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FOREWORD

The objectives of the State Water Planning Program are to provide data and information
to ldaho citizens and public officials as to how ldaho’s water and related land resources can
be used to meet future water needs for the benefit of its citizens.

There are many factors involved in the decision-making process. Economic, social, and
environmental goals must be fully considered and carefully weighed. Decision-makers and
the public must be aware of the options available for use of the resources.

The data and information presented in this Interim State Water Plan Report does not
constitute a plan — it is a “’Preliminary Report” progressing to a State Water Plan.

The Water Resource Board has included information in this report on all identified
projects and programs so that the people of Idaho may be informed of the choices to be
made. Procedures necessary to formulate an Interim Water Plan are discussed in detail in
Chapter 2.

This report is being made available to all state, federal, local, and special interests for
review and comments. Following this, public information meetings will be held throughout
the state to fully explain the information presented in the report and to obtain views and
comments of the local people. Public hearings will be held following the public information
meetings to obtain official comments from all interested parties in the state. Following the
public hearings, the Idaho Water Resource Board will take action regarding an Interim State
Water Plan and a revised report will be published which will form the basis for a State Water
Plan to be published in 1976.

Conclusions and recommendations are included in Chapter 6 for the purpose of
stimulating reaction and discussion. They have not been acted upon by the Board. When the
Interim State Water Plan is finalized only officially approved conclusions and recommenda-
tions will be included.

The future use, management and conservation of ldaho’s water and related land
resources vitally affect all Idahoans. This report provides the basic information necessary
to meet these needs.
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The Honorable Cecil D. Andrus, Governor
State of ldaho;

Members of the Legislature, and

The People of Idaho:

I am pleased to transmit on behalf of the Idaho Water Resource Board this first
publication on the Idaho Water Plan entitled "Interim State Water Plan — Preliminary
Report”. This report is the first of several to be prepared as we formulate a State Water
Plan according to our Constitutional and Legislative directive. it is our intent and purpose
that the State Water Plan will be completed by 1976.

This report presents a comprehensive overview of Idaho's natural resources on a
statewide and regional basis. Basic information obtained from our Water Needs Studies,
Water Resource Inventory, Soils Surveys, the Bear River Basin Reconnaissance Study and
our contribution to the Columbia-North Pacific and Great Basin Framework Studies is
included. The state water planning program is outlined and water resource uses, problems,
needs, and opportunities are discussed. Concepls for interbasin transfer of water and regional
planning approaches for our river basins are presented. Conclusions and recommendations
are stated to provide opportunities for public reaction.

Public meetings will be held throughout the state after publication to present
information contained in this preliminary report. Foliowing this, a series of public hearings
will be held to receive direct testimony. The Board will take official action after the public
hearings have been concluded and the testimony analyzed.

This report is the first step in the development of a State Water Plan for ldaho, which
will provide a guide for action by the executive and legislative branches of government in the

development, or nondevelopment, of the state water resources.

Very truly yours,

JOHN F. STREIFF, Chairman
[daho Water Resource Board
JFS:kh
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Chapter 1 / RESOURCES

Water, land, fish, wildlife, timber, minerals,
and people comprise the resources of ldaho. A
relatively young state (80 years), ldaho has not
experienced the degree of economic growth and
development of its natural resources that has
occurred in other areas. These factors, coupled
with a large federal land ownership, have acted
to preserve the gquality of natural resources.

The state is not prone to natural disasters
such as cyclones, hurricanes, or prolonged tem-
perature extremes. Yet, Idahoans enjoy four
season weather and can participate in a variety
of economic and social activities.

The citizens of ldaho and the nation are

Resources — Page 1

awakening to the vast potential of the state’s
natural resources. Recent studies indicate that
already important timber, mineral, and agricul-
tural contributions could increase tremendously.
The state also has the potential for expansion in
recreation and manufacturing opportunities.

Resource development, intensified manage-
ment, preservation, or some combination of
these alternate courses of action will require
deliberate decisions at the local, state, and
national levels. Virtually all of the natural
resources in Ildaho have common interests and,
therefore, must all be recognized in the planning
and decision-making process.




Description of /daho — Page 2

DESCRIPTION OF IDAHO

Idaho’s natural attractions are varied and
spectacular, including some of the nation’s most
rugged mountain ranges, highest waterfalls, and
peaceful streams and valleys. Almost unique
among the states in its vast stretches of primitive
wilderness, ldaho is still a pioneering state.

TOPOGRAPHY

The state covers a vast mountainous area
studded with peaks ranging from 5,000 to over
12,000 feet in elevation. lts lowest elevation,
747 feet, is found in the vicinity of Lewiston on
the Washington border. Four of the 25 physio-
graphic provinces in the United States come
together in ldaho: the Columbia Plateau, North-
ern Rocky Mountain, Middle Rocky Mountain,
and Great Basin and Range provinces.

The Columbia Plateau, encompassing an area
of about 100,000 square miles, is located pri-
marily in Washington and Oregon, but a segment
of about 14,000 square miles extends into
southern ldaho. The continuity of this area with
the main Columbia Plateau was broken by the
upsurge of the Blue Mountains in Oregon and
the Seven Devils Mountains in ldaho, which are
separated by Hells Canyon, a mile-deep gorge
formed by the Snake River. Most of |daho's
portion of the Columbia Plateau forms the
Snake River Plain, which extends across the
state in a crescent shape part of which overlies
one of the largest underground reservoirs of
water in the world.

The Northern Rocky Mountain Province
covers most of the state north of the Snake
River Plain. Elevations within it range from
5,000 to over 11,000 feet. Although the Rockies
in this portion of the state reach only moderate
elevations, they form several well-defined moun-
tain ranges containing peaks more than 11,000
feet in elevation. Canyons formed by the river
systems in this area, particularly those cut by
the Salmon River, are among the deepest on the
continent.

The Middle Rocky Mountain Province stretch-
es across southeastern ldaho and contains the
Bear River Basin. The major topographic feature
in this province is 21-mile-long Bear Lake, which
bridges the boundary between Idaho and Utah.
Mountain ranges lying within the area include
the Bear River, Preuss, and Aspen ranges and
the Caribou Mountains.

Only the northern fringe of the Great Basin
and Range Province extends into ldaho, lying
between the Columbia Plateau and the Middle
Rockies. Most of this vast basin falls within
Oregon and Nevada. The region is characterized
by grassy plateaus and sage plains; groves of
conifers and aspen grow along the gulches and
slopes. Among the mountain ranges in the
province are the Blackfoot, Chesterfield, Deep
Creek, Sublette, and Albion ranges, separated by
valleys filled with glacial residue. Peaks rise to
elevations of from 8,500 feet to 10,500 feet.

ldaho’s topography is distinguished chiefly by
its mountains. The largest concentration is form-
ed by the Clearwater Mountains which extend
125 miles from the St. Joe River on the north to
the Salmon River on the south. The Bighorn
Crags, located between Panther Creek and the
Middle Fork of the Salmon, are the most rugged
in the entire Northwest, with numerous peaks
more than 10,000 feet high. Mount Borah, in
the Lost River Range, is Idaho’s highest peak at
12,655 feet.

The more than 2,000 lakes of all sizes
scattered throughout the state were formed
primarily through glacial or volcanic action and
are mostly fed by melting snows and springs. Two
of the largest lakes, Coeur d'Alene and Pend
Oreille, lie within the northern panhandle, where
the second major tributary of the Columbia
River, the Clark Fork, passes through Idaho.

The state’s major river systems, the Snake,
Salmon, Clearwater, Clark Fork, and Bear, have
had a major influence on its physiography,
winding through and shaping the rugged moun-



tain ranges. Many of the river systems have
unusual characteristics. The Big and Little Lost
rivers emerge from mountain valleys and dis-
appear as they flow onto the Snake Plain. These
waters enter into the Snake Plain aquifer and
flow underground to reappear at Thousand
Springs. In addition, irrigation diversions from
the Snake percolate into an underground reser-
voir and also reappear at Thousand Springs, after
which the river makes its way through the
deepest canyon in the United States. The Sal-
mon and Clearwater rivers have attained national
interest because of their unique wilderness set-
tings. The Bear River is the only river in Idaho
outside the Columbia River system, and flows
into an inland sea, (the Great Salt Lake) rather
than the Pacific Ocean.

The accompanying map shows ldaho’s general
topography. (Figure 1)

GEOLOGY

The processes and materials that have combin-
ed to form the rugged mountain ranges, valleys,

FIGURE 1. TOPOGRAPHIC REGIONS
AND RIVER BASINS

NORTHERN ROCKY MT. PROVINCE
COLUMBIA PLATEAU PROVINCE
MIDDLE ROCKY PROVINCE

BASIN & RANGE PROVINCE

KOOTENAI RIVER DRAINAGE
PEND OREILLE RIVER DRAINAGE
SPOKANE RIVER DRAINAGE
SHAKE RIVER DRAINAGE

BEAR RIVER DRAINAGE
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and plains of Idaho have a geologic history that
spans more than one billion years. Four distinct
eras of geologic time are recorded in the rocks of
Idaho: the Precambrian, which spans earth
history from the very beginning to about 600
million years ago; the Paleozoic, which began at
the end of the Precambrian and lasted until
about 230 million years ago; the Mesozoic,
which lasted from 230 to about 65 million years
ago; and finally the Cenozoic, which began
about 65 million years ago and has continued to
the present.

PRECAMBRIAN TIME. The oldest rocks
exposed in |ldaho formed from sediments laid
down in moderately deep seas that existed about
one billion years ago. Volcanism and possibly
some glaciation also make up part of this first
chapter in the geologic history of ldaho. To-
wards the end of the Precambrian, much of the
state was covered by a sea so shallow that it was
dominated by extensive mud flats. Many thou-
sands of feet of sediment accumulated as the sea
floor sank, accompanied by the eruption of
volcanic rocks at scattered localities. In most of
Idaho, Precambrian time was brought to a close
by the uplift and folding of the newly deposited
rock layers. Central |daho probably was uplifted
to a higher elevation than the surrounding
regions, a condition which persisted through
most of the subsequent geologic history.

PALEQZOIC ERA. The Paleozoic Era lasted
about 370 million years, and during this time,
marine sedimentation was the dominant process
in ldaho. Deposition was intermittent however,
and during much of the era large parts of the
state stood above sea level. The Paleozoic rocks
attain a maximum thickness of about 30,000
feet and contain fossils that help to date them.
This in turn helps to establish the chronology of
events that took place during that time. The
events included several periods of erosion, depo-
sition, mountain building, and volcanism. The
valuable phosphate beds of southeastern ldaho
were formed near the close of the Paleozoic. The
era was terminated by gentle warping and uplift
of the earth’s crust.
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MESQZOIC ERA. Marine deposition was re-

newed during the Mesozoic Era, but was inter-
rupted by large-scale igneous activity and epi-
sodes of mountain building. Many of [daho's
mineral deposits were formed as a result of the
igneous activity and many of the state’s scenic
features had their beginning in the Mesozoic Era.
The rock layers that had accumuiated since
Precambrian time were folded, broken, uplifted,
and invaded by molten rock that cooled to form
the ldaho batholith. This mass of granite and
related rocks, which was formed more than 100
million years ago, is now exposed throughout
central Idaho. The batholith underlies an area
300 miles long in the north-south direction by
180 miles wide. Much of Idaho was composed of
mountainous terrain during the Mesozoic and
intermittent episodes of volcanism continued,

CENGZOIC ERA. !daho has been well above
sea level since the -beginning of the Cenozoic,
and erosion has been sculpting the landscape for

the last 65 million years, Continued mountain
building, and volcanism accompanied by uplift
of some areas and depression of others has
resulted in the evolution of the state’s present
topography. The first half of the Cenozoic was
characterized by uplift and erosion. Then about
30 million years ago there began a volecanic
episode which produced rocks now known as
the Challis volcanics. These lava flows spread
over the area of Blaine, Butte, Custer, and parts
of Valley and Lemhi counties, These lavas were
later folded, faulted, and partially eroded. Ero-
sion continued until the land surface of [daho
was reduced to moderate relief. Then another
episode of volcanism occurred that formed the
thick lava sequence known as the Columbia
River basalt. In the vicinity of Lewiston these
lavas are several thousand feet thick and the base
of the sequence lies well below sea level. While
the Columbia River basaits were being extruded,
the central part of the state was being uplifted
again. Eruption of the basalt flows brought



about great changes in the stream patterns in
western ldaho, as the molten rock covered the
lowlands and spread up valleys into the more
mountainous terrain. During the eruption of the
Columbia River basait and for quite some time
afterward, the earth’s crust was in a state of
disequilibrium. Fault and fracture systems were
formed that trend northwesterly, northeasterly,
and northerly. Many of the present streams in
idaho follow these fracture zones.

The present topography of the state has been
strongly influenced by gentle warping of the
earth’s crust. The Snake River Plain is a down
warp of the first magnitude and the mountain-
ous area of central Idaho has been intermittently
uplifted. These movements in the earth’s crust
produced many changes in the drainage systems
of the state. The Salmon River is an outstanding
example of a stream whose diverse trends are
actually segments of several former streams.

The last great outburst of volcanism was
.centered in southern ldaho. The Snake River
Plain and adjacent areas were covered first by
flows of rhyolite, and more recently by flows of
the Snake River basalt. The eruption of basalt
has continued intermittently in the Snake River
Plain until recent time. Originally, the Snake
River flowed west foliowing a lowland course.
The basalt flows accumulated and eventually

blocked the river, causing it to follow a new

course farther south. During this time the
Columbia River, which drains all but the south-
eastern part of ldaho, was flowing south. The
Snake and Columbia rivers joined where Pasco,
Washington is now located, and from there the
Columbia flows westward to the Pacific. It was
also during this time that the lava terrain known
as the Craters of the Moon National Monument
was formed. These lava fields contain some
excellent volcanic features and have been used as
a training site for astronauts. Thousands of
tourists visit the area each year to ohserve the
results of volcanic processes.

A large deposit of sedimentary material ac-
cumulated in southwestern ldaho during and
after the volcanic episode. The sediments were
formerly thought to have been deposited in one
or two great lakes, but it is now known that the
sediments are too heterogeneous and formed at
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too great a range in elevation to have had a
common origin. The sediments composed main-
ly of gravel, sand, silt, clay, and volcanic ash
accumulated in a long succession of scattered
lakes, ponds, floodplains, and stream courses.
The older deposits of this sedimentary sequence
are referred to as the Payette formation. The
younger sediments make up the ldaho group,

Most of the mountains of [daho were glaciat-
ed intermittently during the last 3 million years.
The last glaciers probably existed as recently as
10,000 vyears ago. In the 1daho panhandle great
ice sheets as much as a mile thick moved down
from Canada to sculpture the terrain. Scattered
throughout the mountain ranges of ldaho were
numerous alpine glaciers which eroded and
deposited rock materials to form lakes, cirques,
jagged peaks, and many other spectacular scenic
features. Glaciation recurred two or three times
in ldaho and it was during this same time span
that much of Idaho’s rich soil resource formed.
Soils of good quality now being utilized for
agriculture in the Snake River Plain include
material deposited by winds and streams.

Idaho’s topographic features, geologic struc-
ture, and mineral resources have thus evolved
from a combination of geologic forces, proces-
ses, and events that have a history of perhaps a
billion years.

Figure 2 shows the general geologic character
of ldaho with features identified according to
the geologic era in which they were formed.
Profiles selected from across the state are also
shown to delineate the subsurface character of
Idaho’s land forms.

{Editor's Note: This section "Geologic History of Idaho™ was
prepared by Dr. Ken Hollenbaugh, Head of the Department of
Geology, Boise State College, Boise, idaho.)

CLIMATE

Topography more than latitude determines
Idaho’s varied climate. Located on the western
slope of the Continental Divide and exposed to
Pacific Ocean winds, the area boasts a far milder
climate than might be expected from geographic
position. Relatively low precipitation, a high
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rate of evaporation, low humidity, and an
abundance of sunshine characterize Idaho's cli-
mate,

Mean annual temperatures are high in the
Snake River Plain, with hot, dry summers and
frequent daytime winds, while timbered moun-
tain areas experience lower temperatures and
high precipitation rates. Snow depths also vary
widely throughout the state, ranging from in-
frequent light falls on the central plains to
heavy, long-lasting accumulations in the moun-
tains.

The Continental Divide acts as a barrier to the
severe cold spells which are common further to
the east and the destructive summer storms
which plague other semi-arid regions.

Temperature

Elevation is the most important factor influ-
encing temperatures throughout the state. Low-

er elevations of Clearwater and Little Salmon
river basins and the Snake River Valley from
Bliss to Lewiston record |daho’s highest annual
averages. Swan Falls on the Snake has the
warmest mean annual temperatures. Obsidian at
6,780 feet records the lowest annual average of
35.7 degrees. ldaho’s record low was —60
degrees at Island Park Dam in January 1943 and
the high was 118 degrees at Orofino in July
1934. Winters of 1937-38 and 1948-49 were the
coldest on record for the state,

Monthly means hit 32 degrees or below for
five months of the year at elevations of 5,000
feet or above; for four months between 4,000
and 5,000 feet; for three months at 3,000 to
4 000 feet; and for only one or two months of
the year below 3,000 feet. Some low altitude
stations, such as Riggins and Lewiston, seldom
record mean monthly temperatures below 32
degrees.
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Daily temperature ranges are narrowest in the
Winter.when sk!es are more likely to be cloudy FIGURE 3. MEAN ANNUAL
and widest during the sunny summer months. PRECIPITATION
The daily ranges are greater in the high valleys
and on the Snake River Plain than in the rest of
the state. The daily degree range in Boise, for
example, is twice as great in July and August as
itisin January.

Weather fronts usually cross the state quickly,
resulting in frequent changes rather than pro-

longed hot or cold spells. PRECIPITATION

B :s-s0

Differences in elevation and topography cause
great variations in length of the frost-free grow-
ing season; but broad year-to-year fluctuations
within the same area are also common. The
Lewiston area enjoys the most favorable climate
for agriculture, with an average 200-day growing
season annually. A large portion of the central
Snake and lower Boise, Payette, and Weiser
river basins have a frost-free period of approx-
imately 150 days a year, shortening to 125 days
in the Upper Snake around Pocatello and Idaho
Falls. Land use is limited almost entirely to
grazing in a few high valleys which average less
than one month per year without freezing
temperatures.

Table 1 shows annual temperatures for select-

ed points.
Idaho’s four-season climate and topographic
TABLE 1 variety create an ideal year-round recreational
COMPARISON OF ANNUAL MEAN, area. Swimming anc! boating afe popular during
MAXIMUM AND MINIMUM the warm summers in the state’s many lakes and
TEMPERATURES AT 8 SELECTED reservoirs, skiing and snowmobiling during the
STATIONS. 1931 — 1960 winter, and hunting and fishing in season.
{Degrees Fahrenheit)
Mean Maximum Minimum Precipitation

Bonners Ferry 46.1 57.6 34.5 Most of Idaho’s precipitation derives from the
Burley 49.6 63.3 35.8 Pacific Ocean. Some summer thundershower
Idaho Falls 451 57.7 315 activity in the eastern portions of the state is
Three Creek 43.7 60.9 26.4 carried up from the Gulf of Mexico and the

Idaho City 44.8 62.1 27.3 Caribbean.
g i;'i gg'; 32? Precipitation levels differ greatly with topog-
Saiiah g g : raphy. The absence of natural barriers on the

Grangeville 46.5 57.8 35.2

northwestern side of the state allows moisture-

Source: Climatological Handbook, Columbia Basin States, Iaden Palelc WlndS free access to the northern

Volume |, Part A . . .. 7
parts of ldaho, producing higher precipitation
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levels than in southern sections. Large areas in Challis appears to have the lowest average
the Clearwater, Payette, and Boise river basins precipitation at 7.09 inches, while a high of 98.6
receive from 40 to 50 or more inches of rainfall inches was recorded at Deadwood Summit in
annually, while some arid plains in southern Valley County in 1964-65. Table 2 records mean
Idaho record less than 10 inches. (Figure 3) monthly precipitation totals for Pocatello and

Caldwell and Figure 4 graphs variations in
Moscow's precipitation throughout the year,

FIGURE 4. MOSCOW PRECIPITATION
{Moscow, Idaho)
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TABLE 2
MEAN MONTHLY PRECIPITATION FOR POCATELLO AND CALDWELL, 1931 — 1960

Annual Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Deec.

POCATELLO
Mean 1085 1.21 92 1.02 106 1.13 96 .51 55 .61 .89 .99 1.00
Maximum 16.15 2,92 1.87 2.63 3.30 3.11 3.39 1.19 1.51 3.80 3.17 2.44 295
Minimum 643 42 26 .10 .19 05 03 T i) 10 T .02 37
CALDWELL
Mean 10.61 1.29 1.26 1.17 1.01 1.08 .78 .24 .11 .41 .79 1.21 1.26
Maximum 15.78 2.87 2.77 2.77 3.34 3.20 2.62 3.55 1.71 4.00 3.12 2.90 3.02
Minimum i3 12 04 05 T il T T T 00 T .02 .15
T = Trace

Source: Climatological Handbook, Columbia Basis States Pacific Northwest River Basins Commission
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NATURAL RESOURCES

A description of the state’s land, water,
mineral, timber, fish and wildlife resources is
provided below. The sufficiency of the state’s
natural recources provides the base for an
expanding economy and outstanding outdoor
recreation,

LAND RESOURCES

Idaho is the 13th largest state with a land area
of 52,910,000 acres, By way of comparison, its
area is about the same as that of Great Britain.
The natural climatic and soils conditions are
dominant factors influencing land use. A descrip-
tion of the land resource are as follows:

COLUMBIA PLATEAU. Located south of
Lewiston; covered with grassland and sagebrush;
elevation 750 to 1500 feet; major land use
dryland farming, some irrigation; precipitation
12 to 16 inches falling as rain and snow from
November through April.

PALOUSE AND NEZ PERCE PRAIRIES.
Located north and east of Lewiston; covered
with grass, browse and scattered pine; elevation
1500 to 3b00 feet; used for dryland farming; 17
to 20 inches precipitation falling as rain and
snow from November through April.

SNAKE RIVER AND LAVA PLAINS. Locat-
ed in the Weiser area; grass or sagebrush at
elevation 1500 to 5500 feet, forest cover above
4500 feet; used for rangeland and forestland; 12
to 18 inches of precipitation falling as rain and
snow, November through April.

OWYHEE HIGH PLATEAU. Located in the
southwest corner of the state; grass and sage-
brush at elevation of 4500 to 7500 feet, open
forest cover above 6000 feet; used for rangeland

and irrigated cropland on the valley bottom
lands; 8 to 16 inches of precipitation falling as
rain and snow, November through April.

BIG_AND LITTLE WOOD RIVER FOOT-
SLOPES AND_ PLAINS. Located along the

northern edge of the Snake River Plain between
Boise and Arco; covered with grass and sage-
brush; elevation 4500 to 6500 feet; used for
rangeland with a few dry farmed area; 14 to 18
inches precipitation falling mainly as snow and
rain, November to March,

SNAKE RIVER PLAINS. Extending in the
form of a crescent, dipping south from ldaho
Falls to Twin Falls; covered with grass or
sagebrush; irrigated cropland and rangeland at
elevations of 2500 to 3500 feet in the Snake
River Plain east and west of Twin Falls at
elevations of 4500 to 5500 feet; 7 to 12 inches
precipitation falling as rain and snow, November
to March,

LOST RIVER VALLEY AND MOUNTAINS.
Located in a roughly triangular area with a base
extending from the city of Salmon almost to
Mud Lake, and its apex in the vicinity of Red
Fish Lake in the Sawtooth Valley; covered with
grass, sagebrush, pine and fir forests; elevation
4500 to 6500 feet; used for rangeland, some
irrigated cropland; 8 to 16 inches precipitation
falling mostly as snow, November through
March.

EASTERN IDAHO PLATEAU. Located to
the south and east of the Snake River around
Pocatello; covered with grass or scattered pine
forests; elevation 4500 to 6500 feet; used for
dry farming, limited acreage irrigation, and the
remainder in rangeland and forestlands; 12 to 20
inches precipitation falling mostly as snow and
rain, November through March.
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NORTHERN ROCKY MOUNTAINS. Extend-
ing in a wide band from north of the Snake
River Plain to the Canadian border, including all
land not previously mentioned plus a small area
near the Wyoming border; covered with pine or
fir forests with browse fir or tamarack at higher
levels; elevation 2500 to 7500 feet; used for
cropland on valley bottom lands and terraces; 20
to 50 inches precipitation falling mostly as
snows or rain, November through May in the
mountains, and 14 to 33 inches, October
through May in valleys.

MIDDLE ROCKY MOUNTAINS (GREAT
SALT LAKE AREA). Located in the southeast
in the Bear River drainage; 50 percent of the
area above 6,000 feet covered with grass, sage
and other brush with Douglas fir, lodgepole pine
and some spruce forest in the higher levels;
elevation 4400 to 9000 feet; used for dryland
farming, significant acres in irrigated cropland,
some rangeland; 14 to 50 inches precipitation,
the driest period occurring from midsummer to
early autumn, two-thirds of precipitation falling
as snow, January through April.

TABLE 3
LAND USE, 1970
USE Acres (Approx.)
Cropland, irrigated 3,750,000
Cropland, nonirrigated 2,250,000
Forests, commercial 16,000,000
Forests, noncommercial 6,000,000
Rangeland! 19,200,000
Miscellaneous (urban, road, wastelands,
escarpments, and other 5,710,000
Total land 52,910,000
Water area 565,000
Total land and water 53,475,000

1U.S. Census of Agriculture 1964 to reflect 1970 conditions
Source: ldaho Economic Base Study for Water Requirements

PRESENT LAND USE

Agriculture and forestry are the dominant
land uses with irrigation farm land the most
important economic use. The primary land uses
in the state in 1970 are shown in Table 3 and
illustrated in Figure b.

Land Ownership

Ownership is an important factor affecting
land use and management. About 64 percent of
the land within the state is owned by the federal
government. Private interests own about 30%
percent, and the remaining 5% percent is owned
by state and local communities. A breakdown of
land ownership in the state is shown in Table 4.
(See Figure 6)

The Forest Service and the Bureau of Land
Management are the dominant governmental
land agencies in the state, owning over 96
percent of the 33,826,619.7 acres of federal
land.

FIGURE 5. PERCENTAGE OF LAND USE

COMMERCIAL

FORESTS 29.9%

* MISCELL.ANEOUS : URBAN, ROADS, WASTELANDS, ESCARPMENTS, OTHERS.
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FIGURE 6. LAND OWNERSHIP

NATIONAL FOREST
BLM

STATE (SCATTERED STATE
SECTIONS NOT SHOWN)
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TABLE 4
LAND OWNERSHIP, JUNE 30, 1970
Entities Acres
FEDERAL
Department of Agriculture (USDA]}
Agricultural Research Service 32,7443
Forest Service 20,351,874.0
Total (USDA) 20,384,618.3
Atomic Energy Commission 572,267.1
General Services Administration 18.6
Department of the Interior (USDI)
Bureau of Land Management 12,113,193.4
Fish and Wildlife Service 23,0085
National Park Service 85,268.1
Bureau of Indian Affairs 41,5294
Bonneville Power Administration 34.4
Total {USDI) 12,705,169.1
Department of Justice — Immigration and Naturalization Service 4.1
Post Office — Bureau of Facilities 8.1
Department of Transportation — Federal Aviation Administration 634.2
Veterans Administration 75.6
Department of Defense (DOD)
Air Force 114,674.1
Army 3,182.0
Navy 22.2
Corps of Civil Engineers 45,946.4
Total (DOD) 163,824.6
TOTAL (Federal Lands) 33,826,619.7
OTHER PUBLIC
State 2,815,600.1
County 105,200.0
Municipal 40,000.0

TOTAL (state, county, municipal)

PRIVATE
GRAND TOTAL

2,960,800.1

16,122,600.0
52,910,020.1

Source: Public Lands Statistics 1970 Bureau of Land Management

Future L.and Use

Future land use in Idaho is dependent upon a
number of factors. The development of substan-
tial acreages of new lands for irrigation is
possible if this is the course of action the state
elects to follow and positive steps are taken to
implement that choice. Should the state choose
to follow a policy of “preservation’’, major land

use changes in the future will be slight. A full
discussion of this issue is presented in Chapter 2.

