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PURPOSE AND INTRODUCTION

The purpose of this report is to set forth in a con-
densed form the data compiled and conclusions reached

by the State Water Resources Board as the result of a
reconnaissance study of the Malheur and Owyhee Basins
leading to the formulation of an integrated, coordinated
program for the use and control of the water resources
of the basins.

The board's investigation was completed in 1969. The
study was made in compliance with ORS 536.300 which
states:

"(1) The board shall proceed as rapidly as possible to
study: existing water resources of this state;
means and methods of conserving and augmenting such
water rTesources; existing and contemplated needs
and uses of water for domestic, municipal, irriga-
tion, power development, industrial, mining, recre-
ation, wildlife, and fish life uses and for pollu-
tion abatement, all of which are declared to be
beneficial uses, and all other related subjects,
including drainage, reclamation, flood plains and
reservoir sites."

Having completed the study necessary to formulate and
implement an integrated, coordinated water resources
program, the board proposes to adopt a program for the
Malheur and Owyhee Basins. This program will fulfill
the requirements of ORS 536.300 which states:

"(2) Based upon said studies and after an opportunity
to be heard has been given to all other state
agencies which may be concerned, the board shall
progressively formulate an integrated, coordinated
program for the use and control of all the water
resources of this state and issue statements
thereof."

The program will be based on the provisions outlined in
ORS 536.300 and the data obtained in the basin investi-
gation. A summary of the basic data and factors examined
in the study are contained in the report. Detailed in-
formation is available for examination in the files of
the board in Salem, Oregon.

This study provides basic data enabling the State Water
Resources Board to analyze the potential for water and
related land resource development in the basins. In-
response to a request from the Malheur County Court,
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PURPOSE AND INTRODUCTION

particular emphasis was placed on determining the loca-
tion and amount of land, and related water requirements,
that could be developed utilizing Snake River water.

This complex question involved the potential for (1)
applying water directly to presently nonirrigated land;
(2) providing supplemental water to irrigated lands
having an inadequate water supply; and (3) substituting
Snake River water for that presently used to irrigate

low elevation basin lands along the Snake River and along
the lower reaches of the Malheur and Owyhee Rivers. This
would permit using the present water supplies, thereby
released, for supplemental or full water supply to lands
too remote to be served directly from the Snake River.

It was decided to concentrate on those lands considered

to have the greatest potential for development in the near
future and for which a reasonably accurate analysis could
be completed with the time available and fiscal capability
of the board. The area selected, to be served directly
from the Snake River, was designated the Malheur Project.
Although some consideration was given to items (2) and

(3) cited above, further study is needed before the full
potential of lands to be irrigated using Snake River water
can be quantified.

Because of economic and other factors applied in deter-
mining the relatively short-range potential for develop-
ment, projections made in this study will differ from

and are not to be confused with projections in the board's
concurrent but separate '"ultimate needs'" study, "Oregon's
Long-Range Requirements for Water," published in 1969.

xi



FINDINGS AND CONCLUSIONS

A. Water Supply

1.

The Malheur-Owyhee Basins' average annual yield of
over 1 million acre-feet, from surface and ground
water sources, supplies water for the irrigation of
about 273,900 of the 306,590 acres for which water
rights have been established and for all other of
the basins' needs. About one-half of the annual
yield is lost to outflow either as ground water or
as widely dispersed surface water return flows, due
primarily to irrigation concentrated along the lower
reaches of the Malheur and Owyhee Rivers and along
the Snake River.

There are sufficient ground and surface water re-
sources to more than double the presently irrigated
acreage by increasing it to the approximately 564,000-
acre level of identified irrigable lands, plus supply-
ing additional water for domestic, municipal, indus-
trial, and recreation purposes. This determination

is based on the presumption that adequate Snake River
water, after an average annual depletion of 1,063,000
acre-feet for anticipated future upstream development,
will be available for use in the basins.

The in-basins' surface water supply, with maximum
justifiable control and more efficient utilization,
is not adequate in most areas to satisfy the needs;
therefore, the coordinated development of the Snake
River and the in-basins water supplies, based on
additional studies of both sources, is needed to
maintain the economic growth and well-being of the
basins.

There are numerous potential reservoir sites in the
basins (shown on Plates 3 and 4 of the Appendix),

but economically feasible storage projects are limi-
ted by widely fluctuating seasonal watershed yields
and prior water rights of users in the lower valleys.

Available data indicate that the ground water re-
source is appreciable and represents an important
potential water source.

B. Water Rights

6.

There is practically no unappropriated in-basins'
surface water during the irrigation season. Addi-
tional storage with appreciable carryover capacity 1is

xii
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FINDINGS AND CONCLUSIONS

a prerequisite to any developmental plan of signifi-
cant scope.

The only right for out-of-basins diversion is a
storage right in Owyhee Reservoir to use 213,060
acre-feet on 31,800 acres of Owyhee Project lands in
Idaho.

There is justification for review of certain present
water rights, such as the 100 cfs domestic water
right in Agency Valley Reservoir which is not being
used for that purpose; and water rights for power
(231 cfs) and mining (about 39 cfs) which are practi-
cally unused.

