nonpoint sources of pollution within watersheds where designated
beneficial uses are not fully supported. The WAGs were specifically created for water
bodies that were labeled as “high priority” on the Total Maximum Daily Load schedule
established for the state of Idaho.
Private Entities
Idaho Power Company (IPC)

Idaho Power operates a variety of power generating facilities in the subbasin, including
seven power-generating facilities on the Snake River, two the Malad River and on various
springs (eg Thousand Springs). Through the FERC relicensing process, Idaho Power
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collects data on the wildlife and aquatic resources of the affected areas. IPC is also the
primary agency monitoring listed snail populations in the subbasin.
Existing Goals, Objectives, and Strategies

Numerous agencies have developed planning documents that address issues in the Upper
Mid Snake River subbasin at various scales and for different purposes. Planning and
implementation in this subbasin include all state and federal agencies within the state, and
the management boundaries and reporting units are highly fragmented. Few summaries of
agency activities were provided, nor did we encounter many in our search. There appears to
be an absence of summaries of multi-agency efforts, such as agriculture and water quality
project efforts, and rarely are collective activities reported on a watershed basis. The
primary planning documents are listed below, although not all are summarized here. In this
section we have only included those plans and goals and objectives that directly pertain to
issues and activities within this subbasin. Some overall goals/policies that influence
policies and actions within the subbasin are also included.
Coarse Scale Regional Plans

•
•
•
•
•
•
•
•
•

ICBEMP- Interior Columbia Basin Ecosystem Management Project
Bi-Op-Flow Augmentation (NMFS, 2000)
State Water Plan (IDWR, 1996).
IDEQ 2002-2006 Strategic Plan (IDEQ, 2001).
Snake River Resources Review (SR3) (BOR, 1998).
Biological Assessment- Bureau of Reclamation Operations and Maintenance in the
Snake River above Lower Granite Reservoir (BOR, 1998).
Environmental Impact Statement for Boise, Payette and Sawtooth National Forests
(USFS, 2000).
A Vision for the Future: Idaho Department of Fish and Game Policy Plan, 19902005
Idaho Department of Fish and Game Strategic Plan (IDFG 2001)
Finer Scale Local Plans

•
•
•
•
•
•
•
•

Fisheries Management Plan 2001-2006 (IDFG, 2000).
Mid Snake Watershed Management Plan-Phase 1 TMDL-Phosphorus (IDEQ,
1996).
Upper Snake-Rock Watershed Management Plan (IDEQ, 1999).
Ecological Risk Assessment for the Middle Snake River, Idaho (draft, USEPA).
Middle Snake River Coordinated Water Resources Management Plan (Mid Snake
Water Resources Commission, 1996, and draft revision).
Comprehensive State Water Plan-Snake River: Milner Dam to King Hill (IWRB,
1993a,b).
Feasibility of Large-Scale Managed Recharge of the Eastern Snake River Plain
Aquifer System (IDWR, 1999)
Sawtooth National Forest Draft Land Management Plan (USFS, 2000).
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•
•
•
•

Bennet Hills Draft Resource management Plan and EIS (BLM, 1994).
Jarbidge Resource Management Plan (BLM, 1987).
SWCD Five Year Resource Conservation Plans.
SWCD individual watershed plans.
Fisheries/Aquatics

There are a variety of agency policy planning documents that have stated goals and
objectives relative to terrestrial and aquatic ecosystems and components thereof, and these
function at a variety of spatial scales and planning units.
USFWS Snake River Aquatic Species Recovery Plan

The USFWS developed an aquatic species recovery plan in 1995 for the Snake River
between King Hill and American Falls Reservoir. About half the planning area the Upper
Mid Snake River subbasin, between Milner Dam and King Hill. The plan incorporates all
sensitive listed species, but is focused towards the ESA listed mollusc species. The Plan is
to be updated within 5 years. No updated summary information on species distribution or
plan implementation was provided or appears available.
Objective 1
Strategy 1.
Action 1.
Action 2.
Action 3.

Strategy 2.
Action 1.
Action 2.
Action 3.
Action 4.
Action 5.
Action 6.

Secure, restore, and maintain essential aquatic habitats in the Snake River
(S.R.) between C.J. Strike Reservoir and American Falls Dam.
Secure and protect free-flowing mainstem habitats in the S.R. between
C.J. Strike Reservoir and American Falls Dam.
Prevent further diversion of surface flows in the Snake River Basin.
Priority 1
Use existing authorities to conserve and mitigate aquatic habitats
through FERC licensing and relicensing regulations. Priority 1
Use existing authorities to establish instream flow in the mainstem
Snake River.
- Use existing authorities and mechanisms to establish instream
flows for the Snake River, Including the purchase and transfer of
existing water rights fro the Idaho Water Bank. Priority 1
- Evaluate the potential effects of the Snake River Basin
Adjudication on listed species recovery. Priority 1
Protect cold-water spring habitats between C.J. Strike Reservoir and
American Falls Dam.
Prevent further diversion of surface flows in the Snake River Basin.
Continue TNC’s habitat management program at the Thousand
Springs Preserve. Priority 1
Protect the Banbury Springs complex. Priority 1
Protect the Box Canyon Springs complex. Priority 1
Identify and protect other occupied cold-water spring complexes in
the Hagerman reach. Priority 1
Develop and implement a ground water management plan for the
Snake River Plain aquifer to protect spring discharge. Priority 1
Continue the moratorium preventing further ground water
appropriation. Priority 1
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Strategy 3.
Action 1.
Action 2.
Action 3.
Action 4.
Action 5.
Objective 2
Strategy 1.
Action 1.
Action 2.
Action 3.

Action 4.
Strategy 2.
Action 1.
Action 2.
Action 3.
Action 4.
Objective 3
Strategy 1.
Action 1.
Action 2.
Action 3.
Action 4.

Evaluate effects from exotic molluscs and fish on S.R. listed species.
Evaluate the feasibility of exotic mulluscs and fish control programs.
Priority 2
Determine whether existing State importation regulations are
effective in preventing additional non-native organisms from
becoming established in Idaho. Priority 2
Protect the Box Canyon Springs complex. Priority 1
Identify and protect other occupied cold-water spring complexes in
the Hagerman reach. Priority 1
Develop and implement a ground water management plan for the
Snake River Plain aquifer to protect spring discharge. Priority 1
Rehabilitate, restore, and maintain water quality and watershed
conditions to improve S.R. aquatic habitats.
Improve water quality through the CWA to restore and maintain the
S.R. ecosystem below American Falls Dam.
Nonpoint Source Management Plan. Priority 1
Certification by the State
NPDES Permits
- Evaluate NPDES activities on listed species. Priority 1
- Conduct toxicity tests using hatchery effluent and sediment to
determine effects on native molluscs. Priority 1
- Conduct sewage treatment wastewater toxicity tests. Priority 1
Evaluate the TMDL process and water quality limited segments.
Priority 1
Enhance and restore watershed conditions in the S.R. ecosystem.
Improve watershed conditions where agricultural return flows
intersect BLM land. Priority 1
Improve watershed conditions where agricultural return flows
intersect BR withdrawal lands. Priority 1
Improve riparian habitat at water gap sites on Minidoka National
Wildlife Refuge. Priority 1
Encourage enhancement and restoration of riparian and wetland
habitats on private lands. Priority 1
Conduct research on the ecology of native molluscs of the S.R.
Determine present distribution and status of listed and species of
concern molluscs.
Develop and implement cooperative basin-wide survey of Snake
River molluscs. Priority 1
Study the effects of the 1993 Bliss landslide on Snake River aquatic
species. Priority 1
Verify the presence of Bliss Rapid snails above American Falls.
Priority 2
Conduct additional snail surveys at Minidoka National Wildlife
Refuge. Priority 2
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Strategy 2.
Action 1.
Objective 4
Strategy 1.
Strategy 2.
Strategy 3.
Action 1.
Action 2.
Action 3.
Objective 5
Strategy 1.
Objective 6
Strategy 1.
Strategy 2.
Objective 7
Strategy 1.
Action 1.
Action 2.
Action 3.
Action 4.
Strategy 2.
Strategy 3.
Action 1.
Action 2.
Strategy 4.

Determine ecology and life history of listed and species of concern
molluscs.
Describe habitat and life history requirements of native molluscs.
Priority 1
Conduct research on the ecology of the native fishes of the S.R.
Conduct research on the ecology of the S.R. white sturgeon. Priority 3
Conduct research on the ecology of the Shoshone sculpin. Priority 3
Secure remaining native cutthroat and redband trout habitats in the S.R.
basin.
Monitor the population and genetic status of the Vineyard Creek
Cutthroat Trout. Priority 3
Determine the status of remnant redband trout in Snake River
tributaries. Priority 3
Identify additional conservation measures to protect unique trout
stocks between C.J. Strike Reservoir and American Falls Dam.
Priority 3
Monitoring and recovery plan assessment.
Biennially assess the overall success of the recovery program and
revise the recovery plan on a 5-yer basis. Priority 2
Re-evaluate reclassification and/or delisting criteria of federally listed
snails.
Determine population viability and habitat restoration goals to achieve
reclassification and/or delisting of federally listed snails. Priority 1
Select monitoring sites within the recovery area for each of the listed
snails. Priority 1
Additional research and evaluation consistent with long-term recovery
objectives.
Evaluate State authorized initiatives investigating S.R. water quality.
Priority 2
Evaluate the State Comprehensive Plan for the Middle Snake River.
Priority 2
Develop and implement water quality-based standards necessary to
protect existing mainstem and spring habitats. Priority 2
Use the Ag Plan for meeting recovery objectives. Priority 2
Evaluate the Nutrient Management Plan for meeting recovery
objectives. Priority 2
Identify potential wetland enhancement projects to improve water
quality from irrigated agricultural return flows. Priority 2
Conduct acute and chronic toxicity tests to determine the effects of
pollutants on listed and species of concern molluscs. Priority 2
Determine hydroelectric dam tailrace effects. Priority 2
Conduct toxicity tests on non-point and/or agricultural drain flows.
Priority 2
Implement contaminants study at the Thousand Springs Preserve.
Priority 2
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Strategy 5.
Strategy 6.
Action 1.
Action 2.

Continue the NWQA monitoring program. Priority 2
Determine the feasibility of reintroduction of snail colonies to augment
recovery.
If reintroduction is determined to be feasible, develop and
implement a suitable reintroduction plan for listed snails. Priority 3
Monitor reintroduction snail colonies and habitats. Priority 3

IDFG-Fisheries, Snake River

IDFG- Fisheries-The Idaho Department of Fish and Game (IDFG)2001-2006 provide
general goals for categories of fisheries and specific objectives and strategies for each
subbasin. Here, we include objectives for selected sensitive species and the overall
objectives and strategies for each subbasin.
IDFG Objectives for Native Fish
White Sturgeon:

The statewide sturgeon management goal is to preserve, restore, and enhance viable white
sturgeon populations capable of providing sport-fishing opportunity. The Department has
five policies governing sturgeon management. They are:
Policy 1.

Status of existing sturgeon populations will be determined and
monitored, and factors suppressing populations will be evaluated.

Policy 2.

Sport fishing will be regulated commensurate with population status.

Policy 3.

Habitat loss or degradation will be opposed and measures will be
promoted to improve limiting factors.

Policy 4.

Importation of non-native sturgeon will be restricted to avoid
potential genetic or disease impacts to native stocks.

Policy 5.

Sturgeon populations may be supplemented with native stocks where
necessary to maintain future management options, to research
survival rates, or to utilize suitable rearing habitat where natural
recruitment does not exist.
Wild Trout

The Department recently took additional steps to further protect wild trout. Some
actions taken include:
Strategy 1.
Cessation of the Department’s brook trout stocking program in native
trout streams.
Strategy 2.

Allow anglers a bonus harvest of brook trout in addition to the existing
trout limit.
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Strategy 3.

Sterilization of rainbow trout used for most stocking to prevent
hatchery trout from hybridizing with wild trout. Rainbow trout are
sterilized by heat-shocking their fertilized eggs. Where sterile rainbow
trout are deemed necessary, the Department’s goal is for 95% or more
of the fish stocked to be sterile.

Strategy 4.

Regulate harvest, as needed, to protect wild trout populations and to
maintain acceptable catch rates;

Strategy 5.

Reduce or eliminate introgression with hatchery trout;

Strategy 6.

Continue outreach efforts to increase stream habitat protection by
landowners using volunteers and Department personnel;

Strategy 7.

Work with land and water users, including Indian tribes, and with the
Idaho Departments of Water Resources, Environmental Quality, Lands
and Agriculture to reduce impacts to wild trout habitat;

Strategy 8.

Encourage and initiate partnerships with resource agencies and water
users to provide adequate fish screens and migration bypass design at
irrigation diversions, and to provide suitable flows to protect wild trout;

Strategy 9.

Education. Provide pamphlets, brochures, signs, posters and cards that
increase anglers’ knowledge of the difference between trout species and
how to release wild trout with minimal injury;

Strategy 10.

Bag Limits. A) Wild trout bag limits will generally be two fish with
additional harvest opportunity provided on exotic or hatchery trout if
present. B) Where needed, fishing for wild trout will length-restricted
or catch-and-release basis. C) As a last resort, streams or lakes will be
closed to harvest to protect wild trout. D) In lightly fished streams bag
limits may be more liberal.
Benefits of selective harvest:
• Emphasizes protection for wild trout while allowing ample harvest on hatcheryreared or exotic trout.
• Encourages anglers to limit harvest of wild trout.
• Directs more consumptive anglers to waters managed with liberal limits on
hatchery trout or warm water fish species.
IDFG objectives by Watershed Units

The IDFG Snake River management segment extends from CJ Strike Reservoir to
Lake Walcott above Shoshone Falls. The objectives as presented here are edited to
represent the Upper Mid Snake River Subbasin as best as possible. Specific strategies
identified for segments within each subbasin are included in Appendix E.
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IDFG- Snake River
Objective 1
Improve water quality in the Snake River for fish spawning and
rearing and for recreational uses.
Strategy 1.
Work with regulatory and land management agencies, irrigation
companies, municipalities, Watershed Advisory Groups (WAG’s), and
private owners to improve water quality in the Snake River.
Strategy 2.
Assist in the development of wetlands at the ends of irrigation drains
and other nutrient rich water sources to filter sediments and nutrients
from irrigation returns. Identify 319 grant funding opportunities and
provide technical assistance to WAG.
Objective 2
Strategy 1.
Strategy 2.
Strategy 2.

Objective 3.
Strategy 1.

Objective 4
Strategy 1.

Objective 5
Strategy 1.
Strategy 2.

Improve water quantity in the Snake River for fish spawning and
rearing and for recreational uses.
Improve water quantity in the Snake River for fish spawning and
rearing and for recreational uses.
Work with Idaho Power Company and FERC to reduce or eliminate
load following practices at Lower Salmon Falls Dam to improve fish
rearing habitat down river to CJ Strike Reservoir.
Work with Idaho Dept. of Water Resources to define conditions under
which water can be diverted for aquifer recharge while not impacting
fish or riparian resources.
Increase connectivity between isolated white sturgeon populations to
increase viability of wild populations.
Attempt to determine the reasons for the decline of this fishery and
build the fishery back to its former level. Determine if the lack of
fishery is water quality, water quantity or fish stocking related and
manage accordingly.
Return the trout fishery in Lower Salmon Falls Reservoir to the
excellent fishery it has been in the past.
Attempt to determine the reasons for the decline of this fishery and
build the fishery back to its former level. Determine if the lack of
fishery is water quality, water quantity or fish stocking related and
manage accordingly.
Maintain existing and recover lost spring habitat along the Snake
River in the Snake River aquifer area for Shoshone sculpin and
redband trout spawning and rearing habitat.
Continue strong efforts to preserve undeveloped natural springs with
significant fishery values.
Work with Idaho Power Company and other private developers to
reestablish natural spring habitat at Banbury Springs and other sites at
the opportunity arises.
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Strategy 3.

Objective 6
Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.
Objective 7.
Strategy 1.

Work with Idaho Department of Parks and Recreation to develop a
management plan for Box Canyon to maintain native habitat and fish
species.
Increase opportunity for warmwater and coldwater fishing in the
Magic Valley area to meet increased demand.
Determine the feasibility of modifying water management at Hagerman
WMA to improve warmwater fisheries in the Anderson Ponds if
compatible with waterfowl management.
Attempt to acquire access on existing private ponds or develop new
ponds for warmwater fisheries in the area.
Evaluate selective common carp rotenone pellets to see if they are an
economical and biological efficient tool to control carp in Big Sand
Dunes Pond and other ponds in Idaho.
Acquire and develop fishing opportunities at the Clear Lakes Grade
ponds.
Improve fishing in ponds along the Interstate in the Burley/Rupert
area.
Work with local officials and the public to develop a management plan
to reduce common carp in the ponds.

Strategy 2.

Work with USFWS on controlling or managing fish eating birds at the
ponds or develop a species or trout size stocking program to provide a
fishery under current conditions.
IDFG-Fisheries, Big and Little Wood Rivers (including Malad River)
Objective 1
Maintain existing and improve degraded stream habitats in the Big
and Little Wood river drainages.
Strategy 1.
Work closely with county planning and zoning agencies and IDWR to
prevent channel and riparian degradation and development in natural
flood plains.
Strategy 2.
Work with land management agencies and livestock owners to
implement grazing strategies, which will allow for the recovery of
riparian systems along streams.
Objective 2.
Strategy 1.

Reestablish stream connectivity between the upper Big Wood River
and Magic Reservoir in good water years to take advantage of the
surplus wild trout production in the river.
Work with IDWR, water rights holders and interest members of the
public to acquire sufficient water rights from willing sellers to maintain
flows between Glendale Diversion and Stanton Crossing during
average or better water years. If flows are acquired, implement best
methods of diverting lost production in irrigation diversions into the
river and Magic Reservoir.
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Objective 3.
Strategy 1.

Objective 4.
Strategy 1.

Improve returns of hatchery fish and reduce impacts on wild trout
populations in streams.
Work with the USFS and the public to develop new fish out ponds and
improve conditions on existing ponds in high use areas of the upper
Big Wood River drainage.
Improve fish habitat and riparian ecosystem in the Little Wood
River between Carey and Shoshone.
Improve fish habitat and riparian ecosystem in the Little Wood River
between Carey and Shoshone.
Install fish ladders on irrigation and other barriers between the Dietrich
Diversion and Shoshone to create connectivity between isolated fish
populations in the Little Wood River.

Strategy 2.

Work with state and federal agencies, irrigation districts and
landowners on developing wetlands on irrigation returns to improve
water quality in irrigation returns.

Strategy 3.

Work with BLM and the public on reestablishing native riparian shrubs
and trees along the Little Wood River between Silver Creek and
Richfield to reduce water temperatures during summer months.

Objective 5.
Strategy 1.

Improve reservoir fishing opportunity for both quality and harvest
fisheries.
Investigate the desirability and feasibility of reducing smartweed in
Mormon Reservoir to improve boating access.

Strategy 2.

Continue to evaluate rainbow trout stocking program in Mormon
Reservoir to determine effects of stocking timing and fish size on
survival from bird predation. Also evaluate yellow perch population
recovery.

Strategy 3.

Investigate economic and physical feasibility of increasing the height of
the dam on Thorn Creek Reservoir.

Strategy 4.

Negotiate with the owners of Cow Creek Reservoir near Hill City on
acquiring public access for fishing.

IDFG-Fisheries, Salmon Falls Creek and Rock Creek. (This management area also
includes Goose Creek and the Raft River, which enter the Snake River above Shoshone
Falls).
Objective 1
Develop management options for fishing on cyclic walleye
populations in Salmon Falls Creek and Oakley reservoirs.
Strategy 1.
Establish annual monitoring programs for both reservoirs to determine
year class strength of Age 1 and 2 walleye. Develop suitable biennial
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Objective 2.
Strategy 1.
Objective 5.
Strategy 1.

fishing rules based on year class strength to take advantage of strong
year classes.
Improve forage fish populations in Salmon Falls Creek and Oakley
reservoirs for walleye.
Improve habitat for forage fish spawning and rearing during low water
years by working with local fishing clubs to create additional vegetative
structure for yellow perch spawning and rearing.
Improve water quality for fish habitat in lower reaches of streams in
section.
Work with regulatory agencies and landowners to reduce sediment and
nutrient loads in streams flowing into the Snake River.

US Forest Service- Aquatic Objectives

The USFS has identified objectives for specific watersheds/management units in the
Sawtooth National Forest Plan (USFS, 2000). The watershed/management units are
portions of 4th order HUC’s, and in this subbasin include the Big Wood River, Little Wood
River, Soldier Mountain/(Camas Creek), and Rock Creek. Some of these units are
fragmented and isolated from the main forest lands (Rock Creek).
USFS- Big Wood River
Objective 1
Maintain or restore Wood River sculpin habitat where main stem
streams have been altered by development or other activities.
Strategy 1.
Implement Wood River Sculpin Conservation Assessment Agreement.
(This Agreement was never completed)
Objective 2.
Strategy 1.