Any major future land changes would be
associated with new agricultural development.
Development opportunities however are contral-
led or limited by federal ownership throughout
the state. A good example of this is the sizable
amount (340,000 acres) of potentiaily irrigable
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TABLE 5

land within the National Reactor Testing Station
(NRTS) in eastern Idaho. These lands may not
be entered or reclaimed under present condi-
tions. Table 5 shows the potentially irrigable
land within the NRTS, by land class and the
estimated depth to groundwater, which would Feet Acres

POTENTIALLY IRRIGABLE LANDS
WITHIN NATIONAL REACTOR

TESTING STATION
(By depth to groundwater)

be the water supply for these lands. Table 6 Depth to groundwater Class 1 Class 2 Class 3
shows the potentially irrigable land b\/ county. Under 300 19 709 77 517 21 619
The relationship between grasslands or range- 00400 17908 18,701 :?’536
land and potentially irrigable lands (8,581,000 g L 19,040 '8_ 8
acres) is important when considering possible OverStn 6,246 50,850 79,592
TOTAL 43,893 166,114 129,655
TABLE 6
POTENTIALLY IRRIGABLE LANDS WITHIN NATIONAL REACTOR
TESTING STATION
(By county)
Class 1 Class 2 Class 3
% of % of % of
County Acres Total Acres Total Acres Total
Butte 33,647 b0 79,510 20 82,486 35
Bingham 6,246 4 22,289 53 10,696 10
Jefferson 4,100 16 63,625 6 26,143 55
Clark 0 0 790 1 10,330 12
TOTAL (acres ) 43,893 166,114 129,655
TOTAL (acres, all classes) . 339,662
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changes in land use. The present rangeland
usage, on about 36 percent of the area in the
state (23,200,000 acres), supports a thriving
livestock industry. Since the expansion of irri-
gated cropland would occur primarily on lands
presently used as rangelands, increased pressures
on rangeland use will be felt in the future from
both irrigation and livestock.

Some new irrigated development may occur
on nonirrigated cropland which now occupies
about 4 percent of the total area in the state.
Sizable acreages of nonirrigated cropland how-
ever are presently being farmed successfully. A
good example of this is the high yield wheat
crops being grown in the Palouse Basin. It is
unlikely that there will be any conversion of this
type of dry farm cropland to irrigated cropland.

Preserved Lands

A considerable acreage of the federally owned
land are preserved lands set aside as wilderness
or primitive areas. Among these lands are the
Selway-Bitterroot Wilderness, ldaho Primitive
Area, Salmon River Brakes Primitive Area, Hells
Canyon - Seven Devils Scenic Area, White
Clouds Peaks Area, Nez Perce National Histor-
ical Park and Craters of the Moon National
Monument. Other lands of specific use would be
the Fort Hall, Duck Valley, Nez Perce and Coeur
d‘Alene Indian reservations and the National

Reactor Testing Station. In the Malad area in the
southeast corner of ldaho, the Department of
Agriculture has purchased an area of dry farms
and set them aside as a preserved grazing area
known as the Curlew National Grass Lands.
Preserved lands, recreational resources, and
other scenic areas are located on Figure 7.

Recreational Lands

Recreational lands in the state are interlocked
with designation of preserved areas and other
specific land use programs. A large portion of
Idaho is forested land and provides opportun-
ities for hunting, fishing, camping and hiking.
There are also several desert-like expanses. A
partial listing of these areas include: the barren
and desolate 80 square miles around Craters of
the Moon National Monument; the ‘“City of
Rocks” in Cassia County where massive rock
forms have been carved in granite mountains by
erosion; the geyser area near Soda Springs;
Bruneau River Canyon; Bruneau Sand Dunes
and St. Antheny Sand Dunes. Each of these
areas represent a recreational resource. Recrea-
tion and tourism are expanding rapidly as a
major state industry. Future land use in ldaho
will reflect the emphasis that recreation and
tourism recejves at the national, state and local
levels.
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WATER RESOURCES

Idaho is fortunate to have significant quanti-
ties of both surface and groundwater. There are
over 16,000 miles of streams and more than
2,000 natural lakes. The lakes range in size from
large, readily-accessible ones, to small, alpine
lakes in wilderness areas.

Surface Water

The principal supplier of consumptive water
uses is the Snake River. With the exception of

the Bear River Basin, all runoff in Idaho flows
generally from east to west draining into the
Columbia River.

Streams are fed mostly by snow melt; and, as
a result, natural flows usually exhibit regular
patterns of low flows during the fall and winter
months and high flows during the spring and
early summer months. Although rainstorms
cause some streams in foot-hill areas to rise
rapidly, the runoff contribution is not signifi-
cant.



Little is known of the effect of development,
such as the large irrigated tracts, on the pattern
of precipitation in an area. At present we can
only conclude that the average pattern of
precipitation has not been changed significantly
by the works of man.

This is not true of streamflow especially in
areas such as southern ldaho where a high level
of development has occurred. The magnitude
and seasonal distribution of flows of the Snake
River and many of its ftributary streams are
affected greatly by storage facilities, diversions
and return flows from irrigation, and consump-
tive use of water by planis. In dry years flows of
the Snake River above Milner Reservoir are
almost entirely regulated. Flows generally are
higher in the summer as releases are made for
downstream irrigation but become low in the
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late fall as flows are stored for the next year,
There are about 16,000 miles of free flowing
streams in the state.

Figure 8 illustrates the mean annual runoff of
the principal streams of the state and the uneven
areal distribution of water occurrence. Figure 8 is
based on streamflow records from 1929 to 1958
adjusted to reflect 1970 level of develapment.
Stream widths are shown in proportion to the
mean annual runoff.

Presented in Table 7 are streamflow summary
data for selected points on the river systems.

The pattern of discharge during the year for
regulated streams may vary widely from the
pattern which existed before regulation, depend-
ing on the magnitude of storage facilities and
diversions for irrigation and other purposes.




TABLE 7

STREAMFLOW SUMMARY FOR SELECTED POINTS ON RIVER SYSTEMS
{Periods of recard, 1903-1970)

Drainage Period Annual Flowsl Momentary Flow?
. Area of {cfs) B {cfs)
Stream Station (s, mi.) Record Mean Maximum Minimum “Maximum Minimum
Kootenai River Leonia’ 11,740 28-65 13,277 18,950 9,174 123,000 996
Movyie River Eileen 7556 26-65 - 854 1,322 323 11,000 40
Kootenai River Porthill 13,700 28-65 15,328 - 22,143 9,921 125,000 1,380
Clark Fork Whitehorse Rapids 22,067 28-65 20,889 30,086 11,266 153,000 270
Pend Oreille River Newport 24,200 03-41 24,457 35,269 14,408 136,000 1,280
Coeur d'Alene River Caltaldo 1,200 20-65 2,471 3,862 1,043 67,000 122
Spokane River Post Falls 38,400 12-62 6,350 10,030 2,580 50,000 104
Snake River ldsho-Wyoming Line 3,940 45.54 4,780 7,075 2,980 28,200 1,050
Snake River Heise | 5,752 11-65 6,489 8,735 4,765 60,000 460
Henrys Fark Rexburg 2,920 09-65 1,812 2,387 798 11,000 183
Blackfoot River Blackfoot 1,295 13-65 154 294 41 1.710 0
Portneuf River Pocatello 1,250 11-65 236 383 118 2,990 0.4
Snake River Neeley, 13,600 06-65 6,271 9,241 4,545 48,400 50
Snake River Milner 17,180 09-65 1,545 4,683 244 40,000 2
Big Lost River Mackay 813 19-65 278 418 128 2,990 18
Big Wood River Gooding 2,990 16-65 198 688 21 8,860 0
Snake River King Hill 35,800 09-65 8,590 11,999 6,909 47,200 1,250
Bruneau River Hot Spring 2,630 44-65 342 586 113 6,500 25
Boise River Near Boise 2,680 b5-65 2,619 4,207 1,291 35,500 4}
Boise River Notus = 3,820 20-65 960 2,325 239 20,500 10
Payette River Horseshoe Bend 2,230 19-65 3,070 4,611 1,834 27,000 350
Payette River Payette 3,240 35-65 2,707 4,521 1,430 30,900 180
Weiser River Weiser- 1,460 52-65 1,004 1,905 424 19,900 14
Snake River Weiser, 69,200 11-65 15,074 24,491 9,697 84,600 5,100
Snake River Oxbow 73,150 58-65 16,338 26,037 11,124 76,800 441
Salmon River Challis: 1,800 28-65 - 1,459 2,344 855 15,400 160
Salmon River Salmon 3,760 19-65° 1,898 2,911 1,157 16,500 242
Salmon River French Creek 12,270 44-65 9,230 13,770 4,957 88,600 1,790
Salmon River Whitebird 13,660 19-65 10,690 15,891 5,792 106,000 1,580
Selway River Lowell 1,910 29-65° 3,604 4,926 2,233 438,900 100
Lochsa River Lowell 1,180 29-653 2,712 3,742 1,681 35,100 100
Clearwater River Kamiah 4,850 10-65° 7,674 11,170 4,768 103,000 179
Clearwater River Spalding 9,670 25-65°2 14,573 22,447 9,826 177,000 500
Snake River Clarkston 103,200 15-65 45,850 65,489 31,206 369,000 6,660%
Bear River Border, Wyoming 2,490 37-70 247 528 44 3,680 30
Bear River Oneida 4,400 21-70 480 1,010 301 5,480 10

1 Regulated values for base period {1929-88} with estimated 1970 conditions of development, except Bear River (1931-60)
2Maximum and minimum observed instantaneous values for period of record

3Denotes other short periods of record prior to dates shown

4Caused by construction closure at Brownlee Dam; natural minimum about 10,600 cfs

Asewnuns mojjuwiealls — g4 abed
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Planning for new water-use projects requiras
thorough knowledge of the available water
supply. The hydrologic data necessary to esti-
mate the probable future water supply and the
dependable yield during drought periods must
be based on a sufficient period of record to
include the effects of variable weather. Thus,
predictions of water availability in the future are
based on runoff records of the past. If, during
the period for which runoff was recorded,
changes have occurred in the use of water, the
effects of these changes are considered in esti-
mating future supplies. To determine water
availability under present levels of development
records of runoff covering a period of many
years are adjusted to a comparable level of
water-supply development and water use. Figure
9 shows variations of annual streamflow at five
selected sites under present conditions.

.Although Idaho is not known as a “land of
lakes' it contains over 2,000 lakes ranging in
size from small alpine lakes to Pend Oreille Lake
with a surface area of 148 square miles. By
comparison the largest reservoir is American
Falls on the Snake River with a surface area of
88 square miles.

A majority of the natural lakes occur in the
central mountainous portion and the origin of
most of these is associated with mountain-valley
type glacial action. Others were formed as the
result of volcanic activity and warping of the
earth’s crust. At least one lake (Roosevelt Lake,
Valley County) was formed as the result of a
large landslide.

A number of large natural lakes in Idaho are
regulated within prescribed limits by dams at
their outlets, and thus provide a certain amount
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of water in storage that can be released as
desired. In this way, they serve as artificial
reservoirs. Examples are Payette, Bear, Coeur
d'Alene, Priest, and Pend Oreille lakes, Also
Jackson Lake in Wyoming is operated for water
users in ldaho,

Natural lakes are better Known for the recrea-
tional advantages they offer than for their direct
contribution to the state's economy. These lakes
contribute to ldaho’s scenic beauty and many
provide ideal sites for summer homes, tourist
resorts, and other recreational facilities. ldaho
has no saline lakes {lakes containing dissolved
solids in excess of 1,000 ppm).

Very few depth .measurements of natural
lakes in ldaho have been reported. A detailed
survey of Pend Oreille Lake was made by the
U.S. Coast and Geodetic Survey; and, from the
resulting. map, the maximum depth of this lake
is apparently about 1,200 feet. Israei C. Russel
{1885} reporied the depth of Payette Lake
{Valley County) to be in excess of 300 feet.

Although- many reservoirs have the outward
appearances of natural lakes, there are important
differences in the manner in which these bodies
of water are used. Reservoirs, other than those
constructed to provide powerhead, often con-
tain little inactive storage. Most of the water
stored is released to provide for specified needs.
In contrast, almost all of the water stored in
natural lakes is “inactive’” in that it lays below
the leve! of the natural outlet.

Many of the larger reservoirs were built to
serve more than one purpose. The flood-control
pool {space at the top of the reservoir above
some specified level) is used to store flood flows,
The stored flood water is released gradually so as
not to exceed downstream channel capacity and
the space made available to store further flood
flows. Other allotted spaces in reservoirs include
space for the power pool, the irrigation pool, the
conservation pool, etc. The operation criteria
established for each reservoir is dependent upon
the purposes for which the reservoir was built
and the relative priorities assigned to each. A list
of reservoirs containing flood control space is

, found in Table 38, in Chapter 3.

As of January, 1963, Idaho had 51 reservoirs
completed or under construction each having a
usable capacity of 5,000 acre-feet or more
(Martin and Hanson, 1966). The total usable
storage represented by these reservoirs is
10,560,100 acre-feet and the total surface area is
532,343 acres. These reservoirs have inundated
about 600 miles of the 16,000 miles of Idaho
streams.

In general, the quality of surface waters is
good regardless of which guality parameters are
used as a vyardstick. This is to be expected in an
area of low population density with relatively
little industrial activity. Pollution problems do
exist in localized areas and are a threat to water
quality.

Groundwater

Groundwater is one of the principal resources
of ldaho. Since World War !l the development of
groundwater supplies for irrigation purposes has
been increasing at such a rate that serious
overpumping has occurred in some areas such as
the Raft River Valley, portion of the Goose
Creek drainage south of Burley, and the Blue
Gulch area west of Twin Falls, New wells in
these areas are restricted. However, in spite of
the fact that mining of groundwater is occurring
at localized areas, the state's overall groundwater
potential has barely been tapped.

The principal aquifers occur in the Snake
River Plain of southern Idaho, Rathdrum Prairie
of northern [daho, and along the western side of
the state. The mountains in the central portion
are composed largely of consolidated rocks with
resultant low permeability. |ntermontane valleys
and basins which are partially filled with alluvial
sand and gravel are Iimportant as seasonal
groundwater reservoirs, storing water during
periods of high rainfail or snow melt. Ground-
water from these areas is not utilized to any
great extent as a source of water supply.

Although groundwater is discussed herein as a
special phase of the hydrologic cycle, it is not an
isolated phase. Groundwater contributes to the
flows of springs {Thousand Springs for ex-
ample), lakes, and reservoirs, and streamflow,



Therefore, projects which influence the hydro-
logic cycle of groundwater — such as pumping or
recharge projects — in turn affects the surface
system. The total water resources of the state
(surface and groundwater), can be utilized most
efficiently through a ““conjunctive operation” of
surface and groundwater systems.

Discharge from the Snake River Plain aquifer
" is about 6,500 cubic feet per second in the Twin
Falls — Bliss reach of the Snake River and about
2,500 cubic feet per second in the vicinity of
American Falls Reservoir. Qutflow from the
Rathdrum Prairie aquifer is about 1,000 cubic
feet per second.’

Throughout the Snake River Plain and in
many areas southeast, south, and southwest of
the Snake River, the principal supply of water is
from wells which extend into consolidated rocks
— mainly basalt. Wells in the lower part of the
Clearwater Basin also extend into the basaltic
lavas. In the large intermontane valleys and
basins {(such as the Lemhi and Pahsimeroi), and
in the stream valleys of the major drainage
basins, most wells draw water from the coarser
parts of the unconsolidated alluvial materiais
which have been transported from adjacent
mountains. Generally, these deposits consist of
poorly sorted mixtures of gravel, sand, and silt,
or clay. They usually are better sorted and are
more permeable in the central parts of the
valleys. Sedimentary deposits interlayered with
basaltic lavas vyield water to wells in some
localities. Because many of these deposits are
fine textured, they tend to restrict the vertical
movement of water through the basalt flows.2
Figure 10 shows the principal aquifer units and
common depths of wells,

Approximately one million acres of land are
presently irrigated with groundwater in the
state.2 In addition, nearly all water requirements
for municipal, industrial, domestic and livestock
uses are met from groundwater. Many of the uses
of water have nearly constant demands, but

lyvater Resources in Mineral and Water Resources of ldaho;
Senate Committee on Interior and Insular Affairs; Special
Report No. 1; 1964,

2Summary of Groundwater Conditions in ldaho; ldaho Depart-
ment of Reclamation; Water Informatien Bulletin No. 1; 1966,
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the largest use, that of irrigation, has a demand
only during the growing season for crops.
Because of this, and the fact that replenishment
of groundwater aquifers is seasonal and seme-
times cyclical, the availability of groundwater
tends to vary throughout the year and from one
year to the next. Small quantities of ground-
water can be obtained from wells and springs
overall in most years. However, only in specific
areas are large quantities of suitable water

-available within present economic pumping lim-

its. These areas are mainly in southern |daho and
along the western side of the state.

Adequate basic data are an essential prerequi-
site to understanding and evaluating the supply
of groundwater available from an aquifer and
the effect that increased withdrawal will have on
water levels and on the quality of water in the
aquifer.’ Water levels in wells indicate the stage
of the aquifers. Periodic measurements of these
fevels show the extent of depletion by drought
or by heavy pumping; and the extentof renewal
in seasons of abundant rainfall or melting snow.
Effects of changes in the water regimen can be
evaluated and future effects predicted by interp-
retation of water level fluctuations. Hydrographs
of selected wells in Idaho are shown in Figure 11.

The U.S. Bureau of Reclamation has construc-
ted and is now operating an electric analog
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FIGURE 10. GROUNDWATER AQUIFERS
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FIGURE 11. HYDROGRAPH OF WELLS
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model of the Snake Plain aquifer to correlate
existing geologic and hydrologic data and to
guide future operation and development of
water resources." This model is used to study
the possibility of developing the Snake Plain
aquifer to supply pumped irrigation water and
store excess surface flows as recharge. Another

1Progress Report, Snake Plain Aquifer Electric Analog Studies;
U.S. Bureau of Reclamation; 1967.

analog model, covering essentially the same area,
has been constructed by the U.S. Geological
Survey. In the latter model, the capacitors for
handling storage effects are treated somewhat
differently.

Data and information with respect to the
quality of groundwater is somewhat easier to
come by and usually quite reliable. The gross
water quality characteristics are affected by the
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geology of the aquifer from which the water
emanates. Since most of the major aquifers in
{daho contain igneous materials which do not
contain large quantities of soluble materials, the
quality of groundwater is generally excellent,
low in total dissolved solids and predominantly
of the calcium bicarbonate type.

Groundwater conditions in the Bear River
Basins are not well-known and the character-
istics of natural recharge of the aquifers is even
less established. More is known about ground-
water in the Malad Valley, an area in which
groundwater is being developed extensively,
than in any other part of the Bear River Basins.
Studies indicate that artesian aquifers in this
area are naturally recharged through their out-
crops around the flanks of the valiey; by
underflow from unconfined aquifers that are
continuous with or in contact with the artesian
aquifers; and by migration of water along faults
that offset or are overlapped by the artesian
aquifers, Unconfined aquifers are recharged by
downward percolation from the surface, by
underflow from adjacent sources, and by up-
ward leakage from artesian aquifers.’

A determination of how much natural re-
charge now occurs is very difficult and has been
done for only a few basins such as the Panhandle
Basins. There has been no significant change in
water level in most of the Panhandle Basins, and
it is assumed that average annual recharge is
about equal to the total of natural and pumped
discharge.

In the Snake Plain aquifer, the alluvial de-
posits and basaltic lavas act essentially as a single
aquifer. A great deal of recharge to the alluvium
moves laterally and becomes underflow in the
lavas. 11 is difficuit to determine recharge to
those units without accounting for the same
water several times. Also, some of the water
diverted from the Snake River percolates to the
aquifer, and returns to the river or to American
Falls Reservoir, where it is again diverted for
irrigation. Some water cycles in and out of
aquifers at least three times as it moves from the
upper end of the Snake River Plain to the lower
end. Thus, although 15 million acre-feet may be

roughly the gross annual recharge to the aquifer
units — the net annual recharge is more nearly
on the order of 10 to 12 million acre-feet.?

Estimates of annual natural recharge in the
Southwest Idaho Basins are based on a combina-
tion of estimates of precipitation percentages
becoming groundwater and base-flow data for
streams, At best, they are very approximate
figures. According to the estimates, natural
recharge in the Southwest Idaho Basins is about
1.7 million acre-feet a year.?

Few studies have been made of the natural
recharge in the Saimon and Clearwater basins
Since there has been no known significant
change in water level in most parts of these
basins, it is assumed that average annual recharge
is about equal to the total natural and pumped
discharge.

In southern ldaho, streamflow during wet
years is generally in excess of the present ability
to utilize or to store the water in surface
reservoirs. The Snake Plain aquifers however
contain a large storage capacity that is presently
only partially utilized. Where conditions such as
this occur the potential for artificial recharge of
the groundwater reservoir to provide interim
storage of excess streamflow merits serious
consideration.

Obviously, many factors are involved in de-
termining the feasibility of artificially recharging
a given groundwater reservoir, not the least of
which is the availability of recharge water at
suitable locations for introducing it into the
underground reservoir-at acceptable rates and in
sufficient quantity. Nevertheless, if the problems
of water rights, cost of conveyance facilities, and
location of suitable recharge sites can be solved,
there are several areas in the state such as in the
St. Anthony and ldaho Falis areas where the

lSun-nmarv of Groundwater Conditions in !daho; ldaho Depart-
ment of Reclamation; Water Information Bulletin No. 1; 1966.

2 Columbia-North Pacific Region Comprehensive Framework
Study; Appendix V; 1970.

3 Proportionad from Columbia-North Pacific Region Comprehen-
sive Framework Study;- Appendix V; 1970.
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opportunity for artificial recharge should be
seriously considered,

Wherever surface flows are diverted and ap-
plied for agricultural purposes, artificial recharge
is going on now as excess irrigation water moves
downward to the groundwater reservoir. In
many areas in and adjacent to the irrigated lands
the groundwater storage capacity is not now
being utilized. In those areas where adequate
groundwater storage is available and supplemen-
tal water supplies are needed, utilization of the
underground reservoir storage capacity may of-
fer sizable benefits if the geology is such that
effective recharge can be accomplished.

All groundwater reservoirs have a natural
inflow-outflow characteristic. Surplus stream-
flow during periods of excessive runoff can be
artificially placed in groundwater storage for

carryover storage (one to several years) to meet
needs during dry periods and to help maintain
water levels within the aquifer at economic
levels for pumping. Other advantages of ground-
water storage include elimination of evaporation
losses and reservoir sedimentation. Numierous
problems may also occur. The chemical compat-
ibility of recharge water with that already in the
aquifer requires study, as does the problem of
how the recharge water moves from the recharge
site, water-logging of adjacent lands, biological
and mechanical plugging of recharge facilities,
and other operational problems.

In summary, there are large groundwater
reservoirs in some parts of |daho that have
storage capacities not being utilized under pres-
ent conditions. Where these occur in close
proximity to streams that carry excess flows, the
opportunity for beneficial artificial recharge
should be studied.
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GEOTHERMAL RESOURCES

The geothermal resources of the state are
receiving increasing interest.

The hot springs of ldaho are concentrated
along two cells of sub-crusted convection and
heat conduction. These cells extend beneath the
continent and rifts from the Pacific Ocean floor.
These same two rifts are associated with similar
thermal zones in California, Nevada, and Ore-
gon. Surface indications point to greater accum-
ulation of steam in Nevada and California than
here but the geothermal potential in ldaho
should not be ruled out. A January 1970, report
of the ldaho Bureau of Mines and Geology,
“Geothermal Potential of 1daho” inventoried
almost 400 thermal wells and springs.

The Geothermal Act of 1970 provides for the
classification of lands valuable for geothermal
steam and associated geothermal resources. Land
is 50 classified in order to reserve or retain them
in federal ownership and to determine for the
Department of Interior which lands are inciuded
within the “known geothermal resources area”
{KGRA) and thus subject to the competitive
leasings provisions of the Act. Two areas in
tdaho totaling 21,844 acres have been classified
as KGRA. One area is in south-central 1daho and
the other close to the western boundary of
Yellowstone National Park.

Potential uses for geothermal resources in-
clude power generation, heating, raising certain
kinds of crops and fish, desalinization of salty
waters and mineral extraction.

The use of geothermal resources is just begin-
ning to develop. What role it may play in ldaho
is unknown at this time. Further study is needed
to identify possible geothermal plant locations
and to determine if new legislation is needed to
manage this resource.

MINERAL RESOURCES

Mineral resources played a prominent role in
the state's early settlement and economic
growth. Many present-day towns and counties
originated in the gold rushes which are a
glamorous part of !daho’s history. Other once

thriving settlements, such as ldaho City and
Silver City, faded as the supplies of gold and
silver dwindled.

Metal deposits which dominated the mining
industry’s early vyears, still produce valuable
vields. ldaho currently leads the nation in
silver mining and silver was the state’s most
valuable mineral product in 1970. Although
annual production declined slightly in 1970,
higher silver prices more than made up for the
decrease. 1daho also produces major amounts of
lead and zinc, and remaining deposits should
permit continued production of silver, lead, and
zinc at present rates.

By far the greatest part of mineral production
occurs in the Coeur d'Alene mining district of
Shoshone County in northern ldaho. The region
is famous for its yields of lead, silver, zinc, and
copper, but it also contributes smali amounts of
gold, antimony, and tungsten. In 1970,
18,580,000 of the 18,843,831 troy ounces of
silver mined in ldaho (nearly 99 percent) were
produced in the Coeur d'Alene district. The
district also accounted for more than 20 percent
of the total amounts of gold, copper, lead, and
zinc mined in Idaho. : '

Southeastern l|daho contains the nation’s
largest phosphate resource, with possibly 50
percent of the total U.S. reserves. The industry
is still in its infancy however and presently
provides only 10 percent of national phosphate
rock production. The areas of active mining in
1970 are shown in Figure 12,

Mineral production in the state, including
agricultural, construction, and strategic minerals
as well as metals, declined slightly in 1970, to
$116.5 million, from the 1269 record value of
$118,300,000. In 1969 Idaho ranked 32nd
among the 50 states in value of mining produc-
tion.! In 1970, mining employment was also
down, totaling approximately 3,500, but average
hourly earnings increased somewhat.

Metals

Gold deposits are found throughout the state
in streams, veins, and associated with other

1)daho Inspector of Mines, 1971,
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minerals in complex deposits. Only dredging
remains as an economically profitable method of
gold mining since the larger deposits have been
worked out. The nature of the deposits pre-
cludes the possibility of developing any large
reserves, and all newly mined gold must be sold
to the federal government for distribution to
industry and the arts.

Ores containing primarily lead occur mostly
in northern and south-central Idaho. One of the
most useful metals known to man, lead has
almost endless applications. Lead mining and
smelting are among the most stable industries
and reserves seem to be sufficient to last for
some time.

Most bonanza silver lodes have been exhaust-
ed, but reserves of lower grade ore should
sustain ldaho’s record production levels for
several more years, and considerable exploratory
activity is being conducted for new sources.
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Zinc is currently used for zinc-base alloys and
for galvanizing in the manufacture of galvanized
sheets, wire rope, tubes, and pipe. Future
production will probably depend more on prices
and market than on any shortage of reserves.