C. Water Use and Control

9.

10.

11.

12.

13.

14.

16.

Surface and ground water requirements for domestic,
livestock, municipal, and industrial uses of water
are relatively small compared to those for irrigation.

Industrial use of surface water is mainly for sand
and gravel production along the Snake River.

Irrigation presently accounts for, and will continue
to account for, over 95 percent of the water used.

About 48,500 acres of the presently irrigated lands
do not receive an adequate water supply during the
June to September period in an average water year.
All irrigated lands dependent upon surface water
experience shortages in critical low-water years.

Extensive rehabilitation programs for most irrigated
land and distribution facilities - additional canal
lining, control structures, land leveling, drains,
and sprinkler systems - are needed to conserve water,
reduce erosion, and increase production.

The physical and economic potential of hydroelectric
power development in the basins is minor.

Fish life is and will continue to be an important
nonconsumptive user of water in the Malheur and Owyhee
Rivers and their tributaries.

Flooding is a serious local problem on about 8,700
acres of cropland in the Vale-Ontario and Jordan

xX1ii



FINDINGS AND CONCLUSIONS

Valley areas. This occurs on an average of about
once every five years.

17. Erosion is a problem on 18,700 acres of cropland and
on 694,000 acres of range and pastureland.

18. Pollution of ground and surface water presently does
not appear to be a widespread problem in either basin,
although it is serious in some localities.

19. A conflict exists between flood control regulation and
uses of water for irrigation, recreation, industry,
pollution abatement, and fish life.

20. Restrictions on further appropriations by establish-
ment of minimum perennial streamflows would not be
of material aid on most streams during low-flow periods ,
because of the present state of overappropriation. |

Potential Development

21. Small reservoirs on strategic tributaries could re-
duce local flooding and erosion and provide late-
season water for livestock, irrigation, and fish life.

22, Irrigation development has been restricted by the
economic limitations of high pump lifts and dis-
tances of irrigable lands from the water sources.
Technological progress in the design of high 1ift
pumps and sprinkler irrigation equipment is helping
to improve the feasibility of potential irrigation | |
projects.

23. There are 290,400 acres of potentially irrigable land
within the basins which have been so identified, plus
large areas which have been less intensively studied.

24. Detailed soil classification of potentially irrigable
lands is needed at locations shown on the Potential
Development map in the Appendix.

25. Annual pumping requirements from the Snake River
would average 1,454,000 acre-feet to irrigate, ade-
quately, the approximately 564,000 acres of presently
irrigated and potentially irrigable land.

26. Long-range plans should provide for the use of Snake
River water on the lower elevation lands that are
now being served by water from the Malheur and Owyhee

xiv




27.

29.

30.

31.

32.

FINDINGS AND CONCLUSIONS

Rivers. Water of the Malheur and Owyhee Rivers could
then be applied to the higher elevation lands.

Installing streamflow gages at key locations in
potential development areas shown on Plates 3 and 4
of the Appendix would provide urgently needed data
to increase the knowledge of surface water flows.

Detailed comprehensive investigations should be made
of potential reservoir sites; ground water recharge
and management; more efficient use of presently de-
veloped surface water; and, ultimately, intrabasin
diversions and exchanges involving Snake River water.

In the absence of any currently feasible major flood
control projects within the basin, consideration
should be given to county and municipal flood plain
management programs.

Summer minimum flows recommended by the Oregon State
Game Commission cannot be provided due to overappro-
priation of present flows.

The continued growth of the basins' economy is depen-
dent upon the comprehensive multipurpose development
of its water and related land resources.

Reconnaissance investigation shows a sufficient degree
of feasibility for the irrigation of 211,000 acres of
land (the Malheur Project) in the Vale-Ontario area

of the basins, utilizing 1,128,600 acre-feet of water
annually to be pumped from the Snake River, to warrant
proceeding with detailed feasibility studies and de-
velopment plans.

Consideration should be given to early development of

those areas within the Malheur Project amenable to
stage construction.

XV
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MALHEUR-OWYHEE BASINS
PART I THE BASINS

NATURAL FEATURES

Location and Description

The Malheur-Owyhee Basins, as designated by the State
Water Resources Board and delineated in Figure 1, are
located in the extreme southeastern portion of the

State of Oregon. The combined basins measure about 170
miles from north to south and about 95 miles from east
to west; contain 11,247 square miles, or 7,198,400 acres;
and comprise 11.6 percent of the state's total area.
Table 1 shows the area distribution of the basins by

[ county.
c
TABTE 1
s
L BASTNS® AREA BY COUNTY
AREA WITHIN MATHEUR & CWYHEE BASINS
TOTAL Percent | Percent
CouNTY AREA of of
(Sqe Mis) | Sqe Mi, Acres County Basins
Baker 3,084 107 68,400 3 1
Grant 4,533 290 243,900 9 3
Harney 10,132 1,324 8474300 13 12
Malheur 9,925 9,426 5,032,800 95 &4
TOTAL - 11,247 7,198,400 - 100

Data Source: USDA, Oregon River Basin Survey Staff

The Malheur-Owyhee Basins are bounded on the west by the
Malheur Lake Basin, on the northwest by the John Day
Basin, on the north by the Powder Basin, and on the east
and south by the States of Idaho and Nevada.