Restore water quality and channel stability in Lake Creek and
Oregon Gulch
Resolve or reduce instream flow conflicts related to subdivision
irrigation and changes in points of diversion.

Objective 3.

Minimize further surface soil loss due to late season livestock grazing
impacts on upland vegetation in the Baker Creek, South Fork Warm
Springs, and Lake Creek drainages.

Objective 4.

Restore watershed and floodplain function; and reduce accelerated
sediment in the Big Wood River headwaters above Owl Creek, Silver
Creek, Boulder Creek and North Fork Big Wood River drainages.
Modify roads and trails

Strategy 1.
Objective 5.

Maintain or restore snag and large woody debris components of
riparian areas in Warm Springs, Lake Creek, Deer Creek and Baker
Creek drainages due to dispersed camping and firewood gathering.
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Objective 6.

Restore bank stability and reduce vegetation trampling from
dispersed recreation use in riparian areas in the Baker Creek, Warm
Springs, Deer Creek, Big Wood River, and Trail Creek drainages.

Objective 7.

Protect the Big Wood River trophy fisheries.

Objective 8.

Develop a management plan for Warm Springs Creek in
coordination with Idaho Department of Fish and Game.

Objective 9.

Provide designated firewood gathering areas in order to maintain
snag and large wood debris components of forested vegetation for
wildlife and aquatic habitat, and soil stability and productivity.

USFS-Little Wood River
Objective 1.
Restore ground cover, improve soil stability, and prevent further soil
loss on upland areas in the Copper Creek, Buckhorn Creek, Little
Wood, and Grays Creek drainages
Strategy 1.
Reduce late-season livestock grazing and trailing impacts.
Objective 2.
Strategy 1.

Restore floodplain function and riparian vegetation, and reduce soil
compaction in the Copper Creek drainage.
Reduce impacts from existing facilities that are seasonal flooded, that
affect floodplain function, or that are preventing attainment of riparian
and aquatic objectives.

Objective 3.

Designate firewood gathering areas to reduce loss of snags and large
woody debris.

Objective 4.

Restore desired riparian shrub and herbaceous plant composition in
Porcupine Creek and Copper Creek drainages.

Objective 5.

Maintain or restore Wood River sculpin habitat, with emphasis on
reducing grazing impacts.

USFS- Soldier Mountain/Camas Creek
Objective 1.
Improve water quality.
Strategy 1.
Reduce accelerated sediment from existing roads in the South Fork
Soldier Creek, East Fork Willow Creek (mine road), and the upper
Owens Creek (old Couch Summit Road Section) drainages.
Strategy 2.
Relocate or reconstruct trails that are contributing sediment: South
Fork Soldier Creek 087, North Fork Soldier Creek 005, Free Gold 185,
Corral Soldier 090, Salt Creek (Trail Gulch Segment) 088, and Wine
Creek 222.
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Objective 2.
Strategy 1.

Restore water quality and reduce soil displacement in the Soldier
Creek and Free Gold Creek drainages and on the Boardman
Driveway.
Reduce the effects of livestock trailing.

Objective 3.

Restore sedge, rush, willow, and cottonwood components to enhance
vegetation composition in the Soldier and Willow Creek Drainages.

Objective 4.

Protect habitat for Wood River Sculpin in the Willow and Soldier
Creek drainages.

USFS-Rock Creek-South Hills
Objective 1.
Maintain habitat to support brown, rainbow, and cutthroat trout
fisheries in the Rock Creek drainage.
Objective 2.

Protect habitat to support native redband trout in McMullen Creek.

Water Quantity/Quality Plans
BOR

From Memorandum of Agreement between BOR, IPC and NMFS regarding shaping flows
below Milner Dam, in response to flow augmentation of the NMFS BiOp (6/19/1996).
BOR will coordinate and plan it’s releases of salmon flow augmentation to be no
greater than 15000 cfs below Milner Dam exclusive of flood control releases.
For needed research work, BOR can provide flows above 15, 000 cfs during flood
control release. For periods of non-flood control release, such flows can be provided for
with mutual agreement between IPC, BOR and FWS.
BOR will facilitate a negotiated down ramping rate for flows to protect listed snail
populations.
IDWR and IWRB

IDWR and IWRB have developed two plans and a study that are applicable to the Upper
Mid Snake River subbasin. We include these plans because water quantity and quality
issues are prevalent in this subbasin: 1) The State Water Plan, 2) The Comprehensive State
Water Plan-Snake River: Milner Dam to King Hill, 3) Feasibility of Large-Scale Managed
Recharge of the Eastern Snake River Plain Aquifer System (IDWR, 1999)
IWRB State Water Plan (IWRB 1996)

Because water quantity issues are prevalent in this subbasin, it is crucial that we recognize
what policies and mechanisms are available. The State Water Plan outlines objectives,
policies and mechanisms for study and management of water in Idaho. State Water Plan
policies are directed toward optimum management and utilization of the state's water
resources. The policies provide a framework within which private enterprise and
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government entities can develop and propose water resource projects and water
management scenarios.
1I - WATER SUPPLY BANK The sale or lease of water is critical to the efficient
management of the state's water resources.
• The Water Supply Bank, established by Idaho Code 42-1761, affords an efficient
mechanism for the sale or lease of water. By aggregating water available for lease,
rental pools operating under the authority of the Water Supply Bank can supply the
water needs of many potential users. The Shoshone-Bannock Tribes are also
authorized pursuant to state law, to operate a rental pool.
1J - RECHARGE
Managed recharge should be encouraged, pursuant to state law.
• Managed aquifer recharge may enhance spring flows and maintain desirable aquifer
levels. Managed recharge should be monitored to document the beneficial effects
on the state's water resources, and to minimize any concerns or issues.
The Conservation policies focus on wise use and careful planning to accommodate
important values. The purpose of the policies is to manage the use of water resources for
the benefit of all Idaho citizens.
2A - SPECIES OF CONCERN
Public interests should be considered when decisions are made to maintain sustainable
populations of plant and animal species whose existence is threatened by mankind's
actions.
• The State will consider the public interest in determining its strategies and will
encourage local leadership to this end.
2B - FEDERALLY LISTED SPECIES
To cooperate, insofar as allowed by state law, in efforts to conserve and restore plant and
animal species listed by the federal government as Threatened or Endangered.
• To the extent allowed by federal law, the State should be involved in developing
and administering recovery and habitat management plans for species that are
listed.
2D - CLIMATE VARIABILITY
Climate variability will be considered in planning for and in the management of the state's
water resources.
• Even though uncertainties are considerable, we should not wait to put in place
policies and procedures that could provide for flexibility and make use of new
understanding as it develops.
3C - STATE PROTECTED RIVER SYSTEM
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Provides for the protection of the unique features that exist on various rivers within the
state, and should provide the necessary authority and funding to protect such rivers and
related lands for recreational, scenic, and natural values.
3D - RIPARIAN HABITAT AND WETLANDS
Protect the ecological viability of riparian habitat and wetlands within the state in the
public interest.
• Riparian and wetland protection above the mean high water elevation should be
implemented at the watershed level.
• The authority to control land use is set out in the Local Planning Act of 1975, as
amended.
• The Idaho Stream Channel Protection Act [Idaho Code 42-3801 thru 3812]
regulates alteration of stream bed below the mean high water elevation.
3E - STREAM CHANNEL REHABILITATION
The costs and benefits of stream channel rehabilitation be evaluated where past activities
currently or potentially affect the yield or quality of the state's watersheds.
• It is appropriate for the State to take action to rehabilitate impacted stream channels
where public safety may be threatened, or where the remedial costs are less than the
potential damages. (Eg early mining project impacts)
4F - CONSERVANCY DISTRICTS
Where practical, the total water needs of a geographic area be satisfied by a legal entity
having the authority and responsibility to address all water needs in a comprehensive
manner.
• Coordinated planning is rarely undertaken between various water management
entities. A water conservancy district should integrate the use of the surface and
ground-water resources of a river basin for more efficient use of the total resource.
4G - RESEARCH PROGRAM
Encourage and conduct research on important water resource topics. Topics that need
immediate attention include:
• Water use efficiency
• Optimum monitoring programs for water use
• Ground and surface water relationships specifically with regard to the timing and
spatial distribution of pumping and recharge efforts
• Ground water flow models
• Cooperatively developed system operation modeling techniques for Idaho river
basins.
4H - FUNDING PROGRAM.
State funds should be available to support the development, preservation, conservation,
and restoration of the water and related resources of the state. The language for the
programs below is overly restrictive, providing moneys primarily for development. Money
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should be made available for projects that would conserve, preserve, or restore the state's
water and related resources.
• The Idaho Water Resource Board's Revolving Development Fund.
• The Water Management Account.
• The Conservation and Development Trust.
Policy for Snake River Basin
5A - SWAN FALLS AGREEMENT
It is the policy of Idaho that the Swan Falls agreement between the state and Idaho Power
Company establishes the framework for water management in the Snake River basin.
• During portions of low water years, river flows downstream from Milner Dam to
Swan Falls Dam consist almost entirely of ground water discharge. The Eastern
Snake Plain aquifer which provides this water must therefore be managed
conjunctively as an integral part of the river system.
5B - SNAKE RIVER MINIMUM FLOWS
It is the policy of Idaho that minimum average daily flows at:
• Murphy gauging station, (3,900 cfs to 5,600 cfs); Weiser gage, (4,750 cfs);
Johnson's Bar- (5,000 cfs), Lime Point (river mile 172)- (13,000 cfs).
• Milner Dam - The exercise of water rights above has and may reduce flow at the
dam to zero.
o The Federal Energy Regulatory Commission (FERC) specified "target
flows" for the Snake River at Milner. The target flow must be satisfied only
when water in excess of prior irrigation rights is available. Water for target
flows may be acquired from storage or may be leased from the Upper Snake
Rental Pool.
o The state should seek to acquire water whenever it becomes available in
order to mitigate the impacts of low flow below Milner Dam.
5F - SNAKE RIVER BASIN HYDROPOWER
Hydropower use is recognized as a beneficial use of water, and that depletion of flows
below the minimum average daily flows set forth in Policy 5B is not in the public interest.
• By establishing minimum daily flows at Murphy and Weiser, stabilized flows are
guaranteed for hydropower generation.
5H - SNAKE RIVER BASIN SPRINGS
Maintain spring flows in the American Falls and Thousand Springs reaches of the Snake
River that will sustain beneficial uses of surface and ground water supplies in accordance
with state law.
• Spring discharge in the American Falls and Thousand Springs reaches of the Snake
River are vital to the Snake River Basin and Idaho economy. During portions of
low-water years, river flows downstream from Milner Dam to the Murphy gauging
station consist almost entirely of ground-water discharge from the Thousand
Springs reach.
• Strategies:
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o Managed recharge of the aquifers
o Continued efforts to efficiently use ground water.
5J - Encourages acquisition of reservoir storage to provide flexibility in maintaining
designated minimum stream flows.
WRB Comprehensive State Water Plan-Snake River: Milner Dam to King Hill ( IWRB 1993)

The primary purpose of this plan was to determine protection status for the Mid Snake
between Milner Dam and King Hill. The Plan also includes recommendations by the Water
Resources Board for the Mid Snake reach. The Idaho legislature designated interim
protection status until a comprehensive basin plan was implemented. The results of the
designated status are reported in detail under the Protected Areas section of this subbasin
review. A major objective in consideration for protection status was the recognition that
“fish habitat in the Mid Snake reach should be protected”. The criteria used to screen for
determination of protection status include:
• Scenic Values
• Geologic Features
• Recreation
• Fish and Wildlife
• Water Allocation and Use
• River Regulation
• Flood Control
• Future Development
Plan Recommendations by Board
Water Quality
Recomm. 1.
Support development of the Nutrient Management Plan under
direction of the IDEQ.
Strategy 1.
Use the state’s Water Pollution Control Account to support planning,
education, monitoring and enforcement of water quality standards on
the Middle Snake reach.
Recomm. 2.

Study methods for increasing flows during low flow periods in the
Middle Snake reach.

Recomm. 3.

Examine the need for additional protection of spring flows in a
Snake River Aquifer Protection Plan. This would require a better
understanding of quality and quantity aspects of conjunctively used
stream-aquifer systems.

Energy
Recomm. 4.

Encourage the Idaho Public Utilities Commission to continue to
encourage energy conservation and commercialization of cost
effective alternative energy systems.
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Recomm. 5.

Encourage the investigation of hydropower development on canals
and return flows not associated with natural springs.

Recomm. 6.

Support testing and implementation of new technology to increase
hydropower potential.

Recomm. 7.

Encourage the Idaho Public Utilities Commission to investigate
regulatory models that remove financial disincentives to
conservation.
Local Governmental Cooperation (in planning and implementation)
Recomm. 8.
Encourage cooperation with local government entities in identifying
water distribution and pollution problems.
Recomm. 9.

Encourage counties to more forcibly address the problem of
unauthorized disposal of rubbish into the canyon.

IDWR Snake River Plain Recharge/Feasibility Study (IDWR, 1999)

The recharge study investigates the feasibility and options for implementation of recharge
of the Eastern Snake River Plain Aquifer. Localized experimental recharge has been
ongoing since 1995, and included the Big Wood River within this subbasin.
Statement of the Problem: The Eastern Snake River Plain (ESRP) still contains
large amounts of water for irrigation and other purposes. However, this aquifer has shown
localized small but continued declines since the 1950’s. Of particular concern is the
decline of the springs along the Snake River Canyon, which are fed by the aquifer in the
Hagerman area. Spring discharges in the Milner to King Hill reach of the Snake River had
peaked in the mid-50’s at about 6,500 cfs and had been in decline since, with current
(1998) discharge being about 5,800 cfs. Reasons for these changes are attributed to
declining diversions of surface water into areas that had been flood-irrigated and were now
being irrigated using more efficient methods, cessation of winter diversions by most of the
Snake River canals beginning in about 1960, combined with the rapid growth since 1950 of
ground-water pumpage. The net effect of efficiency improvements and pumpage alone by
1992 was that more than 2.1 million acre-feet per year less recharge was entering the
aquifer system, leading to ground-water level and springflow declines.
Objective 1.

Strategy.

Sustain or increase ground-water levels and the outflow from
springs discharging to the Snake River.
• The subsequent release of stored water as spring discharge would
raise the base flow rate in the river during low-flow periods.
1) The aquifer system is essentially used as a storage reservoir that
would capture excess flows in the Snake River during high-flow
periods, or when storage water is available. Water stored in the aquifer
would return, in part, to the Snake River via spring flow.
2) Water would be diverted from the river only when streamflow
exceeds irrigation demand, and hydropower rights.
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3) The excess water would be conveyed to recharge basins, via
existing canals, where it would infiltrate the subsurface and enter the
regional aquifer system, raising ground-water levels and increasing
flows at the springs.
Current Recharge Policy: It is state policy to encourage managed recharge (Policy
1J) of the ESPA (IWRB, 1996). In support of this policy, the 1995 Idaho Legislature
funded the IWRB to implement an artificial recharge program. In 1995 The IWRB required
the Water District 01 Watermaster to administer the program and required the watermaster
to submit recharge plans on an annual basis, and to report the results of the annual
programs accordingly. Canals on the ESPA diverted over 180,000 acre-feet in 1995, about
169,000 acre-feet in 1996, about 230,000 acre-feet in 1997, and about 200,687 acre-feet in
1998.
The Criteria used in the screening analysis to identify recharge scenarios include:
A) Water Availability. The source of recharge water is the Snake River. In order
for water to be available for recharge all water rights must be satisfied, and sufficient
unused canal capacity must be present. Water availability varies considerably from month
to month and year to year and at different recharge sites.
B) Hydrologic Impact. Managed recharge effectiveness and impact depends on:
1) The hydrogeology of the ESPA.
2) The location and timing of managed recharge activity.
3) Environmental impacts vary with location and timing of diversions relative to flow
conditions in the Snake River.
4) Hydrologic models are the main tools used in this study.
1)
2)
3)
4)
5)
6)
7)
8)

C) Institutional Controls include:
Laws and regulations associated with environmental protection.
Ground-water quality.
Surface-water quality.
Fish and wildlife habitat.
Water rights.
Property ownership.
Land management policy.
Economic cost.

Potential Environmental Concerns Identified:
Fish and wildlife needs: The question is how to design and implement a recharge
program that preserves existing fish and wildlife resources in an already highly-modified
river system. Large-scale managed recharge will change existing flow conditions; 1)
decrease flows during the winter, and 2) increased base flows in the river during the
summer and during extended droughts.
Snails: Diversions for managed recharge have the potential to impact the four ESA
listed species that reside in the main stem. However, if recharge successfully increases
spring discharge and Snake River base flow, there could be positive impacts to those snails.
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White Sturgeon: A large-scale aquifer recharge program that diverts water out of
the Snake River at Milner Dam has the potential to negatively impact white sturgeon by
reducing the frequency and magnitude of high flows needed for successful reproduction.
The major impact would be in the reach between Shoshone Falls and Thousand Springs,
the zone between the point of diversion and the return flow from the aquifer, although the
impact of flattening the hydrograph will be observed much farther downstream. It is
important to note that increased discharge from the springs occurs throughout the year,
while the reduction in spawning habitat occurs in a relatively short period of the year when
recharge is taking place. If the fish and wildlife maintenance flows recommended by IDFG
are provided, negative impacts to sturgeon would be reduced but not completely
eliminated.
Redband Trout: Current redband trout distribution in the study area is restricted to
the unaltered springs, tributaries, and seasonal use of the mainstem and side channel
habitats. Spawning and early development occurs primarily in side channels and spring-fed
creeks. Low flows during the non-irrigation season have been identified as a major factor
limiting survival of juvenile redband trout. Side channel habitats are critical to the survival
of juvenile trout and are typically the first to dry up as flows decrease. A managed recharge
program that results in drying up of these side channels would have a negative impact to
redband trout and other aquatic organisms that use these habitats. The major impact would
be in the reach between Shoshone Falls and Thousand Springs. Fish and wildlife
maintenance flows would reduce but not completely eliminate the negative impacts.
Positive Impacts for aquatic life may result downstream of Thousand Springs. If
additional spring flow is not used, water will most likely be cooler and cleaner than the
Snake River, especially during the summer when water quality problems are the worst.
Recharge would benefit redband trout by increasing the quantity and quality of habitat in
the springs and spring-fed creek systems as well as the mainstem Snake River downstream
of Thousand Springs during the summer months. Timing of recharge activity to provide for
increased net river response from the upper Snake during late summer months could make
a significant contribution (as much as 150,000 acre feet) toward meeting endangered
species and water quality targets.
Sage Grouse: Sage grouse could be affected by large scale managed recharge
through loss of habitat at the recharge sites. The size of the area flooded and the presence
of sage grouse on the site or adjacent areas should be an important consideration in
selecting recharge sites. Impact may be minimized because1) Recharge sites should be less
than 1000 acres and 2) vegetation management at each site will include planting of
vegetation to prevent the invasion of noxious weeds as well as probably fencing and
elimination of grazing at each recharge site (IDWR, personal comm.).
Trumpeter Swans: Within the Upper Mid Snake River trumpeter swans winter on
the mainstem Snake River in the vicinity from Milner Dam to C. J. Strike Dam. The
management emphasis for this population of swans has been to increase the size of the
wintering area utilized by the swans to reduce the likelihood of catastrophic loss of the
population due to winter mortality. Icing over of winter foraging areas poses a serious
threat to the swans. Foraging areas are typically the first to freeze over in the winter. This
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problem would be exacerbated by recharge activities that further reduce flow in the winter.
Foraging areas could potentially dry up or be subject to increased icing. The fish and
wildlife maintenance flow recommendations may reduce this impact. However, a
successful recharge program would also provide increased base flows in the winter that
may minimize freezing in some reaches. The springs are currently the largest contributor
to flow in the Snake River below Milner Dam.
Water Quality: If diversions for managed recharge reduce flows downstream of
Milner Dam during critical periods (e.g. winter) water quality may be degraded in the
middle Snake River. 1) Reduced flow may increase temperature and decrease the capacity
of the river to assimilate pollutant loading that occurs downstream of the diversion. (It is
unlikely that recharge will reduce flows significantly to reduce assimilative capacity of the
river. In addition, those reductions will probably occur outside of the time frame in which
temperature and pollutant loadings are a problem-IDWR, personal comm.). 2) Higher
returns from the aquifer system may a) carry additional pollutant loads or, conversely, b)
may improve water quality in the river by adding water characterized by cooler
temperatures, higher dissolved oxygen levels, and lower sediment concentrations. Where
this appears to be of particular benefit to fisheries is in reservoirs receiving the benefit of
stable river baseflows derived from return flows of cooler aquifer water during a season
characterized by generally higher-temperature, more turbid surface water.
BOR- SR3 Snake River Resource Review