Iron ore used in the production of cement is
mined in Washington and Valley counties, but
production was down 50 percent in 1970 from
the 1969 total.

Copper deposits have not been fully exploited
because of inaccessibility resulting in high trans-
portation costs and the greater profits to be
derived from other ores. Higher prices and better
access could result in future expansion in copper
mining. The deposits occur primarily in Sho-
shone County, with exploration drilling near
Mackay in Custer County and near Cuprum in
Adams County.

AGRICULTURAL MINERALS. The growth
of a market for phosphate in recent years has

" caused a phenomenal increase in its production

in Idaho. Phosphate is used primarily to make
super-phosphate fertilizer and elemental phos-
phorous. Abundant quantities of phosphate rock
are found in bedded sedimentary deposits
throughout the southeastern part of the state.

Gypsum, found mainly along the Snake River
north of Weiser, is added to agricultural soils to
supply sulphur as a plant food and to improve
the condition of the soil. The building industry
also utilizes gypsum.

CONSTRUCTION MINERALS. Reserves of
limestone and shale are sufficient to supply the
state’s principal cement plant for many years.
The plant is located south of Pocatello at Inkom
in Bannock County. Future demand for cement
is expected to increase with the growth of urban
centers.

Other construction materials mined include
mica (which is used for heat and electrical
insulation); pumice (an ingredient used in build-
ing blocks); cement; sand and gravel; perlite;
stone (especially basalt); and volcanic cinder.

Clay produced in Cassia, Minidoka, and Bon-
neville counties provides the raw material for
brick plants at Burley and Idaho Falls and for
other heavy clay products. Since the supply is



Page 30 — Mineral Resources

almost inexhaustible, future clay production will
depend primarily on market demand, but it
could become one of ldaho's most important
nonmetallic industries.

STRATEGIC MINERALS. Uranium deposits
are found in several locations, but only the
deposit near Stanley has been actively mined.
All ores mined must be sold to the Atomic
Energy Commission for the production of fis-
sionable material.

Beryllium, a mineral of growing importance
for a variety of industrial, research, and strategic
uses, has been discovered in several places in
Idaho.! The largest deposit is in the Sawtooth
Mountains northwest of Sun Valley. Titanium
(used in the manufacture of pigments), anti-
mYearbook; Vol, i; U.S. Bureau of Mines; 1969.

mony (an ingredient in lead and tin-base alloys),
and mercury are found as are tungsten, cobalt,
thorium, columbium-tantalum, vanadium, and
cadmium,.

Precious and Semi-Precious Stones

Among the 72 varieties of precious and
semi-precious stones present are agates, jasper,
opals, sapphires, rubies, and garnets. Primarily
collected by individuals, many of these gems are
suitable for cutting and polishing. The most
popular stones are star garnets from Fernwood
in Benewah County and opals from Clark
County. The star garnet was adopted as the
official state gem stone in 1967. Gems worth
about $90,000 were gathered in the state in
1969 and again in 1970, but these figures

TABLE 8
MINERAL PRODUCTION, 1969 — 1970
1969 1970F
Value Value

Mineral Quantity {thousands) Quantity (thousands)
Antimony ore and concentrate (short tons,

antimony content) 922 $ w 985 $ W
Clays' {thousand short tons) 23 b1 22 36
Copper (recoverable content of ores, etc. — short tons) 3,332 3,168 3,634 4,264
Gemstones NA 90 NA 90
Gold (recoverable content of ores, etc. — troy ounces 3,403 141 3,069 110
Lead {recoverable content of ores, etc. — short tons) 65,697 19,641 59,661 18,771
Mercury (76-pound flasks) 1,012 511 1,014 416
Peat {short tons) 1,000 W W W
Pumice (thousand short tons) 21 62 39 82
Sand and gravel and stone {thousand short tons) 12,305 14,009 11,000 12,300
Silver (recoverable content of ores, etc. — thousand

troy ournces) 18,930 33,897 18,844 34,188
Tungsten ore and concentrate (60 percent WQO; basis

— short tons) 27 63 w W
Zinc {recoverable content of ores, etc. — short tons) 55,900 16,323 42,088 12,898
Value of items-that cannot be disclosed: Cement, '

fire clay, garnet, iron ore, kaolin, lime, perlite,

phosphate rock, vanadium, and values

indicated by symbol W XX 30,453 XX 33,3563

Note: Mineral production is as measured by mine shipments, sales, or marketable production {including consumption by

producers
Key: P =Preliminary. NA = Not available.

XX = Not applicable

W = Withheld to avoid disclosing individual company confidential data.

t Exeludes fire clay and kaolin; included with "'value of items that cannot be disclosed’’



represent a sharp drop from the estimated 1968
totals of $200,000." Table 8 shows the quanti-
ties and values of principal minerals produced.

TIMBER RESOURCES

Idaho's forest products rank second only to
its agriculture in economic importance. Approxi-
mately one-third of the state's 52,970,000 acres
consists of forest land, placing the state fifteenth
nationally in total commercial forest area. The
most heavily forested state in the Rocky Moun-
tain group, it ranks fifth nationally in volume of
standing saw timber with 115 billion board feet.
Unlike most other states, ldaho draws more than
half of its timber output from federally owned
land. A breakdown shows more than 15,000,000
acres of commercial forest land: 11,817,000
acres are federally owned; 3,066,000 are private-
ly owned; and 889,000 acres belang to the state,
Much of the federal forest land lies in the
primitive areas, however, and is not available for
commercial development.

ldaho, Shoshone, Clearwater, Valley, and
Lemhi counties are the leaders in commercial
forest land having more than 1,200,000 acres
each. Clearwater and ldaho counties produce
over 200 million board feet of lumber apiece per
year and Bonner, Kootenai, and Shoshone coun-
ties each produce 100 to 200 miilion board feet.

Saw logs for lumber are the timber industry’s
principal product, with 82,2 percent of all
roundwood cut used for this purpose. The
remainder goes into veneer logs, pulpwood, and
miscellaneous uses. The manufacturing of these
forest products within the state adds more than
$83,000,000 annually to the value of the raw
materials used.

Although the number of sawmills declined
nearly 50 percent between 1956 and 1966,
increased efficiency made possible by larger
mills and ownership by big corporations caused
almost a doubling in mill productivity. Annual
production per mill increased from 5.2 million
board feet in 1956 to 9,7 million board feet in
1966.

Activities related to timber production ac-
count for $50,000,000 per vyear in wages —

1Minerals Yearbook; Vol, I; U.S. Bureau of Mines; 1969.
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about 36 percent of the state’s manufacturing
payroll. Employment in northern Idaho is ex-
pected to decline slightly in the future, as the
industry approaches the maximum allowable
harvest in that region and as per capita produc-
tivity increases, but the industry should contin-
ue to grow in southern !daho for some time to
come.

The abundance of ldaho’s forest resources is
due to a favorable climate and mountainous
topography. Trees are primarily conifers, with
softwoods harvested predominating over hard-
woods in a ratio of 2,000 to 1. Douglas fir, true
firs, and white and ponderosa pine are among
the most commercially significant native trees.

Douglas fir accounts for 30 percent of com-
mercial forests and has been of continuing
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importance to the timber industry. Found in
both northern and southern ldaho, it is one of
the strongest softwoods and is valued for its
usefulness, abundance, and accessibility. It is
also the principal Christmas tree produced in
Idaho. The counties in which it is most widely
harvested include Clearwater, ldaho, Shoshone
and Valley.

FIGURE 13. PRINCIPAL FOREST TYPES
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Ponderosa pine, produced chiefly in southern
Idaho, is ranked third in extent, but second in
timber harvest, accounting for 17 percent of the
volume cut. Light, strong, easy to work with,
and not readily split, it is used primarily for
doors and sashes, veneers and packing boxes.

Other trees of commercial value include
lodgepole pine, Engelmann spruce, grand and
white fir, red cedar, hemlock, and western larch.
Figure 13 shows the locations of principal forest

types.

Heavy timber losses caused by tree-killing
insects and diseases are becoming a serious
problem. The state’s sawtimber losses due to
pests in 1960 were estimated at 500 million
board feet. Overripe trees in the large virgin
forest areas provide excellent pest breeding
grounds.




FISH AND WILDLIFE RESOURCES

Idaho’s fish and wildlife resources include
anadromous fish, resident fish, big game, upland
game, fur bearing animals, waterfowl!, and other
forms of wildlife.

Wildlife habitat, which includes portions of all
of the state’s water, forest, range, and cropland
areas, varies considerably in type, quality, and
amount. Although statistics on habitat types are
not available, fish and wildlife agencies believe
that there are critical shortages of winter range
in many areas for deer, elk, and other big game.

Other kinds of wildlife habitat are more
abundant, but in many cases the quality has
declined. Fish habitat provided by lakes and
reservoirs is ample, although the quality varies.
Summer range for deer and elk, the principal big
game species, is ample in relation to winter
range. Upland game habitat, occurring mostly on
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farm and range lands, is diminishing, but the
supply is not yet critical. The state’s many
marshes, shallow lakes, and streams provide
waterfow! habitat important for wintering, nest-
ing, and resting during migrations. Almost all of
the lands supporting vegetation provide habitat
for some type of wildlife.

Anadromous fish spawning in Idaho waters
include chinook salmon, steelhead trout, and
sockeye salmon. Chinook salmon runs occur in
spring, summer, and fall, while steelhead runs
take place in spring and fall. These fish now
spawn only in the Salmon and Clearwater river
drainages in ldaho. The Snake River and its
tributaries up to Shoshone Falls once provided
spawning grounds, but dam developments on the
Boise and Payette rivers and construction of the
Hells Canyon Dam complex on the Snake River
blocked all fish passage above that facility.
Portions of these runs have been successfully
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transferred to the Salmon River drainage. Only a
few sockeye salmon, remnants of a large, annual
migration, now spawn in |daho waters.

Trout and char are more highly regarded in
Idaho by most fisherman than are other resident
fish. Rainbow trout are the most numerous and
widely distributed species, living in lakes and
streams in every region. Few resident fishermen
need to travel far to fish for them. Large
numbers are raised commercially on ““trout
farms”, and streams are stocked with millions of
them each year from state and federal hatch-
eries. Other native, resident coldwater game fish
include cutthroat trout, kokanee, and Dolly
Varden. Lake trout, eastern brook trout, and
golden trout were all “imports” at one time or
another. The closely related grayling and moun-
tain white fish also require coldwater habitat.

Most low elevation streams and many lakes,
ponds, and reservoirs support populations of
warmwater game fish, including several species
of catfish, largemouth and smallmouth bass,
sunfish, crappie, and yellow perch. All of these
species have been introduced into the state —
none are native. Although excellent fishing is
available for many of these species, fisherman
are generally more interested in the coldwater
types. The warmwater fish resource would bene-
fit from a much larger catch.

The Snake River once supported a productive
sturgeon fishery from Shoshone Falls down-
stream to its confluence with the Columbia
River. Following the construction of major dams
throughout the Columbia system, and C.J.

Strike, Oxbow, Brownlee, and Hells Canyon
dams on the Snake River in the 1960s, the
sturgeon population declined drastically since
curtailment of its migratory habits seriously
affect its reproductive cycle. Very few of these
fish, if any, stili survive above Hells Canyon
Dam.

Undesirable resident species are found in most
of the state’s waters capable of supporting fish
life. Many of these fish, particularly those found
in cold water, are of little importance; others
compete with or prey on game species and must
be controlled. Principal species included in this
category are squawfish, carp, tench, and several
species of chub and suckers.

A 1966 inventory of ldaho fishing waters
identified 11,946 miles of streams and rivers as
possessing significant fishing values, rating them
from Class | {most desirable) through Class IV
(least desirable). An additional 3,722 miles of
streams were not classified. Of the total 15,718
miles, 34 percent (5,227 miles) was rated Class I,
approximately 10 percent (1,499 miles) was
rated Class 11, 21 percent {3,300 miles) was Class
111, and 12 percent {1,820 miles} was rated Class
1V. The most important streams and rivers are
shown on Figure 14.

Idaho’s big game resources include popula-
tions of elk, moose, white-tailed deer, mule deer,
bighorn sheep, mountain goat, black bear, grizzly
bear, pronghorn antelope, and mountain lion.
Key habitat areas for big game are shown on
Figure 14.
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FIGURE 14. FISH AND WILDLIFE HABITAT
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The state supports many species of upland
game, some of which are native and some are
introduced. These include ring-necked pheasant,
Hungarian partridge, chukar partridge, bob-
white, mountain, valley, and Gambel quail,
ruffed grouse, blue grouse, sage grouse, spruce
grouse, sharp-tailed grouse, turkey, and rabbits
and hares. The ring-necked pheasant, Hungarian
partridge, bobwhite, chukar, turkey, and Gam-
bel quail are introduced species. Trial introduc-
tion of other species is currently underway.

Idaho also contains many varieties of fur
bearing animals. Beaver, muskrat, raccoon, and
mink are found along most streams, lakes and
ponds. Animals living in the semi-desert regions
are badger, bobcat, coyote, skunk, weasel, fox
and jack rabbits. River otter occur in the more

remote and permanent mountain streams. Lynx,
marten, wolverine, and fisher are found in
primitive mountain areas.

Most species of waterfowl common to the
western United States are found in Idaho at
various times of the year. Canada geese, mal-
lards, gadwall, pintail, baldpate, blue-winged
teal, cinnamon teal, and redhead ducks are
among the principal nesting species. Trumpeter
swans, an endangered species, are year-round
residents along a small portion of the Upper
Henrys Fork of the Snake River.

Other forms of wildlife found in the state
include the bald eagle, golden eagle, prairie
falcon, ferruginous hawk, American osprey, and
several species of owls, gulls and blackbirds.

POPULATION _ e

Idaho’s economy is based primarily on agri-
culture, lumbering, and mining industries, all of
which can be carried on in sparsely populated
areas. Since there are no major manufacturing
industries to sustain metropolitan type cities and
no bodies of navigable water with associated
large trading centers, population size and recent
growth rates have remained relatively low in
comparison to most other states.

POPULATION GROWTH

Before 1870, Idaho’s population was made up
mostly of itinerants, trappers, miners, traders,
and adventure seekers who took advantage of
rich fur and mineral resources. Between 1870
and 1920, population grew at an average ten-
year rate of 94.2 percent; at the same time the
population of the United States as a whole grew
an average of about 21.6 percent. Discoveries of
gold and other precious metals spurred the first
large-scale migrations into Idaho, but the boom
turned out to be short-lived. Miners quickly
deserted the state for new finds as the easier
claims were played out. About this time, settlers

were moving in from Utah, bringing the tech-
niques of large-scale irrigation. By 1920, initial
settlement of agricultural land was nearly com-
plete and the period of rapid population growth
was over.

From 1920 through 1970, population growth
and economic activity in ldaho became more
stable. While the general economy was hurt by
the great Depression of the late 1920s and early
1930s, the state agriculture suffered no “dust
bow!”. In fact, many midwestern farmers came
to settle, with the result that population in-
creased 17.9 percent during this period. Once
again however, the boom faded. In the 1940s
factories and war plants in other states drew
people out of Idaho and population growth
declined to 12.1 percent for the decade.

Population growth in the decade of the fifties,
as shown in Figure 15, averaged 13.4 percent.
Between 1950 and 1954, Idaho experienced a
net loss of approximately 3,000 people, but by
1965, this trend was reversed and the state’s
population reached a total of 667,191 — 79,000
above the 1950 figure.
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POPULATION GROWTH
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Except for the 1920s, the 1960s were the
decade of slowest recorded population growth,
with an increase of 6.9 percent or 45,817
persons. Consolidation of small farms may have
been an important factor, but population statis-
tics indicate a definite trend toward out-
migration of ldaho's young adults to larger cities
and better employment opportunities in other
states.

Population density in Idaho averages only 8.6
persons per square mile compared to 56.3
persons per square mile for the continental
United States and 22.2 for the Pacific North-
west.

Principal areas of growth during the last two
decades include the Lewiston - Moscow - Coeur
d'Alene area in northern ldaho, the Boise area,
and the Upper Snake River Valley from Burley
to Rexburg. The mountainous counties of cen-
tral and northern ldaho, the Gooding - Jerome
area, and the extreme southeastern part of the
state are the areas of greatest population loss.

Mountain Home Air Force Base and the
National Reactor Testing Station spurred pop-
ulation growth in Elmore and in Butte, Bonne-
ville, Bingham, and Jefferson counties in the
1950s, but their influence on growth rates has
declined in more recent years.

Extensive irrigation development during the
1950s in Minidoka County caused a sudden
growth spurt; by now, however, most of the
county'’s irrigable land has been developed and
population growth rates are more stable.

Between 1960 and 1970, only ten ldaho
counties experienced net in-migration popula-
tion gains. These included five northern coun-
ties: Nez Perce, Latah, Kootenai, Boundary, and
Clearwater and five southern ones: Ada, Boise,
Blaine, Power, and Madison. The remaining 34
counties experienced varying degrees of popula-
tion out-migration. In all, 41,241 people left the
state during the decade.

Recreational development in the Big Wood
River Valley was responsible for population
gains in Blaine County; Ricks College in Rex-
burg was the stimulus in Madison County; and

Clearwater County's growth in the 1960s is
attributed to construction of Dworshak Dam,
which will most likely produce only temporary
effects on the county’s economy and popula-
tion.

Current patterns of growth are resulting in
increasingly uneven spatial distributions of pop-
ulations: the more densely populated counties
continue to gain residents, while many sparsely
populated areas are experiencing continued low
growth rates or population losses.

POPULATION DISTRIBUTION

Population densities vary widely among lda-
ho's 44 counties, depending largely on physio-
graphic features. Favorable natural factors of
topography, precipitation, average temperature,
length of growing season, and availability of
irrigation water, for example, tend to favor
intensive land uses and, therefore, more dense
population concentrations.

The Panhandle, which relies principally on
dryland wheat growing, mining, and lumbering
for income, is experiencing problems: surpluses,
declining prices, etc., in the wheat-growing
industry, and a general market decline in the last
year in lumbering, With few significant non-
agricultural industries, the Panhandle area’s pop-
ulation has grown slowly, with 1,731 people or
2 percent of the population leaving the area
between 1960 and 1970, as is shown in Table 9.
In 1970, the population of the Panhandle was
82,324, averaging 10.8 persons per square mile
and totaling 11.6 percent of the state’s popula-
tion.

The Upper Snake region, on the other hand,
boasts a high degree of agricultural productivity
resulting from a series of irrigation projects
which provide water from the Snake River and
its tributaries to large amounts of relatively flat
and extremely fertile land. This region contains
both the state's greatest population and its
largest land area. With a population of 283,128
in 1970, the area’s population density equaled
10.5 persons per square mile, the second highest .
ratio. Population is largely concentrated along
the Snake River in the cities of Rexburg, ldaho



TABLE 9
POPULATION CHARACTERISTICS, 1960 — 1970

1970 Population

Urban Rural
Population Natural Net Per-
Area 1960 1970 Changael Change? Migration3 centage Density No. Percent No. Parcent
Panhandle 77,864 82,324 4,460 6,191 — 1,731 11.6 10.8 26,754 325 55,6570 67.5
Salmon-Clearwater 83,661 91,429 7,868 9,768 — 1,900 12.8 4.0 50,643 b5.4 40,786 446
Southwest 212,371 235,089 22718 24848 — 2,130 33.0 10.8 147,853 62.9 87,236 37.1
Upper Snake 274,187 288,128 13,941 44,045 —30,104 40.4 106 154,019 53.6 134,109 48.5
Bear River 19,208 16,038 — 3,170 2,206 — 5,376 2.2 5.6 59814 36.9 10,124 63.1
TOTAL (State) 667,191 713,008 45,817 87,058 —41,2a1 100.0 8.6 385,183 54.0 327,825 46.0

Source: Number of Inhabitants, Idaho. Bureau of Census, 1970 Census of Population
1pgpulation change = Population 1970 minus population 1960

2Natural change = Birth minus deaths

3Net migration = Population change minus natural change

GE 884 — U0IINGLASIQ Lo1leINdo4
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Falls, Pocatello, Burley, and Twin Falls. In
1970, Idaho Falls, Pocatello, and Twin Falls
contained 35,776, 40,036, and 21,914 people
respectively.

The population of the Southwest ldaho Ba-
sins is concentrated in the valleys of Boise,
Payette, and Weiser rivers and along those
portions of the Snake River not entrenched in
deep canyons. The area’s agriculture consists
mostly of intensive cropping and livestock rais-
ing. Heavily-urbanized Ada County supports a
large and fast-growing segment of ldaho’s pop-
ulation. About 10.8 persons per square mile on
the average inhabit the region, with population
totaling 23b,089. Cities with more than 10,000
people in 1970 included Boise, Caldwell, and
Nampa, which have populations of 74,990,
14,219, and 20,768 respectively.

The importance of the Snake River to idaho's
growth is reflected in the distribution of popula-
tion. The 21 counties bordering the river contain
525,361 people — 74 percent of Idaho's total
population. These counties also accounted for
90 percent of population growth during the past
decade.

Vast size and varied terrain characterize the
Salmon-Clearwater region. The most sparsely-
populated and least urbanized region of Idaho,
the basins contained only 91,429 people in
1970, averaging just four persons per sguare
mile. During the last decade, however, the region
experienced the state’s second greatest popula-
tion increase, 9.4 percent, compared to the
state's average of 6.9 percent. Nevertheless, the
area suffered a net out-migration of 1,900
people during the 1960s,

The Bear River region, the smallest of the
state’s drainage basins, had a population of
16,038 in 1970 and a population density of 5.6
persons per square mile, the second lowest ratio.
During the last decade the area suffered a
population loss of 3,170 persons or 16.5 per-
cent.

During the past 30 years, |daho’s population
has shifted from rural to urban areas at an
average rate of 7 percent per decade. In 1940,
66.3 percent of the population was rural and

33.7 percent urban. The 1970 census reversed
the balance with 54.5 percent of the population
concentrated in urban areas and only 455
percent in rural areas. Counties containing the
highest concentrations of urban population are:
Nez Perce totaling 85.8 percent; Bannock with
82.3 percent; Ada with 78.2 percent; E!more
with 71.5 percent; and Bonneville with 69.8
percent.

Problems resulting from population distribu-
tion will continue in the future. The state will
suffer economically more from too few people
in some areas rather than from too many people.
For example, 40 percent of ldaho’s people live
on farms and in towns with less than 1,000
residents. Only slightly more than half of its
residents live in localities containing more than
2,500 people. Fourteen counties have no cities
with more than 2,500 people, and of these, six
have no town containing more than 1,000
people. Sparsely populated counties will likely
continue to lose residents while the larger cities
and counties will continue to grow.

Areas already encountering problems in pro-
viding adequate levels of social and commercial
services can only deteriorate further as a result
of continued heavy out-migrations, Further de-
velopment of agricultural and recreational po-
tentials could alleviate some of these problems
and provide expanded economic bases in some
thinly settled areas.
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ECONOMY

HISTORICAL DEVELOPMENT

Idaho’s economy developed in four stages
covering a relatively short period of time. First
came the fur traders; then practically all econ-
omic activity centered on the collection of furs.
This period was followed by the mining booms
when the frenzied extraction of minerals dom-
inated the economy. Toward the end of the
nineteenth century, after the richest, most acces-
sible ore deposits had been exploited, the
ranchers arrived and grazing of grasslands be-
came a major operation. The final stage con-
sisted of the development of land into farms
through irrigated agriculture.

During the earliest history of the territory
which is now the state of ldaho, furs were the
only important economic resource. In their
search for beaver, trappers and fur traders
explored much of ldaho, blazing the first trails.
They also built forts and trading posts and
established trade with the Indians. During the
1820s through ‘40s, thousands of men and
millions of dollars were invested in the business
of fur trading.

The discovery of gold attracted thousands of
people and permanently changed the state’s
economic base. ldaho’s gold boom, larger than
both the California and Klondike strikes, pro-
vided the national treasury with much-needed
revenue during the Civil War.
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Discoveries of galena ore on the Wood River
district in 1874 and in the Coeur d'Alene in
1885 provided the assurance that mining could
be a permanent industry and marked the tran-
sition from small-scale to organized commercial
mining. The mining era began with the ldaho
Territory largely an uncharted wilderness, but
by 1890 it had attracted enough people and
capital to become a state.

Mining expanded from the Coeur d'Alene and
wood river areas to southeastern |daho, where a
large phosphate industry was established around
1944. Construction of large plants in 1948-49,
1952, and 1959 and a decided decline in metal
mining by 1960 helped to give phosphate an
_important position in ldaho’s mining economy
in recent years.

Between 1880 and 1890, agriculture captured
first place as the state’s largest employer; it has
remained the chief industry since that time.

The agricultural era began with cattle and
sheep raising encouraged by the vast amounts of
open range for grazing. Development of irriga-
tion systems was accelerated by passage of the

Carey Act in 1894 and of the Federal Reclama-
tion Act in 1902. These acts authorized the
development of projects to supply water to
private land and to government lands opened for
settlement. Irrigated land increased to 3,750,000
acres by 1971. Idaho presently is second only to
California among the 17 western states in
irrigated acreage.

PRESENT STATUS

Potato processing, which really began during
World War 11, enlarged the market for lIdaho's
premium potatoes and enabled the state to
become the nation’s leading producer. Modern
transportation and communication facilities
have helped establish Idaho as a major producer
and shipper to national and world markets.
Idaho’s national ranking for crops produced in
1970 is shown in Table 10. The crops had a
market value of over $300 million. Food pro-
cessing, including canning and freezing facilities,
meat and dairy products, commercial trout
hatcheries, and even what amounts to automated
mass poultry production have contributed to
the high level of agricultural production.



TABLE 10

LEADING CROPS, 1970
(Thousands of dollars)

Crop ot National Market

Commodity Ranking Value

Potafoes 1 $135,000
Sugar beets 2 46,000
Barley 4 21,000
Hay 5] 26,000
Sheep and lambs 5 © 22,000
Wheat 10 51,000

Source: USDA Statistical Reporting Service

The irrigated farm segment provides the basic
support for the state’s growing industrialization.
The bulk of the present industrial effort is
associated with the processing of food and
livestock products. Raw materials from the
forest lands are the base for substantial wood
products industries. The leading agricultural
commodities in 1970 are shown in Table 11, It
is significant to note that although cattle pro-
duction is ranked only 21 nationally, it is ranked
first for the state in value of agricultural
commodity.

Three decades ago, the lumber industry shift-
ed to modern sustained-yield cutting, Partly as a
result of rising labor costs, the industry increas-
ingly made use of what were formerly waste
products in the production of laminated boards,
plywood, wood pulp, soil-aid, and decorative
bark. The iumber industry, which had a sales
volume of $620 million in 1970, has national
outlet for Idaho forest products,

New industries and increased tourism, in
addition to federal installations such as nuclear
reactors and missile bases, have contributed to
the diversification of ldaho’s economy in the
past three decades. Recent expansion of the
mobile home industry in southwestern ldaho
indicates the advantage of an expanding western
market for industrial products. Economic diver-
sification resulted in the growth of related
service industries and professions which will
further stimulate development.
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TABLE 11

LEADING AGRICULTURAL
COMMODITIES, 1970
{Thousands of dollars)

Stata National Market
Commadity Ranking Ranking Value
Cattle 1 21 $187,000
Potatoes 2 1 135,000
Dairy products 3 26 70,000
Wheat 4 10 51,000
Sugar beets B 2 45,000

Source: LISDA Statistical Reporting Service

Idaho’s economy has traditionally been cen-
tered on industries which were dependent on
natural resources and raw materials. Industrial
production originating from lands in ldaho have
compiled an outstanding record of financial
achievement. For many years, agriculture, lum-
ber, and mining were the primary producers of
weath, Today as shown in Table 12, agriculture
is first in cash receipts, followed by forest
producis, manufacturing, tourism, and mining.