The basins' physiography is generally characterized by
over 419,000 acres of high-elevation forestland; 6,154,000
acres of intermediate-elevation semidesert benchlands; and
273,000 acres of lower-elevation cropland which is concen-
trated mainly in the lower valleys of the Malheur and
Owyhee Rivers.

Most of the basins' area lies in the 3,000 to 6,000-foot
elevation range. It consists of undulating high desert,
except in the middle Owyhee and upper Malheur drainages,
where the topography is rough and the canyons are deeply
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THE BASINS

incised. Elevations range from approximately 2,000 feet
along the Snake River to 8,600 feet on the northwestern
edge of the Malheur Basin.

For study purposes and in consideration of pronounced
differences in physical and hydrological characteristics,
the Malheur Basin has been divided into the upper and
lower Malheur study areas while the Owyhee Basin has been
divided into the upper Owyhee, Jordan Creek, and lower
Owyhee study areas (see Figure 1). For this study, the
boundary established between the lower Malheur and lower
Owyhee study areas is predicated on water use.

The Special "Malheur Project" study area also has been
designated, partially overlapping the lower Malheur and
Owyhee study areas. The project involves relatively
level, semidesert benchlands north and south of Malheur
River near Vale, Oregon. Plates 1 and 2 show the loca-
tion of the Malheur Project area in relation to other
potential development features in the two basins.

Benchlands within the project and elsewhere in the basins
were formed during a period of intensive volcanic activ-
ity in southwestern Idaho and eastern Oregon. Lava flows
filled the stream valleys, including the Snake River,
damming them and impounding large lakes. Several thou-
sand feet of sediments were deposited in the lakes, which
subsequently were drained by streams eroding through the
basalt dams. Loess sediments and alluvial materials
mantle extensive portions of the area and have subdued
the sharp, local relief of the volcanic materials.

Within the project the topography is varied. Numerous
deeply-incised waterways and steep terrace scarps divide
the gentler slopes of irrigable land. About 95 percent
of the project is located on upland slopes and terraces,
with the remainder in small valleys that intersect the
terraces.

Stream Systems

Plates 3 and 4 illustrate the stream systems of the
Malheur-Owyhee Basins and locate all known water features
including streams, springs, lakes, reservoirs, canals,
and wells. The Snake River enters Oregon northwest of
Homedale, Idaho at stream mile 409 as designated on
Plates 3 and 4. Thence it meanders back and forth across
the Oregon-Idaho state line to river mile 396, whence its
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northerly course constitutes the Oregon-Idaho boundary.
Lower reaches of the Malheur and Owyhee Rivers have pe-
rennial flows while the higher reaches, as well as a
majority of the minor streams, have intermittent flows.
A1l unused flows from surface and ground water sources,
except along the southern border, drain to the Snake
River.

The Malheur River originates west of the Snake River in
Strawberry Range, a southern spur of the Blue Mountains.
From its source the stream flows southeasterly 70 miles,
then turns northerly for 24 miles to its junction with
the North Fork Malheur River. From there its course is
northeasterly to its confluence with the Snake River
near stream mile 370. The total length of the Malheur
River is 190 miles, and its drainage area is about 4,000 |
square miles. The principal tributaries are its North
and South Forks, Bully Creek, and Willow Creek.

L

The Owyhee River, one of the more important tributaries
of the Snake River, rises in northern Nevada, flows
northwesterly through a small portion of Idaho to the
mouth of Jordan Creek in Oregon, and thence northerly

to enter the Snake River near stream mile 394. The
principal tributaries are its North, South, and Middle
Forks; Little Owyhee River and Jordan Creek. The total
length of the Owyhee River is about 280 miles; and its
drainage area is about 11,340 square miles, 6,200 of
which lie in Oregon. Succor Creek, which flows directly
into the Snake River, is the only other Owyhee Basin
stream with an appreciable water yield. Small intermit-
tent streams such as McDermitt Creek and Oregon Canyon
Creek, which drain 355,000 acres of desert land in their
Oregon portions, flow into the Quinn River closed basin
in Nevada.

Climate

The climate can be considered as semiarid, with the
basins experiencing hot summers, cold winters, and mod-
erate spring and fall temperatures. Figure 2 shows the
average monthly temperatures for the Vale, Oregon weather
station (1935-64) at elevation 2,300 feet - average an-
nual temperature of 50.9 degrees Fahrenheit (°F.) and the
Danner, Oregon weather station (1935-64) at elevation
4,000 feet - average annual temperature 46.99 F,
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Records from the Vale station are considered typical of
the climatic conditions in the Lower Malheur-Owyhee
Basins. Those from the Danner station are representative
of conditions in Jordan Valley and the Upper Malheur-
Owyhee Basins.
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DATA SOURCE: U.S. Weather Bureau

FIGURE 2. Average Monthly Air Temperatures at Vale and Danner.