The purpose of SR3 is to find the best way to make sound decisions about operating the
Snake River system. To achieve this purpose, the main objective is to develop the
technology–a Snake River Decision Support System (SRDSS)–which brings together and
makes accessible the best available information about the Snake River system. The purpose
of the SRDSS is to facilitate better understanding of how river system resources interact
and are affected by river and reservoir system conditions. The SRDSS will allow more
timely and comprehensive assessment of the implications associated with various options
for management of the Snake River system. The SRDS is in draft mode at this time.
Primary objectives of SR3:
(1) Determine the accuracy and reliability of available information.
(2) Develop means of accessing needed information.
(3) Bring the information together in ways that facilitate sound decision-making.
One Product of the SR3 was a Needs Assessment. The primary objectives were:
• Understand decision-making needs in the basin (i.e. the most pressing questions
regarding relationships between river system conditions and resources/uses).
• Ensure that the Resource Needs Assessment information and data presented
through the SRDSS meets the needs of resource users, resource managers, and
decision-makers.
• Better understand discretionary river/reservoir system management flexibility,
within legal and contractual requirements, which may be used to meet natural,
socio-cultural resource needs
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•
•
•
•
•

Increase understanding of resource interactions with the river/reservoir system and
ensure as many resources as possible are represented on a comprehensive basis.
Better understand inter-relationships and inter-dependencies among resources
affected by river/reservoir system conditions.
Gain a better understanding of the Snake River Basin as a whole, in addition to
local or resource/use-specific parts.
Ensure maximum use of existing information.
Identify data gaps in order to focus data gathering efforts on actual decision needs
and establish priorities for gathering of new information or development of new
analytical tools.
Idaho DEQ (IDEQ)

The IDEQ uses the State Strategic Plan (IDEQ, 2001) for prioritizing management at the
regional coarse scale basin level, and uses the TMDL process (SBA and WMP) for
planning and management at the local watershed scale. Below we include overall planning
goals and objectives for IDEQ through the Twin Falls Field Office, and summarize the
TMDL Watershed Management Plans for the subbasin.
IDEQ Agency Responsibilities, Mandates, Goals, Objectives and Strategies

Mission
IDEQ’s mission is to protect human health and preserve the quality of Idaho's air, land and
water for use and enjoyment today and in the future.
Vision
IDEQ envisions a future for Idaho's citizens wherein the quality of life is enhanced by the
quality of their environment. IDEQ will assess, sustain, preserve and enhance
environmental qualities in partnership with communities and businesses, and in concert
with the economic vitality of the state.
Goals and Key Issues
Goal 1.
Improve environmental quality in areas subject to past or present
mineral extraction activities.
Goal 2.
Improve groundwater quality in identified degraded areas and
protect all groundwater.
Goal 3.
Improve the surface water quality in areas identified as not
supporting their beneficial uses or where the state believes
threatened or endangered species exist.
Goal 4.
Protect public health by maintaining or improving the quality of
Idaho’s drinking water.
Goal 5.
Attain or maintain air quality standards in all of Idaho’s airsheds.
Goal 6.
Ensure safe waste management, cleanup and removal at the Idaho
National Engineering and Environmental Laboratory.
Objectives Pertinent to Fish and Wildlife Issues in the Subbasin:
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To the extent practical, IDEQ will participate in the protection of T&E and sensitive
species if there is linkage to water quality. If the water quality linkage is direct or indirect,
then water quality improvements will aid in the protection of these species. If there is no
water quality linkage, then water quality improvements will not necessarily aid in the
protection of these species. The following table defines the species-of-concern for the
particular subbasin.
Table 62. Species of Concern within each hydrologic unit (HUC)
HUC Code
17040212
17040213
17040219
17040220
17040221
17050101

HUC Name
Upper Snake-Rock
Salmon Falls
Big Wood
Camas
Little Wood
C. J. Strike Reservoir

T & E Species
5 mollusc sp.
In development
Eagle, water plant, 2 mollusc sp.
In development
In development
In development

Sensitive Species
Shoshone sculpin
In development
Wood River sculpin
In development
In development
In development

Strategies to Implement Goal 1.
Strategy 1.
Remediation / setting cleanup standards.
Strategy 2.
Agency coordination / negotiations – Memorandums of Agreement
(MOAs).
Strategy 3.
401 certifications for state water quality standards.
Strategy 4.
Total Maximum Daily Loads (TMDLs) / Endangered Species Act
issues.
Strategy 5.
Monitoring.
Strategy 6.
Mine Closure plan review.
Strategies to Implement Goal 3.
Strategy 1.
TMDLs and implementation plans.
Strategy 2.
401 certifications / 404 permits / reviewing stream channel alteration
permits.
Strategy 1.
Completion of the 303(d) list of waters not meeting their beneficial
uses.
Strategy 2.
Completion of the 303(d) list of waters not meeting their beneficial
uses.
Strategy 1.
5. Wastewater load programs / funding for nonpoint source projects
(319 funding).
TMDL Process
The TMDL process in Idaho is subdivided into three phases. The subbasin assessment
phase (12 months), the TMDL development phase (12 months), and the implementation
planning phase (18 months). The 18-month implementation phase may soon be changed to
be included in the subbasin/TMDL phases as part of the new TMDL regulations that may
go into effect in 2002.
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SBA- The subbasin assessment phase is an environmental assessment of the
subbasin relative to its 303(d) listed streams and considers hydrologic characterization,
water quality concerns and status, a pollutant source inventory, and a summary of past and
present pollution control efforts.
The TMDL development phase defines the loading capacity of each 303(d) stream
and specifically describes the wasteload allocation for point sources and the load allocation
for nonpoint sources to meet the demands of the loading capacity. Values greater than the
load capacity must be reduced to a level less than the loading capacity.
Implementation Plans. The implementation planning phase holds the state’s
designated agencies accountable to participate in writing implementation plans for
aquaculture, private grazing, agriculture, and mining. All other issues relative to the TMDL
(NPDES permitting, public grazing, etc.) are under oversight by IDEQ, who in conjunction
with the respective industry or federal agency coordinate the development of
implementation plans. IDEQ has overall oversight for implementation plans in the TMDL
process.
Table 63. TMDL schedule in the Upper Mid Snake River Subbasin.
HUC Code
17040212
17040212
17040213
17040219
17040220
17040221
17050101

HUC Name
Date SBA Completed Date TMDL Completed
Mid-Snake River
1996
1997
Upper Snake-Rock
1998
1999
Salmon Falls
2004
2005
Big Wood
2000
2001
Camas
2002
2003
Little Wood
2002
2003
C. J. Strike Reservoir
2003
2004

Note: All HUCs except CJ Strike Reservoir, are under IDEQ Twin Falls Regional Office.
CJ Strike Reservoir falls under IDEQ Boise Regional Office.
IDEQ Mid Snake River Management Plan- Phosphate TMDL

To date two TMDL/watershed management plans have been developed for the
Snake River in this subbasin. Both cover the 94 mile reach of the Snake River located
between Milner Dam and King Hill, Idaho. The1997 Mid Snake Management Plan is a
TMDL for Phosphorus that is the first phase of a five phase TMDL plan for the Mid Snake
that will cover 2) Sediment 3) Nitrogen, 4) Flow modification and 5) others as needed. The
Upper Snake Rock Watershed Management Plan (IDEQ, 1999) addresses additional
instream water quality targets for the Upper Snake-Rock watershed. To date, instream
water quality targets that have been developed for the Snake-Rock watershed are for
phosphorus (IDEQ, 1997), sediment and bacteria (IDEQ 1999). Most text below is from
the 1997 TMDL, except where noted.
Goal : To improve water quality in the Middle Snake River by reducing pollution loadings
from all sources including tributaries and agricultural returns so as to restore the beneficial
uses of the Middle Snake River.
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Objective 1

Attain state water quality standards for nuisance vegetation,
dissolved oxygen (DO), and temperature for support of cold water
biota within ten years of final plan approval.

Objective 2

Full implementation of industry nutrient and sediment reduction
targets within five years of final plan approval, which will achieve
the instream water quality goal of 0.075 mg/L TP by Year 10.

Objective 3

Review and prioritize emerging environmental concerns (such as
endangered species, ground water contamination, and stormwater)
that require a much longer evaluation process.

Objective 4

Develop an outreach plan within the first phase of plan
implementation which includes public involvement, information,
education and cooperation through "partnerships" .

Objective 5

Participate and coordinate with the Federal Energy Regulatory
Commission (FERC) actions on the Middle Snake River for both
proposed and existing projects. The DEQ will develop additional
study requests, if necessary, that provide additional knowledge of the
impacts by impoundments on the Middle Snake River.

Objective 6

Explore and integrate a focus on sustainable and responsible
economic development with water quality projects on the Middle
Snake River, which emphasize energy efficiency and maximum
utilization of waste products.

Objective 7

Incorporate pollution prevention concepts where appropriate in
administration and enforcement action of water quality standards.

Objective 8

Develop a pollution trading process among and between pollution
sources that impact the Middle Snake River consistent with this
WMP.

Objective 9

Ensure that management actions of this WMP are consistent with
the Endangered Species Act. (The Snake River Aquatic Species
Recovery Plan has identified the reliance of resident
endangered/threatened species on high quality spring habitats).

Strategies

Develop concrete mechanism for the DEQ and the Middle Snake River WAG to
regularly review progress on implementation, with regular review of monitoring results,
regular evaluation of plan effectiveness, and sufficient flexibility in management plans to
allow for corrections in management strategies that are not effective in achieving state
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water quality standards. Strategies follow the structure of the nonpoint source feedback
loop:
Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.
Strategy 1.

Identification of water quality criteria, TMDL targets.
Development of site-specific BMPs.
Application and monitoring of BMPs.
Effectiveness evaluations of BMPs by comparing established water
quality standards and then modifying the BMPs where needed to
achieve water quality goals.
Instream TMDL Water Quality Targets.

Table 64. Designated Instream TMDL Water Quality Targets (IDEQ 1997, 1999).
Category
Total Phosphorus
Sediment
Temperature
Bacteria

Mid Snake River
0.075 mg/L
52 mg/L TSS
None*
None

Ammonia-NH3
None
Nitrate-NO3
None
Dissolved Oxygen None

Tributaries/Canalways
0.1 mg/L
52 mg/L TSS
None*
+For select tributaries, drains
< 5% of samples exceed standards+
Future TMDL’s for select tribes, drains
None
None

* Temperature- ongoing statewide study and assessment of temperature criteria.
+ Bacteria target is based on the primary contact recreational standard for E. coli.

Strategy 1.1

Strategy 1.2

Total Phosphorus (TP): TP targets are set at 0.075 mg/L for the entire
Mid-Snake River with 7 compliance points (Table 63). The EPA
RBM10 Model simulation output was 0.0728 mg/L TP (at Gridley
Bridge) indicating that TP at these levels would reduce the nuisance
aquatic plant growths by 30%, which translates to meeting the fishing,
boating, and swimming goals of the Clean Water Act, thus allowing the
river to meet beneficial uses within 10 years.
Sediment (Table 62, Table 64). A) Total Suspended Sediment (TSS)
targets were set for the Snake River from Pillar Falls to King Hill and
discharging point sources (e.g. tributaries) at <52mg/L TSS monthly
average maximum and <80 mg/L TSS daily maximum (IDEQ, 1999).
B) The Milner Dam to Pillar Falls reach is the lowest impacted and
thus targets are: TSS concentrations < 25 mg/L, with seasonal
exceptions.
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Table 65. Proposed Industry reductions in TP. From IDEQ, 1996.
INDUSTRY
A. POINT SOURCES

PROPOSED REDUCTION
Aquaculture
Food Processors
Municipalities

40%
20%
34%

B. NONPOINT SOURCES
Confined Feeding Operations1
Irrigated Agriculture
Hydroelectric Power Industry2

100%
10%
100%

1

These operations are defined as point sources based on their NPDES permits but are listed here as nonpoint
sources because they are "zero discharge" to surface waters.
2
The Hydroelectric Power Industry does not discharge additional nutrients to the Middle Snake River.

Table 66. TP loading analysis summary for each segment of the Middle Snake River
system. Seven compliance points at Milner Dam (MD), Pillar Falls (PF), Crystal Springs
(CS), Box Canyon (BC), Gridley Bridge (GB), Shoestring Bridge (SB), and King Hill
(KH).
Segment

Point
Sources
(A)

Spring
Sources
(B)

Surface
Waterbodies
(C)

Snake River
Segment
(D)

TOTAL
(A+B+C+D)

WY1990-1991 BASELINE MEAN LOAD, lbs/day
1: MD to PF

5.1

61.0

398.7

534.2

998.9

2: PF to CS

1,331.5

35.6

460.8

470.8

2,298.7

3: CS to BC

392.0

334.2

553.1

1,061.0

2,340.3

4: BC to GB

87.9

108.6

146.2

1,038.8

1,453.5

5: GB to SB

109.3

45.7

897.3

1,118.3

2,170.6

6: SB to KH

0.0

26.8

242.1

256.4

525.2

1,925.8

683.9

2,698.2

4,479.5

9,787.2

Total

WY2004 & WY2009 MEAN LOAD ALLOCATION, lbs/day
1: MD to PF

3.3

61.0

167.6

472.7

704.6

2: PF to CS

863.2

35.6

226.5

416.6

1,542.0

3: CS to BC

235.3

228.5

286.0

938.9

1,688.7

4: BC to GB

52.8

169.8

111.1

919.3

1,253.0

5: GB to SB

66.0

34.5

743.7

989.6

1,833.8

6: SB to KH

0.0

26.8

93.1

226.9

346.7

Total

1,220.6

556.2

1,628.0

3,964.0

7,368.8

% Reduction

36.6%

18.7%

39.7%

11.5%

24.7%

Prepared by IDEQ-TFRO. % Reduction is calculated as 100% - ((Mean Load Allocation/ Baseline Mean Load) x 100%).
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Table 67. TSS loading analysis summary for segments of the Middle Snake River system.
Seven compliance points at Milner Dam (MD), Pillar Falls (PF), Crystal Springs (CS), Box
Canyon (BC), Gridley Bridge (GB), Shoestring Bridge (SB), and King Hill (KH).
Segment

Point
Sources
(A)

Spring
Sources
(B)

Surface
Waterbodies
(C)

Snake River
Segment
(D)

TOTAL
(A+B+C+D)

WY1990-1991 BASELINE MEAN LOAD, tons/year
1: MD to PF

1.3

723.8

15,395.0

7,945.4

24,065.5

2: PF to CS

2,428.2

39.0

30,159.8

7,623.7

40,250.7

3: CS to BC

3,596.5

1,375.3

26,245.6

48,372.7

79,590.1

4: BC to GB

111.2

2,715.3

5,704.4

31,839.1

40,369.9

5: GB to SB

822.0

371.2

31,078.3

10,977.2

43,248.8

6: SB to KH

0.0

317.5

5,020.8

88,186.6

93,524.9

6,959.2

5,542.1

113,603.9

194,944.7

321,049.9

Total

WY2004 & WY2009 MEAN LOAD ALLOCATION, tons/year
1: MD to PF

1.3

723.8

8,744.4

5,299.6

14,769.0

2: PF to CS

2,428.2

39.0

14,929.1

5,085.0

22,481.3

3: CS to BC

3,596.5

1,375.3

21,127.7

32,264.6

58,364.1

4: BC to GB

111.2

2,715.3

4,432.3

21,236.7

28,495.4

5: GB to SB

822.0

371.2

27,877.2

7,321.8

36,392.3

6: SB to KH

0.0

317.5

3,725.4

58,820.5

62,863.4

6,959.2

5,542.1

80,836.1

130,028.1

223,365.6

0.0%

0.0%

28.8%

33.3%

30.4%

Total
% Reduction

Prepared by IDEQ-TFRO. TSS source contributions may be categorized as follows: Before Reduction---2.2%
point sources, 1.7% spring sources, 35.4% surface waterbodies, and 60.7% Middle Snake River instream segment;
After Reduction---3.1% point sources, 2.5% spring sources, 36.2% surface waterbodies, and 58.2% Middle Snake
River instream segment. The overall categorization of each segment in the Middle Snake River for TSS is: Before
Reduction---7.5% MD to PF, 12.5% PF to CS, 24.8% CS to BC, 12.6% BC to GB, 13.5% GB to SB, 29.1% SB to
KH; After Reduction---6.6% MD to PF, 10.1% PF to CS, 26.1% CS to BC, 12.8% BC to GB, 16.3% GB to SB, and
28.1% SB to KH.

Strategy 2.
BMP development and application.
For nonpoint sources, agencies (i.e., IDEQ, USFS, BLM, NRCS, SCDs) will provide
technical assistance in the development of strategic management decisions for BMP
applications for industries. (i.e. Irrigated Agriculture Industry, the Grazing Industry, the
Middle Snake River WAG). For private industries such as agricultural, there are no
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enforceable BMPs and BMP application is voluntary. The DEQ encourages the list of
recommended BMP component practices developed by the Natural Resource Conservation
Service (NRCS), as published by the Idaho Agricultural Pollution Abatement Plan (1993).
Strategy 3, 4. Monitoring effectiveness of BMP’s
Monitoring of BMPs will be coordinated by the DEQ and Middle Snake River WAG
through a Coordinated Monitoring Committee, composed of agencies, organizations, and
private land owners. Each industry will provide an annual report to the DEQ and to the
Middle Snake River WAG on its monitoring efforts, strategies, and on-going reduction
mechanisms. An annual report (or Water Quality Status Report of the Mid-Snake TMDL)
will then be compiled by the DEQ for the Middle Snake River WAG with the DEQ's
conclusions and proposed recommendations.
EPA Ecological Risk Assessment

Since 1990, the EPA has been working with other agencies and the public on the water
quality problems of the Middle Snake River. The Snake River was one of the river reaches
chosen for initial risk analysis (EPA, 1992; 1996). The EPA has produced an ecological
risk assessment of the Snake River from Milner Dam to King Hill (EPA, draft). We include
the EPA risk assessment in this section, since a major emphasis of risk assessment is on
planning. Ecological risk assessment is a process for analyzing and presenting information
on the risks of exposures of organisms, populations, communities, or ecosystems to
stressors and disturbances. There are three phases to this risk analysis (Figure 35):
1) Planning and problem formulation.
2) Analysis of exposure and effects.
3) Risk characterization.
During the planning phase the management goals are established for the watershed.
In problem formation, the watershed is described, ecologically relevant assessment
endpoints are defined, and a conceptual model is developed. In the analysis phase,
mathematical simulations and observations are used to analyze exposure and ecological
effects and to estimate risk. Finally, in risk characterization, all the elements of the
assessment are brought together to reach a conclusion. These elements include an
uncertainty analysis, lines of evidence supporting the risk estimate(s), and the likelihood of
recovery. In addition to advancing the science of risk analysis, this assessment is also
undertaken to ensure that the public and special interest users, government agencies, and
scientists understand the ecological damage and that they develop a sense of partnership in
reaching solutions for the recovery and protection of the Middle Snake River ecosystem.
Watershed Management Goals
The long term management goals for this watershed were identified during the
problem formulation phase. These goals are associated with, and largely driven by, the
specific requirements of state and federal environmental legislation and the development of
comprehensive land use plans at the county level. These goals are:
• Attainment of state water quality standards.
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•
•
•
•
•

The establishment of total maximum daily loadings for water quality limited
segments of the river.
Sustained economic activity in the region.
Water for hydropower and irrigation.
Recovery of endangered species.
Recreational uses.
Risk Analysis Goals

The goals for the risk analysis are determined by the state of our knowledge of the
ecosystem and our ability to develop simulation models for the flow of energy, materials,
and information between ecosystem compartments. The goals of this risk analysis include:
Goal 1.
Provide scientific information to address management goals
Goal 2.
Develop an ecosystem perspective for environmental planning that
can be used in other river basins throughout the region;
Goal 3.
Increase the knowledge of the structure and function of the Middle
Snake River ecosystem;
Goal 4.
Expand the scope of the simulation methods to include more complex
compartments in the ecosystem.
Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.

Field studies and experiments to increase our understanding of the
Middle Snake River ecosystem,
Characterization of ecological risk using mathematical modeling
methods.
Qualitative evaluation of biological changes.
Use risk analysis to develop comprehensive management plans through
the cooperative efforts of local, state, and federal agencies, academic
researchers, and an informed public.