Several other industries have experienced sub-
stantial growth. Printing and publishing, whole-
sale and retail trade, finance, insurance, real
estate, and some types of construction have
expanded rapidly.

TABLE 12
MAJOR INDUSTRIES, 1970 ESTIMATES

{Thousands of doliars)

Industry Unit of Value Value

Agriculture Cash receipts $664,000
Forest products Market value 620,000
Manufacturing Value added 610,000
Tourism Expenditures 220,000
Mining Market value 119,000

Source: Idaho Department of Commerce and Development
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Idaho faces many problems in its bid to
attract industry. One problem is the distance to
major markets; another is the lack of certain
types of skilled labor. A major limiting factor
has been the lack of supportive industries.
Industry tends to cluster similar businesses
because of the economic efficiencies gained
from such arrangements. The mobile home and
trailer industry is an excellent example. Once
some of the supportive industries were opera-
tive, new companies moved in, and established
firms rapidly expanded their operations.

{ndustrial development can take only two
forms, establishment of new kinds of industries
and expansion of already existing facilities.
Businesses that have shown promise during the
past decade will probably continue to lead
during the next. Diversification promotes stabil-
ity, however, so that potentially productive
industries now present in limited numbers
should thrive. Furniture and fixtures, stone,
clay, and glass products, primary metal pro-
ducts, fabricated metal products, and apparel are
only a few examples of areas where substantial
future growth wil! probably occur.

EMPLOYMENT

Employment figures tell a slightly different
story, however. During the period 1960 to 1970,
agricultural employment declined, as is shown in
Table 13.

Mining employment showed a more gradual
decline during the same decade. These facts
stress the need for new employment opportun-
ities. The slack created by elimination of jobs in
some basic industries must be taken up by
growth in other areas, principally manufactur-
ing. This has already occurred to some extent.

Manufacturing employment increased nearly
39.8 percent between 1960 and 1970 and
certain industries have shown even greater
growth rates. Two examples are food processing
and transportation equipment, the [atter consist-
ing principally of mobile homes and recreational
equipment such as campers and trailers. The
number of persons employed by the food

processing industry increased approximately
476 percent between 1960 and 1970, while
employment in the production of transportation
equipment jumped 250 percent, providing more
than 1,500 additional jobs.1

In October of 1970, employment reached
300,000, a new high for the state. This figure
represents a 1.5 percent increase over the boom
year of 1969, From 1963 to 1970, employment
increased about 2 percent each year.

Although agriculture is still idaho’s largest
employer, manufacturing and services are cap-
turing an increasingly significant share of the
labor market. Agricultural employment decreas-
ed 24.1 percent between 1960 and 1970, largely
because of consolidation into larger farm units,
increased mechanization, better opportunities in
other industries, and greater use of migrant
workers to meet seasonal labor demands.

Employment in manufacturing industries in-
creased 39.8 percent between 1960 and 1970 —
a gain of 11,500 persons, as is shown in Table
13. ldaho's food processing industry is a natural
outgrowth of the agriculturally-oriented econ-
omy. Already one of ldaho’s most important
industries, food processing provided jobs for
15,200 workers in 1970, approximately one out
of every 20 workers in that year.

Mobile home manufacturing had its real be-
ginning in Idaho in the late 1950s and continu-
ed to expand through the 1960s. Average
employment in this growing industry rose 263
percent between 1960 and 1969. Many other
manufacturing concerns are considering estab-
lishing branch plants here.

Employment in lumber and wood products
manufacturing increased 7.6 percent during the
1960s, but in relation to the total manufactur-
ing employment, the industry suffered a 9.5
percent decrease.

The nonmanufacturing category of employ-
ment covering retail trade, state and local
government, services and miscellaneous experi-

I Numbers represent only those employees covered by the ldaho
Employment Security Law.
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TABLE 13
EMPLOYMENT CHARACTERISTICS, 1960 — 1970

Numeric Percent

Category 1960 1970 Difference  Change
Civilian labor force 262,700 304,600 41,900 16.0
Unemployment 15,000' 15,400 400 2.7
Percent of labor force unemployed b.4 5.1 —:3 —5.6
Total employment 247,700 289,200 41,500 16.8
Agricultural employment 61,500 46,700 —-14,800 -—-24.1
Non-agricultural employment 186,200 242,500 56,300 30.2
Non-agricultural self-employed and domestic 31,000 34,700 3,700 11.9
Non-agricultural wage and salary workers 155,200 207,800 52,600 33.9
Total manufacturing 28,900 40,400 11,500 39.8
Durable goods 15,300 20,400 5,100 33.3
Lumber and wood products, except furniture 11,900 12,800 900 7.6
Stone, clay and glass products 700 1,100 400 57.1
Primary metal industries 500 1,300 800 160.0
Fabricated metal products 2 900
Machinery 2 800
Transportation equipment % 2,200
Other durable goods 2,200 1,300 —900 —40.9
Non-durable goods 13,600 20,000 6,400 47 .1
Food and kindred products 10,300 15,200 4,900 47.6
Paper and allied products 700 1,100 400 57.1
Printing and publishing and allied products 1,200 1,700 500 41.7
Chemicals and allied products 1,300 1,500 200 15.4
Other non-durable goods 100 500 400 400.0
Total non-manufacturing 126,300 167,400 41,100 325
Mining 3,760° 3,500 -260 —6.9
Contract construction 9,600 10,900 1,300 13.5
Interstate railroads 5,600 3,500 —-2,100 —-37.b
Transportation except railroads 4,400 4,800 400 9.1
Communications 2,800 3,400 600 21.4
Electric, gas and sanitary services 2,300 2,600 300 13.0
Wholesale trade 8,300 9,900 1,600 19.3
Retail trade 30,800 39,300 8,500 27.6
Finance, insurance and real estate 5,800 8,000 2,200 37.9
Service and miscellaneous 21,500 32,400 10,900 50.7
Government, federal 8,200 10,000 1,800 22.0
Government, state and local (includes education) 24,500 39,100 14,600 59.6

Lincludes 900 persons involved in labor disputes

2Data for 1960 included in “‘other durable goods" category

3This is an average for 1957, 1958, 1959, 1961, and 1962, due to labor dispute occurring in the mining industry in 1960
Source: Idaho Department of Employment
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enced the most dramatic increases in the 1960s,
gaining 41,100 employees (Table 13).

Idaho participated in the nationwide trend
toward increased government employment in
recent years, with total employment in federal,
state and local governments increasing 81.6
percent between 1960 and 1970 as a result of
expansions in education, federal services and
state and local administration,

Construction of several large shopping centers
and many supermarkets in the state, plus some
new wholesale outlets, contributed to increased
employment in trade totaling 10,100 persons or
46.9 percent in the ten year period.

More branch banks and expanded facilities for
existing banks plus expansions in insurance and
real estate to serve the growing industries boost-
ed average employment in finance, insurance,
and real estate 37.9 percent during the 1960s.

Idaho’s total labor force comprised 41.5
percent of its population in 1950, 32.4 percent
in 1960, and 42.8 percent in 1970. Historic
patterns indicating a gradual decrease in employ-
ment in relation to total population have been
used to project employment levels through

1980, when the work force is expected to
comprise 40 percent of the state’s population.
This projection represents an employment total
of 368,000 by 1980, an increase of nearly
53,400 cver the 1970 level.

PERSONAL INCOME

Personal income for Idaho residents increased
83.2 percent between 1958 and 1269 — from
$1,163,400 to $2,130,000 compared to a gain
of 108.1 percent for the nation as a whole. The
difference is probably due to ldaho's lower
population growth rate. Per capita income aver-
aged $1,801 in Idaho in 1958, increasing to
$3,015 in 1969 for a gain of 67.4 percent. These
figures were well below the national per capita
averages of $2,068 in 1958 and $3,705 in 1969.
National per capita income increased 79.2 per-
cent during this period.

Table 14 shows that in four of the five
planning regions personal income increased more
than 80 percent between 1958 and 1969,
although the different regions varied widely in
the extent of their contributions to the state
totals.

TABLE 14

PERSONAL INCOME
{1n thousands)

Year

Percent Percent of
Region 1958 1969 Increase change state total
Panhandle $ 120,247 $ 223,700 $103,453 86.0 10.5
Salmon-Clearwater 149,259 268,900 119,641 80.2 12.6
Southwest 387,916 715,700 327,784 84.5 33.6
Upper Snake 480,342 882,600 402,258 83.7 414
Bear River 25,610 39,800 14,290 bb.8 1.9
TOTAL $1,163,374 $2,130,800 $967,426 83.2 100.0

SOURCE: Personal Income in ldaho Counties 1958-1965, Bollinger, 1969; and Idaho Department of Commerce and

Development



Wages and salaries accounted for approm-

mately 60 percent of Idaho’s total personalv .

income, with most stemming from government,
manufacturing, commerce, and services. |hcome
from government employment has increased the

most, but substantial income has also been
generated by motels, business and repair serv-.

ices, and professional services, The slowest
growth in. service-based personal income has
been in amusements, recreation, and personal
services, although due to increased recreational
demand, these categories are likely to increase
sharply in.the early 1970s, Personal income
derived - from manufacturing and . commerce
showed a slower rate of growth i

Income from proprietorship (Iargely farm
production) and property and transfer payments
makes up the remainder of total personal
come in |daho.

While farm income decreased slightly during
the 1960s because of a reduction in the number
of independent owners, income from farming
increased slightly. Since farming contributes 15
percent of Idaho’s total personal income. (nearly
four times the national average); is not
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surprlsmg that the average per cap‘ta mcome of
$3,240 in 1970 _lags ‘behind - the average of-
$3,921 for the natlon '

Personal income grew at varymg rates among
Idaho’s 44 counties between 1958 and 1969, as
Table 14 shows. Income increased by more than

- 100 percent in eleven counties, with six of these,

Clark, Caribou, Camas, Minidoka, Cassia  and
Bingham, located in the Upper Snake Basin.
Only two counties, Washlngton and Butte; suf-
fered decreases.

Fifiy-five percent of total personél income is
derived from seven counties each year: with Ada
County producing 17 percent; Bonneviile, 9.3
percent; Canyon, 8.2 percent; Bannock, 6.8
percent; Twin Falls, 5.9 percent; Nez Perce, 4.4
percent; and Kootcnai 4.2 percent.

Diversification of ldaho’s economy should
create new jobs, particularly in manufacturing
and tourism. Diversification along with optimum-
use of ldaho’s water resources can help bring
economic growth closer to regional and national
levels and contribute substantially to personal and
per capita income,
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Chapter 2 / STATE WATER
PLANNING PROGRAM

The objectives of the State Water Planning
Program are to provide data and information to
Idaho citizens and public officials as to how
Idaho’s water and related land resources can be
used to meet future water needs for the benefit
of its citizens.

There are many factors involved in the deci-
sion making process. Economic, social, and
environmental goals must be fully considered
and carefully weighed. Decision makers and the
public must be aware of the options available for
use of resources.

WATER RESOURCE PROBLEMS

A problem that must be faced is the effect
that an increasing state population will have on
land and water use. Although some may wish
that state population would remain “as is”’, it is
almost a certainty that population will at least
double within the next 50 years. The question
then remains — What can or should be done to
accommodate the increased pressures on land
and water resources which will occur along with
more people? Since the status-quo cannot be
retained, the available alternatives must be ana-
lyzed.

The following are illustrative of the difficult
choices facing |dahoans:

Increasing urbanization of agricultural lands
will eliminate associated habitat for upland game
birds and waterfowl. New agricultural develop-
ment with planned habitat areas equivalent to
that lost through urbanization, would be needed
to simply maintain the status quo. In order to

provide a sufficient amount of new game
habitat for the increased hunting pressures, more
extensive agricultural development with planned
wildlife management features will be required.

Increased population pressures will lead to
congestion of flat water recreational areas, fish-
ing streams, and wild rivers. This will likely lead
to a reduction of taking limits and a rationing of
outdoor recreational experience by a permit
system. This cause and effect relationship has
already been experienced in California; and
permits are now being considered for implemen-
tation on the Middle Fork of the Salmon River.

Increased population pressures will serve to
intensify the conflicts between water uses during
future dry years. Recreational demands which
are now met through use of existing water
development facilities will suffer in increasingly
greater proportion as the state population in-
creases.
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It should be evident that there is little
likelihood that the status-quo will be maintain-
ed. Hence the problems noted above must be
faced within the context of the State Water
Plan.

The populace can influence the type of water
and related land resource development it wishes
to pursue. The state could, for example, choose
to support new irrigation development and strive
to bring into production vast acreages of desert
lands. It is possible that as much as 2 million
acres of additional lands could be developed by
year 2020 if this course of action were chosen.
This would provide new wealth, economic op-
portunities, food and fiber, new towns, upland
bird habitat, and maintain the state's present
share of national agricultural markets.

On the other hand, the state could elect to
pursue a policy of maximum preservation of its
water and related land resources, with little if
any additional development of irrigated lands.
Should this policy be followed, water resource
programs would concentrate on the rehabilita-
tion of existing water systems to meet supple-
mental needs, development of water supplies to
meet minimum flows and provide replacement
supplies for reservoirs which are increasingly used

for recreation. Funds for these latter programs
are not yet available. Present land uses such as
grazing on desert lands would essentially con-
tinue and the future use of the state’s water and
related land resources would probably be direct-
ed to providing for instate and out-of-state
recreational needs.

A third alternative involving a combination of
new development and preservation is favored by
the Water Resource Board,

The Water Resource Board has set forth in
this document certain goals and objectives it
feels should be attained in the State Water Plan.
The public, the Governor, the legislature and
other state and local agencies should carefully
review these goals and objectives and inform the
Board of their views. Thus the State Water Plan,
when adopted, will have the support of Idaho
citizens.

State goals need to be clearly spelled out by
the legislature and a commitment made, both
politically and financially, to take the steps
required to reach the goals. Since the State
Water Plan will be one of several state plans, it is
essential that the various planning efforts be
compatible.

STATE WATER PLAN

The Water Resource Board has determined
that a State Water Plan should be completed by
1976. The 1976 date is important because the
10-year moratorium on diversion studies author-
ized by the Colorado River Basin Project Act of
1968 will terminate in September, 1978. Also
the Pacific Northwest River Basins Commission
has determined that its regional water plan
should be completed by 1976; and the Depart-
ment of Interior is required by law to complete
its Western United States Water Plan (Westwide
Study) by 1977. By having a common date for
completion of these comprehensive plans, it is
hoped that all of the major comprehensive water
resource planning efforts can be coordinated and
contribute one to another.

Other major studies, in addition to the Com-
mission’s plan and the Westwide Study, that
need to be coordinated with the State Water
Plan are the Wild and Scenic Rivers Studies of
the Forest Service (particularly in the Salmon
River Basin) and the Bureau of Outdoor Recrea-
tion; and the Type IV studies of the Snake River
and Bear River basins by the Department of
Agriculture. If coordinated, these federal water
planning efforts can materially assist with the
preparation of a State Water Plan.

The water and land resources of the state are
fixed; however, thorough planning can provide a
far more efficient use of the resources and mini-
mize conflicts among uses. Conflicts between



competing uses of water will arise in the future
and become even more critical as population
grows. A State Water Plan can help resolve those
conflicts.

The State Water Plan, if it is to be effective,
must be capable of being implemented. To plan
for programs which, though desirable, are totally
unrealistic from the standpoint of funding and
commitment by people of the state, state
legislature, or federal agencies, has little value
and in the long run may do more harm than
good. It is essential that the State Water Plan be
endorsed by the legislature, executive branch,
and citizens of the state so that implementation
can proceed. This is of particular importance for
management programs and development projects
identified as necessary to meet needs and goals
in the immediate time frame (five to fifteen
years). Whenever possible, major decisions that
do not need to be made at this time should be
delayed and the options kept open for the
future. Future decisions can be made based on
then current information and issues.

FIGURE 16.
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Prior to 1965, local groups were served
directly by private enterprise and federal agen-
cies without a statewide perspective being given.
The Water Resource Board was created in 1965
to set state water policy.

Major on-going federal planning studies such
as those shown in Figure 16 deal with the water
and land resources of the state. It is imperative
that the Board continue to take an active part in
these study efforts so that: (1) the state view-
point is properly presented in the study reports
presented to Congress; and (2) the state can help
guide the study efforts to insure their compat-
ibility with the State Water Plan.

In the meantime the Interim State Water Plan
report is being prepared to give ldaho officials
and citizens a statewide perspective of water
studies to date and proposed water policy.
Thereby the Board hopes to promote public
involvement as part of the State Water Planning
Program.

PLANNING PROGRAMS

BASIC DATA PROGRAMS

AGENCY STUDIES

FEDERAL AGENCIES
FRAMEWORK STUDIES

RECONNAISSANCE STUDIES

COLUMBIA — NORTH PACIFIC
GREAT BASIN

WESTSIDE — USBR

SNAKE R. DRAINAGE — SCS
BEAR R. BASIN — SCS

WILD RIVERS — FED./STATE

PACIFIC NORTHWEST — PNRBC

FEASIBILITY STUDIES

BASIC DATA PROGRAMS

COLUMBIA RIVER AND TRIBUTARIES

AGENCY PROJECT STUDIES
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INTERIM STATE WATER PLAN

This Interim State Water Report has been pre-
pared to give ldaho officials and citizens a
statewide perspective of water studies to date
and proposed water policy thereby promoting
public involvement as part of the State Water
Planning Program. The State Water Plan will not
be completed until 1976, yet some major water
issues will need to be decided by then. More-
over, state and federal agencies need to receive
direction as to the major alternative water plans
to be studied by 1974.

To promote public involvement a Citizens
Water Advisory Committee has been formed
composed of groups representing different view-
points; and county commissioners have been
asked to appoint County Water Committees to
work on the local level with Board members and
staff. The ideas and concerns of these groups
will be of great value to the Board in formulat-
ing the State Water Plan.

Much of the information presented in this
report has been obtained from data and informa-
tion contained in the Idaho Water Resource
Board needs studies, the Columbia-North Pacific
and Great Basin Framework studies and the
study efforts by the federal, state and local
entities. This information was supplemented by
studies conducted by the Board staff.

This Interim State Water Plan Report is being
made available to all state, federal, local and
special interests for review and comments. Fol-
lowing this, public information meetings will be
held throughout the state to fully explain the
information presented in the report and to
obtain the views and comments of the local
people. Public hearings will be held following
the public information meetings to obtain
official comments from all interested parties
in the state. Following the public hearings,
Board action will be taken regarding an Interim
State Water Plan and a revised report will
be published.

The Interim State Water Plan will serve as a
guide to decision makers until the State Water
Plan is completed in 1976. To insure that the
1976 State Water Plan report also reflects the
citizens’ views and comments, a public involve-
ment program will be continued during this
period.

A chart illustrating the course of action to be
followed in the preparation and approval of the
Interim State Water Plan as well as the State
Water Plan is shown (Figure 17).
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FIGURE 17. STATE WATER PLAN SCHEDULE, 1970-1976

INTERIM STATE WATER PLAN

TEXT AND GRAPHICS
TO PRINTER

REPORT AVAILABLE

FOR DISTRIBUTION
STATEWIDE PUBLIC
INFORMATION MEETINGS

SUPPLEMENT NUMBER ONE
SUMMARY OF PUBLIC RESPONCE

PRESENT

JULY 72

ALG 72 DEC 72

FEB. 73

PUBLIC HEARINGS BY BOARD =
_FEBI73 APR.73

BOARD ACTION

JULY 73
REVISE / PUBLISH FINAL 7
INTERIM STATE WATER PLAN

0cT 72 MOV, 7.
STATE WATER PLAN
PRELIMINARY REPORT ON
STATE WATER PLAN
PUBLIC HEARINGS
FINAL REPORT —
STATE WATER PLAN
1971 1972 973 974 1975 7976

PLANNING METHODOLOGY

The objective of the State Water Plan is to In response to many public and congressional

recommend programs for meeting the water
needs of the citizens of the state of ldaho to the
year 2020. The State Water Plan will include
provision for all purposes such as: agriculture,
recreation, municipal, industrial, fish and wild-
life, preservation, water quality, minimum flows,

expressions of concern and dissatisfaction with
evaluation practices now being followed, the
National Water Resources Council established a
Special Task Force to review and revise, as
necessary, the principles, standards, and pro-
cedures for water and land resource planning.

power and navigation. Emphasis will be given
to meeting the 1980 and year 2000 needs,
keeping in mind requirements for the year
2020 and beyond. Funds to conduct additional
studies needed to assist public officials and
the public in making decisions to meet early
water needs are included in the Board's budget.
Studies directed toward long-range needs are

The proposed new procedures were recently
published in the Federal Register (December 21,
1971) and public hearings then were held in
March 1972, The 1965 Water Resources Plan-
ning Act empowers the President to impose the
new planning methods without further action by
Congress.

of less detail.

A major planning consideration is the assump-
tion that the State Water Plan will be updated at
least every five years and that the plan is to be
used as a flexible guide and not a rigid docu-
ment.

The new procedures call for attainment of
three objectives: to enhance national eco-
nomic development, to enhance the quality
of the environment, and to enhance regional
development. However, the regional development
objective can be used in plan formulation “only
where approved in advance’’.
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The most far-reaching change proposed by the
new procedures involves the interest/discount
rate. The discount rate would be set at 7 percent
for the next 5 years after the new standards
went into effect. It is quite probable that the
rate would eventually be increased to 10 per-
cent. Presently the discount rate used for project
evaluation is 5-3/8 percent. The high discount
rate means that future benefits are lower.
Therefore, effects on future generations are
heavily discounted.

The 7 percent discount rate would not apply
to projects already authorized or projects pro-
posed for Congressional authorization at the
time the new standards became final. Authoriz-
ed projects which Congress failed to fund for 5
years or longer however would require re-evalua-
tion using the new discount rate. Since the
proposed new planning criteria would be ap-
plicable to all federal or federally assisted
programs and projects, it is a major planning
consideration which Idaho must recognize. One
need only reflect on the magnitude of federal
water resource planning in Idaho to appreciate
the significance of this action on Idaho’s water
and related land resource program,

The Board is structuring its study efforts to
provide the data and information needed to
formulate plans to meet the proposed federal
multi-objectives planning criteria. In addition,
the Board has elected to evaluate plans that are
multi-objective from a state viewpoint. Although
not formally identified, the following are indic-
ative of the multi-objectives as they relate to the
state:

STATE ECONOMIC DEVELOPMENT. To
enhance the state economic development by
promoting those programs and projects which
would enhance the aggregate income to the
state.

ENVIRONMENTAL QUALITY. To protect
and enhance the quality of the environment of
the state through management, conservation,
preservation, restoration, or improvement of the
quality of natural and cultural resources and
ecological systems.

PUBLIC WELL-BEING. Toenhance the public
well-being as it relates to personal, group, and
community goals by contributing to the security
of life, health, and property and helping to
provide an adequate and equitable distribution
of personal income and employment opportuni-
ties.

LOCAL ECONOMIC DEVELOPMENT. To
enhance local economic development by increas-
ing local income, employment opportunities,
and improvement in its economic base thereby
slowing the loss of population in rural commun-
ities. Local economic development may or may
not be at the expense of other locales in the
state.

The State Water Plan will include a blend of
economic development and environmental qual-
ity. The following approach will be used to
accomplish this goal:

® Alternative plans will be developed includ-
ing both structural and nonstructural measures
such as land management, project construction,
water quality management, and establishment of
wild and scenic rivers, etc. Where information is
not available, studies and research programs
needed to solve problems will be recommended.

® The base year of the study will be 1970
with projections to 1980, 2000, and 2020.

e Existing state and federal law and policy,
including compacts and treaties will guide the
planning effort. If they place a constraint on the
development of water necessary to meet the
requirements under one or more alternative
plans, steps will be taken to:

A. Evaluate the impacts of the constraint on the plan,

B. Identify the course of action required to modify
or remove the constraint, or

C. Discard the alternative.

® The intent of the State Water Plan will be
to emphasize programs required prior to the -
year 2000 but identification of water require-
ments after this period will be fully considered
including water uses on public lands and Indian
Reservations.



e Adopted state and federal water quality
standards will be used as a basis for necessary
management measures and for planning.

e Reconnaissance level analyses of beneficial
and adverse effects will be made to the extent
required to delineate those programs proposed
for implementation and for development to
meet the year 2000 needs. Benefit and cost
comparisons will be made for the various alter-
native plans in terms of the multiple objectives.

@ Alternative plans will be formulated to
clearly identify the choices that the citizens of
the state of Ildaho can make with respect to
water and related land resource development.
These alternatives will be analyzed to show the
trade-offs between serving the different multiple
objectives. In order to meet the timing of the
Westwide Study, alternative plans must be devel-
oped for public review by November 1974.
Following public information meetings, a final
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plan will be recommended by the Water Re-
source Board for public review by November
1975. Completed drafts of the State Water Plan
should be available to the Bureau of Reclama-
tion by April 1976 so that lIdaho’s portion of
the Westwide Study can be included in the final
draft which is scheduled for completion by
August 1, 1976.

® The State Water Plan will be of a recon-
naissance level scope, i.e., it will be conducted to
a level of intensity less than project feasibility
grade but greater than framework planning
intensity. Reconnaissance benefits and costs will
be identified for structural and nonstructural
means of satisfying water requirements and
related together on a systems basis by the use of
hydrologic, water quality, and economic models.
This will enable the system-wide effects of
development versus nondevelopment to be clear-
ly identified.

STUDY CONSTRAINTS

The preliminary Interim Water Plan Report
presents an inventory of available resources, a
definition of water problems existing today,
projects some specific proposals to satisfy
1972-1985 needs, and lists alternatives identified
to satisfy long-term needs. Limited time, funds
and staff have not permitted the economic,
engineering and environmental analyses neces-
sary to formulate a State Water Plan. Nor has an
extensive public involvement program been pos-
sible to date. During the next few years, with
the combined efforts of state and federal agen-
cies, the Board hopes to see alternative plans
studied in sufficient depth so that agreement can
be reached on a State Water Plan. If the Board
and other state and federal agencies are not
adequately funded the State Water Plan will be
lacking in depth.

A lack of adequate data and studies associated
with certain water use functions has hampered
the Board’'s study efforts. This has been of

particular significance in the environmental areas
such as water quality, fish and wildlife, and
water based recreation. Neither the time nor
money available to overcome this study defi-
ciency has been adequate. Funds have been
requested to overcome this deficiency.

The Board recognizes that a State Water Plan
must be developed within the context of total
resource planning. All programs or projects
should be evaluated as to their suitability, both
environmentally and economically, within the
context of the total hydrologic system. Some of
the complex “‘tools’” needed for comprehensive
studies are still in the process of being develop-
ed. Perhaps the best illustration of this type of
planning tool is the computerized simulation
model of the Snake River system which the
Board staff is developing. When fully operation-
al, this tool will enable planners to study the
hydrologic effect that one or more programs or
projects would have throughout an entire river
system.
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In

Many innovative and “radical” proposals for
meeting future water needs, such as weather
modification, cannot be implemented under
today’s conditions but may well provide the key
to solving future problems. For example: if
stream flow could by augmented by 10 percent
or more during the low flow years through a
weather modification program, this would sub-
stantially affect the type of plan proposed to
provide for needs during low flow years. Cloud
seeding (weather modification) was carried out
by the Bureau of Reclamation in three western
states {Arizona, Texas and Oklahoma) in the

summer of 1971 after these areas were hit by a
severe drought. The results in Arizona were
rated successful by local authorities but in Texas
many complained that unprecedented rainfall
caused considerable damage to agricultural and
urban areas. Studies are being made for the
federal water planning agencies by universities
on weather modification. The option to apply
innovative approaches to solving water needs
should not be ignored or passed over. Intensive
study efforts are underway which will help
provide sound information on which reasonable
decisions can be made.
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MAJOR POLICY ISSUES

There are various types of issues which
directly influence water planning efforts but are
not necessarily subject to control at the state
level. State and national goals can and do vary
and national goals are sometimes achieved by
overriding state goals.