L

Most of the areas' precipitation occurs during the

winter and at higher elevations. Average annual preci-
pitation ranges from 8 inches along the Malheur River
main stem, near the Snake River and in the Rome area,

to more than 25 inches in the forested headwater areas

of the Malheur River. Figure 3 shows the average monthly
and annual precipitation at Vale and Danner as well as
illustrating the extremely low average rate of precipita-
tion during the summer months.
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ECONOMIC FACTORS

Population

The earliest documented exploration of the basins was
made by Peter Skene Ogden of the Hudson's Bay Company

in 1826 with the first emigrants crossing the area in
1842. It was not until the gold rush of 1863, however,
that the first settlement was established, being located
in Jordan Valley.
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The basins' 1965 population of 25,800 was concentrated
in the agriculturally developed areas with 39 percent
residing in five incorporated cities having populations
as follows: Ontario 5,350; Nyssa 2,485; Vale 1,810;
Jordan Valley 200; and Juntura 90.

Table 2 presents the basins' population distribution by
county, as of 1965.

TABLE 2

BASTW POFULATION
BY STUDY AHEA AND COUNTY

1965
MATHEUR BASTIN BAKER GRANT HARNEY MALHEUR TOTAL
Upper Malheur 40 20 310 200 570
Lower Malheur 0 0 0 74600 74600
OWYHEE BASIN
Lower Owyhee 20 0 0 16,800 16,8320
Jordan Creek 0 0 0 500 500
Upper Owyhee 0 o 0 300 300
TOTA 70 20 310 25,400 5,800
Uata Source: UeSe Buresu of Census

Unive of Oregon, Buresu of Municipal Research
and Service.

Census data show that about 95 percent of the population
is located in the lower Malheur and lower Owyhee study
areas while the upper portions of the basins are sparse-
ly populated. Population increases in recent years have
been concentrated in the lower-elevation, irrigated val-
leys. As can be seen in Figure 4, Malheur County has
had a fairly consistent growth of about 1.2 percent per
year since 1890.
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FIGURE 4. Population Trends.

Transportat = ion

The basins &.are served by the main line of the Union
Pacific Rai T lroad, which passes through Ontario and Nyssa
with branch lines extending west from Ontario and south
from Nyssa. U. S. Highway 80N enters the northeastern
portion of -#the basins, passes through Ontario and pro-
ceeds southesseasterly into Idaho. U. S. Highways 20 and
26 provide =rroutes to the west while U. S. Highway 95
passes sout¥E#hwesterly through Idaho enroute to Jordan
Valley, therm southward through McDermitt, Nevada. Much
of the basimmms is without road access or has only unim-
proved roads===s serving individual ranches. The Bureau of
Land Managerwment, however, is undertaking an extensive
program to Zidmprove access to federal lands.
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The areas' only airport with commercial facilities 1is
located at Ontario. There are nine widely separated
airfields for small planes.

Industry

Water is vital to the industries of the basins, being
used primarily for food processing, construction, sand
and gravel processing, and by the service industries.
There were 34 manufacturing establishments in the basins
in 1966. The largest, the Amalgamated Sugar Company's
plant at Nyssa, employs 1,100 persons and processes an
average of 875,000 tons of sugar beets annually.

Table 3 presents the employment figures for Malheur
County from 1940 to 1960 and illustrates the changing
character of the areas' employment. The significant
rise in food processing employment and the companion de-
crease in agricultural employment can be explained by a
growing market for processed food products and the in-
creased use of labor-saving farm machinery and improved
farming methods.

TABLE 3

FMPTOYMENT IN MATHEUR COUNTY

TNDUSTRY 1940 1980 1960

50 25 4

427 514 478

83 214 133

g1 192 716

& Communications 187 312 211
Retail Trades 210 | 1,288 | 1,8%
ther Indusiry 1,211 | 1,798 | 2,263
6,74 | 8,574 | 8,633

JaSs Buresu of Census.

Recreation is also a significant factor in the growth
of the areas' economy. Contributing thereto is a broad
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range of activities such as rock hounding, hunting,
fishing, water sports, camping, and sightseeing.

Agriculture

The basins' economy consistently has been dependent upon
water from the placer mining of the 1860's to the irri-
gated-agriculture base of the present. Considerable
secondary economic benefits of this base accrue to such
activities as construction, manufacturing, transportation,
communications, utilities, and finance. Agricultural
production and processing are the basins' primary sources
of income. The diversification of production is evident
in Table 4 showing Malheur County's agricultural produc-
tion in 1966.

TABLE 4

MATHEUR COUNTY AGRICULTURAL PRODUCTION

1966

CROP ACREAGE YIELD | EST. VALUE
Sugar Beets 17,200 | 22.5 Ton |$ 5,418,000
Potatoes 14,500 255 Cwh | 4,990,000
Onions 44132 490 Cwt | 4,362,000
Alfalfa Hay 58,000 | 3.2 Ton| 5,197,000
Other Hay 239,000 1.0 Ton| 1,170,000
Alfalfa Seed » 000 475 1bsd 1,710,000
Vheat 10,500 65 Bue 989,000
Barley 12,000 65 Bu. 819,000
Oats 3,000 85 Bu. 136,000
Other Grain 29500 £0 Bu. 175,000
Corn 4,000 75 Bue 435,000
Corn Silage 9,000 19 Ton| 1,282,000
Red Clover Seed 600 | 320 1bsd 51,800 |
All Other Seed 250 40,000 §§
Sweet Corn 24500 5 Ton 438,000
Mint 700 50 lbsq 175,000
Misc. Crops 1,900 551,000
Livestock 12,275,000
Dairy Products 2,875,000
All Poultry 319,000
Other Livestock Products 331,000
TOTAL 189,782 844,738,800

Data Source: Malheur County Extension Service.