In problem formulation the available information on stressors, ecological resources
potentially at risk, and ecological effects is used to:
1) Identify the ecological resources (assessment endpoints) which will be the focus of
the risk assessment.
2) Develop conceptual models of how these resources may be affected by stressors.
3) Develop a plan for the analysis.
Stressors (and ecosystem driving factors) identified are :
• Flow and temperature alteration.
• Sediment deposition and scouring.
• Ammonia toxicity.
• Decrease in dissolved oxygen.
• Nutrient loading.
Assessment endpoints are explicit expressions of the actual ecological values that
are to be protected (U.S. EPA 1998). These endpoints form a basis for linkage to risk
management activities in the watershed. The endpoints for this analysis were selected in
1996 (U.S. EPA Problem Formulation, 1996). Representative species from three major
trophic levels were chosen as endpoints in order to complete an ecosystem level analysis.
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Each of these groups (fish, invertebrates, and plants) is an important link in the structure
and function of this riverine ecosystem. Analysis of the factors controlling their functions
(growth, reproduction, and survival) should provide evidence for the primary causes of the
ecosystem changes.
Assessment Endpoints
• The reproduction and survival of three fish species:
o White sturgeon, Mountain whitefish, and Rainbow trout.
• The reproduction, survival, and diversity of macroinvertebrates:
o Bliss Rapids snail, Utah valvata, Snake River physa, Idaho Springsnail, and
Banbury Springs lanx.
• The growth of periphyton, macrophytes, and epiphytes:
o Potamogeton pectinatus, P. crispus, Ceratophyllum demersum, Elodea
canadensis, Hydrodictyon, Cladophora, Spirogyra, and Enteromorpha.

Ecological Risk Assessment
Planning

PROBLEM FORMULATION

ANALYSIS

Characterization
of
Exposure

As Necessary: Acquire Data, Iterate Process,
Monitor Results

(Risk
Assessor/
Risk M anager/
Interested
Parties
Dialogue)

Characterization
of
Ecological
Effects

RISK CHARACTERIZATION

Communicating Results
to the Risk Manager

Risk Management and
Com municating Results to
Interested Parties

Figure 35. Flow diagram of EPA Risk Assessment process.
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Wildlife Plans, Goals and Objectives

The planning structure for wildlife is quite varied between and within agencies. The USFS
uses a watershed framework for organizing wildlife and vegetation objectives and
management, however other agencies use a species by species approach with various
management boundaries.

•
•
•
•
•
•
•
•
•

Species conservation plans within this subbasin include:
(These plans have not been reviewed at this time)
Conservation Plan for Columbian sharp-tailed grouse and its habitats in Idaho.
1998. IDFG.
A species conservation assessment and strategy for white-headed woodpecker
(Picoides albolarvatus). 1995. USFS, USFWS, IDFG.
Idaho Mountain Quail Conservation Plan. 1998. IDFG.
Habitat Conservation Assessment and Strategy for the northern goshawk for the
State of Idaho. 1995.
Habitat Conservation Assessment and Strategy for the Rocky Mountain Population
of Trumpeter Swans (Cygnus buccinator) with emphasis on the Tri-State flock.
Predecisional Draft. USFWS, 1995.
Saving All the Pieces. The Idaho State Conservation Effort. Forest Carnivores in
Idaho. Habitat Conservation Assessments (HCAs) and Conservation Strategies
(CSs). 1995. IDFG, Nez Perce Tribe, USFS-Sawtooth Forest.
Species conservation assessment and strategy for Townsend’s big-eared bass
(Corynorhinus townsendii townsendii and Corynorhinus townsendii pallescens).
1999. IDFG.
Conservation strategy for Allium aaseae Ownbey (Aase’s Onion). 1995. IDFG.
Habitat conservation assessment and strategy for the Alkaline Primrose (Primula
alcalina). 1997. Draft unpublished report, IDFG.

•
US Forest Service- Wildlife/Terrestrial Objectives

The USFS planning objectives for lands in this subbasin are organized by planning units on
a watershed basis (USFS, 2000). The USFS lands include two major area in the uplands of
the northern and southern portion of the subbasin. One large section includes uplands of
The Big and Little Wood Rivers and portions of Camas Creek (Soldier/Willow Creeks).
On the south side of the Snake River a smaller isolated management unit includes part of
the uplands of Rock Creek. Wildlife and other terrestrial objectives are combined. Selected
objectives for vegetation are designated with a “v” (not all terrestrial vegetation objectives
are included).
Big Wood River
Objective 1. – Protect mountain goat habitat by reducing competition for forage by
domestic sheep in the tributaries to the North Fork Big Wood River
and Owl Creek.
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Objective 2.

Reduce conflicts between winter recreation and mountain
goats/wolverine in the Boulder, Pioneer, and Smoky Mountains.

Objective 3.

Protect wintering wildlife from human-caused disturbance by
managing access in wildlife winter ranges in the Lake Creek, Deer
Creek, Warm Springs Creek, and any other applicable drainages.

Objective 4.

Restore transitional habitat for deer, elk, neotropical birds, and sage
grouse in lower elevation sagebrush communities.

Objective 5.

Cooperate with Blaine County to ensure deer migration corridors
are identified and available.

Objective 6v.

Provide designated firewood gathering areas in order to maintain
snag and large wood debris components of forested vegetation for
wildlife and aquatic habitat, and soil stability and productivity.

Objective 7v.

Confine or contain, and reduce the density of large noxious weed
infestations within the upper Big Wood River drainage, from Lake
Creek to Galena Summit.

Objective 8v.

Confine or contain, and reduce the density of large noxious weed
infestations within the upper Big Wood River drainage, from Lake
Creek to Galena Summit.

USFS-Little Wood River
Objective 1.
Contain the expansion of cheatgrass, particularly on south and
southwestern slopes, by maintaining or increasing perennial
vegetation.
Objective 2.

Protect mountain goat habitat by reducing competition for forage by
domestic sheep in the Pioneer Mountains.

Objective 3.

Protect winter habitat for mountain goats/wolverine in the Pioneer
Mountains by reducing conflicts with winter recreation uses.

Objective 4v.

Restore the seral aspen component to historic levels in the warm dry
subalpine fir and cool dry Douglas-fir potential vegetation groups to
enhance visual quality and wildlife habitat.

Objective 5v.

Use prescribed and wildland fire to restore and maintain vegetative
composition and structure, to reduce fuel loadings, to recycle
nutrients, and to protect investments.

Soldier Mtn./Camas Creek
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Objective 1.

Protect healthy stands of winter browse species in upper Cherry,
Buttercup, and Nebraska creeds, and south and west exposures east
of main Willow Creek.

Objective 2v.

Restore and protect canopy closures and improve the herbaceous
plant ground cover component of low–elevation benches and slopes
within the Mountain Big Sagebrush vegetation group to reduce the
effects of fire exclusion and livestock use.

Rock Creek-South Hills
Objective 1.
Reduce the risk of disease transmission between big horn sheep and
domestic sheep.
Objective 2.

Reduce forage use conflicts between big game and livestock on big
game winter range

Objective 3.

Restore mountain big sagebrush and basin big sage vegetative
groups back to historic range of composition and structure to restore
sage grouse habitat and improve herbaceous forage.

Objective 4v.

Restore sagebrush and bitterbrush composition and age class
components in the low sage, basin big sage, Wyoming big sagebrush,
and mountain big sagebrush vegetation groups, with emphasis on
improving wildlife winter ranges and mid-elevation fire areas.

Objective 5v.

Contain and reduce the density of existing infestations of cheatgrass
in recent fire areas at elevations below 6000 feet.

Idaho Fish and Game - IDFG
The IDFG has a variety of management units and plans for wildlife species, and many of
these are managed for consumptive purposes (hunting, trapping, etc.). Specific
management objectives at the scale of the management unit (or subbasin) focus on harvest
and population goals. For brevity we will focus primarily on those strategies related to
habitat, research and monitoring, and not on harvest objectives. Most of these strategies are
at the statewide scale, but provide a policy mechanism for habitat management within the
subbasin.
• Mountain Goat Management Plan, 1991-1995, (IDFG 1990a.)
• Moose Management Plan, 1991-1995 (IDFG 1990b.)
• Pronghorn Antelope Management Plan, 1991-1995, (IDFG 1991.)
• Mountain Lion Management Plan, 1991-1995. (IDFG, amended 1994).
• Furbearer Management Plan, 1991-1995, (IDFG 1990c.)
• Upland Game Management Plan. IDFG, 1990).
• White-tailed deer, mule deer, and elk management plan. Status and objectives of
Idaho's white-tailed deer, mule deer, and elk resources. (IDFG 1999).
• Elk Management Plan 1991 - 1995. (IDFG, 1991)
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•
•
•
•
•

Mule deer management plan 1991 - 1995. (IDFG, 1991)
Black Bear Management Plan, 1999-2010. (IDFG,1998)
Nongame and Endangered Wildlife Management Plan. (IDFG, 1990).
Habitat Improvement Program (HIP). 5-year plan. 1990-1994 (IDFG 1990).
Idaho Sage Grouse Management Plan 1997 (IDFG, 1997).

Issue 1.
Strategy 1.

Valuable wildlife habitat has been lost because of inundation by
hydroelectric projects in Idaho.
The IDFG will seek funding for full compensation of this loss from
hydropower developers and project operators (BPA/CBFWA, IPC) for
the following species/plans:
- Black Bear (IDFG, 1998)
- Mountain Goat (IDFG, 1990).
- Moose (IDFG, 1990b).
- Furbearer Species (IDFG 1990c).
- Nongame and Endangered Species (IDFG, 1990)

The 1991-1995 Moose Management Plan, (IDFG 1990b.)
Moose were re-introduced into the Big Wood and Camas Creek areas in the mid 1980’s.
Issue 1.
Willow and aspen are important forage species for moose.
Strategy 1.
Continue to request land management agencies and other landowners to
manage plant communities with a high density of willow and/or aspen
for the benefit of moose.
Mountain Goat Management Plan, 1991-1995, (IDFG 1990a.)
The Big Wood River and Little Wood River drainage support small populations of
mountain goats. The 1995 goal was to increase the Big Wood population by 10% and
maintain the Little Wood River population. This plan has not been updated since and IDFG
is still operating under these goals.
Strategy 1.
Strategy 2.

Roads and trails that increase the accessibility of mountain goat habitat
will be strongly discouraged to prevent increased vulnerability of goat
populations to man's influence.
Proposals that encourage activity and disturbance of goats on winter
range will be discouraged.

Elk Management Plan 1991 - 1995. (IDFG, 1991)
Strategy 1.
Minimize habitat loss by close coordination with land management
agencies, by habitat development on private and public lands
(Conservation Reserve Program seedings, etc.) and by acquisition of
important parcels.

Upper Middle Snake Subbasin Summary

181

DRAFT May 17, 2002

Mule Deer Management Plan 1991 - 1995. (IDFG, 1991)
Strategy 1.
Net increases in road densities and off-road vehicle use will be opposed
in some areas. Seasonal and/or permanent access management
programs will be actively pursued.
Strategy 1.

The Department will fly a sightability/winter distribution survey at least
once during the planning period.

Strategy 1.

The Department will strongly urge federal land management agencies
to implement management practices that recognize the importance of
deer winter ranges. A long-term commitment to shrub reestablishment
and improvement in vegetative diversity is needed. Critical winter
ranges should be given priority over other land uses. Improvements in
winter range conditions may require adjustments in livestock
management.

Strategy 1.

The Department will continue to support efforts by BLM and USFS to
improve riparian areas, and will encourage those agencies to speed up
the recovery process. Beaver recovery and reestablishment efforts will
generally be supported.

Pronghorn Antelope Management Plan, 1991-1995, (IDFG 1991.)
There are a variety of different management units in this subbasin for antelope. The
management units that provide high numbers of antelope, high numbers of hunters, high
success rate, and high harvest include the lower Big and Little Wood drainages, the Malad
River drainage, the Snake River Plain north of the Snake River including the Bennett Hills
area on the western end of the Plain within the subbasin, Salmon Falls Creek drainage and
the tributaries on the south side of the Snake River west of Salmon Falls Creek. IDFG has
developed the following strategies for these areas:
Strategy 1.

Strategy 2.

Strategy 3.

Land managers will be encouraged to develop plans for road
management and off-road-vehicle use. Control of such use in sensitive
sites such as fawning areas and winter ranges, and opposition to net
increases in road densities will be emphasized.
Land management agencies will be urged to recognize that
consideration of wildlife values and inclusion of adequate forb and
shrub mixtures in seedings can reduce the negative effects on
pronghorn habitat quality resulting from range manipulation projects,
livestock grazing, and fire.
The Department will monitor existing and planned construction of
fences, roads, and other obstructions and provide recommendations to
minimize their effects on pronghorn movements and ensure access to
important habitat, such as water sources and seasonal ranges.

In the Camas Creek drainage, pronghorn are limited and densities are quite
variable. In this areas the strategies are:
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Strategy 1.

The Department will monitor existing and planned construction of
fences, roads, and other obstructions and provide recommendations to
minimize their effects on pronghorn movements and ensure access to
important habitat, such as water sources and seasonal ranges.

The remaining areas (Upper Big Wood and Rock Creek drainages) have low
population numbers or low production levels of pronghorn and no hunting is allowed.
Goal 1.
Increase or maintain current population size.
Strategy 1.
Urge land management agencies to recognize that consideration of
wildlife values and inclusion of adequate forb and shrub mixtures in
seedings can reduce the negative effects on pronghorn habitat quality
resulting from range manipulation projects, livestock grazing, and fire.
Upland Game Management Plan. (IDFG, 1990).
The upland game management plan focuses on several species of birds and three species of
rabbits. The birds include ringneck pheasant, quail (Bobwhite, California, Gambel's, and
Mountain), forest grouse (ruffed, blue, and spruce) sage grouse, sharp-tailed grouse,
partridge (chukars and gray), turkey, mourning dove, crows, ravens, and magpies. The
rabbits include pygmy, cottontail, and snowshoe hare.
Pheasants
Issue 1.
Recent research in Idaho and elsewhere suggests that some agrichemicals (i.e. insecticides and herbicides) have caused declines in
wildlife populations associated with farmland.
Strategy 1.
Provide information to farmers and other interested parties on the
effects of pesticides on wildlife.
Strategy 2.
Encourage the use of less harmful pesticides and application practices
Strategy 3.
Initiate a long-term study that addresses the effects of agri-chemicals on
pheasant populations.
Issue 2.
Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.

Biological data collected on pheasants has been inconsistent.
Continue the telephone harvest survey.
Standardize and expand the August brood route survey.
Standardize and conduct a winter sex ratio survey each winter.
Other data will be collected at regional discretion.

Issue 3.

Decreasing quantity and quality of suitable habitat is causing a
decline in pheasant populations.
Work more closely with government agencies to promote development
and management of pheasant habitat.
Continue the Cooperative Wildlife Program with the BLM as a means
of acquiring and/or managing lands for pheasant habitat.
Stress through publications that habitat is the key to pheasant survival.
Use the HIP program to cost-share with federal, state and county
agencies and private landowners to protect, enhance and create

Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.
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pheasant habitat; and (5) initiate research to identify the causes of low
recruitment.
Quail
Two species of quail (California and Mountain quail) reside in the subbasin.
Issue 1.
Mountain quail populations have declined and the reasons for the
decline are not completely understood.
Strategy 1.
Continue research to identify mountain quail habitat and reasons for
past declines, and complete written management guidelines in
cooperation with the BLM, USFS, and Chukar Foundation.
Strategy 2.
Consider stocking mountain quail into formerly occupied habitat, using
wild-trapped stock.
Issue 2.
Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.
Strategy 5.

Quail are dependent upon riparian habitats and may be severely
impacted by changes in those habitats.
Identify riparian areas in poor condition and coordinate with land
managers to improve habitat condition.
Encourage land managers to preserve such habitats through proper
livestock management and rehabilitation projects.
Coordinate with other groups who have sponsored legislation to protect
riparian areas.
Continue to cost-share on improving quail habitat.
Work with landowners to protect riparian habitat where remnant
mountain quail populations are found.

Forest Grouse
Of the three species identified above, only the ruffed and blue grouse are present in the
subbasin. The ruffed grouse was introduced into the southern portion of the subbasin in
the late 1980's and its population status needs to be evaluated.
Issue 1.
Urban sprawl threatens the viability of some habitats critical to blue
and ruffed grouse.
Strategy 1.
Work with the appropriate groups to lessen the negative impacts of
urban development on forest grouse habitats.
Strategy 1.
Stress protection of riparian zones by encouraging proper flood plain
zoning.
Issue 2.
Strategy 1.
Issue 3.
Strategy 1.

Forest grouse utilize riparian habitats extensively and may be
adversely impacted by changes in those habitats.
Continue to work for riparian habitat enhancement and protection as
outlined in the statewide program section.
Habitat requirements of forest grouse are frequently not considered
in range and forest management decisions.
Review the available literature pertaining to forest grouse and compile
concise habitat management guidelines for use by land managers
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Columbian sharp-tailed grouse
Columbian sharp-tailed grouse are listed as a candidate species under the Endangered
Species Act, even though there are healthy populations in Idaho. There is concern about the
future status of this subspecies because of the decline in historical range and the size and
fragmentation of existing populations.
Strategy 1.
The Department will continue to monitor Idaho populations and share
information with other agencies on the status of Columbian sharp-tailed
grouse and assist in the development of a plan to secure the future of
this subspecies.
Issue 1.
Strategy 1.

Information is needed on the factors affecting population dynamics
of sharp-tailed grouse in Idaho.
Encourage and support research to identify factors regulating
population dynamics and continue to collect information on sharptailed grouse production.

Issue 2.

The distribution and status of sharp-tailed grouse populations in
Idaho is not well-known. Access to some leks is limited because they
occur on private land or field conditions prevent motorized access.
Each region that has sharp-tailed grouse habitat will:
Strategy 1.
Survey this habitat for sharp-tailed grouse leks annually as time,
equipment, funding, and field conditions permit.
Strategy 2.
Cooperate with the appropriate land management agencies to assist in
collecting these data.
Strategy 3.
When possible, cooperative access agreements will be developed with
landowners having or suspected having leks on their property.

Issue 3.

Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.

Issue 4.

Suitable unoccupied Columbian sharp-tailed grouse habitat may
occur in Idaho and other states. Also methodology for successfully
establishing Columbian sharp-tailed grouse in suitable unoccupied
habitat is unknown.
Develop a standardized method to evaluate habitat for Columbian
sharp-tailed grouse suitability.
Evaluate potential unoccupied Columbian sharp-tailed grouse habitat
in Idaho for suitability.
Encourage other states interested in reestablishing Columbian sharptailed grouse to do the same.
The Department will develop a methodology to successfully establish
Columbian sharp-tailed grouse populations in suitable unoccupied
habitat.
Excessive disturbance on leks may reduce breeding activity and
subsequent production.
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Strategy 1.

Issue 5.
Strategy 1.

Issue 6.
Strategy 1.
Strategy 2.
Strategy 3.
Issue 7.
Strategy 1.

Partridge
Issue 1.
Strategy 1.

Issue 2.
Strategy 1.
Strategy 2.
Strategy 3.

If excessive disturbance is identified on leks, the Department will
cooperate with land management agencies or landowners to reduce the
disturbance.
Heavy livestock grazing and other land management activities can
reduce the quality of sharp-tailed grouse habitat.
The Department will encourage land managers to consider the needs of
sharp-tailed grouse when developing grazing, burning, and other
resource management activities. Ongoing Department and other
research will be developed into habitat management guidelines during
this planning period.
Occupied sharp-tailed grouse habitat continues to be lost to
agricultural development.
Cooperate with land management agencies to initiate land exchanges to
secure occupied sharp-tailed grouse habitat.
Consider cooperative land use agreements where feasible.
Consider acquiring key habitat areas.
Cropland retired under the Conservation Reserve Program provides
additional sharp-tailed grouse habitat.
The Department will evaluate these areas for sharp-tailed grouse use
and provide recommendations to landowners how to improve these and
other areas for sharp-tailed grouse habitat. Department cost-sharing
will be provided when possible.
Information on habitat requirements of gray partridge in Idaho is
lacking and inhibiting implementation of habitat management
programs.
The Department will seek funding for research and/or encourage others
to initiate studies to identify optimal gray partridge habitat. Available
data from other states will be used to develop habitat management
guidelines.
Isolated BLM tracts sometimes offer potential for improving gray
partridge habitat.
Incorporate BLM tracts into the Cooperative Wildlife Program that
provide habitat for gray partridge.
Consider gray partridge habitat needs in BLM tract rehabilitation
projects.
Pursue HIP projects on both public and private lands to benefit gray
partridge.
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Turkey
Issue 1.
Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.
Strategy 5.
Issue 2.
Strategy 1.
Strategy 2.