The process followed in planning and im-
plementing water projects is unique when com-
pared to the process followed for other national
programs. Water projects are the only ones in
which an economic benefit/cost study is made
and used as the basis for authorization and
funding. In other social programs (such as
health, transportation, defense, education, etc.)
programs and projects are authorized and fund-
ed on the basis that the social goal or objective is
in the national interest. Also involved as a
planning consideration is the fact that social
goals vary with time. For example, in the 1930
the national goal was to achieve economic
growth and environmental considerations were
considered secondary to achieving this goal.

It is likely that future water resource projects
and programs will need to be tied into social
goals such as rural development and stabilization
in order to obtain congressional authorization
and funding.

Some of the key issues which could dramat-
ically alter the options open to the state in
formulating a State Water Plan follow.

DEVELOPMENT VERSUS PRESERVATION

Perhaps the major issue in the state today is
that of development versus preservation. Those
in favor of further development in the state
point out that economic growth is essential
in continuing to provide a decent wage, food
and clothing, and enjoying the social benefits
attributable to economic growth.

The “extreme developer’’ favors development
almost at any expense arguing that in the past
this has proved to be ultimately beneficial to the

people. The preservationist on the other hand
notes that although historically, the concept of
growth at any price has been accepted, this
policy is no longer adequate. The preservationist
questions whether the government, that is the
people, should seek to promote growth in view
of the danger to an environment. He questions
in many cases whether it is necessary to take
action now and suggests that advances in tech-
nology may make it easier to meet future needs;
hence, decisions should be delayed until technol-
ogical advances have occurred. The very “‘ex-
treme preservationist” is opposed to any type of
development — for any purpose at any price.
Further, he notes that the very reason people are
moving to Idaho is that they are opposed to
growth,

A typical issue which illustrates the conflict
between development and preservation is that
related to water based recreation in the state.
The Board’s policy has been that water develop-
ment and water based recreation are compatible
if properly planned. Studies to date indicate that
where water and land development have occur-
red the general recreational opportunities have
increased. Although this does involve a shift in
type of recreational use (reservoir fishing as
opposed to stream fishing) more people can be
accommodated than was possible in the past.
The expected increase in population will result
in associated increases in recreational needs and
these needs must be planned for or present
recreational activities will diminish in quality.

The conflict between those wishing to pre-
serve all streams for fishing and those who wish
to develop storage facilities for the capture of
flood flows to provide water to meet other
demands is key to the type of issue involved in a
preservation versus development controversy. Of
the state’s more than 15,000 miles of free
flowing streams, approximately 600 miles have
been lost to date as a result of reservoir
impoundment. It is unlikely that more than 200
additional stream miles would, under any type
of active development program, be inundated by
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the year 2020. Those now inundated are covered
by some of the better known recreational areas
such as Henrys Lake, {sland Park Reservoir,
Palisades Reservoir, American Falls Reservoir,
Blackfoot Reservoir, Mackay Reservoir, Magic
Reservoir, Twin Lakes Reservoir, Anderson
Ranch Reservoir, Lucky Peak Reservoir, Lake
Cascade, Brownlee Reservoir, and others. A
review of the recreational use in 1970 which
these reservoirs received (see Chapter 3) is ample
evidence that they provide a tremendous recre-
ational resource for the citizens of ldaho and
tourists.

The Water Resource Board seeks to take a
balanced view of the two extremes, seeking
neither development at any price nor total
preservation of all the resources. The Board's
policy has been that development is necessary
and should occur but should be guided and
confined to specific areas. In areas which offer
unique natural benefits a nondevelopment pol-
icy should be planned and pursued.

in addition to the general issue of develop-
ment versus preservation, other specific major
issues which will have a tremendous influence on
the future use of the state’s water and related
land resources are presented in this section.

PUBLIC LAND LAWS

Numerous hills are now pending in Congress
which would involve ldaho along with other
states in comprehensive land use management
programs related to (1) nonfederal land use, (2}
siting of power plants and facilities, (3) mined
land regulation and reclamation, and (4) federal
land use. These bills are proposed as being
necessary to proiect the environment, achieve
orderly growth and improve the guality of life.
‘However, the bills generally ignore existing state
laws, and current state, interstate, and federal-
state efforts to accomplish these very same
goals.

Of major concern to the Board is that some
bills {such as the proposed National Land Use
Planning Act) introduce the element of federal

policy determination into the development and
management of nonfederal iands. State compli-
ance with vaguely stated federal policy is en-
couraged {if not compelled) by stipulations for
severe economic sanctions through loss of fed-
eral funds,

The Board feels that state and local agencies
should have prirmary responsibility for develop-
ing and implementing state land use plans and
that land use plans must also be developed for
federally owned lands.

The restraints placed on use of public lands in
idaho are of major significance in the formula-
tion of a State Water Plan. About 90 percent of
potentially irrigable lands in southwest |daho are
public lands. The program conducted by the
Bureau of Land Management (BLM} under the
Multiple Use and Classification Act of 1964 (the
act expired December 31, 1970} is an example
of the significance of federal land use programs
and the restraints which can be imposed. Under
the 1964 act which called for public lands to be
classified for either retention or disposal, over
9.9 million acres were classified for retention
and only 5,000 acres classified for disposal.
Utilization of the Desert Land Act is now stopped
on the 9.9 million acres.

The Desert Land Act is currently the only
workable land law by which desert land can be
reclaimed by nonfederal interests for irrigation.
Proposed legislation would repeal this act and
the Carey Act and substitute an auction proced-
ure at which fands would be sold to the highest
bidder including corporations. The Board is
opposed 1o such legislation since it would
eliminate the individual from acquiring these
lands. Only the Carey Act can be used by the
Board for public land development and it has a
160 acre limitation.

Since much of the state’s undeveloped natural
resources occur within public domain lands, this
extends the decision making process regarding
resource use beyond the politica! boundaries of
Idaho. Recent actions such as those including
federally designated wild and scenic rivers, prim-
itive and wilderness areas, and multiple use areas
are indicative of this factor.
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The decision making process outside the state
of Idaho involves a wide variety of agencies,
special interest groups, and individuals. The
Public Land Law Review Commission in its
report, One Third of the Nation’s Land, identi-
fied six categories of interest. They are: (1) the
national public, (2) the regional public, (3} the
federal government as sovereign, (4) the federal
government as proprietor, {b) state and local
governments, and {6} the users of public lands
and resources, Thus the dilemma: while Idahn

has tremendous undeveloped land areas, rivers,
minerals, natural areas, and a guality environ-
ment, the majority of the resources are located
on federally owned lands surrounded by a small
population base of 713,000 {(less than % of one
percent of the United States total population}.
Consequently, the desires of Idahoans can easily
be over-looked when decisions are made regard-
ing development or nondevelopment of the
resources within the state’s boundaries.
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BEAR RIVER NEGOTIATIONS

There are currently negotiations between the
states of Idaho, Wyoming, and Utah regarding
the status of unconsumed river flows of the Bear
River Basin. Information and recommendation
forthcoming will influence the future options of
development open to the people in that basin.
Present activities of the Bear River Basins are
governed by the Bear River Compact which has
been in effect since 1958. The professional staff
of the Water Resource Board provides technical
support to the Idaho Negotiating Team. Any
decisions reached by this team are not binding
upon the state of ldaho unless agreed to by the
Idaho legislature, the Governor, and Congress. A
full discussion of the Bear River negotiating
issue is presented in Chapter 4, Bear River
Basins.

WILD RIVERS

The Federai Wild and Scenic Rivers Act of
1968 designated the Middle Fork of the Salmon
River, the Middle Fork of the Clearwater above
Kooskia and the Lochsa and Selway tributaries
of the Middie Fork as federal wild and scenic
rivers. In addition the following rivers were
identified in the 1968 act as rivers to be studied
for possible inclusion in the federal system; (1)
main stem of the Salmon River — from the
North Fork to its mouth; {2) the Bruneau River;
(3) the Moyie River; (4) St. Joe River; and {5)
the Priest River. The Middle Snake River from
Hells Canyon to Lewiston and the Henrys Fork
of the Snake River were listed by the secretaries
of Interior and Agriculture as having potential
for addition to the wild and scenic rivers system.
The effect of this latter designation by the
secretaries is meaningful only from the stand-
point that any water development proposals
suggested for these rivers must include, as part
of the study, consideration of the possibility of
designating these river reaches as part of the
federal wild and scenic rivers system. Since this
type of study is also required for environmental
impact statements, the designation does not
have any particular significance at this time.

Of the total 818 miles included in the
“nresent’” federal wild and scenic rivers system in

the United States, ldaho has contributed 312
miles through the rivers already- named and
another 484 miles are under study as noted
above, The studies on the Salmon, Bruneau,
Moyie, St. Joe and Priest rivers are being
conducted as joint study efforts between the
state and designated federal agencies.

The Water Resource Board is involved in the
study efforts and has taken the position that the
studies should be conducted as comprehensive
river studies and not merely a survey of recrea-
tional potential. The Board’'s concern is that if
the rivers systems are included in the federal
system and should this designation preclude
economic benefits to the local region or state,
compensation should be sought from the federal
government. Once rivers are in a national sys-
tem, the likelihood is that they will never be
available for other uses.

The Board has also requested the federal
government to conduct a comprehensive post
audit study of the rivers included in the federal
system as “‘present rivers”. Should the post audit
study indicate that there were economic oppor-
tunities foregone on a state or local basis, the
Water Resource Board would propose that com-
pensation be provided by the federal govern-
ment. '

The Water Resource Board recommends that
Idaho consider establishing a state wild and
scenic rivers system including rivers under study
by federal agencies. There are numerous rivers
which possess unique recreational and environ-
mental characteristics which could be included.
By inclusion in a state system, the state could
establish restrictions and management plans
thereby insuring that benefits were retained for
tdahoans, Furthermore, the state designation of
these rivers would insure full compatibility with
future actions the state might wish to take with
regard to development or nondevelopment of
the river reaches. It would also be possible to
utilize this system to in essence “withdraw’’
identified development areas, thereby prohibit-
ing uncontrolled uses which would forego future
options. Until such time as comprehensive de-



velopment was to proceed, the state could
capitalize on the use of this recreational resource
as part of its own wild and scenic rivers system.

MIDDLE SNAKE RIVER DEVELOPMENT

The issue regarding development versus non-
development in the Middle Snake River below
Hells Canyon involves many alternatives, side
issues, and parties. In essence the alternatives
facing the Board can be outlined as follows:

1. Should a dam be built in the Middle Snake
reach above Salmon River by private and public
entities for the purpose of generating hydro-
electric power and making it possible to utilize
surplus Salmon River water?!

2. Should a moratorium being proposed by
Senators Jordan and Church be supported? (The
moratorium would delay any decision for seven
years until further siudies could be made to
ascertain the need for either development or
nondevelopment of this reach of the river,)

3. Should the Middle Snake reach from the
Hells Canyon dam to Lewiston be designated as
a federal wild and scenic river? (This would
totally preclude any future development oppor-
tunities in the reach as well as possibly have a
significant effect on upstream development in
the state.)

Unless a moratorium bill is passed by Con-
gress or a bill is introduced in Congress which
would designate and include the Middle Snake
River as part of the federal wild and scenic river
system, the decision with regard to development
or nondevelopment of the Middle Snake rests
with the Federal Power Commission (FPC). A
recent ruling by the FPC examiner was in favor
of hydroelectric development in the Middle
Snake by the private and public utilities after a
five year moratorium. In this time studies
completed would indicate if the Middle Snake
should be designated as a part of the National
Wild Rivers System. A final decision by FPC has
not been made but, depending upon action
taken by Congress, could be issued at any time.
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The conditions imposed by the Idaho Water
Resource Board are:

1. If a project is to be built in the Middle
Snake, the state should receive significant
benefits; and

2. Downstream power rights should be sub-
ordinate to future upstream consumptive uses
so as not to preclude future development
opportunities in the Upper Snake.

The Board has entered into a contract with
the private and public utilities which guarantees
to the state of Idaho that the two conditions
spelled out by the Board will be met should a
dam be built.

The Board’s position has not been opposed by
Idaho’s congressional delegation, the Governor’s
office, or the state legislature for in essence
should a project be built on the Middle Snake
(which is entirely possible should FPC issue a
ruling on this) it is essential that state interests
be protected. Should the Board oppose the
project the agreement with the private and
public utilities would be voided and any guaran-
teed protection for the people of |daho would
be lost.

If a project is not built the Board recom-
mends that a small reregulation dam be built
below Hells Canyon Dam to regulate flows and
that motor boats be banned upstream from the
mouth of the Salmon River.

Assuming a project, such as the High Moun-
tain Sheep Project, was constructed in the
Middle Snake reach, it would nearly double the
existing hydroelectric capacity in ldaho and
would be ten times as large as any other pending
project in the state. Project benefits could
contribute substantially to funding of other
water resource programs and projects through-
out the state. The monies available (only by
virtue of the Board’s agreement with the private
and public utilities) could amount to over
$200 million over a b0-year period.? The
monies could be used for constructing new
facilities, rehabilitation of old facilities, and

1The various alternatives with potential effects are discussed in
depth in Chapters 4 and 5.
2Includes increased local taxes paid as a result of the project.
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planning and management programs for all water
use functions including water quality, fish and
wildlife, irrigation, municipal and industrial
water supply, flood control, land use planning
and zoning, navigation, recreation and watershed
protection.

Legislation

Senators Jordan and Church have proposed
legislation which would establish a seven year
moratorium against dam development in the
Middle Snake River area. The purpose of the
legislation would be to allow time to complete
the State Water Plan which would in turn
identify the manner in which the water re-
sources of the state could be put to optimum
use. This legislation has passed the Senate but
has not been acted upon by the House. Repre-
sentative McClure has suggested that the mora-
torium bill be amended to include a moratorium
against any type of activity, such as wild or
scenic river designation as well as construction
of hydroelectric power dams. It is possible that
some action by Congress may be forthcoming on
the moratorium legisiation in 1972,

In 1971, Senator Robert Packwood from
Oregon introduced legislation in the Senate of
the United States to designate the Middle Snake
River as the ““Hells Canyon Snake National
River.” This legislation was vigorously opposed
by the Water Resource Board, Governor’s office,
and Ildaho’s Congressional Delegation, since it
would require that the area remain in its natural
state and presented the threat that river flows
would remain at present levels. In essence the
bill could have eliminated future upstream devel-
opment in southwest ldaho or the Upper Snake
region and the decision regarding future use of
the state’s water and related land resources
would have been effectively handed over to the
Secretary of Agriculture as the administrator of
the National River. The Senate Parks and Recre-
ation Subcommittee did not take action on the
Packwood Bill and it died in committee. Legisla-
tion similar to the Packwood Bill will likely be
introduced again, Should the Middle Snake ever
be designated as a wild river, administration
should be by the states and not the federal
government so that state control of water
resources is maintained,




Minimum Flows

Another is the request of recreational boat
users for substantial minimum flows (10,000
cfs) in the Snake River above the mouth of the
Salmon River. The Corps of Engineers has
calculated that 9,500 cfs is the required flow for
boating that section of the Middle Snake. The
concern is that a fixed requirement for a
minimum flow of this magnitude could essential-
ly stop or severely limit future upstream devel-
opment. Figures 18, 19, and 20, provide infor-
mation about river flows in the Middle Snake
and illustrate the problem as flows vary during
drought periods.

Figure 18 shows the average annual historic
flows at Weiser! for the base period 1929-1958,
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and the average annual flows for the same period
adjusted to reflect 1970 conditions of basin
development,

Figure 19 shows in more detail the average
monthly flows, adjusted to 1970 conditions of
basin development, for the historic dry cycle —
1928-1937. It is important from a planning
standpoint to consider flows during the dry
cycle since there is the probability that this will
occur again. In viewing the figure, one might
assume that the average flow of 11,200 cfs for
this period can be provided. This, however,
would require total stream flow regulation
which is not possible in that there are a limited
m Weiser were used since they are essentially the same as

in the Middle Snake and have not been altered by the Hells
Canyon operation,

FIGURE 18. MEAN ANNUAL HISTORIC FLOWS, WEISER
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number of upstream storage sites available and
some of these are being opposed. In addition, it
can be seen that the minimum flow is already
less than 9,500 cfs in some of the summer months
during the dry period.

Figure 20 shows the average monthly flows at
Weiser during the 1928-1937 dry cycle for the
year 2020 assuming development of 1,720,000
acres of new land as projected by the Pacific
Northwest River Basins Commission. Again, the
conflict between use of the Middle Snake for
recreational boating use (assuming 9,500 cfs
minimum flow for boating) and future upstream
development is clearly indicated. In future plan-
ning studies, benefits and costs of providing
various flows downstream should be compared
with the benefits and costs of utilizing various
flows upstream. '

THE DIVERSION THREAT

The Lower Colorado River Project Act of
1968 included a provision that there be a 10
year moratorium on studies by federal agencies
of diversions from the Northwest to the South-
west. This provision was included at the insis-
tence of the Northwest senators to allow the
northwestern states time to identify future
needs in the states and to combat diversion
threats if it could be shown that there was no

surplus water. The 10-year moratorium while-

providing some recognition by Congress of the
rights of northwestern states such as lIdaho to
make full use of their own water resources, does
recognize the possibility of some future diver-
sions from the Northwest to the Pacific South-
west. The Lower Colorado River Project Act of
1968 also recognized a 2% million acre-feet
obligation to Mexico as being a national obliga-
tion rather than an obligation on the Colorado
River system, By this action, Congress again
recognized the distinct possibility that some
future interbasin transfers of water from the
Pacific Northwest might be necessary in order to
meet the “‘national obligation.”

A provision of the 1968 act directed the
Department of Interior to prepare a Western

States Water Plan which would identify the
resources and needs of the 11 western states. All
possible means of meeting the future needs,
short of diversions, are to be considered. This
study is underway and is being monitored by the
Water Resource Board to insure that ldaho's
needs are known and fully considered in the
planning study. The Pacific Northwest River
Basins Commission, of which ldaho is a member,
will coordinate the Westwide Study effort for
the Pacific Northwest states as part of the
commission’s comprehensive planning study ef-
forts. The commission’s study efforts and the
Westwide Study effort will be presented to
Congress and undoubtedly will serve as a guide
when decisions are made with regard to water
programs and projects in ldaho, It is essential
therefore that the Board continue its involve-
ment in these studies, Studies by the ldaho
Water Resource Board clearly demonstrate that
there are no surplus waters in the state of Idaho.

Several very general schemes have been pre-
sented for diversion from the Northwest or
Canada to the Southwest. A full discussion of
these are included in Chapter b, National and
International Water Transfer Schemes.

WINTERS DOCTRINE

The Winters Doctrine is based on the Montana
court case of Winters versus the United States,
Winters, a Sioux Indian, sued the government on
behalf of the tribe contending that the treaty
which established their reservation granted them
rights to use the waters of the Milk River, at
least t0 an extent reasonably necessary to
irrigate their lands. The treaty set the boundary
of the reservation at the middle of the Milk
River. The court review revealed that even
though the term irrigation was not spelled out in
the treaty, irrigation and other water uses were
factors which led to the boundary being desig-
nated at mid-stream. Winters sued when desert
land development near the reservation began to
use water that he contended was appropriated
for tribal use and that they had first right to the
water. The Supreme Court agreed with Winters
and said “We are of the opinion that the court
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below did not err in holding that when the
Indians made the treaty granting rights to the
United States they reserved the right to use the
waters of the Milk River, at least to an extent
reasonably necessary to irrigate their lands. The
right so reserved continues to exist against the
United States and its grantee as well as the state
and its grantees.”’

The Fart Hall Tribal Council, as well as other
Indian tribes in ldaho, plan to utilize water
flowing through tribal lands to the extent
necessary to develop their resources, The Fort
Hall Indian Reservation encompasses or borders
~ the Blackfoot River, Snake River {including
American Falls Reservoir), Portneuf River, Lin-
coln Creek, Spring Creek, Sawmill Creek, Rattle-
snake Creek, Bannock Creek and other small
tributaries. This doctrine could have widespread
implications on the planning and development
of the state’s water and land resources since
water now appropriated under state law as well
as future water rights would be affected.

RESERVATION DOCTRINE

From the effective date of the Water Commis-
sion Act in 1914, until 1964, the United States
Government, through its various agencies, filed
applications with the states to appropriate water
in the same manner as other public and private
agencies. By 1964, the United States had filed
about 1,800 water right applications, of which
approximately 1,500 were by the Forest Service.

In 1955 the Supreme Court of the United
States delivered a decision in the Pelton Dam
case. The Supreme Court decision states: the
power company which had a license from the
Federal Power Commission 1o construct a power
project on lands withdrawn from the public
domain for power purposes, did not need a state
water right permit. However, the language in the
decision was apparently not sufficiently clear to
take as a general precedent that water might be
developed for any use consistent with the
purpose of the reservation, on any federal
reservation or withdrawal, without reliance upon
the state law.

This uncertainty was removed by the Sup-
reme Court's opinion in the case of Arizona
versus California in 1963. Following the issuance
of the opinion of the Supreme Court in the
Arizona v. California case, the federal govern-
ment decided to rely upon the ’‘reservation
principle’ in all national forests. 1t appears that
other federal agencies will likewise assert the
reservation principle where applicable,

Because of the large amount of federal lands
in the state of ldaho, implementation of the
reservation principle could create serious prob-
lems. Heretofore, all water right applications
have been filed with the Department of Water
Administration, Should the federal government
be exempt from this procedure, present water
rights could be subordinated to future federal
development activities on public lands.

The U.S, Forest Service is presently conduct-
ing a study to determine current and future uses
of water for national forests in [daho.

INSTREAM WATER USES

The issues raised with regard to beneficial use
of water as provided by state law pose a major
planning consideration. Legislation is needed to
resolve the beneficial use concept regarding
recreation, water quality, and fish and wildlife.
In addition, should. action be taken to improve
present water use efficiencies, the “rights” to
water saved would need {0 be resolved.

The controversy surrounding development
and nondevelopment of resources are further
complicated by the fact that there is a lack of
information on which to base sound decisions
regarding instream flow needs to maintain satis-
factory fishery and water quality uses. A direct
relationship exists between the amount of flow
required in the stream to meet fishery and water
quality needs, and the options for additional
development for new irrigation and industrial
purposes. It is essential that data and informa-
tion be obtained on which to make technically
sound and reasonable decisions regarding in-
stream flow needs.



The Water Resource Board is charged with the
responsibility of providing for all water use
functions including fish and water quality and
has continually sought increased federal and
state funding in this regard.

An example of the immediate need for
adequate information on which to determine
instream flow requirements is those river reaches
where present diversions for irrigation essentially
deplete the river flow and there is an inadquate
water supply remaining to sustain aguatic life or
provide suitable water quality. Future develop-
ment or modified existing development could
help to alleviate this situation if the problem
could be clearly identified as to magnitude and
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extent. New storage facilities could then include
a provision for the utilization of some of the
storage to help meet or maintain identified min-
imum flows. It is also possible that intensive
development of the Snake Plain aquifer could
provide a means whereby the instream flow
needs could be met if funds for this purpose are
provided.

The determination of instream flow needs will
provide the basis for determining the time
sequence when interbasin transfers of water
from the Salmon River may be necessary if the
state elected to pursue development of irrigable
lands at or close to the historic rate of about
50,000 acres per year.

RESOURCE POTENTIAL

Idaho’s natural resources are essentially un-
tapped in comparison to those of some other
states. The state has the natural resource capa-
bility to increase agricultural production, mining,
and timber output. In the past, large numbers of
people have migrated because there was not
sufficient development opportunity to provide
jobs. Between 1960 and 1970, about 41,000
people migrated to other areas of the nation for
this reason.

Natural resources must be utilized more
efficiently if the native born population is
to be provided the opportunity to work and
reside in the state of ldaho. This will require
additional development of water and land re-
sources as well as industrial expansion in the
near future. The cooperation of federal, state
and local entities is essential. If Idaho does
not choose to do so, it may become a state
with absentee ownership of well-to-do citizens
who wish to maintain second homes and
property in rural and primitive environments.
The state can avoid this situation if it plans
and takes positive steps now.
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FINANCING WATER RESOURCE PROJECTS

PRIVATE

Private water resource development is expend-
ing modest sums of money in Idaho each vyear.
Development of land by irrigation involved
approximately a $15 million expenditure for
materials and labor to install irrigation works
on approximately 50,000 acres of land. In
addition to this direct expenditure for reclama-
tion, additional sums of money are spent on
homes, farm buildings and machinery.

Private electric utilities have invested an
average of $19.1 million per year over the past
ten years to provide electric power for growth
and increased per capita use.

Water related recreation expenditures are in-
creasing at a very rapid rate, particularly in those
areas where summer homes can be built near a
body of water, either lake or stream.

Expansion of municipal water systems owned
by private entities is continuing on a demand
basis and can be expected to increase dramatical-
ly as a result of population increases in the
urban areas.

Large investments are being made each year
by individual farmers and groups of farmers to
improve on-farm and group irrigation systems.
This voluntary program of utilizing water more
efficiently is expected to continue at an increas-
ing rate. Approximately 1,700 miles of ditch
have been concrete lined to reduce seepage;
6,400 sprinkler systems are in use in ldaho and
610 miles of closed drains have been installed on
lands having a ““wetness problem.”

PUBLIC

The public expenditures for water resource
development in Idaho fluctuate from year to
year. Major programs by the Bureau of Reclama-
tion, the Corps of Engineers, and the Soil
Conservation Service have dominated public
development. For example, the Dworshak Dam

construction on the Clearwater River involves a
federal expenditure of about $210 million.
There presently exists in the state, potential
projects identified involving a total construction
cost of about $2.5 billion. Many have not
been studied to feasibility level and costs may
increase tremendously when the final studies are
complete.

State expenditures for water and related land
resource development have played a minuscule
role in development of resources amounting to
only $500,000. One program that may help to
change this historical pattern is the revenue
bonding authority contained in the |daho Water
Resource Board legislation and which may be
utilized to construct a dam or dams in the Swan
Falls reach of the Snake River. This program
may net the state approximately $1.5 million a
year for use in other resource development
activities.

The state needs to give serious consideration
to alternative ways of funding state water
resource projects and programs since adequate
federal funds are not likely to be available in the
future. For example, hydropower projects and
municipal and industrial water supply projects
could be financed using revenue bonds. If a
sufficient bond reserve could be built up, state
revenue bonds could also be used to finance
irrigation development since project beneficiar-
ies can repay costs.

State funds are also needed to pay for
nonreimbursable functions such as recreation,
water quality control, minimum flows for fish
and wildlife, and other purposes for which
beneficiaries cannot be identified or assessed.

The possibility of obtaining financial assis-
tance from the Columbia River Basin Account
to assist in repayment of state project costs should
be investigated.



Columbia River Basin Account

The Columbia River Basin Account! was
established to provide financial assistance for
federal reclamation development in the Pacific
Northwest. For the purpose of establishing
eligibifity for funds from the Basin Account, the
entire state of ldaho is considered to be in the
Pacific Northwest.

Surplus power revenues from the Columbia
River Federal Power System comprise the Basin
Account. Basin Account funds are not prorated
to the eligible states; use of the funds is confined
to the repayment of allocated irrigation con-
struction costs determined to be beyond the
“‘ability to pay’’ of the water users within the
prescribed repayment period of each project.
Limits placed on the use of Basin Account funds
are as follows:

e Total assistance to all irrigation projects,
both existing and future in the Pacific North-
west shall not average more than $30 million
annually in any period of 20 consecutive years
or a total of $600 million in any 20-year
period.