The most intensive and diversified agriculture is prac-
ticed in the lower reaches of the Malheur and Owyhee
River valleys where the more important crops produced

are alfalfa, clover, sugar beets, onions, potatoes, corn,
small grains, and truck and seed crops. The economic

10
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base of the upper Malheur, upper Owyhee, and Jordan
Valley areas, however, is based on the raising of live-
stock, with irrigated lands used primarily for growing
hay and forage crops.

Basin lands are classified by use as follows: about 85
percent as rangeland; 4 percent as cropland, of which
97 percent is irrigated; 6 percent as forestland; and

5 percent for other uses. Forage crops are produced on
about one-half of the basins' croplands and generally
are marketed in the form of livestock and livestock pro-
ducts. The remaining croplands produce seed crops,
cereals, and intensive row Crops.

Table 5 shows general land use in the Malheur-Owyhee
Basins by study areas.

=

TABLE 5

GENERAL LAND USE

NUMBER ACRES
STUDY AHEA OF
FARMS Forestland | Rangeland | Cropland Other TOTAL
1. UPPER MAIHEUR  TOTAL 77 359,000 1,193,200 35,500 5,700 | 1,643,500
A+ North Fork 21 160,000 184,000 4,600 17,000 235,600
Be Malheur R. 42 191,000 6224400 224300 254900 861,800
Cs South Fork 14 8,000 418,900 8,600 12,800 | 446,300
2+ LONER MATHEUR  TOTAL 585 38,000 1,101,200 91,500 50,300 | 1,279,000
A. Willow Creek 33 29,000 372,500 13,600 10,500 | 425,600
Be Bully Creek 19 74000 293,800 5,500 74400 313,700
Cs Wermsprings 533 - 424,900 724400 32,400 539,700
3. LOWER OWYHEE TOTAL 1,045 400 290,400 | 124,800 29,600 545,000
Ae Dead Ox 275 - 108,200 | 48,600 4,900 | 161,700
Be Mitchell Butbe B850 - 116,700 62,000 13,200 192,900
Cs Succor Creek 120 400 165,500 13,000 11,500 190,400
4, JORDAN CHEEK 44 74000 428,200 21,500 35,500 | 480,200
5. UPPER CWYHEE 34 16,600 2,033,000 2,000 182,100 | 3,240,700
TOTAL 1,785 412,000 6,144,100 | 282,100 353,200 | 7,198,400

Tata Source: USDA, Oregon River Basin Survey Staff,

11
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Forest and Range

The basins' vegetation is typical of the semidesert.
Sagebrush, bluebunch wheatgrass, Sandberg bluegrass,
cheatgrass, Idaho fescue, and squirreltail are the pre-
dominant vegetative forms. Crested wheatgrass is being
seeded on vast areas of rangeland to restore and improve
its productivity. Scattered areas of timber are located
at the higher elevations.

Forest and brush lands totaling 419,000 acres produce
only limited quantities of commercial forest products
that do not add materially to the economy. About
6,155,000 acres of rangeland and forestland is used for
livestock grazing. Increased livestock projection is
dependent on improving the forage-producing capabilities
of the rangeland.

Mineral Resources

The mining of mineral resources has been a relatively
insignificant contributor to the basins' economy because
the deposits generally are small or of inferior grade.
Numerous gravel terraces along and adjacent to the Snake
River, however, afford excellent quality sand and gravel
suitable for most construction uses.

Other mineral commodities having economic importance are
building stone, cinders, mercury, semiprecious stones,
and volcanic ash. The potentials of extensive deposits
of zeolites are being investigated. Nearly 70 square
miles of land have recently been leased for uranium ex-
ploration.

011 and gas exploration has centered in the general Vale-
Ontario area, underlain by Tertiary nonmarine sediments.
The seven deepest of the 20 exploratory wells listed

by the Oregon Department of Geology and Mineral Industries
range from 4,336 feet to 7,470 feet in depth with the
lowest 900 feet of the deepest well being in lava rock.

No commercial quantities of gas or oil have been produced.
Several excellent gas shows from relatively shallow sedi-
mentary horizons, however, indicate that a commercial
field may yet be found. It is to be noted that the en-
tire Tertiary section of rocks has never been penetrated
and that potential pre-Tertiary oil or gas horizons in

the basin remain untested.
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PART 11

WATER SUPPLY

SURFACE WATER

Stream gaging records of the U. S. Geological Survey and
the State Engineer provide the basis for the subsequent
sections on annual runoff, monthly distribution, and ex-
treme discharges of in-basin water supplies for the
selected 30-year base period (1935-64). Information
presented in those sections will be referred to in

Part III, Water Rights, in formulating a conclusion as
to the quantities of unappropriated surface water in

the basins subject to the jurisdiction of the State
Water Resources Board.