Winter snow depths may prevent turkeys from gaining access to
necessary foods in some areas that are otherwise suitable turkey
habitat. Winter feeding programs have expanded.
Release turkeys only in areas where birds may be expected to have
access to adequate winter food.
Do not feed turkeys except in emergency situations. Strategy 1.
Discourage winter feeding by landowners
Provide guidelines to landowners insistent upon feeding in order to
minimize the potential for exposure to disease.
Encourage development of winter food plots on private land, in
conjunction with CRP, HIP and other habitat programs.
Habitat degradation (loss of roost trees, overgrazing by livestock,
spraying for weed or insect control, etc.) can reduce or eliminate
turkey populations from some areas.
Help develop and adopt habitat management guidelines in conjunction
with the Western States Wild Turkey Technical Committee and the
National Wild Turkey Federation.
Recommend implementation of these guidelines by land management
agencies.

Mourning Dove
Mourning doves are a migratory species protected under the Migratory Bird Treaty Act and
are managed cooperatively with the USFWS.
Issue 1.
Riparian and other nesting habitat is being lost to urban expansion
and agricultural activities.
Strategy 1.
Encourage protection and enhancement of riparian habitats,
shelterbelts, hedgerows and other preferred nesting sites.
Strategy 2.
Provide quality nesting habitat on WMAs.
Rabbits
Issue 1.
Strategy 1.
Strategy 2.

Riparian and shrub habitat preferred by rabbits is being lost to
agricultural and urban expansion and range rehabilitation projects.
Encourage maintenance and enhancement of cottontail, pygmy rabbit
and snowshoe hare habitat.
Provide quality rabbit habitat on selected WMAs.

Waterfowl Management Plan
Management of migratory waterfowl is a joint federal/state effort, with the federal
government having primary responsibility. This responsibility was assigned to the USFWS
by the United States Congress in 1918, through the Migratory Bird Treaty Act (as
amended). This action was necessary because waterfowl are so widely distributed across
the North American continent, and because they are shared by many states, provinces, and
governments. This makes waterfowl management very difficult and complex. Hunting
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season frameworks are established annually by the USFWS after involving the states
through flyway councils. States must select seasons and bag limits within these
frameworks; they may be more restrictive but not more liberal. Waterfowl management has
been divided into several categories: ducks, geese, tundra swan, American coot, common
snipe, and sandhill crane. Management strategies are on a statewide basis, and few are
included below because of the large scale most strategies pertain to.
Common Snipe
Issue 1.
Strategy 1.

Sandhill Crane
Issue 1.
Strategy 1.

Heavy livestock grazing on small streams and marshes has a
detrimental impact on snipe feeding and nesting habitat.
Urge public and private land managers to:
- Adequately protect wet riparian areas from soil compaction by
livestock
- Consider the needs of waterfowl in land use decisions.
Sandhill crane habitat, especially nesting and brood-rearing, is
being adversely impacted in Idaho. Most impacts are related to
agriculture.
Attempt to protect and enhance wetlands throughout the state as
described in other strategies throughout this waterfowl management
plan and the nongame management plan.

Idaho Sage Grouse Management Plan 1997 (IDFG, 1997).
Strategies and issues specific to the Upper Mid Snake Subbasin.
Issues:
1) Wildfire destruction of winter habitat.
2) Water/meadows declining in availability and quality.
3) Invasion by exotic annual grasses and weeds.
4) Grass seedings (primarily crested wheatgrass) have replaced large amounts of
sage grouse habitat.
5) Loss of habitat because of fires on Air Force bombing range and other areas.
6) Checkerboard land ownership in some areas makes management difficult.
7) Sagebrush management on private lands.
8) Limited data on some populations.
9) Residential development.
Strategies:
1) Manage vegetation with sage grouse needs a priority.
2) Improve rehabilitation efforts after wildfires (include sagebrush, native grasses
and forbs in fire rehab efforts).
3) Establish firebreaks around any new bombing range impact areas.
4) Minimize disturbance to leks from bombing range activities.
5) Identify key habitats.
6) Restore meadows and riparian areas in uplands.
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7) Restore sagebrush/grass communities in key habitats.
8) Consolidate ownership in key habitats.
9) Support ongoing efforts to coordinate livestock and sage grouse habitat
management on federal, state, and private land in the Shoshone Basin.
10) Expand data collection on populations where data is limited.
11) Use conservation easements to protect sage grouse habitat.
Habitat Improvement Program. 5-year plan 1990-1994 (IDFG 1990)
Most counties in Region 4 of south central Idaho have excellent potential for upland bird
habitat development projects. Camas and Blaine Counties, however, have minimal
opportunity for improvement because of the severity of winter weather. Historically, the
Snake River Plain in this Region produced an abundance of birds.
Increasing pheasants will be the primary emphasis in Region 4. In almost all
counties the lack of suitable winter cover and adequate nesting cover limit pheasant
populations. Priority projects will include the establishment of woody cover in the form of
shelterbelts and shrub thickets. Problems to overcome include convincing landowners that
good woody cover will not take that much land out of agricultural production, and that
once planted, these species will need water for establishment and continued growth.
Fencing of existing winter cover will be encouraged and cost shared on to exclude
livestock and other forms of habitat degradation. Development of secure nesting cover and
reliable winter food will also be part of the program.
Chukar habitat development will receive secondary emphasis with most effort
directed toward the western side of the region.
Nongame and Endangered Wildlife Management Plan. (IDFG, 1990).
Goal 1.
Insure the viability of nongame populations, including threatened
and endangered species, and their habitats in Idaho.
Goal 2.
Employ a multi-faceted approach to expand the knowledge,
awareness and appreciation of the public about and for the nongame
wildlife resource.
Goal 3.
Provide a variety of opportunities to appreciate fish and wildlife in
Idaho.
Goal 4.
Maintain the most up-to-date repository of data on rare animals and
plants of the state.
Goal 5.
Recover those species identified as threatened and endangered in
Idaho and ensure the integrity of the recovered populations.
Goal 6.
Manage Sensitive Species and Species of Special Concern to prevent
them from becoming endangered.
Goal 7.
Build an informed, supportive, broad-based, public constituency for
wildlife conservation through educational material and recreational
opportunities.
Strategy 1.
Habitat acquisition. Because the Program has very limited funding,
habitat acquisition specifically for nongame species is not possible at
this time. The Departments priorities for land purchases are primarily

Upper Middle Snake Subbasin Summary

189

DRAFT May 17, 2002

Strategy 2.

for waterfowl, upland game bird, or big game management. The
Department is actively trying to acquire wetlands from monies generated
by the state waterfowl stamp, and in association with other organizations
such as Ducks Unlimited and The Nature Conservancy.
The Program will cooperate with the USFS in promoting their Animal
Inn Program, which is a public education effort on the value of snags to
nongame wildlife.

Research, Monitoring, and Evaluation Activities

There are a variety of monitoring activities in this subbasin. Most research and monitoring
have focused on water quality problems, and much fish monitoring is incorporated into
water quality monitoring programs (USGS NAQWA, IDEQ BURP) and FERC
hydropower relicensing efforts (IPC). Below is a list of monitoring activities within the
subbasin.
•

Fisheries/Aquatic
o IPC- molluscs
o IPC-Fish (Malad River, other Snake R. FERC studies)
o USGS: Upper Snake R. NAQWA and statewide monitoring.
o IDFG- Annual fishery surveys.
o IDFG- Snake River Native Salmonid Assessment (BPA project).
o BLM- Stream Proper Functioning Condition (PFC), fishery surveys.

•

Surface Water Monitoring
o IDEQ- BURP and 10 year TMDL effectiveness monitoring
o USGS/DEQ Statewide
o USGS NAQWA
o IDA- Idaho Department of Agriculture
o University of Idaho- contract for monitoring irrigation drains.
Groundwater Monitoring
o IDWR, in cooperation with USGS- state wide well monitoring program.
o IDA –Idaho Department of Agriculture
o IDEQ
o USGS/NAQWA
Wildlife/Terrestrial
o IDFG- Game population surveys.

•

•

Fisheries R&M

IDFG

The IDFG maintains a database of information for fish sampling done throughout the
Subbasin from data collected through Fish and Game studies and by holders of state fish
collecting permits. Most of the data is from IDFG studies fulfilling reporting requirements
for Sportfish Restoration funds.

Upper Middle Snake Subbasin Summary

190

DRAFT May 17, 2002

Wildlife monitoring and studies within the Subbasin include annual surveys of big
game and upland birds. Annual statewide big game reports include methods of survey,
survey results for deer and elk, annual flight survey and population estimate results, hunter
harvest estimates, and a listing of management objectives and habitat and biological issues,
(IDFG 2001). Annual upland bird surveys include counts of sage grouse and sharptail
grouse on strutting leks, mourning dove coo counts, and winter waterfowl counts.
Snake River Native Salmonid Assessment (BPA Project No. 980002)

This is an ongoing research project funded by BPA and implemented by IDFG. The project
was initiated in August 1998 to assess the current status of native salmonids in the middle
and upper Snake River provinces in Idaho (Phase I), identify factors limiting populations of
native salmonids (Phase II), and develop and implement recovery strategies and plans
(Phase III). The inventorying phase is being used to assess presence/absence and
abundance of native salmonids in all major watersheds of the middle and upper Snake
River provinces, and concurrent habitat measurements are being used to preliminarily
examine factors that influence this presence/absence and abundance. Genetic samples are
also being collected to assess the purity of populations and the degree of genetic variability
among and within populations of native salmonids. Based on these findings, major
limiting factors will be investigated during the second phase of the project. Recovery
strategies for individual or groups of subbasins will be developed to address the factors
most important in limiting the patterns of distribution and abundance of native salmonids.
Results: Phase I research on redband trout in the subbasin has just begun in the fall of
2001, and will continue with more intensive sampling during the summer of 2002. No
results are available.
The overall goal of this research is to protect and rebuild populations of native
salmonids in the middle and upper Snake River provinces to self-sustaining, harvestable
levels. Associated with this goal are three specific objectives, which are being
implemented in phases:
Objective 1
Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.
Strategy 5.

Assess current stock status and population trends of native salmonids
and their habitat.
Coordinate with other ongoing projects and entities to avoid data
duplication and to prioritize sampling efforts.
Use electrofishing and snorkeling to estimate presence/absence and
abundance of salmonids throughout the middle and upper Snake River
provinces.
Identify, describe, and measure stream habitat and landscape-level
characteristics at the fish sampling sites.
Collect genetic samples (fin clips) from native salmonids to determine
(using microsatellite DNA markers) the purity of populations and the
degree of genetic variability among and within populations.
Develop models that explain the occurrence and abundance of native
salmonids based on measurable characteristics of stream habitat and
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landscape features. Results will identify populations at risk and in need
of recovery strategies, and will guide study design for Objective 2.
Objective 2

Based on results from Objective (or Phase) 1, initiate studies to identify
major limiting factors and life history and habitat needs for native
salmonid populations throughout the middle and upper Snake River
provinces, especially for populations most at risk of extirpation.

Objective 3

Develop and implement recovery and protection plans based on results
from Objectives (or Phases) 1 and 2.

USGS National Water Quality Assessment (NAQWA)

The USGS initiated a NAQWA monitoring program on the Upper Snake River in 19921995. The NAWQWA program is part of a nationwide comprehensive program that
evaluates the extent of water quality, the effects of human and natural factors on water
quality, and the change over time on a variety of basins. The Upper Snake River NAQWA
program extends from King Hill to the Snake River headwaters in Wyoming. The
NAQWA monitoring program collects a variety of biological and chemical data to assess
water quality, aquatic health, and potential impacts. The type and purpose of data collected
are included in Appendix E. The Upper Snake River NAWQUA program includes many
sites within this subbasin in the Main Snake River, Rock Creek, Wood River, and springs.
The type of monitoring sites and number of site in the Upper Mid Snake River subbasin are
included in Table 66. The Upper Snake NAQWA study is an ongoing study and the
intensive phase initiated in 1992-1995 will be revisited in 2004. In the interim continuous
trend monitoring occurs at King Hill. Fish and temperature data from this study are
available on the USGS NAQWA web site http://idaho.usgs.gov/. In addition, numerous
publications are available that summarize water quality, aquatic biology, pesticide
concentrations in water and fish, are available on the web-site.
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Table 68. NAQWA sites in the Upper Middle Snake River subbasin. The monitoring
parameters are included in Appendix E.
Data Collection Sites
Stream Chemistry
-Basic Site
-Basic & Intensive
-Synoptic Site
-Special Studies

# Sites
36 Total
3
2
21
10

Stream Ecology
-Intensive Assessment-biology & contaminants
-Synoptic Assessment- least disturbed reference w/ contaminants
-Synoptic Assessments- least disturbed reference w/o
contaminants
-Synoptic Assessments-contaminants only
-Special Studies- least disturbed springs
Ground Water Chemistry

13 Total
4
2
1
1
6
Many

Groundwater/Surface Water

The level and importance of research and monitoring for groundwater and surface water
quality and quantity in this subbasin has been substantive. The level of activity in the
subbasin has increased recently, in part due to TMDL mandates, sensitive species issues,
concerns for public and aquatic health and the realization of the importance of conjunctive
management of groundwater and surface water. There are many state and federal agencies
involved in cooperative integrated monitoring of surface and groundwater.
The Snake River segment above King Hill has had much activity historically
regarding water quality because of the degree of water quality problems that occur between
Milner Dam and King Hill. Much of this information is located at the Twin falls IDEQ
field Office. Also, much information is available through the FERC relicensing process of
the four IPC dams upstream of King Hill (Hill, 1988).
IDEQ

IDEQ is involved with two surface water quality monitoring projects, the statewide BURP
monitoring process, and specific effectiveness monitoring for TMDL Best management
practices (BMP) implementation.
IDEQ TMDL trend monitoring

IDEQ recently initiated a 10 year trend monitoring plan which covers the Snake River in
this subbasin from Milner Dam to King Hill. The main objective of the monitoring plans is
to support compliance of the TMDL’s relative to the main stretches of the Snake River.
IDEQ is utilizing the water quality conditions of the Snake River as a "gauge" for
determining beneficial support status over the next 10-years as implementation plans are
being brought on-line by the various water user industries. Basic parameters being
monitored include pH, temperature, dissolved oxygen, turbidity, total suspended solids,
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total phosphorus, nitrite + nitrate, total ammonia, total Kjeldahl nitrogen, chlorophyll-a,
and flow. Additional monitoring needs for various tributaries are currently under
discussion between the IDEQ and the watershed advisory groups.
IDEQ Beneficial Use Reconnaissance Program (BURP) Monitoring

In 1993, The IDEQ embarked on a pilot program aimed at integrating biological and
chemical monitoring with physical habitat structure assessment to characterize stream
integrity and the quality of water. This program was developed in order to meet the Clean
Water Act requirements of monitoring and assessing biological assemblages as well as
developing biocriteria. Because of the success of the 1993 pilot, IDEQ expanded the
project statewide in 1994. Since 1994, the project has remained statewide. Objectives for
Burp monitoring include:
Objective 1
Objective 2
Objective 3
Objective 4

Assess waters of unknown water quality and beneficial uses
Determine beneficial use support status
Water Quality Limited List (303d list)
Use reference (least impacted) streams to set the comparison
standards for assessment.

The data collected by BURP is used to determine whether streams, creeks, rivers,
lakes, and reservoirs are meeting their beneficial uses. These beneficial uses are identified
in the Idaho water quality standards and include1:
• Aquatic life support – cold-water biota, seasonal cold-water biota, warm water biota,
and salmonid spawning.
• Contact recreation – primary (swimming) and secondary (boating).
• Water supply – domestic, agricultural, and industrial.
• Wildlife habitat and aesthetics.
Information from BURP is used to support the following programs:
• Total Maximum Daily Load (TMDL)
• Bull Trout Conservation Plan
• Cumulative Watershed Effects
• Water Quality Standards Revisions (designations)
BURP Site Selection Process:
Site selection requires preplanning to insure that sites are representative and
determine how many sites are needed to characterize the beneficial use status of the water
body. Also, site selection documents land use stratum, stream order, and Rosgen Channel
type. The minimum site length should be 40 times the wetted width or 200 meters,
whichever is greater. Sites are normally visited every 5 years, and some reference sites are
sampled annually.
1

Water Body Assessment Guidance, Second Edition, December 2000.

Upper Middle Snake Subbasin Summary

194

DRAFT May 17, 2002

BURP monitoring parameters
Physical / Chemical Variables Measured
• Temperature
• Conductivity
• Flow (Discharge, Q)
• Width and Depth
• Photo Documentation
• Latitude/Longitude
• Canopy Cover (Shade)
• Substrate
• Bank Stability
• Habitat Typing
• Habitat Assessment
• Pool Complexity
• Large Woody Debris

Biological Variables Evaluated
• Macroinvertebrates
• Fish
• Periphyton
• Bacteria
• Amphibians

Table 69. BURP monitoring sites and TMDL schedule in the Upper Mid Snake River
Subbasin.
HUC Code
HUC Name
# BURP Sites Date SBA Completed Date TMDL Completed
17040212 Mid-Snake River
104
1996
1997
17040212 Upper Snake-Rock
104
1998
1999
17040213 Salmon Falls
56
2004
2005
17040219 Big Wood
162
2000
2001
17040220 Camas
39
2002
2003
17040221 Little Wood
32
2002
2003
17050101 C. J. Strike Reservoir
22
2003
2004
Note: All HUCs accept CJ Strike Reservoir, are under IDEQ Twin Falls Regional Office. CJ Strike Reservoir
falls under IDEQ Boise Regional Office.

The IDEQ has assessed data using the BURP protocols for the years 1993, 1994,
1995, and 1996. The data collected using the BURP protocols for the years 1997, 1998,
and 1999 is scheduled to be assessed in late 2001.
During the 2000 season the IDEQ focused on E. coli bacteria sampling on the 1997,
1998, and 1999 BURP sites to determine whether these waterbody segments were meeting
their recreational beneficial uses. 427 bacteria samples were taken in 2000 that included
waterbody segments in all of the HUCs listed above.
The Twin Falls Regional Office of the IDEQ has primarily focused on the Little
Wood River and Camas Creek drainages during the field season of 2001. The BURP data
collected in these HUCs will be used to support the Sub-basin Assessments and Total
Maximum Daily Loads due in 2003 for these drainages. The Twin Falls Regional Office
has compiled a large amount of data collected by other agencies. These agencies include
the BLM, USFS, BOR, and the IDFG, University of Idaho, WRRI-Water Resources
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Research Institute. This data has been used and will be used to help determine whether a
waterbody segment is meeting its beneficial uses.
USGS Surface water

USGS has a cooperative program with IDEQ to monitor trends in surface water quality at
about 54 statewide sites. This trend network includes measures of water quantity, quality,
fish and invertebrate communities collected on a rotating basis. A site at King Hill on the
Snake River is monitored annually for trend data related to the ongoing NAQWA study in
the subbasin. The USGS maintains these data for public access at their website
http://idaho.usgs.gov/.
Groundwater Monitoring
IDA (Idaho Department of Agriculture)

The IDA conducts surface and groundwater water quality monitoring, partially in support
of the coordinated TMDL monitoring effort.
IDWR-Statewide Ambient Ground Water Quality Monitoring Program

Since 1990, the Statewide Ambient Ground Water Quality Monitoring Program, a
cooperative effort of the IDWR and the U.S. Geological Survey (USGS), has collected
ground water samples from more than 1,500 sites throughout Idaho to better understand the
health of the state’s aquifers (Nealy, 1994). Each year, about 400 wells are sampled across
Idaho for a variety of constituents. Currently, there are about 300 monitoring sites (wells
and springs) located in the Upper Mid Snake River Basin. Numerous Statewide Program
reports, technical summaries and site-specific data are available at the IDWR website:
www.idwr.state.id.us
The Statewide Program has the following objectives:
Objective 1.
Characterize the ground water quality in the state’s major aquifers.
Objective 2.
Determine if changes (trends) are occurring in ground water quality.
Objective 3.
Identify areas where ground water quality problems exist or are
emerging.
•
•
•
•
•
•

Parameters measured include:
Nutrients.
Pesticides.
Bacteria.
Volatile organic compounds.
Common ions (calcium, magnesium, etc.).
Trace elements (arsenic, copper, lead, etc.)
Programs/Projects
USFWS- Partners for Wildlife Program

The Partners for Wildlife program is being used as a strategy to implement the Mid Snake
River Aquatic Species Recovery Plan. The following projects were identified in the
recovery plan, but no updated information was available for the project or the plan
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Project 1- In partnership with TNC and the Thousand Springs Preserve, an experimental
project to create a wetlands to filter irrigation water before it enters the Snake River.
Objective 1.
Filter sediment and nutrients/agri-chemicals from irrigation water.
Objective 1.
Create wetlands.
Project 2) (Proposed, 1995)
Objective 1.
Create wetlands from irrigation return flows.
Objective 1.
Create and manage for wildlife habitat.
Projects-Water Quality
Idaho Dairy Pollution Prevention Initiative