1Basin Account Act, Public Law 89-448, as amended by Public
Law 89-561.
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@ Financial assistance from the Columbia
River Federal Power System will be only from
net revenues.

e Construction of reclamation projects will
be scheduled so that financial assistance require-
ments will not cause increases in the rates and
charges of the Bonneville Power Administration
(BPAY).

At present, there are 10 irrigation develop-
ments in |daho authorized to receive financial
assistance. The total aid to these projects totals
about $62 million. Potential federal reclama-
tion projects such as Salmon Falls, Cub River,
Oakley Fan, Raft River, and Southwest |daho
Project, (see Chapier 4} would likely qualify for
financial assistance but the amount is not
known. It is significant to note that since the
account funds are not prorated to the various
states, halting water development in ldaho will
increase the amount of account funds available
to others in the Pacific Northwest,

The availability of financing from the Basin
Account is a key issue that ldaho must take into
consideration in decisions regarding future man-
agement and development of water and related
land resources.
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WATER QUALITY STANDARDS

Recently, the Environmental Protection
Agency (EPA) has contended that the Water
Quality Standards established for free-flowing
streams were in essence a recognition by the
state and federal government that no action
could be taken that would change the water
quality characteristics of the free-flowing
stream. |Insofar as a dam would modify the
existing water quality characteristics, it was
stated by EPA that no dams could be built
unless revised water quality standards for the
stream reach affected were approved by both
the state and federal government (EPA). Hence,
EPA could veto construction of any further
dams in the state.

The Water Resource Board is opposed to this

COLUMBIA RIVER COMPACT PROPOSAL

A Columbia River Compact was approved by
Idaho in 1967, but failed to obtain the approval
of Washington and Oregon because of lack of
agreement on upstream depletion allowances.
Therefore, although |daho’s approval is still on
the books, a Columbia River Compact has never
been approved.

The Oregon Water Resource Board has asked
its staff to investigate the possibility of pursuing

interpretation of the application of water qual-
ity standards by EPA.

Water quality standards now in effect have
little correlation to the guantity or quality of
flow in the river systems. The degree to which
these standards can and will be met is unknown
at present. A periodic review of present stand-
ards is necessary with full recognition of all
water use needs within a total hydrologic system
analysis,

At the time water quality standards were
adopted by Idaho, little if any thought was given
to the type of application suggested by EPA.
The state must fully consider the possible
implication of this type of action and take
appropriate action to allow state goals to be
pursued.

a Snake River compact because of its interest in
using Snake River water; and other proposals
will likely be made to complete a Columbia
River compact. The Board favors waiting on any
action of this type until study efforts now
underway by the Pacific Northwest River Basins
Commission and the states are completed. These
studies will clearly define the issues and identify
the need for a compact if found necessary.

SUMMARY

The major alternatives and issues discussed
above are indicative of the type of issues facing
the legislature, Governor’s office and the con-
cerned citizens of |daho with regard to use and
development of water and related land resources

of the state. The views and comments of the
citizens of this state with regard to these issues
are sought by the Board and will help guide and
influence Board decision with regard to these
matters.
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Chapter 3 / PRESENT WATER USES,
PROBLEMS, NEEDS AND FUTURE

REQUIREMENTS

The present water uses, problems, needs and
future requirements are outlined in this chapter.
Projections of need for the different water use
functions, as shown herein, are conflicting in
some areas. This is due to the manner in which
needs were obtained. Generally, projections were
made based primarily on historical growth
patterns without regard to competing uses. The
reconciliation of these conflicts will be a major
objective of the State Water Plan.

Water withdrawals in 1966 to provide for
municipal, industrial, and agricultural needs
totaled about 23,800,000 acre-feet. Irrigation was
the dominant use (23,100,000 acre-feet) account-

ing for 97 percent of total withdrawals. Much of
this involves reuse since return flows to streams
are rediverted and losses to groundwater serve to
recharge the aquifer. Municipal-domestic water
withdrawals accounted for 0.8 percent or about
189,100 acre-feet, and industrial withdrawals
(including 264,400 acre-feet for fish hatcheries)
accounted for 2.2 percent or about 510,300
acre-feet,

In addition to the consumptive uses, other
major water uses include: fishing, boating, and
other recreational sports; dilution and con-
veyance of pollutants; hydroelectric power
generation; and navigation.

MUNICIPAL-DOMESTIC WATER

For the purpose of this report, municipal-
domestic water use in ldaho is considered to
include domestic uses in both municipalities and
rural areas. Area usage can be categorized as: fire
protection; household or commercial uses; lawn
watering; and livestock consumption. Water
supplied from municipal systems to industries is
considered to be industrial water. '

Construction and renovation of municipal-
domestic water use facilities are encouraged by
- various state and federal agencies. The Farmers
Home Administration provides assistance to

counties by granting funds toward comprehensive
water and sewerage plans for communities with
populations of less than 5,500. The Idaho Water
Resource Board, with the assistance of private
consultants, is preparing reports for twenty-five
counties involving over 150 communities. Private
bngineering consultants have completed or are
working on water and sewerage plans for the other
nineteen counties.

PRESENTSTATUS
Approximately 61.6 billion gallons (189,100
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acre-feet) of water were withdrawn from surface
and groundwater sources in 1966 to provide
municipal-domestic water.

Municipalities (excluding rural areas) used
approximately a gross 40.4 billion gallons
{124,100 acre-feet) during 1966 serving an
estimated population of 474,800 persons. Total
water withdrawal by municipalities in 1971 is
estimated at a gross of 45 billion gallons with
approximately 32.5 billion gallons (100,000
acre-feet) being subsequently returned to streams
or groundwater aquifers; net consumption was
12.5 billion gallons.

Average daily per capita withdrawals reported
by ldaho municipalities in 1966 ranged from a
low of 45,1 gallons to a high of 1,320 gallons, with
an average of 247 gallons. The Panhandle Basins
and the Upper Snake Basins averaged higher
withdrawal rates than did other sections of the
state. Table 15 shows per capita withdrawals for
fifteen locations in 1966. The low, which was
based on a fully metered supply system, was

TABLE 15
AVERAGE GROSS WITHDRAWAL
OF WATER — 15 SELECTED
LOCATIONS, 1966

Gallons Extent
per capita of
Municipality per day metering
Sandpoint 369 No
Coeur d’Alene 269 Partial
Kamiah 66 Yes
Moscow 162 Yes
Lewiston 280 Yes
Salmon 79 No
Middleton 807 Yes
Parma 575 Partial
Boise 189 Yes
Pocatello 265 Yes
Oakley 45 Yes
Jerome 109 Yes
 Inkom 1,320 No
Idaho Falls (1969 data) 426 No
Soda Springs {1970 data) 650 No
Weiser (1970 data) 233 Yes

SOURCE: Idaho Economic Base Study for Water Require-

ments, 1WRB Planning Report No. Two, 1969, Vol. 1 and
Cornell, Howland, Hayes and Merryfietd Consulting Engineers,
September 1971

reported at Oakley (45 gallons per capita) and the
high reading cccurred at Inkom (1,320 gallons per
capita}. The Inkom figure however represents an
estimated rather than a metered volume. Middle-
ton recorded the highest daily per capita with-
drawal (807 gallons) for a fully metered muni-
cipal water system.

To estimate the amount of water used in
households not supplied by municipal systems, it
was assumed for the Municipal and Industrial
Water Needs Study conducted by |daho State
University that the daily water withdrawal for a
rural resident was the same as the statewide daily
average for an urban resident, Therefore, based on
an assumed daily per capita withdrawal of 233
gallons and a rural population of 248,800 in 1966,
gross rural water withdrawal was computed to be
21.2 billion gallons (65,000 acre-feet) for that
year.

Municipal-domestic water use fluctuates
greatly from month to month. During July, the
month of maximum withdrawai in 1966, with-
drawals totaled 188 percent of the monthly
average, as compared to b1 percent in February.
Because of the broad monthly and even daily and
hourly variations in use, municipal water systems
must maintain capacities great enough to meet
peak demands.

PROBLEMS AND NEEDS

The problems and needs of municipai-domestic
water users in Idaho are under study. State and
federal programs have been initiated to investigate
community needs throughout the state. Indi-
vidual municipalities are also contracting with
consulting engineering firms to determine needed
water improvements, which can be funded
through local bond issues and implemented under
the supervision of the consulting engineers. Many
of the communities completing the questionnaire
for Idaho State University in 1966 stated that
their present systems were inadequate and that
additional facilities would be required by 1975.

Some spepecific problem areas have been
identified for municipal-domestic water use. In
suburban Boise, over thirty independent domestic
water systems operate without any central
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control or coordination. During peak use periods,
low water pressures occur because the systems are
nat fully integrated. Municipal water shortages
have been reported in various areas, including the
Palouse River Basin, where groundwater tables are
declining. Several alternatives are being con-
sidered to augment the short supply, including
pumping from the Clearwater or Snake rivers and
surface storage on the Palouse River.

Water quality is generally good throughout the
state, but excessive amounts of fluoride, iron, and
manganese, and bacterial contaminations have
created problems in the past in the Boise area.
These problems are likely to continue as increas-
ing guantities of water are withdrawn to meet
growing municipal-domestic needs. An alternative
that should be considered for the Boise area is
tapping a surface water supply for the base load
and using wells for peak loads.

FUTURE REQUIREMENTS

Based on historical trends, municipal-domestic
water requirements are expected to more than
double between 1966 and 2020 for a total of
145.8 billion gallons (447,500 acre-feet}. In the
Bear River region, a withdrawal rate of 484
gallons per capita per day is expected to decrease
as population grows and household water uses
become more conservative. In all other regions,
per capita daily water use rates are expected to
increase from the base rate of 233 gallons per
capita per day according to the following
accumulative formula: (1) 10 gallons from
1966-1980; (2} 10 gallons from 1980-2000; (3}
10 gallons from 2000-2020; and (4) 25 gallons
from 2020-2070.

Projections of municipal-domestic water re-
quirements for each of Idaho's planning regions



Page 76 — Industrial Water

are shown in Table 16. It is important to
remember that projected rural domestic per
capita water use is assumed to be the same as the
state average urban per capita water use. Although
rural use is usually considered to be lower than
urban, water requirements for Idaho’s large live-
stock industry (included as part of rural domestic
use) tend to equalize the two.

The Upper Snake area is expected to have
the most dramatic rise in municipal-domestic
water use, with an increase of over 52 billion
gallons (159,600 acre-feet) by the year 2020.

Slower growth rates are expected in the Pan-
handie and Ciearwater regions in northern {daho
than in other areas of the state.

TABLE 16

MUNICIPAL-DOMESTIC WATER REQUIREMENTS, 1966 — 2020
(Thousands of gallons)

Region 1966 1980 2000 2020

Panhandle 7,519,294 8,046,000 9,105,000 10,462,000
Clearwater-Salmon 7.431,422 7,293,000 8,875,000 10,665,000
Southwest ldaho 16,357,817 20,128,000 28,683,000 38,526,000
Upper Snake 27,479,961 38,651,000 57,101,000 79,770,000
Bear River 2,814,541 4,452,000 5,504,000 6,341,000
TOTAL 61,603,035 78,570,000 109,268,000 145,764,000

NOTE: 1 second-foot = 646,000 gallons per day
1 acre-foot = 325,810 gallons
Data presented on Economic Study Area Boundaries

SOURCE: |daho Economic Base Study for Water Requirements, IWRB Planning Report No. 2, Vol. 1

INDUSTRIAL WATER

Industrial water supplies in Idaho are provided
by both industrial and municipal systems. Most
major industries provide their own water supplies,
but small businesses often rely on municipal
systems. The principal industrial water users in
Idaho are food processing, mining, and forestry.

PRESENT STATUS

During 1966, ldaho's intensive water-using
industries withdrew more than 166 billion
gallons. Table 17 shows the relationship of water
intensive-industrial employment to gross water
withdrawal for Idaho in 1966. Excluding fish
hatchery industrial use, slightly more than 86

billion gallons were withdrawn by industry. (See
Table 18.) Water withdrawn by the hatchery
industry in the Hagerman Valley is presented in
another section, ““Aquiculture”.

Unlike municipal-domestic withdrawals, water
used by industry is normally recycled several
times before being discharged as waste. The 1964
Census of Manufacturers showed a reuse factor of
2.61 for Idaho. In other words, the original
volume of water withdrawn is used over 2% times
before it is discharged. Applied to the 86 billion
gallon withdrawal figure, this factor yields a water
use Tfigure of 224 billion gallons for 1966.
Between 1959 and 1963, recirculation of water
increased 107 percent, probably due largely to
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TABLE 17
COMPOSITION OF WATER INTENSIVE-INDUSTRIAL EMPLOYMENT AND
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Gross water withdrawal

Percent of
water intensive Thousands of

Classification employment gallons Acre-feat
FOOD PRODUCTION

Fresh and frozen fish 0.2 80,289,394 246,400

Frozen fruits and vegetables 17.0 10,950,683 33,606

Beet sugar 3.4 5,812,827 17,839

Dehydrated foods 6.1 3,257,804 9,998

Dairy products 6.0 3,174,892 9,743

Meat products 3.4 1,845,356 5,663

Canned fruit and vegetables 1.7 237,549 729

Other food products 6.2 1,234,142 3,788

Subtotal 44.0 106,802,647 327,766

TIMBER

Sawmills and planing 21.7 25,830,860 79,272

Paper, allied other lumber 16.7 16,375,405 50,254

Subtotal 384 42,206,265 129,527
Chemical and allied products 4.3 5,699,930 17,493
Primary metals and metal mining 11.2 9,297,407 28,633
Mining and quarrying 2.1 313152 961
National Reactor Testing Station NA! 1,978,502 6,072
TOTAL 100.0% 166,297,910 510,351
i Mot available
2 Does not include NRTS
SQURCE: Bureau of Business Research, ldaho State University, Pocatello, |daho
TABLE 18
INDUSTRIAL WATER REQUIREMENTS, 1966 — 2020
{Thousands of gallons)

Region 1966 1980 2000 2020
Panhandie 20,166,803 18,636,000 19,912,000 19,225,000
Clearwater-Salmon 25,661,902 26,558,000 31,379,000 32,029,000
Southwest idaho 12,004,841 20,449,000 30,173,000 40,988,000
Upper Snake 27,874,068 22,443,000 47,854,000 70,188,000
Bear River 300,901 3,993,000 8,235,000 10,356,000
TOTAL 86,008,515 92,079,000 137,533,000 172,786,000

NOTE: Data presented on Economic Study Area Boundaries
This projection table excludes the fish hatchery industry

SOQOURCE: ldaho Economic Base Study for Water Requirements

IWRB Planning Report No. 2, Vol. 1, Appendix A
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improved recirculation methods in the dehy-
drated food products industry. The estimated
reuse factorin 1871is 3.0.

Table 19 compares the average annual gross
water withdrawal per employee in Idaho (1966)
with that in the nation as a whole {1964).

PROBLEMS AND NEEDS

Few problems are anticipated in providing a
sufficient supply to meet future industrial water
use needs in ldaho since groundwater is available
in most areas. Industry is expected to continue to
provide its own water supplies and to recirculate
water. |t was estimated that in 1971 the state
reuse factor averaged over 3.0, and by 1975 Idaho
could reach the 3.43 average reuse factor for the
other mountain states.

Because of unequal distribution of Idaho's
natural resources, individual regions usually show
a predominance of one particular industrial water
use over all other; for instance, the paper and pulp
manufacturing industry in the Clearwater-Salman
region.

Different industries also show seasonal varia-
tions in the amounts of water withdrawn. For
example, water use in the food processing indus-
try is high in late summer and winter months, but
declines in the spring.

~ The average cost of municipally-supplied in-
dustrial water in [daho was $38 per million gallons
in 1966 ($12.40 per acre-foot) while self-supplied
water cost was only about$21 per miilion gallons
{$6.85 per acre-foot). Because of increasing
recirculation of water, these costs are expected to
remain fairly stable in the future, even though
operating costs and capital outlays are increasing.

FUTURE REQUIREMENTS

Estimated future requirements for industrial
water use in idaho are based on an employment-
base model developed by Idaho State University.
ldaho’s share of the national market was analyzed
and projected on the basis of historic data,
although historic projections sometimes tend to
underastimate future water needs in dominantly

rural or undeveloped states.

TABLE 19

AVERAGE ANNUAL GROSS WATER
WITHDRAWAL PER EMPLOYEE

{Thousands of gallons)

Surveyed
National amployment

Industrial classification! 19642 State 19663
Fresh and frozen fish NA? 1,029,351
Frozen fruit and vegetables 1,268 1,867
Beet sugar 4,882 4,985
Dehydrated foods 713 1,638
Dairy products ) 76 1,637
Meat products 635 1,663
Canned fruit and vegetables 625 410
Other food NA 572
Sawmills and planing mills 1,581 3,446
Paper and other lumber,

paperboard mills NA 2,838
Chemical and allied products 6,389 3,920
Primary metals and metal

mining NA 2,406
Mining and quarrying

{except metals) NA 427

1These data do not include the withdrawals recorded for
steam electric power generation,

2Not available

3Water use — not employment .

SOURCE: 1963 Census of Manufacturers and Bureau of

Business Research, Idaho State University; Pocatello, |daho

Based on changes in productivity and on
historical trends in water use, industrial water use
per employee is expected to increase as follows: -
(1) 1966 to 1980 — 10 percent; {2} 1966 to 2000
— 35 percent; (3) 1966 to 2020 — 40 percent.

Projected annual industrial water requirements
are shown in Table 18. Industrial water use was
projected to double to 172 billion gallons
{528,000 acre-feet) per year by 2020. The Upper
Snake region will continue to be the highest
water-using area, with demands increasing to over
70 billion gallons by 2020. The Bear River region
will continue to be the smallest industrial water
user — although the rate of increase is projected to
be greater than in any other region. In the
Panhandle region, industrial water requirements
were projected to decrease slightly because of
recycling.
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AQUICULTURE

Aquiculture in Idaho consists of producing
trout in excellent quality-controlled waters for
commercial purposes. Aquiculture in its broad
definition covers the production of fish, frogs,
oysters, rice, vegetables and other items. Al-
though aquiculture is normally thought of as
relatively new, fish-farming has been around
4,500 years. Bas-relief in an ancient Egyptian
tomb depicts the artificial production of fish.

PRESENT STATUS

The first fish hatchery in ldaho was started
about 1909 at the Devils Corral Spring near Twin
Falls; it discontinued operations — probably
because of problems in marketing the fish. The
first successful commercial trout farm was started
about 1919 also in the Twin Falls area.

Idaho is the only area in the world where fish
are produced in large quantities using spring
waters. The industry ranges from the large inte-
grated business self-sufficient in producing fish
food, growing, processing and marketing fish
down to operations producing fewer fish in small
farm ponds. The |daho Department of Fish and
Game issued licenses for 43 commercial trout
producersin 1971.

The commercial trout harvest in ldaho for
1972 is estimated to be between 4 and 5 million
pounds with an estimated value of $3% to $4
million. An important factor affecting domestic
production is trout imported from foreign coun-
tries; Japan and Denmark are the primary
competitors for the U.S. market. Recently, trout
disease problems in both countries have limited
the quantity of fish imported.
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In the United States, per capita consumption of
fish averages about 11 pounds per year, however,
consumption of trout is only about three-tenths
OUMCE per person per year.

In addition to trout produced for commercial
distribution, state and federal agencies produce
for stocking programs. Approximately 1,700,000
pounds of fish were planted for sport fishing in
Idaho between October 1, 1968 and September
30, 1969. These programs serve to propagate
stocks of both resident and anadromous fish.

Interest in commercial fish enterprises is in-
creasing and was reflected in 1870 by related
construction: 5 new commercial fish ponds;
4,000 feet of raceways; and 98 farm ponds. Idaho
commercial trout farmers produce approximately
60 percent of the total processed in the United
States. Fish feedlot business in the Hagerman
Valley provided some $60,000 annually to the
small farmers in that community.

Adequate water quality is a major factor in the
successful production of fish. One large |daho
comrercial trout farm is fed by springs having an
even temperature of 58 degrees F throughout the
year. Lower temperatures produce slower growth
but fewer disease problems; conversely, higher
temperatures, within certain limits, produce
faster growth but more disease. High concen-
trations of ammonia and nitrigen gas produced by
the waste from the fish and the decomposition of
waste feed can affect flavor adversely causing
“hatchery taste”. Generally Idaho spring flows
are of ample quantities to permit water changing
fast enough to eliminate gasses that cause the
undesirable taste.

In 1966 an estimated 80 billion gallons of water
{246,400 acre-feet} flowed through commercial
fish farms in |daho. The principal fish farming
area is the Snake River Canyon near Hagerman;
however, there is a possibility of aquiculture in
the Blackfoot and Pocatello area.

PROBLEMS AND NEEDS

The primary requirement for successful pro-
duction of fish is a dependable supply of water of

sufficient quantity and quality. Although it is
physically possible to-treat and recycle the water
used to raise fish, the capital cost of the treatment
facilities appears to render this type of operation
economically unfeasible at the present time.

Similarly economics prevent the utilization of
water pumped from wells for fish propagation
since the necessity of having a dependable flow of
water would require that standby pump facilities
be provided. Capital investment for the pumping
equipment would be sizable.

Even though no commercial hatcheries in
ldaho utilize direct stream flow to meet hatchery
needs, streams which have sustained flows of high
quality are suitable. Several states and federal
hatcheries producing anadromous fish use streams
as a water supply source.

A fish hatchery has an effect on quality in that
additional nutrients and BOD are added to the
receiving water. The Idaho Department of Fish
and Game is evaluating the treatment needs of
hatchery waters; at this time only preliminary
information is available. Fish farms are subject to
the provisions of the Refuse Act of 1899 which
requires a permit be obtained from the federal
government by all entities which discharge pol-
lutants to streams.

Because of facility proximity to water courses,
protection of streams should be considered before
any approval isgranted for locating and building a
fish hatchery. In the past, damage to an estuary
has sometimes been the result of short-sighted
planning.

Key legislation was passed in 1971 legislative
session which is of significant interest to the
aquiculture industry in Idaho (ldaho Code,
Section 67-4307 through 67-4312). This legis-
lation authorizes and directs the State Parks
Board to appropriate, in trust for the people of
the state, the unappropriated natural spring flows
in Malad Canyen, Niagra Springs, Big Springs, Box
Canyon, and Thousand Springs area. In addition
the legislation provides that the preservation of
water in these areas for scenic beauty and
recreational purposes is a beneficial use of water.



The act specifically limits the appropriation by
the State Parks Board of the historic water flow,
and states that future appropriation {above the
historic flow levels) shall not be granted if it
would involve a diversion which would detract or
interfere with the geological interpretative value,
historical significance, or the scenic attraction of
the designated areas. It is significant to note that
the historic level of spring flow at Thousand
Springs was about 4,000 cfs, and the current
spring flow averages about 6,000 cfs.

The legislation is likely to undergo a court test
to determine the legality of such issues as the
designation of water used in this manner as
“beneficial use”, appropriation of water without
the construction of diversion work, and the
legality of a state agency obtaining a valid
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appropriative water right without explicit con-
stitutional authorization.

The legislation would appear to allow future
depletion of spring flows of about 2,000 cfs in the
designated areas such as Thousand Springs areas,
where a substantial buildup over historic levels has
occurred as a result of return flows from upstream
irrigation. The legislation specifically prohibits
diversion at the area (such as Thousand Springs)
when it can be shown that the diversion would
detract or interfere with the geological inter-
pretative value, historical significance, or scenic
attractions. The legislation does not specifically
prohibit that type of diversion such as pumping
from the Snake Plain aquifer which would affect
the available spring flow at the designated area.

Use of the Snake Plain aquifer is clearly
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recognized in the planning studies by the Board as
a key feature in any state water plan formulated
to meet future state water needs. Use of the
aquifer would involve both pumping and recharge
projects and therefore would ultimately affect to
some degree the spring flows.

Studies are underway to develop the predictive'
models needed to determine the hydrologic

effect. Future planning studies will need to clearly
define the interrelationships of conjunctive
groundwater-surface water operations on spring
flows so that the effects on aquiculture if any, can
be determined.

FUTURE REQUIREMENTS

There have not been any studies made of future
requirements for aquiculture. A study is needed

to better define growth trends of commercial fish
farms. The possibilities of recycling water as well
as usage of groundwater also needs to be studied,
particularly with regard to long range operations.

The data and information needed to project
future water requirements for aquiculture should
be made available by 1975 so that this water use
function can be fully considered in the State
Water Plan.

AGRICULTURE

Varied agriculture plays a major role in the
state economy. Principal crops were valued in
1970 at $405,159,000 with livestock and live-
stock products totaling $306,788,000. Agricul-
ture is ldaho's largest employer accounting for
53,800 persons in July of 1971.

Farms range in size from small acreages to
25,000-acre cattle ranches; and in type from the
highly mechanized wheat farms of the north to
diversified irrigated developments in the southern
and eastern portions of the state. The Department
of Interior Federal Reclamation 1970 Crop
Report lists 44 types of crops being produced on
the irrigated lands in ldaho. Principal crops are
potatoes, sugar beets, alfalfa hay, irrigated past-
ure, wheat, barley, corn, dry beans, and fruit.
Specialized items include such crops as hybrid
popcorn seed, hops, peppermint, spearmint, dry
onions, cantaloupe, and seed production in
alfalfa, lettuce, and onions.

Irrigation farming in Idaho generally enjoys a
complementary rather than a competitive re-
lationship with the whole of agriculture. Irrigated
areas in the state contribute only asmall percent-
age to the nation’s crop surplus. The principal
source of “surplus crops’ produced are from

nonirrigated areas of the nation where one-crop
farming predominates. Placing of water on land
being used for nonirrigated grain crops (surplus
crops) usually results in a shift to more diversified
farming involving crops that are not classified as
surplus. The nonsurplus crops that can be grown
on irrigated land are preferred because they offer
greater economic returns to the farmer.

Some feed grains are produced on new land
development because of the necessity of crop
rotation. Feed grains are not considered in surplus
in ldaho however because of the growing cattle
feeding industry. In recent years, some cattle
feeders have had to ship in feed grain because of
an actual shortage within the state.

Projections of food and fiber needs for the
nation indicate that the products from new land
development will be readily absorbed by national
markets and therefore will not contribute to crop
surpluses.

PRESENT STATUS

Irrigation began almost a century ago on the
Great Plains of the Snake River in southern Idaho
and in the mountain valleys of its tributaries. It
has played an important part in the rapid expan-



sion of settlement. Some of the earliest and largest
irrigation projects in the United States have been
developed in the state. Idaho ranks second only to
California in the number of irrigated acres in the
11 western states.

During the last 20 years, more than 1,200,000
acres have been developed for irrigation through
the cooperation of private, federal and state
entities as shown in Figure 21. Private enterprise
has been responsible for about 90 percent of this
increase and the Bureau of Reclamation has
supplied water to approximately 125,000 new
acres since 1950.

The Desert Land Act of 1877 contributed
greatly to the expansion of irrigation in Idaho
resulting in the patenting of approximately

FIGURE 21.
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1,400,000 acres. Development under the Desert
Land Act is slowing because of federal agency
action. Idaho has been the most successful Carey
Act state with development of 618,000 acres
under this law.

Approximately 23 percent (12,113,000 acres)
of Idaho’s total land and water area of 53,475,000
acres is classified as having soil and slope char-
acteristics suitable for irrigation. Of this total,
about 3,750,000 acres (7 percent) are presently
irrigated. Potentially irrigable lands are listed in
Table 20 by region and land class.