Report of numerous federal, state, and private studies
have been published concerning Snake River water supply,
quality, use, and control. These reports, listed in the
Bibliography in the Appendix, were used extensively in a
study, summarized at the end of Part II, to determine
availability of Snake River water for use in the Malheur-
Owyhee Basins.

In general, the streams of the Malheur-Owyhee Basins
possess characteristics attributable to the semiarid
climate. On an average annual basis, low precipitation
produces relatively low runoff although large variations
can be expected on both annual and seasonal bases.
Natural flows, except for those resulting from snowmelt
in the spring, are usually quite low. Occasional high
flows occur in the winter and spring months from rain-
storms augmented by snowmelt and/or frozen ground condi-
tions. Flow characteristics of nearly all major streams
in the lower valleys, however, and of the Snake River,
reflect the impact of upstream storage reservoirs, irri-
gation diversions, and return flows.

In the Malheur Basin, streamflow is regulated primarily
by the following reservoirs, which are further identi-
fied by location, usable capacity, and other information:

1. Warm Springs Reservoir, Malheur River above
South Fork, 191,000 acre-feet.

2. Agency Valley Reservoir (also known as Beulah
Reservoir), North Fork of Malheur River, 60,000
acre-feet.

3. Bully Creek Reservoir, Bully Creek, 30,000 acre-
feet.

13
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4. Malheur Reservoir (also known as Willow Creek
Reservoir and Willow Creek Reservoir No. 3),
Willow Creek, 49,000 acre-feet (storage limited
to about 20,000 acre-feet by State Engineer due
to instability of the structure).

Plate 1 shows the location of the reservoirs in the
Malheur Basin.

In the Owyhee Basin, flows of the upper Owyhee River are
partially controlled by the recently reconstructed Wild
Horse Reservoir in Nevada (capacity 50,000 acre-feet)

and by numerous small reservoirs; while downstream, the
Owyhee River is extensively regulated by Owyhee Reservoir
(capacity 1,122,000 acre-feet). Part of Jordan Creek's
floodflows are diverted by canal to the offstream
Antelope Reservoir (capacity 45,000 acre-feet). Plate 2
shows the locations of the principal reservoirs in the
Owyhee Basin.

B

Annual Runoff

The maximum, minimum, and average annual runoff at gaged
locations on principal streams of the basins are listed
in Table 6. Runoff values shown are for the 1935-64
base period and reflect irrigation diversions and reser-
voir regulations upstream of gage locations which are
shown in Plates 3 and 4 of the Appendix.

In Table 6, the largest average annual runoff is the
Owyhee River's 670,000 acre-feet (above Owyhee Reservoir),
although it has experienced extremes of 195,000 and
1,750,000 acre-feet. Comparative runoff values for the
Malheur River (near Namorf) show the average to be

258,000 acre-feet with a minimum and maximum of 103,000
and 494,000 acre-feet, respectively.

o

Average annual values for runoff present a distorted
picture as to water actually available on a usable, year
to year basis. Figure 5 illustrates the average annual
runoff during the 30-year base period for the Malheur
and Owyhee Rivers, as well as for Bully and Jordan
Creeks. It will be noted that only on Jordan Creek

does the number of years with above average annual run-
off values exceed the number of years of below average
runoff. Only about one-third of the time do the other

14
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TABLE &

ANNUAL RUNOFF AT GAGED LOCATIONS

USGS COMPLETE ANNUAL RUNCFF
STATION ICCATION GAGE YEARS OF Acre-fest
Noe RECORD Maximm Minimam Average
MAIHEUR BASIN
Upper
Malheur R. near Drewsey 2140 29 274,000 57,800 135,000
Malheur R. below Warmsprings
Reservoir, near Riverside 2180 50 284,000 57,000 122,000
N+ Fk. Malheur R. above Agencyy
Valley Reservoir, near Beulsh 2165 28 185,000 534600 87,000*
¥. Fk. Malheur R. near Beulah 2178 39 175,000 33,600 94,000
Lower
Mzlheur R. near Namorf %4 2190 2 494,000* 103,000* 258,000*
Malheur Re. at Little VaTlley,
near Hope 2 2200 42 377,000 48,600 143,000
Bully Creek at Warmsprings,
near Vale 2265 O 864,500 300* 224 700*
Malheur R. below Nevada Dam,
near Vale 3/ 2290 13 546, 000 25,400 159,000*
OWYHEE BASIN
Upper
Owyhee He near Home 1810 15 1,711,000 148,000 £20,000*
Jordan Cr. above Long Tree Cr.
near Jordan Valley 1780 16 2754000 50,000 133,000*
Owyhee R. above Owyhee Reservoin 1820 22 1,750,000* 195, 000* 670,000*
Lower
Owyhee R+ below Owyhee Dam 1830 37 1,169,000 164200 230,000
Sueccor Cre near Homedale 1729 o 32,000* 64000* 15,000*
*Correlated

1/ Total of gages 2191 and 2192

%il Includes recorded streamflow at gage 2205 but does not include diversion via Vale
Main Canal.

g/ Toes not include diversion vias Wevada Main Canal or return flow around gage.