A public-private partnership formed to eliminate dairy waste discharges to surface and
ground waters within the State of Idaho. Animal Feeding operations (AFO’s) have been
identified as a major source of nitrogen input into the groundwater and surface waters of
the Snake River plain in this subbasin. The partnership is composed of two federal
agencies (EPA, NRCS) and two state agencies (IDEQ, IDA), an industry group (The Idaho
Dairymen’s Association), and a state university (U of Idaho Extension Service).
Prior to the Dairy Initiative, the Idaho dairy industry was regulated by multiple
government agencies in a fragmented and uncoordinated manner. EPA, IDEQ and IDA
each conducted separate environmental and public health inspections and compliance
programs. This multi-agency effort was not only frustrating and confusing to the dairy
operators, it was also a very inefficient process that was not effectively addressing those
dairies that had routine waste discharges.
The Dairy Initiative has evolved into three distinct phases:
Phase 1: Program development and initial focus on waste containment:
• EPA and IDEQ wholly responsible for dairy waste control – pre-1995,
• The Dairy MOU was signed establishing IDA as lead agency to implement a more
environmentally effective program – October 1995,
• State legislation and rules developed providing IDA with authority to require full
containment of dairy wastes – early 1996,
• State Technical Team recommends to NRCS that funding dairy waste
improvements should be the agency’s highest priority for funding – 1996,
• NRCS provides over $3.2 million for financial assistance – 1996—1998,
• Facilities and systems in place to achieve full containment of dairy waste – 1997.
Phase 2: Program expands to include nutrient management for land application:
• Recognition by the Dairy Initiative partners that proper nutrient management is the
key to responsible land application of dairy waste – 1997,
• NRCS develops Nutrient Management Standard for Idaho – 1998 – 1999,
• IDA partners with NRCS, IDEQ, and U of I Extension Service to incorporate
NRCS Nutrient Management Standards into Dairy Nutrient Management Planning
requirements – 1998,
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•

Idaho OnePlan (a public-private collaboration to assist farmers in protecting the
environment – www.oneplan.org) tasked with developing software to assist with
nutrient management plans – 1999,
• State rules developed requiring nutrient management plans by July 2001 – 2000,
• Idaho OnePlan completes Nutrient Management Planning software – April 2001.
Phase 3: Program to address dairy site issues and odor:
• Legislation and rules to provide technical assistance to counties on proper siting
concerns for concentrated animal feeding operations – 1999,
• Legislation passed that provides for odor management plans and authorizes IDA to
develop rules – early 2001.
Results:
• There was an immediate and substantial increase in regulatory presence:
- Inspections increased from an average of 30-50/year to 2800/year,
- All licensed dairies, regardless of size, were inspected at least once,
- 63 milk permit revocations were taken during the period,
• Compliance status of dairies significantly improved:
- Total number of dairies in non-compliance dropped 76%,
- In 1996, 50% of the inspected dairies had non-discharging type violations.
This has been reduced to less 4% (IDA 2000 Annual Report),
- Discharge violation notices dropped 83%,
- In 1996, 25% of the dairies had some type of discharge violation. This has
dropped to less than 0.5% of the dairies (IDA 2000 Annual Report).
• 500 new waste storage ponds and handling facilities were constructed,
• The program is viewed very successfully by the parties to the Dairy MOU and other
interested organizations.
Soil and Water Conservation District Agricultural Implementation Projects

Local SWCDs also sponsor implementation projects in the Upper Middle Snake Subbasin
(see Table 68). Through these projects, agricultural BMPs are installed for the protection
of water quality from agricultural nonpoint sources as well as for the maintenance and
enhancement of fish and wildlife habitat.
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Table 70. Soil and Water Conservation District Agricultural Implementation Projects For
Water Quality and Habitat Enhancement.
Project
Vinyard Creek
East Upper Deep Creek
West Upper Deep Creek
Camas Creek
Scott’s Pond
Middle Little Wood River
LS/LQ
SWCA*
EQIP**
CRP***

Sponsor
North Side SWCD
Balanced Rock SCD
Balanced Rock SCD
Camas SCD
North Side SWCD
Wood River SWCD
Snake River SWCD
Wood River SWCD
All SWCDs
All SWCDs

Estimated Treatment (ac.)
5,403
2,573
4,683
22,303
4,890
6,093
1,800
1,200
12,130
13,980

* Soil and Water Conservation Assistance
** Environmental Quality Incentives Program
*** Conservation Reserve Program
NRCS Scotts Pond Watershed Proposal

The NRCS supplied one example of agriculture projects, NRCS Scott’s Pond Watershed
Proposal (NRCS, 2000), that is a good example of agricultural projects that affect water
quality and fisheries in the Upper Mid Snake subbasin. The project area is part of a larger
area involved in the clean up of the Middle Snake River. A broad-based grass-roots
campaign to restore fisheries and recreational uses of the river has lobbied for over a
decade for land treatment measures of the sort proposed in order to restore beneficial uses
to the Middle Snake. Five stream segments of the Middle Snake River (a total of 19.5 river
miles) are directly impacted by non-point pollution from the Scott's Pond project area.
Mandate: The project area is part of a larger area involved in the clean up of the
Middle Snake River, ordered by a federal court as the result of a lawsuit against EPA.
The Scotts Pond watershed report was developed as a Watershed Protection Plan and
Environmental Assessment for USDA's Small Watershed Program (PL– 566).
Statement of Problem:
-The Scott’s Pond watershed area has one of the highest concentrations of dairy cattle in
the nation.
-Elevated nitrates and the presence of ammonia in the local groundwater supply (the only
source of potable water) are red flags pointing to the need for accelerated conservation
-Nutrients and bacteria from animal wastes are contaminants in both ground and surface
waters.
-Improvements in both waste management systems and land application of animal wastes
are needed.
•
•
•

Impaired Beneficial Uses (Surface Waters):
Aquatic Life: Salmonid Spawning (Middle Snake River)
Aquatic Life: Cold and Warm Water Biota (Middle Snake River)
Recreation: Primary & Secondary Contact (Middle Snake River)
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•
•
•
•
•
•
•
•
•
•

Wildlife (Middle Snake River)
Aesthetics (Middle Snake River)
Agricultural Causes of Pollution
AFOs (Animal Feeding Operations) which lack adequate waste storage and
handling facilities
Improper animal waste utilization on cropland and pastureland
Irrigation-induced erosion
Direct flow of pollutants to groundwater through injection wells
Insufficient irrigation water management and nutrient management
Improper management of irrigated pastures
Improper cropping sequences
Ditch, canal and channel erosion
Goal(s):
1. To protect and enhance the quality of both ground and surface waters in the
Scott's Pond Watershed by developing a detailed water pollution abatement
plan for implementation.
2. To identify land uses and activities that may impact groundwater before
contamination levels exceed drinking water standards and take preventative
action so that the excessive cost and long-term impacts of cleaning up
contaminated groundwater can be avoided.

Objectives and Estimated Annual Benefits:
A) Improve the quality of both ground and surface water by:
1) Reduction in sediment yield
167,585 tons
2) Reduction of sediment delivered to the Snake River
77,450 tons
3) Reduction of leached nitrate nitrogen
2,318,396 lbs.
4) Reduction of phosphorus delivered to the Snake River
914,750 lbs.
5) Reduction of bacteria and pathogens delivered to the Snake River
6) Water quality improvements
a) Within project area: Very positive for both ground and surface water
b) Snake River: Very positive for both surface water and fisheries

(66%)
(65%)
(65%)
(65%)

Strategies:
A) Land treatment project measures include:
1) Cover and green manure crop,
2) Critical area planting,
3) Filter strips,
4) Irrigation pit or regulating reservoir,
5) Irrigation system - gated pipe (with surge) and sprinklers,
6) Well decommissioning (cap injection wells),
7) Upland wildlife habitat management,
8) Wetland wildlife habitat management,
9) Windbreak/shelterbelt establishment,
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10) Fencing,
11) Watering facility (livestock), and
12) Pasture and hayland planting.
B) Monitoring:
1) Ten year long term monitoring of surface waters by DEQ to assess TMDL/BMP
effectiveness.
2) Groundwater monitoring by IDA and IDL.
3) Irrigation drain monitoring- U of Idaho
Statement of Fish and Wildlife Needs

Fisheries/Aquatic
1. (USGS) A comprehensive monitoring program is needed for the middle Snake River
including measures of pollutant loads and associated aquatic life as related to beneficial
uses. Long-term monitoring sites are needed on the mainstem as well as major
tributaries and springs. Information is needed to evaluate the progress of the middle
snake TMDL and assess the status and trends of federally listed snail species as part of
the USFWS Snake River snail recovery efforts.
IDFG
2. Improved flow regime that resembles a more natural hydrograph for the Snake River
and tributaries throughout the subbasin. The timing, quantity and quality of the water
needs to mimic the natural, historic condition. Particular flow needs include:
• Spring spawning flow requirements for white sturgeon.
• Improved low flow conditions.
• Flushing flows for sediment (10,000 cfs identified)
Potential strategies include:
1) The purchase of water rights or land with water rights.
2) Changes in the state’s water laws to allow the conversion of consumptive
water rights into an instream beneficial use for fish and wildlife.
3) Elimination of load following activities at hydroelectric facilities.
4) Acquire storage space in subbasin reservoirs and large storage facilities
upstream such as American Falls and Palisades reservoirs.
5) Initiate water conservation and enforce moratorium on new water rights
throughout the basin. For example, water is currently over-allocated for
irrigation and aesthetic uses in the upper Big Wood River system that has
caused the Big Wood River to be essentially dried up downstream of
Bellevue and upstream of the Hwy 20 bridge. The cumulative effect from
the numerous water withdrawals from the Big Wood River channel has
resulted in a change in channel capacity and riparian area that is adapted to
smaller stream flows. When there are significant flows due to higher than
normal snowpack, it becomes more of a catastrophic event because of this
change in the riparian area.
3. Restore year-round flows to the Little Wood River downstream of Little Wood
Reservoir and upstream of its confluence with Silver Creek.
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Strategy: Install a mechanism to conserve reservoir water through a pressurized
delivery system (e.g. pipes instead of open canals) with the savings used for a
minimum instream flow.
4. Reduce high water temperatures in lowland streams.
Strategies may include 1) increase in flows or 2) riparian restoration and protection
from development or grazing and 3) upland shrub plantings to reduce soil
temperature.
5. Improve water quality in lower Rock Creek in Twin Falls County. Rock Creek
currently receives large quantities of sediment and nutrients through agricultural runoff.
6. Restore riparian, streambank, channel, floodplain, and wetland conditions throughout
the subbasin where habitat has been severely degraded.
7. Decrease water temperatures in the mainstem of the Snake River.
Strategy: Increasing summer time flows through this section of the river by
increasing bypass flows through Milner Dam.
8. Improve water quality on the mainstem of the Snake River and tributaries throughout
the subbasin, including reducing the build up of sediments and organic pollutants in the
river.
Strategies: 1) Increasing summer time flows through this section of the river by
increasing bypass flows through Milner Dam. 2) Constructing settling ponds and
wetlands to filter sediment and other pollutants. 3) Implement various TMDL’s and
associated BMP’s.
9. Reduce entrainment of white sturgeon between the Snake River dams.
Strategy: Provide safe and effective two-way fish passage on the Snake River
Dams, including C.J. Strike Dam.
10. Development and implementation of biologically-based flow regimes for the Snake
River and tributaries throughout the subbasin.
11. A detailed, quantitative assessment of the impacts of proposed and ongoing aquifer
recharge projects on fish and wildlife habitat and populations.
12. Screening of irrigation canals throughout the subbasin to prevent the loss of fish
through the canal system.
13. Reconnect tributaries to the Snake River and to other tributaries to allow free passage
of fish to historic habitats.
14. Determine and establish minimum conservation pools in subbasin reservoirs to sustain
aquatic and terrestrial resources.
15. Fish and wildlife loss assessments for the BOR owned Little Wood River Reservoir
and other reservoirs throughout the subbasin.
16. Describe the relative importance of the Snake River and key tributaries to redband
trout.
17. Provide fish passage around or remove manmade barriers to fish passage (e.g.
irrigation diversion structures, dams).
18. Complete the TMDL for the CJ Strike reach (huc # 17050101).
19. Protect the remaining undeveloped springs along the Snake River.
Miscellaneous Aquatic.
20. Implement study of genetics, population viability and life history requirements of white
sturgeon. Most life history studies have been conducted downstream in larger rivers
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and extrapolated to this population, however major differences occur: 1) furthest
upstream and most isolated population 2) habitat differs a) smaller river, habitat may be
limiting for various life history stages b) major food source has disappeared or been
reduced (salmon/steelhead, large freshwater molluscs) b) water quality impairment is
severe.
21. There is a strong need in this subbasin to have a common method and geographic unit
for collecting, collating and presenting data for comprehensive assessments of aquatic
condition (stream/fish habitat, riparian, wetlands). There are no overall comprehensive
assessments of aquatic habitat, wetland or riparian habitat for the subbasin. Each
management agency and landtype/landuse has different methods of assessment and
geographic units and scales for reporting information. Furthermore, there are also
different degrees of data and information synthesis and summaries. For example, The
USFS (USFS 2000) has identified the need/desire to assess streams using Proper
Functioning Condition (PFC) methods, which would be more similar to the methods
employed by the BLM.
Needs identified in the Native Salmonid Assessment Research Program for the Mid and
Upper Snake River provinces:
22. Continue to inventory native salmonids in the upper and middle Snake River provinces
to determine current status and major factors limiting their distribution and abundance,
and based on these findings, develop and implement plans and strategies for recovery
where populations are at risk of extirpation.
23. Use genetic markers to detect and quantify levels of hatchery produced O. mykiss
introgression within native redband trout populations and to delineate genetic
population structure of redband trout throughout their historic range. This fundamental
genetic information with regards to introgressive hybridization and genetic population
structure is needed to identify remaining pure populations, preserve existing genetic
variability, and identify population segments for the development of management plans
and the designation of conservation units/management units.
24. Compare rates of hybridization and introgression between hatchery produced O. mykiss
and native populations of Yellowstone cutthroat, redband trout, and westslope cutthroat
trout. A greater understanding of the phenomenon of hybridization and introgression
observed within Oncorynchus populations throughout the middle and upper Snake
River provinces should allow a better assessment of the impacts of past hatchery
produced O. mykiss introductions and allow a better evaluation of the possible future
genetic risks native Oncorynchus populations face with regards to hybridization and
introgression.
25. Continue coordinated collection of water temperature data (between USFS, DEQ and
IDFG) throughout the middle and upper Snake River provinces.
Wildlife/Terrestrial
(BLM)
26. There is a need to improve vegetation habitat diversity and plant community structure
on much of the mid-elevation and lower elevation range sites on lands north of the
Snake River. There are extensive areas that are dominated by exotic annual and
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introduced perennial herbaceous plant communities. This has created narrow corridors
of an intact sagebrush habitat that link sagebrush communities north and south of the
Snake River. In addition, the plant communities which contain a shrub overstory are
becoming increasingly separated by wildfires. Many of these lower elevation
sagebrush communities also lack native perennial herbaceous species. The resulting
plant communities do not contain either the desired multi-level habitat structure or the
diversity of plant species, which is necessary to meet the life-cycle needs of a more
diverse assemblage of wildlife species. The greatest opportunities for sustained
changes in habitat values for wildlife occur primarily on lands administered by the
BLM.
27. Efforts to improve wildlife habitat quality for a greater number of native resident and
migratory wildlife species should include a variety of vegetation rehabilitation
techniques. It is estimated that 444,000 acres (in Shoshone and Burley BLM FO only)
in the subbasin would benefit by some type of habitat conversion or augmentation. The
rehabilitation effort should result in a mosaic of plant communities with their attendant
structural differences. This would help restore suitable habitat conditions to meet the
seasonal needs of a greater number of native wildlife species than exist with current
plant communities.
Strategies:
1) Approximately two-thirds of the vegetation treatment area would benefit
by increasing native shrub establishment in perennial herbaceous plant
communities.
2) The remaining area would require the re-establishment of a perennial
grass, forb and shrub plant community.
A partial listing of some of the habitat improvement techniques which would likely
be used include:
• Prescribed burning followed by drill seeding;
• Plowing followed by drill seeding;
• Herbicide treatment followed by drill seeding;
• Herbicide treatment;
• Interseeding of missing perennial habitat structural components.
(IDFG)
28. Reduce mortality of big game on Interstate 84.
Strategy: Install fencing along the interstate in areas where deer are known to
winter in large numbers and providing crossings where needed (under or
overpasses).
29. Restore and protect sagebrush in areas where sagebrush obligate wildlife species need
large contiguous blocks of sagebrush for survival.
Strategy: Purchase of land or conservation easements in areas where there is a need
to restore or protect this habitat.
30. Improve the mechanism for restoring native vegetation after range fires. There needs to
be a greater emphasis on restoring native vegetation after large fires by having a more
dependable source of native seeds available. Historically, the BLM’s policy was to
reseed burnt rangeland with crested wheatgrass when other native vegetation is not
available.
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31. Reduce the spread of noxious weeds in sagebrush steppe habitat.
32. Improve critical nesting and wintering habitat for sage grouse. Sage grouse require the
presence of residual plant materials associated with sagebrush communities for
successful nesting and brood rearing.
Strategies: 1) Improvements in grazing management and better control of noxious
weeds. 2) Improved wintering habitat could be provided through the same
mechanisms.
33. Expansion of the sharptail grouse range through habitat improvements and
reintroductions.
Strategy: Sharptail grouse have specific habitat requirements that could be
provided with 1) changes in current rangeland management practices and by 2)
reseeding or planting vegetation in upland areas suitable for sharptail grouse.
34. There is need to better understand the habitat requirements for mountain quail. This
species was historically abundant but is now completely extirpated from the Subbasin.
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Upper Middle Snake River Subbasin Recommendations
Projects and Budgets
Continuation of Ongoing Projects
Project: 32002 – Implement Best Management Practices to improve riparian

habitat and upland conditions within the Billingsley Creek watershed.
Sponsor:

Gooding Soil Conservation District (GSCD)

Short Description:

Enhance riparian habitat and reduce non-point source pollution within the Billingsley
Creek watershed through the development and implementation of conservation plans on
private lands, coordinated with state owned and managed lands within the watershed.
Abbreviated Abstract

Billingsley Creek near Hagerman, Idaho is an important redband/rainbow trout fisheries
stream, currently being impacted by upland non-point source pollutants, point source
pollutants (hatcheries) and riparian grazing impacts. Numerous fish hatcheries exist on the
stream, a couple of hydropower plants, and agricultural land uses throughout the
watershed. Ownership on the stream area itself is approximately one-third state and twothirds private. Resource needs include upland reductions in sediment and nutrient loads,
riparian habitat improvements, including narrowing of stream widths, canopy cover,
stabilizing bank vegetation, and habitat cover, such as overhanging bank, small woody
debris, and a greater amount of pools and substrate suitable for spawning.
Many groups and agencies such as the Gooding Soil Conservation District (GSCD),
Natural Resources Conservation Service (NRCS), Idaho Soil Conservation Commission
(ISCC), the Idaho Department of Fish and Game (IDFG), the Idaho Department of Parks
and Recreation (IDPR), Idaho Department of Environmental Quality (IDEQ), University of
Idaho Cooperative Extension, Ducks Unlimited, the County Commissioners, Magic Valley
Fly Fisherman, and others, are aware of the importance of the stream in its ability to sustain
fisheries and provide an educational opportunity to the public in hatchery and riparian
enhancement activities.
This riparian and upland enhancement project will address natural resource
problems in a holistic-ecologically based manner. By cooperating with numerous agencies
and interests, multiple natural resource and social objectives will be achieved through this
cooperative effort. Best Management Practice (BMP) effectiveness and watershed
monitoring will help the public begin to understand the importance of upland and riparian
BMPs and how best to achieve multiple natural resource and social objectives through the
application of those BMPs with sound, scientifically and socially based installation and
operation standards.
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Relationship to Other Projects

Project ID

98002

Title

Nature of Relationship

Snake River Native
Salmonid Assessment

Data share & coordination of
monitoring activities

Relationship to Existing Goals, Objectives and Strategies

This proposed project complements the ongoing soil and water conservation activities of the local Gooding
SCD and NRCS. Through their programs, all natural resource problems are addressed where feasible to the
cooperating landowner, through technically sound environmental planning. NRCS planning policy ensures
NEPA requirements and other local, state, and federal requirements and laws are met.