Both gravity and sprinkler type methods of
irrigation are used. Although the gravity type
system predominates, accounting for 78 percent
of state irrigation, the use of sprinkler irrigation

NEW LANDS IRRIGATED, 1960-1971
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TABLE 20

IRRIGATED AND POTENTIALLY IRRIGABLE ACREAGE BY LAND CLASS, 1966

Potentially irrigable Region
Presently ! total both

Region irrigated Class 1 Class 2 Class 3 Total acreages
Panhandle 24,270 40,370 206,140 269,950 516,460 540,730
Clearwater 2,300 53,700 284,621 600,405 938,726 941,026
Salmon 141,200 1,300 56,679 240,495 298,474 439,674
Southwest 880,300 352,300 1,035,600 949,900 2,337,800 3,218,100
Upper Snake 2,327,000 705,200 1,723,300 1,393,900 3,824,400 6,149,400
Bear River 157,143 65,980 427,212 173,920 667,112 824,255
TOTAL 3,632,213 1,218,850 3,733,552 3,628,570 8,580,972 12,113,185

! Data collected in 1966 as part of Statewide Soils Survey

Current estimates list Idaho as having more than 3,750,000 acres irrigated in 1971; however, no regional breakdown is

available
SOURCE: Potentially Irrigable Lands of Idaho, IWRB, 1970

systems is growing rapidly and may eventually
take the lead as farmers seek to increase efficiency
of land use and irrigation practices.

PANHANDLE BASINS. There were approxi-
mately 25,000 acres of irrigated lands in 1970,
located mostly in Kootenai County. Approxi-
mately half of the irrigated land in Kootenai
County is supplied by groundwater with the
remaining portion supplied by pumping water
from the Spokane River or Hayden Lake. Water
application is almost entirely by sprinklers.

Crop selection is limited by the elevation and
growing season, and the area produces primarily
small grains, alfalfa and clover. The feasibility of
growing new types of crops is being investigated.
The University of Idaho is conducting test plots
on the production of hops; and flower seed
production is being tested by the Future Farmers
of America.

CLEARWATER AND SALMON BASINS.
Irrigation has played only a minor role in the
Clearwater Basin, Aside from the small tracts
scattered along the Clearwater River and its
tributaries, the area’s only large irrigation de-
velopment is the Lewiston Orchard project in Nez
Perce County. This project was constructed
privately but with the cooperation of the Bureau
of Reclamation. Fruits, potatoes, vegetables, and

forage crops are produced on the project’s 1,380
acres.

Most of the irrigated lands in the Salmon Basin
lie in Lemhi and Custer counties. Some smaller
areas are clustered along the Salmon River and its
tributaries and at New Meadows in Adams
County. Practically all of basin irrigated land has
been developed privately using direct diversions
from streams and small reservoirs rather than
groundwater. Virtually all water is applied by
gravity irrigation.

Irrigation development has primarily been
oriented to beef cattle production, either in the
form of irrigated pasture or by the production of
forage crops for winter livestock feeding. The area
is very conducive to large cattle ranches which
rely on the availability of grazing permits for
range and forest lands. Cash crops are restricted
by the short growing season and distance to
market. The dry farms in the region have excellent
production of soft winter wheat. The winter
wheat is rotated with malting and feed barley,
lentilsand peas.

SOUTHWEST IDAHO BASINS. Approxi-
mately 900,000 acres were irrigated in 1970, in
this region. The major irrigated areas are centered
around the Payette, Boise, and Snake rivers in




Ada, Canyon and adjoining counties. The major-
ity of these lands receive irrigation water through
the Boise, Owyhee, Black Canyon or Manns Creek
projects.

Several large pumping plants are located on the
Snake River to lift water to the Dry Lake-Bruneau
and Mountain Home areas. These lifts range from
200 to over 700 feet.

Water storage facilities for late season diversion
on the Weiser, Payette, and Bruneau rivers and
Jordan Creek would greatly increase the yields of
the smaller affected irrigated areas. These areas
currently receive direct stream diversions but
suffer water shortages during the late irrigation
months.

With a frost-free period of 120 days or more,
the Southwest l|daho basins produce a wide
variety of crops including alfalfa, corn, potatoes,
sugar beets, fruits, and small grains as well as
pasture. In addition, intensive crops such as hops,
onions, cabbage, beans, mint, sweet corn seed,
and popcorn seed are grown successfully. Eighty
percent of the nation’s production of hybrid
sweet corn seed and sixty percent of the nation’s
sweet corn seed is grown on the Boise and Owyhee
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projects. Through irrigation, farmers have trans-
formed the Southwest Idaho desert into one of
the world’s most productive farming areas. The
extensive crop production also supports num-
erous processing facilities for agricultural pro-
ducts including the nation’s largest sugar beet
refinery at Nampa.

UPPER SNAKE BASINS. Irrigated lands in the
Upper Snake River Basin totaled about 2,400,000
acres in 1970. The two largest areas of develop-
ment are located along the Snake River between
King Hill and Lake Walcott and between Ameri-
can Falls and St. Anthony and are supplied with
water by the Minidoka project, The Minidoka
project consists of five reservoirs with a combined
active storage capacity of 2,784,600 acre-feet,
and the project provides full or supplemental
water supplies to more than one million acres of
land. The areas that are served by the Minidoka
project generally have an adequate water supply;
however, land irrigated from tributaries south of
the Snake River generally experience severe short-
ages.

Extensive irrigation development, supplied by
pumping from the Snake River aguifer, has
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occurred north of the Snake River in Bingham,
Power, Bonneville, and Jefferson counties and
south of the Snake River in Cassia County.
Although this pumping has not iowered water
levels noticeably north of the river, the Raft River
and Qakley Fan areas in Cassia County have been
declared critical groundwater areas and are
presently closed to new groundwater develop-
ment.

Many smaller irrigated tracts are scattered
throughout the basin, including areas such as Big
and Little Wood rivers, Camas Prairie, Big and
Little Lost rivers. Henrys Fork; and Teton River
drainage area. The irrigation of these areas has
been developed using both direct stream diver-
sions and storage facilities.

Principal crops produced on the irrigated
lands of the Snake River Plain above American

Falls include potatoes, sugar beets, alfalfa, forage
crops, small grains, and irrigated pasture. The
longer growing season below American Falls
permits the addition of such crops as corn, green
peas, and beans. Certified seed production of
onions, alfalfa, beans, corn, peas and clover is also
significant on the Lower Snake Plain.

Recent development in Clark County has
occurred using pivot sprinkler systems as a
method of irrigation application. These lands
yielded an average of 370-hundred-weight per

acre of potatoes — the highest county vyield

average in the state of ldaho for 1970. The
Osgood project north of Idaho Falls is an ex-
cellent example of how a depressed farming area
found a solution to its problems and changed into
an efficient, prosperous operation by land re-
organization and a shift from gravity to sprinkler
irrigation. : :
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BEAR RIVER BASINS. Approximately

160,000 acres in Bear River, Caribou, Franklin,
and Oneida counties were irrigated in 1970
through diversion from the Bear River and its
tributaries, along with some groundwater pump-
ing. Idaho's first recorded irrigation development
took place in Franklin County in 1860.

Many of the irrigated areas in Franklin County
are irrigated from mountain streams which tend
to decrease substantially and are inadequate for
late season irrigation. The production of mink fur
had been the leading income producer in the
county followed by dairy products, wheat, live-
stock, sugar beets, peas, corn, beans, cabbage for
sauerkraut, potatoes, poultry, sheep, and seed
crops.

The irrigated lands in Bear Lake County are
devoted mainly to pasture, small grains, alfalfa
and other hay crops. The principal crop in
Caribou County is dryland barley with 80,000
acres under cultivation in 1970. Large acreages of
pasture and rangeland complement the cattle and
sheep industry with spring and summer ranges.
Sprinkler irrigation, the predominant water
application method, produces high quality crops
of certified russet seed potatoes in addition to
alfalfa, small grains, and sugar beets.

Malad County economy is based on production
of dryland grain, irrigated hay, small grains, and
livestock in addition to corn, potatoes, and sugar

beets. Increased farm mechanization and larger
farm units have resulted in decreasing agricultural
employment and reduced population in the area.

PROBLEMS AND NEEDS

The transformation of 3,750,000 acres from
desert area to productive irrigated cropland has
provided economic opportunity and improved
the environment; but there are problems and
needs associated with irrigation.

Many of the earlier developed lands have been
reorganized into more efficient units during the
last 30 years. Small, oddly-shaped fields have been
leveled and reshaped into fewer units more
adaptable to modern farming. Design and main-
tenance of some of the older distribution systems
result in low efficiency with large water losses
occurring through excessive seepage and growth
of vegetation.

The rehabilitation or replacement of these
aging systems often involves prohibitive cost.
Individual farmers tend to be more progressive in
updating their irrigation systems than do irriga-
tion companies. An example of what can be
accomplished through progressive action by
individual farmers exists in the Emmett and
Payette areas. The Rigby area is illustrative of
another type of inefficiency whereby one com-
pany's canals often closely parallel those of
another company. This situation came about in
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the Rigby area because the older canal systems
were constructed on a need basis, and the type of
system that could be provided was subject to
funding limitations of the time. Studies of the
irrigation systems are needed to determine if a
more efficient system is possible and/or practical
both on an individual basis and canal company
basis.

Areas of the state which are served by surface
water distribution systems but have little or no
storage to supplement natural stream flows suffer
from uneven availability of irrigation water.
Excessively cold water spring flows diverted to
the land tend to reduce ground temperature thus
retarding plant growth and over irrigating the soil.
Late season water shortages result in reduced crop
yields. The areas where storage facilities plus
improved methods of irrigation are urgently
needed (to hold stream runoffs and to conserve
water for use in the dry late summer months)
include the Upper Weiser River Basin, the tribu-
taries of the Snake River in Owyhee County, and
the state’s higher mountain valleys. Areas identi-
fied as needing supplemental water are shown in
Table 21 with land acreages short and water
acre-feet required.

Delivery schedules maintained by some irriga-
tion districts tend to cause over-watering and
related losses. Unusually great spring season
diversions, made to relieve river channel flooding,
have been used to justify demands of water users
for unnecessarily high amounts of irrigation water
during nonflooding periods. As a result, annual
diversion rates for some canal companies in the
Upper Snake Basin can exceed 15 acre-feet per
acre compared to less than 4 acre-feet per acre in
areas covered by the Minidoka project, and only
about 3.5 acre-feet per acre in some new enclosed
private systems. Where diversion rates are high,
studies are needed to determine: the relationship
to groundwater recharge and surface run-off; the
economic feasibility of system rehabilitation; the
possibility of changing delivery schedules; and the
amount of water which might be available for
other uses.

High rates of diversion and application of
jrrigation water have created drainage problems

1 TABLE 21
" AREASOF SUPPLEMENTAL WATER NEED .
Water
Land shortage .
Area {Acres) {Acre-feet)
. BEAR RIVER BASINS!
Bear River Region 83,000 35,000
. UPPER SNAKE BASINS
. Surface water
Henrys Fork Basin 48,000 60,000
Stateline to American Falls
East Side Tributaries 71,000 90,000
American Falls to King Hill
North Side Tributaries and
Snake Plain 69,000 150,000
South Side Tributaries 57,000 124,000
Groundwater 152,000 100,000
Subtotal 396,000 B24,000
SOUTHWEST IDAHO BASINS!
. Payette River Basin 28,000 31,000
" Weiser River Basin 11,000 13,000
Snake River - Minor North
Side Tributaries 9,000 12,000
" Bruneau and Owyhee River Basins
and Minor South Side
Tributaries 25,000 37,000
Subtotal 73,000 93,000
. CLEARWATER-SALMON BASINS!
. Salmon and Clearwater River
Basins 62,000 80,000
TOTAL 614,000 732,000 .

15urface water

such as those in the Snake River fan in the
Rigby area. Other areas of the state are faced
with similar drainage problems. The principal
reasons for the increased water tables are
excess canal seepage losses, excess irrigation
application, poorly planned land development,
and lack of natural or mechanical drains.

North of the Snake River, these high rates of
diversion and application contribute to the
underground flows which emerge at Thousand
Springs to recharge the river, This recharge
is looked upon in favor by some.




Throughout the state, there are but a few areas
or projects where consumers feel there is a
sufficient water supply. This probably stems from
the problems encountered during the dry years of
the 1930s and the desire to provide "“insurance
water’” for a repetition of such dry years. There
are some existing irrigated areas that have a real
continuing need for additional water. Some of
those areas could be provided additional water by
interbasin transfers; and through exchanges of
water many more could be aided.

The majority of the areas needing additional
water are in the Snake River drainage of Southern
Idaho. The 1971 Great Basin Region Compre-
hensive Framework Study and the 1971 Colum-
bia-North Pacific Comprehensive Framework
Study identified areas having a need for supple-
mental water. These areas are listed in Table 21.

FUTURE REQUIREMENTS

Considerable increase in the production of
crops, farm settlement and employment oppor-
tunities, new towns and taxbases within the state
— all are possible by upgrading presently irrigated
lands to fuller utilization and by expanding
irrigation to vast areas of potentially irrigable
land. Products from new land development can be
absorbed within the state and national market
potentially.

Studies by Washington State University' and
the University of Nebraska, Bureau of Business
Research? on the impact of irrigated agriculture
versus dryland production provide an insight to
the economic impact which irrigation can have in
idaho. In both studies the direct impact (or
additional production per acre), while substantial,
did not equal the associated or “induced”’ effects.
These came from other sectors of the economy
involved in processing and selling the increased
production. The WSU study noted that for the
Columbia Basin Project, about 17 times as many
people were supported from the same area under
irrigated cropland conditions, and federal income
tax payments were 17 to 22 percent greater as

1The Economic Significance of Columbia Basin Project Develop-
ment'’, Bulletin No. 669, Washington State University.

2University of Nebraska Bureau of Business Research, Report
No. 4, 1968.
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opposed to dryland conditions. Public services
were increased, the tax base expanded, and most
importantly new employment opportunities were
created to help stem the outmigration of the
young people from the state.

Figure 22 shows both presently irrigated and
potentially irrigable land acres in Idaho. Po-
tentially irrigable lands lie mostly in the
southern portions of the state with 45 percent
of the total irrigable acreage in the Upper
Snake Basins and 27 percent in Southwest |daho
Basins. The areas having potential are in the
Mountain Home desert, Bruneau desert, Oakley
Fan, Raft River, Salmon Falls Tract, Rexburg
Bench, and lands overlying the Snake Plain
aquifer. Remaining areas include the Clearwater-
Salmon Basins with 14 percent, the Bear River
Basins with 8 percent, and the Panhandle Basins

FIGURE 22. IRRIGATED AND
POTENTIALLY IRRIGABLE LAND
{Acreages by Planning Regions)
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TABLE 22
PRESENT AND PROJECTED TOTAL IRRIGATED AREA, 1966 — 2070

(Thousands of acres)

Basins by method plans 1966! 1980 2000 2020 2070

METHOD A

Panhandle 24 29 40 54 170
Clearwater-Salmon 144 155 158 160 211
Southwest Idaho 880 1,074 1,219 1,517 2,422
Upper Snake 2,327 2,504 2,603 2,959 4,255
Bear River 157 172 180 200 242
TOTAL 3,632 3,934 4,200 4,890 7,300
METHOD B

Panhandle 24 43 102 168 348
Clearwater-Salmon 144 188 291 407 969
Southwest Idaho 880 1,104 1,443 1,784 2,476
Upper Snake 2,327 2,620 2,913 3,179 3,679
Bear River 157 177 217 263 313
TOTAL 3,632 4,132 4,966 5,801 7,785
OBE-ERS METHOD

TOTAL (all basins) 3,550 4,274 4,558 5,052 2

1SOURCE: Potentially Irrigable Lands of Idaho, IWRB, 1970
2Not projected to year 2070

with 6 percent of the state total irrigable lands. FIGURE 23. COMPARISON OF

Fourteen percent of these lands are classified as IRRIGATED ACREAGE PROJECTIONS
Class 1, 44 percent Class 2, and 42 percent Class 3.

Development will be limited depending upon the e

amount of water required for instream needs and e r,,.
amount of storage that can be provided to hold 70 o ¢ /Z
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spring runoff. : j*{\'\:j\g??
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Economics and Economics Research Service £ 40 :}%}:’- =
(OBE-ERS). Visual representation is given in S 35 /d’
Figure 23. 5 20 /f

The Agricultural Water Needs Report, Planning =
Report No. 5, prepared by the Department of 20
Agricultural Engineering, University of ldaho 15
under contract with the Board, presents estimates 10 2 e
of future irrigation in the state of ldaho for 5 273

L #1

Peom— 1966

periods 1980, 2000, 2020, and 2070. The report
while not a plan, utilizes two methods for
projecting future agricultural water use. Method
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A, (National Efficiency) assumes that [daho will
continue to satisfy a proportionate share of the
nation’s future food and fiber needs much like it
has in the immediate past. By year 2020, Method
A indicates that about 4.9 million acres would be
irrigated. Method B (Regional Development)
considers the state resource development in water
and land and assumes that it will be developed for
irrigation at the rate whereby all reasonably good
lands will be developed within the next 100 years.
By year 2020, Method B indicates that about 5.8
million acres would be irrigated.

The Columbia-North Pacific and Great Basin
Framework studies include projections of future
irrigation needs required if the state was to
provide its allocated share of the national food
and fiber needs as projected by OBE-ERS. By year
2020, the OBE-ERS projections indicate that
about 5.0 million acres would be irrigated.

In these studies of future food and fiber
requirements, increased crop yield estimates
provided by the University of Idaho were
utilized, In addition, no restraints or limitations
were placed on fertilizer or pesticide use in
attaining increased crop vields.

If increased yields of the magnitude estimated
are not realized (either through controls or use
of pesticide, fertilizer or for other reasons}, a
larger acreage would be required to realize the
same projected food and fiber production. The
assumption that Idaho will continue to supply
the same percentages of national food and fiber
needs that it now supplies is also a key assump-
tion. ldahoans could elect to follow a policy
which would mean developing no new acres,
less, or more acreage. Each choice would affect
the ldaho percentage share of future national
food and fiber production.

A discussion of opportunities in each region to
meet these projected needs is presented in
Chapter 4. ‘

The water surplus regions such as the Clear-
water-Salmon and Panhandle basins illustrate the
basic paradox in state distribution of soils and
water. The Clearwater-Salmon Basins has ample
water for irrigation of all land area but the short
growing season and forested mountain terrain
strictly limits the agricultural potential. The
abundance of water fulfills other purposes, how-
gver, for many miles of wild and scenic rivers lie



Page 92 — Water Quality

within the basins. The paradox is even more
evident in the Panhandle Basins which has the
largest water supply of any region in ldaho, but
contains little potentially irrigable acreage.

Groundwater resources are an important key to
state future economic development. The Snake
River Plain and Rathdrum Prairie each overlie a
large productive aquifer and other large but less
productive groundwater aquifers lie along the
western boundary and in the intermontane
valleys of eastern Idaho.

The rate of groundwater development for
irrigation has decreased recently in the Snake
River tributaries above American Falls although
new wells drilled have been increasing both in
diameter and depth. Greatest potential ground-
water source lies in the Snake River Plain,
particularly in the southern section. Both large
and small scale irrigation development are
expected to continue rapid expansion in the
Aberdeen, Springfield, Minidoka, Jerome and
Wood River areas with increasing population and
development of new lands. Groundwater irriga-

tion development around the tributaries south of
the Snake River (including Goose Creek, Rock
Creek, and Raft River areas) has decreased sharply
since 1968 because of local critical groundwater
shortages. Any future drilling of irrigation wells
must await changes in the status of these ground-
water areas.

Idaho’s most active area of groundwater
development is in the southwest surrounding the
Boise and Payette rivers and in the Mountain
Home area. Stimulated by increasing urbaniza-
tion, this will probably continue to be the area of
greatest activity for some time to come. Most
development seems related to small irrigation and
domestic filings with domestic purposes pre-
dominating in the Boise-Nampa-Caldwell area,
irrigation in the vicinity of Mountain Home, and a
combination of the two near the Payette River.

Groundwater development in northern ldaho
will be primarily for small irrigation and domestic
purposes with large scale irrigation potential
occurring only in the Rathdrum Prairie area.
Little activity is anticipated in the Salmon and
Clearwater River basins.

WATER QUALITY

Quality is a common denominator of all water
uses — agricultural, aquicultural, municipal,
industrial, and recreational. The stakes in water
quality planning and protection are high. Meeting
state water quality standards will require the
establishment of minimum flows for dilution of
wastes in conjunction with adequate waste water
treatment practices.

Compared with those of densely populated
urbanized states, water quality problems in Idaho
are not now severe. Great sums of money have
already been spent by municipalities and indus-
tries to upgrade treatment to meet established
water quality standards. The listing of remaining
problems should not cause the public to overlook
past efforts. Idaho has the unique challenge and
opportunity to plan for and manage its water
resources in a manner that will assure continued
opportunities for all water uses.

PRESENTSTATUS

The Water Quality Act of 1965 provided that
each state must adopt water quality standards for
all interstate and coastal waters and formulate a
plan to implement and enforce those standards.
The act further provided that if states did not act
to set and enforce standards, the Secretary of the
interior would do so.

The ldaho Board of Health adopted, effective
July B, 1967, the “Rules and Regulations for
Standards of Water for the Interstate Water of
Idaho and Disposal Therein of Sewage and Indus-
trial Wastes"'. These standards have been accepted
by the Secretary of the Interior as meeting the
requirements of the Water Quality Act.

The standards are applied to provide protection
of Idaho waters for domestic, industrial, agricul-
tural, recreational, livestock, fish, and other
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aquatic life uses. The key provisions of the present
standards set forth that waste discharges {either
alone or in combination with other wastes) will
not be allowed which cause: (1) the dissolved
oxygen to be less than 75 percent at seasonal low
or less than 100 percent saturatian in spawning
areas during spawning, hatching, and fry stages of
salmonoid fishes; {2) any measurable temperature
increase when stream temperatures are 68 degrees
F. or above, or more than 2 degrees F. increase
when stream temperatures are 66 degrees F. or
less; (3) objectionable turbidity; and (4} the
average coliform bacteria concentration to exceed
1,000 per 100 milliliters with 20 percent of the
samples not to exceed 24,000 per 100 milliliters.
Notwithstanding these standards, the highest and
best practicable treatment under existing tech-
nology is to be applied to all waste discharges.

The standards now in force were adopted
without the benefit of comprehensive water
studies and do not necessarily reflect state goals
with respect to use of water resources. The
benefits and costs of having higher, lower or the
established standards are yet to be evaluated. The

question is raised then whether the standards now
in force and the increments of benefits derived are
realistically attuned to increased costs. In other
words, a minor additional improvement in quality
may be tremendously costly.

The Environmental Protection Agency (EPA)
(in the FPC hearings on the Middle Snake
hydro-projects} contended that ldaho Water
Quality Standards precluded the construction of
any more dams because water in reservoirs would
be of a different quality than that now in the
streams unless the standards are changed. This was
not the understanding of the Water Resource
Board or water users when hearings were held on
the standards in 1967. This issue is more fully
discussed in Chapter 2.

The Farmers Home Administration of the
Department of Agriculture requires that county
water and sewer plans be completed before
water and sewer construction grants can be made
to rural communities." This requirement will be
met by planning studies contracted for by

TRyral communities are defined by FHA as having less than
5,500 population.
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individual counties; and by studies for 25 counties
being carried out by the Idaho Water Resource
Board and financed by the Farmers Home
Administration.

In January 1971, the EPA issued a set of
guidelines for water quality management plan-
ning. The guidelines established requirements
which must be met by states in water quality
planning to be eligible for federal funds for the
construction of water pollution abatement facil-
ities. The guidelines specify two planning periods.
The first phase consists of preparation of interim
basin and/or regional-metropolitan plans to be
completed by July 1, 1973, after which time
eligibility for federal grants will be based on fully
developed plans.

The EPA guidelines state that the interim plans
are to focus on point sources (primarily municipal
and industrial wastes); and on the information
and evaluation necessary to make critical deci-
sions affecting regionalization and plant design
for the immediate construction grant programs.
The fully developed plans are to place emphasis
on nonpoint sources of pollution, and on preven-
tion of future pollution by improving and main-
taining established water quality standards.
Pertinent water quality data not available for the
interim plans are to be included in the fully
developed plans. To meet requirements of fully
developed plans, the following study programs are
to be carried out on a statewide basis:

© Development of water quality simulation
models for all major river systems based on data
from networks of continuous systematic water
quality monitoring stations;

o Establishment of nutrient standards;

@ ldentification and evaluation of means of
preventing water pollution caused by animal
feedlots;

Identification of water quality problems
generated by irrigation return flows and the
development of solutions;

Establishment of minimum flow require-
ments for aquatic life and water quality needs.

The Board has requested funds to increase its
water quality planning study effort and is pro-
posing that minimum flows be determined for key
stations (see Figure 24).

New federal water quality legislation is being
proposed which calls for elimination of all pollu-
tant discharges into waters by 1985. The pro-
posed legislation would require the restoration
and maintenance of the natural chemical, bio-
logical, and physical quality of the nation’s
waters, and would transfer much of the present
state regulatory power to the federal government.

PROBLEMS AND NEEDS
PANHANDLE BASINS. Degradation of water

quality in the Panhandle is associated primarily
with wastes from municipalities and industries
(especially the mining industries); however,
recreation sites, rural sewage disposal, and land
use practices also contribute significant
quantities of wastes. Drainage and seepage from
septic tanks and tile fields serving recreation
sites, summer homes, and resorts on the shores
of Priest, Pend Oreille, and Coeur d’'Alene lakes
pose a real threat to these prime recreational
lakes.

Inadequately treated municipal wastes result
in bacterial and organic contamination of the
South Fork and main stem of the Coeur d’Alene
River. The EPA in a December 19, 1971 report
titled “Report on [Idaho’s Environmental
Problems” lists five city areas in the Panhandle
Basins where enforcement action is needed, by
local or state authorities, or federal enforcement
action will be required. They are listed in order
of priority as follows: (1) South Fork Coeur
d’Alene Sewer District; (2) Sandpoint; (3)
Burke; (4) Gem; and (5) Priest River.

Mining and smelting operations have caused
severe water quality problems in the South Fork
and main stem of the Coeur d’Alene River. The
three major industrial waste sources listed in the
EPA report as the primary contributors to the
problem are: Bunker Hill Company; Sunshine
Mining Company; and Heccla Mining Company.
The remaining sources are said to be
contributing a small percentage of the heavy
metal discharge to the river.



Water quality planning for the Spokane River
Basin, which includes the Coeur d’Alene, St.
Joe, and St. Maries rivers in ldaho, is underway
by a prototype pollution abatement planning
authority. The cooperative venture — Spokane
River Basin Depollution Committee — s
comprised of representatives of local, state, and
federal government, industries, and public
interest groups.

Solutions to the problems of the South Fork
are currently being sought by the South Fork
Coeur d'Alene River Sewer District which is a
cooperative venture of both communities and
industries in the drainage area.

CLEARWATER-SALMON BASINS. The Sal-
mon and Clearwater rivers and their tributaries
have excellent water quality and exceed the
quality of the Snake River. Dissolved oxygen
concentrations of the central Snake are usually
near saturation, since the Brownlee Reservoir
acts as a huge settling pond which releases
water that has undergone the natural processes
of decomposition of organics, settling of
suspended matter, cooling and bacterial die-
off. This water is reaerated as it flows toward
Lewiston and provides an important recreational
resource. Swimming, water skiing, pleasure
boating and fishing attest to the high water
quality. Trout, anadromous fish, and warm
water fisheries are found along the Middle
Snake.

Most major water quality problems occur in
the Lewiston-Clarkston area and below.
Untreated waste discharges from a pulp and
paper mill, several food processing plants, and
waste waters from the Clarkston and Lewiston
primary waste treatment facilities render a
portion of the Snake River unsuitable for water
contact recreation.