Tata Source! Us. S. Geological Survey
State Engineer

15




WATER SUPPLY

three streams exhibit above average runoffs and these
are marked by occasional extreme highs such as in 1952
when, on the Owyhee, the year's runoff almost tripled
the average annual runoff,

MALHEUR RIVER NEAR NAMORF OWYHEE R. ABOVE LAKE OWYHEE

STREAM WILE 70.3 DRAINAGE AREA 2,800 SQ. MI. STREAM MILE 760 DRAINAGE ANEA (0,400 BG. Wi

1.500 1,500 Lrse ™

LR T T
T

m
i
w Average
x
R
5
8
;
g 1935 1940 1945 1850 1985 1960 1935 1840 1945 1950 1955 18960
r4
- BULLY CREEK AT WARMSPRINGS JORDAN CR. ABOVE LONE TREE CR.
g 300 STREAM MILE 15.t DRAINAGE AREA 839 30 M. 300 STREAM MILE 54 4 DRAINAGE AREA 440 3G. M1
5 - i
q i L
g 200 E 200
Z L L
: 1 I
100 i 100
0 m 13 I O i i L - I
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WATER YEAR WATER YEAR
== g;aac& l
FIGURE 6. Amnual Runoff of Selected Streams. '
The Malheur-Owyhee Basins' average annual precipitation !
and runoff patterns are illustrated in Figure 6. Runoff
from the Malheur and Owyhee Rivers to the Snake River is
estimated to average 140,000 and 400,000 acre-feet, res-
pectively. Gaging records indicate that these quantities

are predominantly return flows from the irrigation of
Vale and Owyhee Project lands. The Malheur Basin run-
off is reasonably well substantiated by the gage below
Nevada Dam at stream mile 19. Average monthly flows
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MALHEUR RIVER BASIN
140,000 AC-FT,

OWYHEE RIVER BASIN
400,000 AC-FT

RUNOFF SCALE
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NOTE  Comporative runol f is ngicoted by line sand width ond includes surfoce and
ground warers.

DATA SOURCE: U. 5. Army, Corps of Engineers — precipitotion
Oregon State Engineer , U.5.6.5. — gaged runoff

FIGURE 6. Average Annual Precipitation and Runoff to Snake River.
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vary from as little as 0.8 percent of the average annual
runoff in August, about 20 cubic feet per second (cfs)
on a continuous flow basis, to as much as 24.3 percent
in March. The Malheur Basin runoff, cited above, re-
flects the estimated depletion of the average annual
streamflow at the gage, 159,000 acre-feet, by the net
effect of several downstream diversions and return flows
to the river either direct or via drainage canals from
project lands. Notwithstanding the average, zero flows
have been recorded during each of the summer months.

Runoff from the Owyhee Basin is less clearly defined.
Except for the months of May, June, July, and August
when irrigation releases were being made from Owyhee
Reservoir, mean daily flows ranging from as little as

1.0 to 3.0 cfs have been recorded at the gage below
Owyhee Dam during each month of the year. Records from
the gage above Owyhee Reservoir document well the stream-
flow to that point. Gage records above and below Owyhee
Dam and Reservoir together with Owyhee Project diversions
and allowance for reservoir evaporation losses indicate

a residual average annual runoff from Owyhee River to
Snake River of about 181,000 acre-feet.

Return flows from Owyhee Project diversions, however,
contribute further to the basin runoff. Project lands
skirt the westernmost edge of Snake River for a length
of about 60 miles, about 43 of which are in Oregon, the
balance in Idaho. The return flows, thus, are widely
dispersed. Some occur as a ground water contribution

to the lower reaches of the Owyhee and Malheur Rivers and
to the Snake River; others flow directly, or are con-
veyed by drainage canals to these streams. In the ab-
sence of records documenting return flows, a consumptive
use analysis was made of Owyhee Project diversions.

From this analysis it was estimated, with allowance for
evaporation losses, that return flows from the project
are about 219,000 acre-feet. This quantity was added to
the reasonably well documented 181,000 acre-feet of
stream runoff below Owyhee Dam to arrive at the 400,000
acre-feet previously cited.

Monthly Distribution

Figure 7 illustrates the monthly distribution of the an-
nual runoff for Malheur River, Owyhe: River, Bully Creek,
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and Jordan Creek at key stream gaging stations.

The run-

off pattern from Malheur River {near Namorf) is strongly
influenced by storage and summer releases
water from Agency Valley and Warm Springs

while the other streams shown
minor regulation at the gaged
of discharge are in the March
count for 60 to 80 percent of

in Figure 7
locations.

through May
the average

of irrigation
Reservoirs
reflect only
The peak months
period and ac-
annual runoff

and Jordan Creek.

of Bully Creek, Owyhee River,

Extreme Discharges

The regimen of the Owyhee River (near Rome) is illustra-
ted in Figure 8 by a daily discharge hydrograph for the
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below-average water year of 1959. Flows fluctuated be-
tween 60 and 300 cfs during the May through February
period and peaked at over 1,700 cfs during early April.
Similar fluctuations, though not as pronounced, are
characteristic of most of the basins' other streams
where not influenced by storage reservoirs.