An existing TMDL plan exists on the Middle Snake region, where multiple
tributaries entering the Snake River require specific reductions in pollutants. The
1997 Mid Snake Management Plan is a TMDL for phosphorus, where Billingsley
Creek is one of the tributaries within the TMDL area. It is also currently undergoing
a tributary specific TMDL plan by IDEQ, which this project will coordinate with to
also address the TMDL requirements.
The new Billingsley Creek State Park is undergoing the development of a management plan,
developed by IDPR with some support from local agencies and interests. Within that plan will be tasks
outlined to improve existing natural resource conditions and public educational opportunities. This project
will cooperate and be consistent with the IDPR and IDFG management plan objectives.
The Magic Valley Fly Fisherman considers Billingsley Creek a priority to begin improving the
fisheries habitat. Conservation measures and public awareness activities will be coordinated with the
Fisherman group to ensure that multiple objectives are met. Along with the Gooding SCD, this local support
will only enhance future implementation of BMPs and educational opportunities.

The FWS’s Snake River Aquatic Recovery Plan objectives include:
Objective 4: Conduct research on the ecology of the native fishes of the Snake River,
Strategies
1: Secure remaining native cutthroat and redband trout habitats in the S.R. basin,
Action: Determine the status of remnant redband trout in Snake River
tributaries
Action: Identify additional conservation measures to protect unique trout
stocks between C.J. Strike Reservoir and American Falls Dam (NWPPC,
2001). The FWS will be consulted upon the development of the watershed
monitoring plan and enhancement activities where appropriate.
In August of 2001, IDWR designated two new Ground Water Management Areas
(GWMA’s) within the Snake River Plain related to spring flow surface water recharge to
the Snake River, The American Falls GWMA and the Thousand Springs CGMA. The
Thousand Springs GWA is located within the Upper Middle Snake subbasin and extends
from around Kimberly to just east of King Hill. Billingsley Creek lies completely within
the Thousand Springs GWA. The CGMA’s were established because groundwater use and
drought conditions have reduced spring discharge to the Snake River and reduced the
amount of surface water for senior water rights. IDWR will be consulted for any ground or
surface water related activities within the watershed, specifically where diversion flows
may be supplemented or eliminated with other waters.
The purpose of the Comprehensive State Water Plan-Snake River: Milner Dam to
King Hill (IWRB 1993), is to determine protection status for the Mid Snake between
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Milner Dam and King Hill. The Plan also includes recommendations by the Water
Resources Board for the Mid Snake reach. Recommendation 2 is to study methods for
increasing flows during low flow periods in the Middle Snake reach. By the end of the
first year of this project, the environmental assessment will have evaluated the potential
locations where diverted flows may be replaced or supplemented with other waters,
increasing stream flows.
The IDWR Snake River Plain Recharge/Feasibility Study (IDWR, 1999) also
overlays the Billingsley watershed. Where overuse of groundwater is an impact to natural
spring flows, the main objective of this study is to sustain or increase ground-water levels
and the outflow from springs discharging to the Snake River. Current redband
trout/rainbow distribution in the study area is restricted to the unaltered springs, tributaries,
and seasonal use of the mainstem and side channel habitats. Spawning and early
development occurs primarily in side channels and spring-fed creeks. Low flows during
the non-irrigation season have been identified as a major factor limiting survival of
juvenile redband trout. Side channel habitats are critical to the survival of juvenile trout
and are typically the first to dry up as flows decrease. A managed recharge program that
results in drying up of these side channels would have a negative impact to redband trout
and other aquatic organisms that use these habitats. The major impact would be in the
reach between Shoshone Falls and Thousand Springs. Fish and wildlife maintenance flows
would reduce but not completely eliminate the negative impacts (Upper Middle Snake
subbasin summary). Again, IDWR will be consulted with for specific purposes throughout
the project period.
The Snake River Native Salmonid Assessment project (BPA project #98002) goals
are analogous to some of those mentioned above, as well as others, namely to promote the
long-term viability of native resident salmonids. IDFG activities under this assessment
project will correspond to those in the Billingsley project. Data collection will be
coordinated with the native salmonid assessment project, primarily through the Jerome
IDFG field office. Information and data generated within the Billingsley project will be
made available to the native salmonid assessment.
Review Comments

Concerns expressed relative to Proposals 32012 and 33007 also apply to this project. In
addition, CBFWA found that some of the work would be performed in a State Park and
question whether it should be a BPA responsibility. CBFWA also found that there is a lack
of coordination with the Tribes.
Budget

FY2003
$114,635
Category: Recommended Action
Comments:

FY2004
$86,135
Category: Recommended Action
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Research, Monitoring and Evaluation Activities

There are a variety of monitoring activities in this subbasin. Most research and monitoring
have focused on water quality problems, and much fish monitoring is incorporated into
water quality monitoring programs (USGS NAQWA, IDEQ BURP) and FERC
hydropower relicensing efforts (IPC). Below is a list of monitoring activities within the
subbasin.
A. Fisheries/Aquatic
o IPC- molluscs
o IPC-Fish (Malad River, other Snake R. FERC studies)
o USGS: Upper Snake R. NAQWA and statewide monitoring.
o IDFG- Annual fishery surveys.
o IDFG- Snake River Native Salmonid Assessment (BPA project).
o BLM- Stream Proper Functioning Condition (PFC), fishery surveys.
B. Surface Water Monitoring
o IDEQ- BURP and 10 year TMDL effectiveness monitoring
o USGS/DEQ Statewide
o USGS NAQWA
o IDA- Idaho Department of Agriculture
o University of Idaho- contract for monitoring irrigation drains.
• Groundwater Monitoring
o IDWR, in cooperation with USGS- state wide well monitoring program.
o IDA –Idaho Department of Agriculture
o IDEQ
o USGS/NAQWA
C. Wildlife/Terrestrial
o IDFG- Game population surveys.
Fisheries R&M

IDFG

The IDFG maintains a database of information for fish sampling done throughout the
Subbasin from data collected through Fish and Game studies and by holders of state fish
collecting permits. Most of the data is from IDFG studies fulfilling reporting requirements
for Sportfish Restoration funds.
Wildlife monitoring and studies within the Subbasin include annual surveys of big
game and upland birds. Annual statewide big game reports include methods of survey,
survey results for deer and elk, annual flight survey and population estimate results, hunter
harvest estimates, and a listing of management objectives and habitat and biological issues,
(IDFG 2001). Annual upland bird surveys include counts of sage grouse and sharptail
grouse on strutting leks, mourning dove coo counts, and winter waterfowl counts.
Snake River Native Salmonid Assessment (BPA Project No. 980002)

This is an ongoing research project funded by BPA and implemented by IDFG. The project
was initiated in August 1998 to assess the current status of native salmonids in the middle
and upper Snake River provinces in Idaho (Phase I), identify factors limiting populations of
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native salmonids (Phase II), and develop and implement recovery strategies and plans
(Phase III). The inventorying phase is being used to assess presence/absence and
abundance of native salmonids in all major watersheds of the middle and upper Snake
River provinces, and concurrent habitat measurements are being used to preliminarily
examine factors that influence this presence/absence and abundance. Genetic samples are
also being collected to assess the purity of populations and the degree of genetic variability
among and within populations of native salmonids. Based on these findings, major
limiting factors will be investigated during the second phase of the project. Recovery
strategies for individual or groups of subbasins will be developed to address the factors
most important in limiting the patterns of distribution and abundance of native salmonids.
Results: Phase I research on redband trout in the subbasin has just begun in the fall of
2001, and will continue with more intensive sampling during the summer of 2002. No
results are available.
The overall goal of this research is to protect and rebuild populations of native
salmonids in the middle and upper Snake River provinces to self-sustaining, harvestable
levels. Associated with this goal are three specific objectives, which are being
implemented in phases:
Objective 1
Strategy 1.
Strategy 2.
Strategy 3.
Strategy 4.
Strategy 5.

Assess current stock status and population trends of native salmonids
and their habitat.
Coordinate with other ongoing projects and entities to avoid data
duplication and to prioritize sampling efforts.
Use electrofishing and snorkeling to estimate presence/absence and
abundance of salmonids throughout the middle and upper Snake River
provinces.
Identify, describe, and measure stream habitat and landscape-level
characteristics at the fish sampling sites.
Collect genetic samples (fin clips) from native salmonids to determine
(using microsatellite DNA markers) the purity of populations and the
degree of genetic variability among and within populations.
Develop models that explain the occurrence and abundance of native
salmonids based on measurable characteristics of stream habitat and
landscape features. Results will identify populations at risk and in need
of recovery strategies, and will guide study design for Objective 2.

Objective 2

Based on results from Objective (or Phase) 1, initiate studies to identify
major limiting factors and life history and habitat needs for native
salmonid populations throughout the middle and upper Snake River
provinces, especially for populations most at risk of extirpation.

Objective 3

Develop and implement recovery and protection plans based on results
from Objectives (or Phases) 1 and 2.
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USGS National Water Quality Assessment (NAQWA)

The USGS initiated a NAQWA monitoring program on the Upper Snake River in 19921995. The NAWQWA program is part of a nationwide comprehensive program that
evaluates the extent of water quality, the effects of human and natural factors on water
quality, and the change over time on a variety of basins. The Upper Snake River NAQWA
program extends from King Hill to the Snake River headwaters in Wyoming. The
NAQWA monitoring program collects a variety of biological and chemical data to assess
water quality, aquatic health, and potential impacts.. The Upper Snake River NAWQUA
program includes many sites within this subbasin in the Main Snake River, Rock Creek,
Wood River, and springs. The Upper Snake NAQWA study is an ongoing study and the
intensive phase initiated in 1992-1995 will be revisited in 2004. In the interim continuous
trend monitoring occurs at King Hill. Fish and temperature data from this study are
available on the USGS NAQWA web site http://idaho.usgs.gov/. In addition, numerous
publications are available that summarize water quality, aquatic biology, pesticide
concentrations in water and fish, are available on the web-site.
Groundwater/Surface Water

The level and importance of research and monitoring for groundwater and surface water
quality and quantity in this subbasin has been substantive. The level of activity in the
subbasin has increased recently, in part due to TMDL mandates, sensitive species issues,
concerns for public and aquatic health and the realization of the importance of conjunctive
management of groundwater and surface water. There are many state and federal agencies
involved in cooperative integrated monitoring of surface and groundwater.
The Snake River segment above King Hill has had much activity historically
regarding water quality because of the degree of water quality problems that occur between
Milner Dam and King Hill. Much of this information is located at the Twin falls IDEQ
field Office. Also, much information is available through the FERC relicensing process of
the four IPC dams upstream of King Hill (Hill, 1988).
IDEQ

IDEQ is involved with two surface water quality monitoring projects, the statewide BURP
monitoring process, and specific effectiveness monitoring for TMDL Best management
practices (BMP) implementation.
IDEQ TMDL trend monitoring

IDEQ recently initiated a 10 year trend monitoring plan which covers the Snake River in
this subbasin from Milner Dam to King Hill. The main objective of the monitoring plans is
to support compliance of the TMDL’s relative to the main stretches of the Snake River.
IDEQ is utilizing the water quality conditions of the Snake River as a "gauge" for
determining beneficial support status over the next 10-years as implementation plans are
being brought on-line by the various water user industries. Basic parameters being
monitored include pH, temperature, dissolved oxygen, turbidity, total suspended solids,
total phosphorus, nitrite + nitrate, total ammonia, total Kjeldahl nitrogen, chlorophyll-a,
and flow. Additional monitoring needs for various tributaries are currently under
discussion between the IDEQ and the watershed advisory groups.
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IDEQ Beneficial Use Reconnaissance Program (BURP) Monitoring

In 1993, The IDEQ embarked on a pilot program aimed at integrating biological and
chemical monitoring with physical habitat structure assessment to characterize stream
integrity and the quality of water. This program was developed in order to meet the Clean
Water Act requirements of monitoring and assessing biological assemblages as well as
developing biocriteria. Because of the success of the 1993 pilot, IDEQ expanded the
project statewide in 1994. Since 1994, the project has remained statewide. Objectives for
Burp monitoring include:
Objective 1
Assess waters of unknown water quality and beneficial uses
Objective 2
Determine beneficial use support status
Objective 3
Water Quality Limited List (303d list)
Objective 4
Use reference (least impacted) streams to set the comparison
standards for assessment.
The data collected by BURP is used to determine whether streams, creeks, rivers,
lakes, and reservoirs are meeting their beneficial uses. These beneficial uses are identified
in the Idaho water quality standards and include2:
• Aquatic life support – cold-water biota, seasonal cold-water biota, warm water biota,
and salmonid spawning.
• Contact recreation – primary (swimming) and secondary (boating).
• Water supply – domestic, agricultural, and industrial.
• Wildlife habitat and aesthetics.
Information from BURP is used to support the following programs:
• Total Maximum Daily Load (TMDL)
• Bull Trout Conservation Plan
• Cumulative Watershed Effects
• Water Quality Standards Revisions (designations)
BURP Site Selection Process:
Site selection requires preplanning to insure that sites are representative and determine how
many sites are needed to characterize the beneficial use status of the water body. Also, site
selection documents land use stratum, stream order, and Rosgen Channel type. The
minimum site length should be 40 times the wetted width or 200 meters, whichever is
greater. Sites are normally visited every 5 years, and some reference sites are sampled
annually.

2

Water Body Assessment Guidance, Second Edition, December 2000.

Upper Middle Snake Subbasin Summary

212

DRAFT May 17, 2002

BURP monitoring parameters

Physical / Chemical Variables Measured
• Temperature
• Conductivity
• Flow (Discharge, Q)
• Width and Depth
• Photo Documentation
• Latitude/Longitude
• Canopy Cover (Shade)
• Substrate
• Bank Stability
• Habitat Typing
• Habitat Assessment
• Pool Complexity
• Large Woody Debris

Biological Variables Evaluated
• Macroinvertebrates
• Fish
• Periphyton
• Bacteria
• Amphibians

The IDEQ has assessed data using the BURP protocols for the years 1993, 1994,
1995, and 1996. The data collected using the BURP protocols for the years 1997, 1998,
and 1999 is scheduled to be assessed in late 2001.
During the 2000 season the IDEQ focused on E. coli bacteria sampling on the 1997,
1998, and 1999 BURP sites to determine whether these waterbody segments were meeting
their recreational beneficial uses. 427 bacteria samples were taken in 2000 that included
waterbody segments in all of the HUCs listed above.
The Twin Falls Regional Office of the IDEQ has primarily focused on the Little
Wood River and Camas Creek drainages during the field season of 2001. The BURP data
collected in these HUCs will be used to support the Sub-basin Assessments and Total
Maximum Daily Loads due in 2003 for these drainages. The Twin Falls Regional Office
has compiled a large amount of data collected by other agencies. These agencies include
the BLM, USFS, BOR, and the IDFG, University of Idaho, WRRI-Water Resources
Research Institute. This data has been used and will be used to help determine whether a
waterbody segment is meeting its beneficial uses.
USGS Surface water

USGS has a cooperative program with IDEQ to monitor trends in surface water quality at
about 54 statewide sites. This trend network includes measures of water quantity, quality,
fish and invertebrate communities collected on a rotating basis. A site at King Hill on the
Snake River is monitored annually for trend data related to the ongoing NAQWA study in
the subbasin. The USGS maintains these data for public access at their website
http://idaho.usgs.gov/.
Groundwater Monitoring
IDA (Idaho Department of Agriculture)

The IDA conducts surface and groundwater water quality monitoring, partially in support
of the coordinated TMDL monitoring effort.
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IDWR-Statewide Ambient Ground Water Quality Monitoring Program

Since 1990, the Statewide Ambient Ground Water Quality Monitoring Program, a
cooperative effort of the IDWR and the U.S. Geological Survey (USGS), has collected
ground water samples from more than 1,500 sites throughout Idaho to better understand the
health of the state’s aquifers (Nealy, 1994). Each year, about 400 wells are sampled across
Idaho for a variety of constituents. Currently, there are about 300 monitoring sites (wells
and springs) located in the Upper Mid Snake River Basin. Numerous Statewide Program
reports, technical summaries and site-specific data are available at the IDWR website:
www.idwr.state.id.us
The Statewide Program has the following objectives:
Objective 1.
Characterize the ground water quality in the state’s major aquifers.
Objective 2.
Determine if changes (trends) are occurring in ground water quality.
Objective 3.
Identify areas where ground water quality problems exist or are
emerging.
Parameters measured include:
• Nutrients.
• Pesticides.
• Bacteria.
• Volatile organic compounds.
• Common ions (calcium, magnesium, etc.).
• Trace elements (arsenic, copper, lead, etc.)
Programs/Projects
USFWS- Partners for Wildlife Program

The Partners for Wildlife program is being used as a strategy to implement the Mid Snake
River Aquatic Species Recovery Plan. The following projects were identified in the
recovery plan, but no updated information was available for the project or the plan
Project 1- In partnership with TNC and the Thousand Springs Preserve, an experimental
project to create a wetlands to filter irrigation water before it enters the Snake River.
Objective 1.
Filter sediment and nutrients/agri-chemicals from irrigation water.
Objective 1.
Create wetlands.
Project 2) (Proposed, 1995)
Objective 1.
Create wetlands from irrigation return flows.
Objective 1.
Create and manage for wildlife habitat.
Projects-Water Quality
Idaho Dairy Pollution Prevention Initiative

A public-private partnership formed to eliminate dairy waste discharges to surface and
ground waters within the State of Idaho. Animal Feeding operations (AFO’s) have been
identified as a major source of nitrogen input into the groundwater and surface waters of
the Snake River plain in this subbasin. The partnership is composed of two federal
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agencies (EPA, NRCS) and two state agencies (IDEQ, IDA), an industry group (The Idaho
Dairymen’s Association), and a state university (U of Idaho Extension Service).
Prior to the Dairy Initiative, the Idaho dairy industry was regulated by multiple
government agencies in a fragmented and uncoordinated manner. EPA, IDEQ and IDA
each conducted separate environmental and public health inspections and compliance
programs. This multi-agency effort was not only frustrating and confusing to the dairy
operators, it was also a very inefficient process that was not effectively addressing those
dairies that had routine waste discharges.
The Dairy Initiative has evolved into three distinct phases:
Phase 1: Program development and initial focus on waste containment:
• EPA and IDEQ wholly responsible for dairy waste control – pre-1995,
• The Dairy MOU was signed establishing IDA as lead agency to implement a more
environmentally effective program – October 1995,
• State legislation and rules developed providing IDA with authority to require full
containment of dairy wastes – early 1996,
• State Technical Team recommends to NRCS that funding dairy waste
improvements should be the agency’s highest priority for funding – 1996,
• NRCS provides over $3.2 million for financial assistance – 1996—1998,
• Facilities and systems in place to achieve full containment of dairy waste – 1997.
Phase 2: Program expands to include nutrient management for land application:
• Recognition by the Dairy Initiative partners that proper nutrient management is the
key to responsible land application of dairy waste – 1997,
• NRCS develops Nutrient Management Standard for Idaho – 1998 – 1999,
• IDA partners with NRCS, IDEQ, and U of I Extension Service to incorporate
NRCS Nutrient Management Standards into Dairy Nutrient Management Planning
requirements – 1998,
• Idaho OnePlan (a public-private collaboration to assist farmers in protecting the
environment – www.oneplan.org) tasked with developing software to assist with
nutrient management plans – 1999,
• State rules developed requiring nutrient management plans by July 2001 – 2000,
• Idaho One Plan completes Nutrient Management Planning software – April 2001.
Phase 3: Program to address dairy site issues and odor:
• Legislation and rules to provide technical assistance to counties on proper siting
concerns for concentrated animal feeding operations – 1999,
• Legislation passed that provides for odor management plans and authorizes IDA to
develop rules – early 2001.
Results:
• There was an immediate and substantial increase in regulatory presence:
- Inspections increased from an average of 30-50/year to 2800/year,
- All licensed dairies, regardless of size, were inspected at least once,
- 63 milk permit revocations were taken during the period,
• Compliance status of dairies significantly improved:
- Total number of dairies in non-compliance dropped 76%,
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-

•
•

In 1996, 50% of the inspected dairies had non-discharging type violations.
This has been reduced to less 4% (IDA 2000 Annual Report),
- Discharge violation notices dropped 83%,
- In 1996, 25% of the dairies had some type of discharge violation. This has
dropped to less than 0.5% of the dairies (IDA 2000 Annual Report).
500 new waste storage ponds and handling facilities were constructed,
The program is viewed very successfully by the parties to the Dairy MOU and other
interested organizations.
Soil and Water Conservation District Agricultural Implementation Projects

Local SWCDs also sponsor implementation projects in the Upper Middle Snake Subbasin.
Through these projects, agricultural BMPs are installed for the protection of water quality
from agricultural nonpoint sources as well as for the maintenance and enhancement of fish
and wildlife habitat.
NRCS Scotts Pond Watershed Proposal

The NRCS supplied one example of agriculture projects, NRCS Scott’s Pond Watershed
Proposal (NRCS, 2000), that is a good example of agricultural projects that affect water
quality and fisheries in the Upper Mid Snake subbasin. The project area is part of a larger
area involved in the clean up of the Middle Snake River. A broad-based grass-roots
campaign to restore fisheries and recreational uses of the river has lobbied for over a
decade for land treatment measures of the sort proposed in order to restore beneficial uses
to the Middle Snake. Five stream segments of the Middle Snake River (a total of 19.5 river
miles) are directly impacted by non-point pollution from the Scott's Pond project area.
Mandate: The project area is part of a larger area involved in the clean up of the
Middle Snake River, ordered by a federal court as the result of a lawsuit against EPA.
The Scotts Pond watershed report was developed as a Watershed Protection Plan and
Environmental Assessment for USDA's Small Watershed Program (PL– 566).
Statement of Problem:
-The Scott’s Pond watershed area has one of the highest concentrations of dairy cattle in
the nation.
-Elevated nitrates and the presence of ammonia in the local groundwater supply (the only
source of potable water) are red flags pointing to the need for accelerated conservation
-Nutrients and bacteria from animal wastes are contaminants in both ground and surface
waters.
-Improvements in both waste management systems and land application of animal wastes
are needed.
•
•
•
•
•

Impaired Beneficial Uses (Surface Waters):
Aquatic Life: Salmonid Spawning (Middle Snake River)
Aquatic Life: Cold and Warm Water Biota (Middle Snake River)
Recreation: Primary & Secondary Contact (Middle Snake River)
Wildlife (Middle Snake River)
Aesthetics (Middle Snake River)
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•
•
•
•
•
•
•
•

Agricultural Causes of Pollution
AFOs (Animal Feeding Operations) which lack adequate waste storage and
handling facilities
Improper animal waste utilization on cropland and pastureland
Irrigation-induced erosion
Direct flow of pollutants to groundwater through injection wells
Insufficient irrigation water management and nutrient management
Improper management of irrigated pastures
Improper cropping sequences
Ditch, canal and channel erosion
Goal(s):
1. To protect and enhance the quality of both ground and surface waters in the
Scott's Pond Watershed by developing a detailed water pollution abatement
plan for implementation.
2. To identify land uses and activities that may impact groundwater before
contamination levels exceed drinking water standards and take preventative
action so that the excessive cost and long-term impacts of cleaning up
contaminated groundwater can be avoided.