The problem of super-saturation of nitrogen
and its potential impact on anadromous fish
runs has received great attention in recent
months. In the spring of 1971, it was claimed by
many public and private groups that the heavy
flood flows spilling over the low head dams on
the lower Snake and Columbia rivers in
Washington had virtually destroyed the ana-
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dromous fish runs into Idaho. Others con-
tended that the problem was of short duration
and that with the installation of slotted
gates and generators in the dams now under
construction and completion of planned
upstream storage, the problem would be largely
eliminated. The anadromous fish runs into ldaho
in 1971 were quite large and support the
contention that the danger of extinction due to
nitrogen problems may have been overstated.
The impact on the downstream migrants,
however, will not be known until their return
three to four years hence.

The 1971 EPA report lists two communities
(Donnelly and Lewiston Orchards) where
improved waste treatment is needed and where
federal enforcement action will be taken if
required.

The major water pollution problems from
industrial wastes are associated with Potlatch
Forests, Inc. and Twin City Foods, Inc. at
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Lewiston. Of major concern is the lack of a
definite waste treatment construction schedule
for the industries.

SOUTHWEST IDAHO BASINS. The most
serious water quality problems in the Southwest
Idaho Basins are associated with municipal and
industrial wastes, agricultural animal wastes, low
flows, and irrigation diversions.

The lower Boise River has become
increasingly polluted because of municipal and
industrial growth. Flows in the Boise River have
been historically low in the late fall and winter
months.  Growing pollution loads from
inadequate waste treatment, coupled with
periodic flow interruptions connected with the
maintenance of Lucky Peak dam, has caused
water quality problems. Drainage from cattle
feed lots has contributed to bacterial
contamination and algal growths. It has been
claimed by EPA that irrigation return flows are
the major contributor to turbidity, increased
stream temperatures, and enrichment of the
Boise and Snake rivers. However, further studies
are needed in this area to determine the validity
of this charge.

The Snake River between the mouth of the
Boise River and Brownlee Reservoir is
characterized by settling and floating solids from
the discharge of municipal and industrial wastes.
These conditions have tended to form offensive
and use-inhibiting nuisances. Bacterial
contamination has also been evident in this
reach. The states of Oregon and Idaho have done
much to improve the situation by implementing
stringent treatment programs. However, the
problem still persists.

The waste materials from the Snake River are
irapped in Brownlee Reservoir. The materials
that settle include both silts and organics. As a
result, Brownlee Reservoir has a periodic oxygen
deficiency that becomes severe in the upper
reaches of the reservoir in late summer and early
fall and lush growths of algae occur in the upper
levels of the pool during this period. Anaerobic
decomposition of organic material that has
settled to the bottom of the pool sometimes
produces noxious odors when reservoir
“turnover’’ occurs during late fall and winter.

The waters of the Bruneau River and some of
its tributaries usually contain natural fluoride
concentrations in excess of the limits set for
drinking waters by the Public Health Service.

Concentrations of basic nutrients, nitrates,
and phosphates are high in several tributaries.
The Owyhee, Malheur, and Boise rivers have
particularly high phosphate concentrations. High
nutrient concentrations have stimulated heavy
algal growths throughout the Owyhee and
Malheur rivers and in the lower reaches of the
Boise River.

The 1971 EPA report lists four communities
where improved waste treatment is needed and
where federal enforcement action will be taken
if required. They are listed in order of priority as
follows: (1) Garden City, (2) Kuna, (3)
Horseshoe Bend, and (4) Wilder.

The only industry listed in the EPA report is
the M-K Pet Foods at Grand View. The report
states that the company discharges strong
industrial wastes to the Snake River.

UPPER SNAKE RIVER BASINS. The major
waste sources in the Upper Snake River Basin'
are the food-processing industries, particularly
potato processing and sugar refining;
municipalities; agriculiural animals; and
irrigation return flows. The magnitude of wastes
from agricultural animals and irrigation return
flows is not readily identifiable. The direct
impact of agricultural activities on water quality
is difficult to assess due to lack of water quality
data on return flows.

Water quality declines moderately but
progressively through the reach of the Upper
Snake. Nutrient concentrations rise at a rapid
rate, periodically causing dense algal and weed
growths; and are accompanied by increases in
dissolved solids, biochemical oxygen demand,
bacteria, and temperature. Dissolved oxygen
concentrations are usually above levels necessary
to support salmonoid fish, although localized
dissolved oxygen depressions have occurred.
Considerable improvement in water quality
occurs at Thousand Springs area near Hagerman
which regenerates the river both in quality and

IColumbia-North Pacific Region Comprehensive Framework
Study; Appendix XII, 1971.



quantity. About one-fourth of the spring flows
have been attributed to subsurface return flows
from upstream irrigation.

Twofold and fourfold increases in total
dissolved solids concentrations and chloride
concentrations have been measured in Raft and
Blackfoot rivers and several other Upper Snake
River tributaries used heavily for irrigation. The
dissolved solids content of the Snake River
increases from about 1756 mg/l at the
Idaho-Wyoming border to about 400 mg/! at
Buhl, Idaho.

Agricultural animal waste drainages in the
Upper Snake region are a major source of
coliform bacteria and biochemical oxygen
demand. The organic waste potential of the
animal population is estimated to be equivalent
to that from a population of 5.5 million people.
An estimated 25 percent of the waste generated
is reduced by deposit on the land and natural
decomposition, so that organic waste of about
275,000 PE ! eventually reaches waterways.

Water quality problems occur in the Snake
River below ldaho Falls and in the South Fork
Teton River. Low dissolved oxygen and high
bacterial densities result from a combination of
municipal and industrial waste discharges and
insufficient streamflows depleted by irrigation

1Population equivalent.
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diversions. Implementation of Idaho’s Water
Quality Standards, which call for secondary or
equivalent treatment of waste discharges, would
do much to alleviate these conditions.

Aberdeen Drain, Main Drain, and Rock Creek
suffer from low dissolved oxygen levels, high
bacterial densities, and nuisance aesthetic
conditions. Each of these small waterways
receives large quantities of inadequately treated
municipal and industrial wastes and agricultural
waste waters.

The Portneuf River is characterized by low
pH levels, high phosphate concentrations, siudge
beds, and high bacterial counts. These problems
result from inadequately treated domestic
wastes, phosphate-processing plant wastes, and
land drainage. Problems associated with pH and
sludge beds are expected to be eliminated when
planned waste treatment and control facilities
are completed. Improved treatment is expected
to decrease bacterial and phosphate levels, but
will not provide the complete contral necessary
to maintain these parameters within limits
established by the state standards.

The Blackfoot Reservoir, located on the top
of a seam of phosphate-bearing earths, is fouled
with algae. It nevertheless produces good trout
fishing. Downstream, the river is characterized
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by a thick silt bottom that is choked with
growths of grasses and water weeds.

The maintenance of high gquality water in the
Snake River Plain aquifer is of major concern
since increased aquifer usage is the key to
obtaining optimum use of ground and surface
water resources. The quality of water below
Thousand Springs is dependent upon the
maintenance of high quality water in the
aquifer. Although the water is now of extremely
high quality, drainage wells, radioactive wastes,
and nutrient carrying waters infiltrating the
aquifer could seriously alter this irreplaceable
resource. '

~American Falls Reservoir periodically suffers
from excessive aquatic growths, dissolved
oxygen depressions, and high pesticide levels.
Quality problems are caused by residual waste
foads from upstream sources,

phosphate-processing wastes from the Pocatello
area, and agricultural waste water from the area
immediately adjacent to the reservoir, Within
" the reservoir, excessive nutrient concentrations
promote nuisance-level algal growth; this and
normal plant respiratory processes, exert a

demand on the dissolved oxygen resource during
die-off and decay periods. Impairment of
reservoir use for recreation and fishery purposes
has occurred. In August of 1967, for example,
decomposition of dead algal cells is believed to
have caused dissolved oxygen concentrations to
drop to zero in some portions of the reservoir
causing a fish kill estimated at 20,000. As
upstream waste treatment takes place, the water
quality problems should diminish in the
reservoir. Water quality below American Falls is
good and sustains a trout fishery.

The 1971 EPA report lists four communities
where improved waste treatment is needed and
where federal enforcement action will be taken
if required. They are listed in order of priority as
follows: (1} Paul, (2} Heyburn, (3) Twin Falls,
and {4} Chubbuck.

The seven major industrial wastes sources
listed in the EPA report are: |daho Potato
Starch Company, Rogers Brothers Company,
and Western Farmers Association which have
elected to join with ldaho Falls in a combined
municipal-industrial treatment system; ldaho
Potato Foods at |daho Falls; Colonial Concrete




at Twin Falls; Amalgamated Sugar Company at
Twin Falls; and Remington Brothers at St.
Anthony.

BEAR RIVER BASINS. Surface water quality
in ldaho’s portion of the Bear River Basin
deteriorates as the Bear River flows from
Wyoming through Ildasho and into Utah.
Dissolved solids at the point where Bear River
enters ldaho from Wyoming above Bear Lake
range from 160 to 450 mg/l; and, where the
river again flows from Bear Lake, range from
400 to 500 mg/I.

There are major water quality problems in the
area immediately surrounding Bear Lake. There
is a need to provide adequate treatment facilities
for small communities and the new recreation

facilities being developed around the lake, as’

well as provisions for waste disposal facilities for
the many small dairies and livestock feedyards
which now drain into the lake. However, the
present operation of the lake could create major
problems if large drawdowns of lake water
become necessary to meet future downstream
water commitments.

Solutions to problems in the Bear Lake area
are being sought jointly by Bear Lake County,
Idaho, and Rich County, Utah, in cooperaticn
with their respective state water resource
agencies.

Large-scale phosphate mining and processing
is conducted near Georgetown and Soda Springs
on the Bear River. Provision for adequate
disposal of mining and processing wastes is of
major concern to both the phosphate industry
and residents of the basin in order to maintain
and enhance the quality of water in the Bear
River drainage.

The communities of Montpelier, Soda
Springs, and Preston are major sources of
municipal sewage waste loads in the Bear River
drainage. Each of the three communities have
programs underway 1o reduce pollution loads.
The 1971 EPA report lists Paris and Montpelier
as communities needing waste treatment and
where federal enforcement action will be taken
" if required.

An interstate effort to seek solutions to the
establishment of water rights and minimum
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flows is underway by the Bear River Negotiating
Team comprised of respresentatives of the states
of Wyoming, Utah, and Idaho {see Chapter 4).

The Malad .and Little Malad rivers, which
originate in the Blue Spring Hills and Malad
Range in Oneida County and flow into Utah
where they join the Bear River, carry the highest
dissolved solids of any rivers in the basin. The
dissolved solids which originate from natural
springs feeding the river reach levels of from
1,200 to 4,600 mg/I.

Summary

ldaho water quality is generally high.
Indicative of the excellent water quality is the
fact that of the 15,700 miles of free-flowing
streams, 5,227 miles are Class | streams and
1,499 miles are Class |l streams; both provide
excellent trout and anadromous fishing
opportunities. In addition, the hundreds of lakes
and reservoirs throughout the state generally
exhibit high water quality.

Nature probably has as much impact on water
quality as does man. Rapid snow melt in the
mountains causes streams to swell and great
quantities of sand and silt are carried down-
stream during the spring runoff. During this
period most streams are unfit for fishing;
reservoirs often supply most of the fishing
opportunities until July when the streams clear.

Water resource development has caused higher
summer flows as stored flood waters are released
for downstream use during the dry maonths.
However, in some instances, river flows are
reduced to practically zero flows during dry
years in the Snake River at Blackioot, below
American Falls, at Milner Dam; and below
Lucky Peak Dam on the Boise River. In the
Upper Snake return flows regenerate the river
within a short distance.

L.ow dissolved oxygen concentrations cccur in
a number of major tributaries and smaller
streams in |daho, normally as the result of heavy
biochemical oxygen demand exerted by
municipal, pulp and paper, and/or
food-processing wastes. On the Snake River fish
kills have occurred in Milner and American Falls
reservoirs from low oxygen content. The
dissoived oxygen level is depressed below
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Brownlee Reservoir; and the Boise River
experiences low dissolved oxygen levels during
extreme low flow conditions.

Bacterial pollution from municipal wastes and
livestock populations has seriously affected
water quality for water contact sports in a few
locations, especiaily below Baoise on the Boise
River.

Nitrates and phosphates from both natural
and man-made sources are the major cause of
excessive aquatic growths in parts of the Snake
River Basin. However, there is some evidence
that subsurface drainage water from irrigation
has decreased phosphate loads and lowered
water temperature. In addition to taste and odor
problems, these growths have caused increased
maintenance costs for irrigators because of
clogged diversion and distribution systems.
Intensive algal growths sometimes cause extreme
daily fluctuations in dissolved oxygen
concentrations in some streams and reservoirs
such as Brownlee. The fish kill in American Falls
Reservoir has been attributed to low dissolved
oxygen levels resulting from decomposition of
dead algal cells.

Surface waters in the state generally contain
less than 250 mg/! of dissolved solids, and oniy
in a few small areas does the dissolved solids
content exceed 1,000 mg/l. The streams in the
mountainous parts of the region generally have a
dissolved solids content of less than 100 ma/l,
and some have less than 50 mg/I.

Although irrigation is extensive in the Snake
River basins the majority of the streams have a
dissolved solids content of less than 500 mg/I.
The chemical compaosition of the dissolved solids
will vary, depending upon the soils of the area;
but calcium and magnesium are usually the
principal constituents. Sodium is a main
constituent in some streams tributary to the
Snake River.

Toxic elements and compounds are found in
the waters in some areas. Some streams have
been rendered Dbiologically sterile and
nonproductive because of mine wastes. This
type of problem occurs in the South Fork Coeur
d’Alene River and several of its tributaries. In
1966, fish caught below American Falls

Reservoir showed accumulations of pesticides in
livers and viscera, QOther fish kills have been
reported throughout the region from accidental
spills of pesticides and other toxicants.

Generalized profiles {dissolved oxygen, BOD,
water temperature, total phosphate, and
bacteriological) for the Snake River are shown in
Figures 25 through 29.

These figures show that water quality of the
Snake River is excellent in its upper reaches but
gradually deteriorates under the impact of man’s
activities and natural degradation. However, the
heavy inflow from the Thousand Springs area
greatly improves the water quality until the
inflows of the Baise, Payette, and Owyhee rivers
cause a marked decline. Below Brownlee Dam
water quality improves until the Snake River
reaches Lewiston.

The water quality of the northern Idaho
streams and lakes is generally good with the
exception of the South Fork and main stem of
the Coeur d’Alene rivers and some lakeshore
areas.

The existing water pollution control program
measured in terms of industrial and municipal
waste treatment facilities on a statewide basis
are: !

I'SOURCE: Idaho Department of Health.
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FIGURE 26. - DISSOLVED OXYGEN PROFILE
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Industrial
Total waste flow — 126,069,000 gallons per
day
Type of treatment:
1. Primary — 45%
2. Secondary — 55%
Municipalities
Total population served — 386,900
Type of treatment:
1. Primary — 32%
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FIGURE 28, PHOSPHATE — PROFILE
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2. Secondary — 63%
3. Sewered only — 5%

It is estimated that about $200 million have
been spent to date to achieve this level of waste
treatment and that over $150 million more will
be required to provide secondary treatment to
achieve the degree of control called for by the
present Water Quality Standards. These figures
are at best very rough estimates and reflect
capital expenditures only.
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FUTURE REQUIREMENTS

The type and magnitude of future needs and
problems related to water quality is dependent
upon the kind (and the success}) of future
development which Idaho chooses. For the
purpose of illustrating the possible type and
magnitude of future needs, it was assumed that
projections as shown in the Columbia-North
Pacific Framework Study {C-NP Study} would
be applicable. Projections for eastern Oregon
were included because of the impact that this
area has on Snake River water quality.

Most of the projected economic development
and population growth was projected as
occurring along the Snake River in southern
Idaho. The C-NP Study estimated that
population in the Southwest !daho-Eastern
Oregon and Upper Snake regions would increase
from 570,000 in 1965 to 1,130,000 in 2020.
Future industrial development would be based
on agricultural and phosphate resources. Food
processing would dominate in the production of
organic wastes; and inorganic phosphate
processing wastes would more than triple by
2020. Future rural-domestic waste production
could be expected to increase slightly due to
population shifts from rural to urban areas.
Septic tanks and some type of subsurface
drainage systems are the most likely methods to
be used in future waste disposal from individual
rural residences. No widespread problems are
anticipated from this source although corrective
measure may be necessary in areas bordering
lakes and streams or where the water table is
high.

Approximately 3,965,000 acres are being
irrigated in southern Idaho and eastern Oregon.
By 2020, an additional 1,720,000 acres of
irrigated lands were projected as being required
to meet the projected food and fiber needs. In
the Upper Snake, an estimated 13.5 million
acre-feet annually are withdrawn from both
surface and groundwater sources to serve the
lands now under irrigation. This represents a
diversion requirement of 5.4 acre-feet per acre.
In southwest ldaho, approximately 6 million
acre-feet are diverted annually from surface
water to irrigate 1,465,000 acres of land for

diversion requirement of about 4.0 acre-feet per
acre. New land development would probably be
served by sprinkler irrigation and have an annual
diversion requirement of approximately 3
acre-feet per acre. By 2020, it was assumed that
the diversion requirement for new lands under
irrigation would be reduced by use of sprinkler
irrigation systems. Improved irrigation efficiency
would tend to minimize irrigation as a source of
pollution.

The provision of stream flows during fall and
winter months is important in that it would
provide steady stream flows at the time food
processing operations are discharging peak waste
loads. The C-NP Study states that a sustained
minimum flow of 600 cfs would be required to
meet dissolved oxygen standards in the Snake
River below Milner. About 140,000 acre-feet of
additional water annually would be needed to
provide the 6800 cfs flow during low periods. The
most likely source for this water is groundwater
pumping from the Snake Plain aquifer.

The raw organic production by the livestock
population in southern Idaho and eastern
Oregon was projected to be equivalent to that
from a population of 16,700,000 in 1980,
22,500,000 in 2000, and 29,600,000 in 2020.
This  would account for approximately
two-thirds of the total raw organic waste [oading
by 2020. About 5 percent of the waste
generated by the animal population could be
expected to reach waterways. However, this is
not the case when large numbers of animals are
concentrated in small spaces as they are in
feedlots and dairies. Economical methods of
control and disposal of feedlot waste need to be
developed and applied to all operations
bordering surface waters.

As the demand for water-based recreation
continues tc outpace population growth, the
waste resulting from these activities will
continue to increase at a rapid rate.
Construction and expansion of adequate waste
disposal facilities must keep pace with the
increased recreational use to prevent water
pollution from this source. It is estimated that
many of the lakes and reservoirs which now



receive heavy recreational use will be used to full
potential by 2020. Lakes and reservoirs —
especially Palisades, Island Park, Henrys,
American Falls, Jackson, Lucky Peak, Anderson
Ranch, Cascade, and Payette — are expected to
receive particularly heavy use,

To meet the state water quality standards, it
was assumed in the C-NP Study that industrial
and municipal wastes would undergo tertiary
treatment by 2020 resulting in 95 percent
treatment efficiency.

The study includes rough estimates of flow by
month necessary to maintain dissolved oxygen
standards criteria under present and projected
waste loadings and under various treatment
levels. Table 23 shows approximate Snake River
flow needs, for the maximum month, for the
1980, 2000, and 2020 time periods assuming 90
percent treatment.' Flows of these magnitudes
would be available 1o meet projected needs for
frrigation and most other uses. A possible
exception is fish and wildlife needs. Much more
study is needed before agreement can be reached
on instream needs for water guality, recreation,
and fish and wildlife.

Minimum flows are required since waste
treatment alone cannot provide an economic
solution for complete removal of contaminants
from waste waters and waste discharges from
nonpoint sources. The minimum flow
requirement for assimilation of wastes is related
to a number of factors including: the strength
and deoxygenation capacity of the wastes; and
the temperature; reaeration capacity; elevation;

and minimum allowable dissolved oxygen for

the stream.

The adequate treatment of municipal and
industrial wastes, coupled with the maintenance
of base stream flows to assimilate residual and
noncollectible wastes will do much toward
meeting the water quality standards criteria for
the state. Control of nonpoint source pollution
is also important to insure that water guality
standards are maintained in the future.

IColumbia-North Pacific Region Comprehensive Framework
Study; Appendix XII, 1971.

Water Quality — Page 103

TABLE 23
PROJECTED MINIMUM SNAKE RIVER
FLOWS TO MEET DISSOLVED
OXYGEN STANDARDS

(Assumes 90% treatment}

Projected flow {cfs)

Location 1980 2000 2020
Henrys Fork below South

Fork Teton 32 42 49
Snake River at Bliss 1,100 2,000 3,000
Snake River at Payette 1,600 1,000 2,000

SOURCE: Columbia-North Pacific Region Comprehensive
Framework Study; Appendix XII, 1971

Protection of the quality of the Snake Plain
aquifer must be a major objective. The state has
already taken steps to regulate discharge of
wastes into the aquifer; and alternative means of
disposing of radioactive wastes at the National
Reactor Testing Station are being studied by the
Atomic Energy Commission.

Improved distribution canal systems together
with more efficient on-farm application will
reduce the amount of dissolved and suspended
materials reaching the Snake River and its
tributaries through irrigation return flows.
Interception and reuse of these return flows
would be the best method of control. Where this
is not practicable, it may be necessary to apply
treatment and other controls to reduce the
impact of these returns in critical reaches.
Settling basins may be required to reduce the
amount of suspended materials carried by
agricultural waste waters before they are
released to surface waters.

Controls to minimize land runoff of
sediments, nutrients, and commercial toxicants
are essential for maintenance of water quality.
Soil stabilizing practices presently promoted for
agriculture should be extended to include
logging practices, construction, channel
improvements, and other practices that bear
upon disposition of soil and water bodies.

The large livestock population in the state, in
particular those animals in sizable feedlots along
surface waters, represents one of the main
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sources of organic wastes in the state. Fences
and simple retaining structures between the
animal habitat and water courses should be
provided in order to prevent bank erosion and to
limit direct surface drainage so that wastes may
decompose through soil processes. At some
places, it may be preferable to collect the waste
from cattle holding facilities for treatment or for
planned distribution to the land as a fertilizer.

Recreation areas will be increasing in
numbers, size, and intensity throughout the
state. Sewage disposal systems adequate to cope
with weekend loads from use by thousands will
be needed in many recreation areas. Facilities
for collection and pickup of litter and garbage
must also be made available, since these items
can add to the waterborne debris load.
Restrictions on motorboats on heavily used
lakes may be necessary to keep oil and gas
pollution at a minimum. Sanitary waste
treatment or holding facilities should be
required on all watercraft. Facilities to receive
the contents of boat holding tanks should also
be available at all launching sites.

Detailed studies of the algae problem in
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American Falls Reservoir, Brownlee Reservoir,
and in the Middle Snake are needed to better
define the controls necessary to alleviate present
conditions. The sources of nutrients and their
point of entry into surface waters must be
known to determine the potential for algae
reduction through nutrient contral.

Some method of maintaining the outlet at
Lucky Peak Dam must be devised to avoid water
guality problems caused by annual shutdown of
flows to service the facilities. Construction of
another outlet is an alternative that has been
suggested.

Minmimum flow needs for water quality
contrel must be considered in planning future
hydropower developments, or in altering the
operation at existing sites. Future base power
demands may be met with thermal installations,
and the hydro plants used to meet peak loads to
the extent possible. Reregulating reservoirs
should be constructed below hydro installations
used to meet peak power loads. Facilities will be
required at all thermal power plants to prevent
the discharge of excess heat to surface waters.
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COMMERCIAL NAVIGATION

PRESENT STATUS

Idaho has two areas of significant commercial
navigation. One covers the lower St. Joe River
and Coeur d'Alene Lake, where an estimated
400,000 tons of logs per year are towed to mills
at Coeur d’'Alene. The other area centers around
Lewiston, where barge navigation to and from
coastal points is becoming possible through the
construction of dams and navigation locks on
the lower Snake River. Figure 30 shows naviga-
tion features on the Snake River.

An available reference on ldaho navigation
problem is ‘“Navigation Water Needs”, IWRB
Planning Report No. 7, April 1970. Presented

therein is a study to determine needs for water
resources due to ocean access at Lewiston for
Idaho commerce, and to forecast the future
impact which these navigation facilities might
have. This report was prepared under terms of a
cooperative agreement between the Board and
the Port of Lewiston. Another reference work is
“Columbia-North Pacific Framework Study,
Appendix X", Pacific Northwest River Basins
Commission, August 1971. It provides an
inventory of existing problems and needs related
to water transportation and some general
indication of measures that could be constructed
to satisfy those needs.

The Snake is navigable from its confluence
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with the Columbia River to Johnson Bar 232
miles upriver. Runoff at the mouth of the Snake
River averages approximately 33,000,000
acre-feet per year, but near Johnson Bar the
flow averages only about 13,000,000 acre-feet
per year. Between Lewiston and Johnson Bar,
the river is navigable only by craft requiring less
than three feet of water. Because of hazards to
navigation in this reach of the river, boating
interests - have asked the Federal Power
Commission to alter license provisions dealing
with minimum releases from Idaho Power
Company reservoir in Hells Canyon. A
discussion of this minimum flow issue, which
has major implications for upstream
development, is provided in Chapter 2, in the
section entitled “"Major Policy Issues”.

After completion of the Lower Snake River
dams, a navigation channel 14 feet deep and 200
feet wide will be maintained to Lewiston.
Progress has been made in the acquisition of
land in negotiations for shipping facilities to
serve barge line traffic by 1975, when the Lower
Granite pool is scheduled to be filled.
Commodity movements to and from Lewiston
are expected to climb to 1.8 million tons per
year by 1980.

PROBLEMS AND NEEDS

SNAKE RIVER TO JOHNSON BAR.
Slackwater navigation created by the Asotin
Dam would permit access to extensive limestone
deposits located near the mouth of the Grande
Ronde River. This limestone would then be
competitive as basic material for a cement plant
to serve the Columbia Basin. Population and per
capita use projections indicate that a plant with
an annual capacity of about 5 million barrels of
cement would be needed by about 2000. The
limestone requirements for a plant of this size
would be about 1,050,000 tons per year.

SALMON RIVER TO SALMON. Except for
truck routes along the principal valleys of the
Salmon River, this area contains few roads. With
resources including logs and other forest
products, basic metal ores, and some
nonmetallic minerals, the region has great
potential for commercial shipments to coastal
areas. Return shipments of petroleum and

miscellaneous consumer goods are also needed.
Without roads or navigable waterways, however,
many of these resources will never be fully
developed, and products that are exported will
have to be moved at greater cost by other modes
of transportation.




A Salmon River navigation project would
significantly increase traffic on the lower Snake
and Columbia rivers, but current projections do
not economically justify such a project.’

SNAKE RIVER THROUGH HELLS
CANYON INTO SOQOUTHERN IDAHO.
Extension of the Snake River waterway through
Hells Canyon into the central Snake River
Valley of Idaho and Oregon could attract two to
three million tons of commercial shipping
annually, consisting mainly of agricultural
products and lumber and mill by-products. Since
other forms of transportation are already
available, however, the high cost of extending
this shallow draft navigation does not seem to be
economically justified.

CLEARWATER RIVER TO KOOSKIA.
Construction of a series of dams on the
Clearwater River for the 80 miles from its
mouth to Kooskia might make it usable for
navigation. A waterway of this type could
attract an estimated one million tons of com-
mercial shipping annually, including agricultural
and forest products downstream and petroleum
products and miscellaneous consumer items
upstream. These commaodities are now mostly
shipped by rail, or trucked into Lewiston
and other shipping centers. Current studies
indicate, however, that this projected volume
would not be enough to make development of
such a waterway economically feasible. Out of
the expected one million tons, 300,000 would
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e

be shipped on the
through Lewiston
extension.

lower Snake waterway
without the Clearwater

FUTURE REQUIREMENTS
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