Objectives and Estimated Annual Benefits:
A) Improve the quality of both ground and surface water by:
7) Reduction in sediment yield
167,585 tons
8) Reduction of sediment delivered to the Snake River
77,450 tons
9) Reduction of leached nitrate nitrogen
2,318,396 lbs.
10) Reduction of phosphorus delivered to the Snake River
914,750 lbs.
11) Reduction of bacteria and pathogens delivered to the Snake River
12) Water quality improvements
a) Within project area: Very positive for both ground and surface water
b) Snake River: Very positive for both surface water and fisheries

(66%)
(65%)
(65%)
(65%)

Strategies:
A) Land treatment project measures include:
13) Cover and green manure crop,
14) Critical area planting,
15) Filter strips,
16) Irrigation pit or regulating reservoir,
17) Irrigation system - gated pipe (with surge) and sprinklers,
18) Well decommissioning (cap injection wells),
19) Upland wildlife habitat management,
20) Wetland wildlife habitat management,
21) Windbreak/shelterbelt establishment,
22) Fencing,
23) Watering facility (livestock), and
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24) Pasture and hayland planting.
B) Monitoring:
4) Ten year long term monitoring of surface waters by DEQ to assess TMDL/BMP
effectiveness.
5) Groundwater monitoring by IDA and IDL.
Irrigation drain monitoring- U of Idaho
Needed Future Actions

Fisheries/Aquatic
35. (USGS) A comprehensive monitoring program is needed for the middle Snake River
including measures of pollutant loads and associated aquatic life as related to beneficial
uses. Long-term monitoring sites are needed on the mainstem as well as major
tributaries and springs. Information is needed to evaluate the progress of the middle
snake TMDL and assess the status and trends of federally listed snail species as part of
the USFWS Snake River snail recovery efforts.
IDFG
36. Improved flow regime that resembles a more natural hydrograph for the Snake River
and tributaries throughout the subbasin. The timing, quantity and quality of the water
needs to mimic the natural, historic condition. Particular flow needs include:
• Spring spawning flow requirements for white sturgeon.
• Improved low flow conditions.
• Flushing flows for sediment (10,000 cfs identified)
Potential strategies include:
1) The purchase of water rights or land with water rights.
2) Changes in the state’s water laws to allow the conversion of consumptive
water rights into an instream beneficial use for fish and wildlife.
3) Elimination of load following activities at hydroelectric facilities.
4) Acquire storage space in subbasin reservoirs and large storage facilities
upstream such as American Falls and Palisades reservoirs.
5) Initiate water conservation and enforce moratorium on new water rights
throughout the basin. For example, water is currently over-allocated for
irrigation and aesthetic uses in the upper Big Wood River system that has
caused the Big Wood River to be essentially dried up downstream of
Bellevue and upstream of the Hwy 20 bridge. The cumulative effect from
the numerous water withdrawals from the Big Wood River channel has
resulted in a change in channel capacity and riparian area that is adapted to
smaller stream flows. When there are significant flows due to higher than
normal snowpack, it becomes more of a catastrophic event because of this
change in the riparian area.
37. Restore year-round flows to the Little Wood River downstream of Little Wood
Reservoir and upstream of its confluence with Silver Creek.

Upper Middle Snake Subbasin Summary

218

DRAFT May 17, 2002

Strategy: Install a mechanism to conserve reservoir water through a pressurized
delivery system (e.g. pipes instead of open canals) with the savings used for a
minimum instream flow.
38. Reduce high water temperatures in lowland streams.
Strategies may include 1) increase in flows or 2) riparian restoration and protection
from development or grazing and 3) upland shrub plantings to reduce soil
temperature.
39. Improve water quality in lower Rock Creek in Twin Falls County. Rock Creek
currently receives large quantities of sediment and nutrients through agricultural runoff.
40. Restore riparian, streambank, channel, floodplain, and wetland conditions throughout
the subbasin where habitat has been severely degraded.
41. Decrease water temperatures in the mainstem of the Snake River.
Strategy: Increasing summer time flows through this section of the river by
increasing bypass flows through Milner Dam.
42. Improve water quality on the mainstem of the Snake River and tributaries throughout
the subbasin, including reducing the build up of sediments and organic pollutants in the
river.
Strategies: 1) Increasing summer time flows through this section of the river by
increasing bypass flows through Milner Dam. 2) Constructing settling ponds and
wetlands to filter sediment and other pollutants. 3) Implement various TMDL’s and
associated BMP’s.
43. Reduce entrainment of white sturgeon between the Snake River dams.
Strategy: Provide safe and effective two-way fish passage on the Snake River
Dams, including C.J. Strike Dam.
44. Development and implementation of biologically-based flow regimes for the Snake
River and tributaries throughout the subbasin.
45. A detailed, quantitative assessment of the impacts of proposed and ongoing aquifer
recharge projects on fish and wildlife habitat and populations.
46. Screening of irrigation canals throughout the subbasin to prevent the loss of fish
through the canal system.
47. Reconnect tributaries to the Snake River and to other tributaries to allow free passage
of fish to historic habitats.
48. Determine and establish minimum conservation pools in subbasin reservoirs to sustain
aquatic and terrestrial resources.
49. Fish and wildlife loss assessments for the BOR owned Little Wood River Reservoir
and other reservoirs throughout the subbasin.
50. Describe the relative importance of the Snake River and key tributaries to redband
trout.
51. Provide fish passage around or remove manmade barriers to fish passage (e.g.
irrigation diversion structures, dams).
52. Complete the TMDL for the CJ Strike reach (huc # 17050101).
53. Protect the remaining undeveloped springs along the Snake River.
Miscellaneous Aquatic.
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1.

2.

Implement study of genetics, population viability and life history requirements of
white sturgeon. Most life history studies have been conducted downstream in larger
rivers and extrapolated to this population, however major differences occur: 1) furthest
upstream and most isolated population 2) habitat differs a) smaller river, habitat may
be limiting for various life history stages b) major food source has disappeared or been
reduced (salmon/steelhead, large freshwater molluscs) b) water quality impairment is
severe.
There is a strong need in this subbasin to have a common method and geographic unit
for collecting, collating and presenting data for comprehensive assessments of aquatic
condition (stream/fish habitat, riparian, wetlands). There are no overall
comprehensive assessments of aquatic habitat, wetland or riparian habitat for the
subbasin. Each management agency and landtype/landuse has different methods of
assessment and geographic units and scales for reporting information. Furthermore,
there are also different degrees of data and information synthesis and summaries. For
example, The USFS (USFS 2000) has identified the need/desire to assess streams
using Proper Functioning Condition (PFC) methods, which would be more similar to
the methods employed by the BLM.

Needs identified in the Native Salmonid Assessment Research Program for the Mid and
Upper Snake River provinces:
1. Continue to inventory native salmonids in the upper and middle Snake River provinces
to determine current status and major factors limiting their distribution and abundance,
and based on these findings, develop and implement plans and strategies for recovery
where populations are at risk of extirpation.
2. Use genetic markers to detect and quantify levels of hatchery produced O. mykiss
introgression within native redband trout populations and to delineate genetic
population structure of redband trout throughout their historic range. This fundamental
genetic information with regards to introgressive hybridization and genetic population
structure is needed to identify remaining pure populations, preserve existing genetic
variability, and identify population segments for the development of management plans
and the designation of conservation units/management units.
3. Compare rates of hybridization and introgression between hatchery produced O. mykiss
and native populations of Yellowstone cutthroat, redband trout, and westslope cutthroat
trout. A greater understanding of the phenomenon of hybridization and introgression
observed within Oncorynchus populations throughout the middle and upper Snake
River provinces should allow a better assessment of the impacts of past hatchery
produced O. mykiss introductions and allow a better evaluation of the possible future
genetic risks native Oncorynchus populations face with regards to hybridization and
introgression.
4. Continue coordinated collection of water temperature data (between USFS, DEQ and
IDFG) throughout the middle and upper Snake River provinces.
Wildlife/Terrestrial
(BLM)
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1. There is a need to improve vegetation habitat diversity and plant community structure
on much of the mid-elevation and lower elevation range sites on lands north of the
Snake River. There are extensive areas that are dominated by exotic annual and
introduced perennial herbaceous plant communities. This has created narrow corridors
of an intact sagebrush habitat that link sagebrush communities north and south of the
Snake River. In addition, the plant communities which contain a shrub overstory are
becoming increasingly separated by wildfires. Many of these lower elevation
sagebrush communities also lack native perennial herbaceous species. The resulting
plant communities do not contain either the desired multi-level habitat structure or the
diversity of plant species, which is necessary to meet the life-cycle needs of a more
diverse assemblage of wildlife species. The greatest opportunities for sustained
changes in habitat values for wildlife occur primarily on lands administered by the
BLM.
2. Efforts to improve wildlife habitat quality for a greater number of native resident and
migratory wildlife species should include a variety of vegetation rehabilitation
techniques. It is estimated that 444,000 acres (in Shoshone and Burley BLM FO only)
in the subbasin would benefit by some type of habitat conversion or augmentation. The
rehabilitation effort should result in a mosaic of plant communities with their attendant
structural differences. This would help restore suitable habitat conditions to meet the
seasonal needs of a greater number of native wildlife species than exist with current
plant communities.
Strategies:
1) Approximately two-thirds of the vegetation treatment area would benefit
by increasing native shrub establishment in perennial herbaceous plant
communities.
2) The remaining area would require the re-establishment of a perennial
grass, forb and shrub plant community.
A partial listing of some of the habitat improvement techniques which would likely be used
include:
• Prescribed burning followed by drill seeding;
• Plowing followed by drill seeding;
• Herbicide treatment followed by drill seeding;
• Herbicide treatment;
• Interseeding of missing perennial habitat structural components.
(IDFG)
1. Reduce mortality of big game on Interstate 84.
Strategy: Install fencing along the interstate in areas where deer are known to
winter in large numbers and providing crossings where needed (under or
overpasses).
2. Restore and protect sagebrush in areas where sagebrush obligate wildlife species need
large contiguous blocks of sagebrush for survival.
Strategy: Purchase of land or conservation easements in areas where there is a need
to restore or protect this habitat.
3. Improve the mechanism for restoring native vegetation after range fires. There needs to
be a greater emphasis on restoring native vegetation after large fires by having a more
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4.
5.

6.

7.

dependable source of native seeds available. Historically, the BLM’s policy was to
reseed burnt rangeland with crested wheatgrass when other native vegetation is not
available.
Reduce the spread of noxious weeds in sagebrush steppe habitat.
Improve critical nesting and wintering habitat for sage grouse. Sage grouse require the
presence of residual plant materials associated with sagebrush communities for
successful nesting and brood rearing.
Strategies: 1) Improvements in grazing management and better control of noxious
weeds. 2) Improved wintering habitat could be provided through the same
mechanisms.
Expansion of the sharptail grouse range through habitat improvements and
reintroductions.
Strategy: Sharptail grouse have specific habitat requirements that could be
provided with 1) changes in current rangeland management practices and by 2)
reseeding or planting vegetation in upland areas suitable for sharptail grouse.
There is need to better understand the habitat requirements for mountain quail. This
species was historically abundant but is now completely extirpated from the Subbasin.

Actions by Others
Summary of Past Efforts

There have been very few BPA funded projects in this subbasin. Current projects not
related to BPA funding but currently being implemented to accomplish stated objectives
are included in section III in the Projects and Programs section after the goals and
objectives.
Accomplishments by Year

There are currently only two BPA funded programs in this subbasin.
1) Snake River Native Salmonid Assessment (BPA Project No. 980002)
This is an ongoing research project funded by BPA and implemented by IDFG. The project
was initiated in August 1998 to assess the current status of native salmonids in the middle
and upper Snake River provinces in Idaho (Phase I), identify factors limiting populations of
native salmonids (Phase II), and develop and implement recovery strategies and plans
(Phase III). The project is discussed in more detail under the Research and Monitoring
section.
2) Project No. 00000386-00001, Southern Idaho Wildlife Mitigation Implementation
The Southern Idaho Wildlife Mitigation Implementation project is being implemented by
IDFG and Shoshone Bannock Tribes wildlife mitigation staff. It is designed to protect,
enhance and maintain wildlife habitats to mitigate construction losses for Palisades,
Anderson Ranch, Black Canyon and Minidoka hydroelectric projects in the mid and upper
Snake River provinces. There have been 11 wildlife mitigation projects implemented by
Southern Idaho Wildlife Mitigation Project cooperators through calendar year 2000. The
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projects have focused on property acquisition, conservation easements, and habitat
improvement. None of the projects have been in the Upper Mid Snake Subbasin.
However, IDFG has the option to purchase a 1,400 acre property adjacent to the Centennial
Marsh WMA. This project will provide partial mitigation for riparian habitat losses
associated with the construction of Anderson Ranch Dam.
3) Water Rental Summary(number 91-06700)
The BPA funded Idaho Water Rental Project (number 91-06700) began in 1991 and ended
in calendar year 2000. The purpose of the project was to estimate impacts to resident fish
habitat in the Snake River and tributaries upstream of Brownlee Reservoir resulting from
the release of 427,000 acre feet of water for salmon flow augmentation.
Due to limited amount of available data, estimates of changes in the quantity of
resident fish habitat were only possible for the Deadwood River (Payette River drainage)
and the Snake River between CJ Strike Dam and Brownlee Reservoir (downstream of this
subbasin). Qualitative assessments of impacts were done for the Boise River and the
Payette River. No assessments were conducted for the Snake River in this subbasin.

32002

Table 71. Subbasin Summary FY 2003 - Funding Proposal Matrix

Recom. Action

Project Proposal ID

Provincial Team Funding Recommendation
1. A comprehensive monitoring program is needed for the middle Snake River including
measures of pollutant loads and associated aquatic life as related to beneficial uses. The
information is needed to evaluate the progress of the Middle Snake TMDL and assess the status
and trends of federally listed snail species.
2. Improved flow regimes are needed for the Snake River and tributaries that resemble a more
natural hydrograph. The timing, quantity and quality of the water needs to mimic the natural,
historic condition. See subbasin summary for particular flow needs.
3. Reduce high water temperatures in lowland streams by: 1) increase in flows; 2) riparian
restoration and protection from development or grazing; 3) upland shrub plantings to reduce
soil temperature.

+
4. Improve water quality in lower Rock Creek in Twin Falls County. Rock Creek currently
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32002
Project Proposal ID
receives large quantities of sediment and nutrients through agricultural runoff.
5. Restore riparian, stream bank, channel, floodplain, and wetland conditions throughout the
subbasin where habitat has been severely degraded.
+
6. Decrease water temperatures in the mainstem of the Snake River by increasing summer time
flows through this section of the river by increasing bypass flows through Milner Dam.
7. Improve water quality on the mainstem of the Snake River and tributaries throughout the
subbasin, including reducing the build up of sediments and organic pollutants in the river by: 1)
Increasing summer time flows through this
section of the river by increasing bypass flows through Milner Dam; 2) Constructing settling
ponds and wetlands to filter sediment and other pollutants; 3) Implement various TMDL’s and
associated BMP’s.
8. Reduce entrainment of white sturgeon between the Snake River dams by providing safe and
effective two-way fish passage on the Snake River Dams, including C.J. Strike Dam.
9. Develop and implement biologically-based flow regimes for the Snake River and tributaries
throughout the subbasin.
10. Conduct a detailed, quantitative assessment of the impacts of proposed and ongoing aquifer
recharge projects on fish and wildlife habitat and populations.
11. Screen irrigation canals throughout the subbasin to prevent the loss of fish through the
canal system.

+

12. Reconnect tributaries to the Snake River and to other tributaries to allow free passage of fish to historic
habitats.

13. Determine and establish minimum conservation pools in subbasin reservoirs to sustain
aquatic and terrestrial resources.
14. Conduct fish and wildlife loss assessments for the BOR owned Little Wood River
Reservoir and other reservoirs throughout the subbasin.
15. Describe the relative importance of the Snake River and key tributaries to redband trout.
16. Provide fish passage around or remove manmade barriers to fish passage (e.g. irrigation
diversion structures, dams).
17. Complete the TMDL for the CJ Strike reach (huc # 17050101).
18. Protect the remaining undeveloped springs along the Snake River.
19. Implement a study of genetics, population viability and life history requirements of white
sturgeon.
20. There is a strong need in this subbasin to have a common method and geographic unit for
collecting, collating and presenting data for comprehensive assessments of aquatic condition
(stream/fish habitat, riparian, wetlands).
21. Continue to inventory native salmonids in the Upper and Middle Snake River provinces to determine current
status and major factors limiting their distribution and abundance, and based on these findings, develop and
implement plans and strategies for recovery where populations are at risk of extirpation.
22. Use genetic markers to detect and quantify levels of hatchery produced O. mykiss introgression within native
redband trout populations and to delineate genetic population structure of redband trout throughout their historic
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32002
Project Proposal ID
range.
23. Compare rates of hybridization and introgression between hatchery produced O. mykiss and native populations
of Yellowstone cutthroat, redband trout, and westslope cutthroat trout.
24. Continue coordinated collection of water temperature data (between USFS, DEQ and IDFG) throughout the
Middle and Upper Snake River provinces.
25. There is a need to improve vegetation habitat diversity and plant community structure on much of the midelevation and lower elevation range sites on lands north of the Snake River.

+
26. Reduce mortality of big game on Interstate 84 by installing fencing along the interstate in areas where deer are
known to winter in large numbers and providing crossings where needed (under or overpasses).
27. Restore and protect sagebrush in areas where sagebrush obligate wildlife species need large contiguous blocks
of sagebrush for survival by purchasing land or conservation easements in areas where there is a need to restore or
protect this habitat.
28. Improve the mechanism for restoring native vegetation after range fires. There needs to be a greater emphasis
on restoring native vegetation after large fires by having a more dependable source of native seeds available.
29. Reduce the spread of noxious weeds in sagebrush steppe habitat.
30. Improve critical nesting and wintering habitat for sage grouse by improving grazing management and better
control of noxious weeds.
31. Expand sharptail grouse range through habitat improvements and reintroductions.
32. There is need to better understand the habitat requirements for mountain quail. This species was historically
abundant but is now completely extirpated from the subbasin.

NOTE: + = potential or anticipated effect on subbasin objectives.
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