Quality

The Malheur River originates in the Strawberry Range of
the Blue Mountains and is of excellent quality. As the
river passes through agricultural areas, however, 1its
flow is depleted for irrigation use and the quality of
return flows is modified, resulting in higher tempera-
tures, altered chemical composition, and large concen-
trations of sediment and dissolved solids. Annual flood
flows also contribute large amounts of problem-causing
sediment. The North Fork also originates in the Blue
Mountains and its water is of excellent quality. Even
though it accumulates return flows from irrigation, the
quality remains high enough to enhance the quality of
main stem flows. The South Fork originates in the arid
hills which separate the Malheur and Owyhee Basins and
has a very low summer flow consisting almost entirely

of irrigation return flows. In the lower reaches of the
Malheur River, the combined effects of upstream irriga-
tion with its impact on quality of return flows; runoff
from areas of large livestock concentrations; food pro-
cessing discharge; and a flat gradient combine to make
the river a turbid, sluggish, heavily enriched (chemical
compounds, sediment, dissolved solids) waterway as 1t
flows into the Snake River.

The situation of Owyhee River quality is similar to the
Malheur River in that it also shows the effects of ir-
rigation use, although the adverse effect is not quite
as pronounced. In the lower reach, such use 1is inten-
sive and contributes to sizable return flows in the sum-
mer months. During the winter months, the river experi-
ences very low flows.

In general, there are no serious quality problems of a
continuous nature in either the Malheur or Owyhee Rivers.
Seasonal problems occur but have not yet precluded utili-
zation of the waters when adequate corrective measures
are instituted.




WATER SUPPLY

GROUND WATER

The U. S. Geological Survey has made a detailed ground
water study of Cow Valley in the Malheur Basin and re-
connaissance studies of the Malheur-Owyhee Basins.

These reports, which form the basis for the greater part
of this ground water text, are lisied in the bibliography.
Additional data were provided by the County Water Re-
sources Committee and by the State Engineer who also has
made a detailed study of Cow Valley relative to its desig-
nation as a critical ground water area.

Geology

Rocks forming the Malheur-Owyhee Basins are predominantly
lavas and other volcanic types, with large areas under-
lain by tuffaceous sediments. A relatively small area in
the extreme northern part of the Malheur Basin is under-
lain by older metamorphic rock types. The larger valleys
contain alluvium in considerable depth. The rocks, de-
pending on their permeability and porosity, range from
low to moderate in their ability to transmit and yield
ground water to wells.

Occurrence

Well yields and depths to the regional ground water table
in the Malheur Basin vary considerably. Good irrigation
supplies are obtained from wells in the Ironside, Brogan,
Jamieson, and Westfall areas where some pump tests exceed
1,000 gallons per minute (gpm). The valley areas between
Harper and the Snake River yield adequate domestic and
municipal water supplies, but supplies for other purposes
vary greatly. Some irrigation wells in waterlogged areas
also serve the dual purpose of drainage wells.

Cow Valley, located between Brogan and Ironside, was de-
signated by the State Engineer as a critical ground water
area 1n 1959, and state-imposed controls equate discharge
to recharge by limiting withdrawals to an average of

4,500 acre-feet per year. Ground water withdrawal in
other parts of the Willow Creek drainage is also approach-
ing recharge limits. However, withdrawal in most of the
remaining parts of the Malheur Basin can be increased.

The regional ground water table south of the Snake River

S
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in the Owyhee Basin is well below land surface; and well
yvields are generally poor except in the larger basins
and valleys. Four irrigation wells drilled in Jordan
Valley in 1966 were test pumped at 1,800 to 4,100 gpm
and their yields have remained stable. Several other
high-yield wells are located near the Ryegrass Reservoir
northwest of Burns Junction and in the vicinity of
McDermitt.

Data on 25 representative wells are shown in Table 7
and Figure 9.

TABLE 7

MATHEUR-OWYHEE BASING
REPRESENTATIVE TEST PUMPED HIGH-YIELD WELLS

DRMW~ |  SPECIFIC DEPTH WELL
INTEX YIELD | DOWN CAPACITY T0 STATIC | DEPTH | DIAMETER AQUIFER WATER
Yo WATER LEVEL USE
Gpm per foot Feet Feet Inches Rock
G | Feet | of Drawdown and Date
1 500 59 7 22 - 3/54 170 12 Cravel, Lava Trrigation
2 1090 9% 11 14 - 7/85 365 14 Basalt Irrigetion
3 690 | 129 5 11 -11/56 590 14 Sandstone Irrigation
4 1400 70 20 90 - 6/55 230 14 Gravel, lava Irrigation
5 1080 | 100 11 7 - 7/65 262 12 Sand, Gravel Trrigation
6 550 15 37 15 - 7/61 a5 16 Gravel Irrigation
7 900 45 20 12 - 5/86 70 15 Sand Irre & Drain
8 1200 80 15 120 - 7/63 920 14 Basalt Irrigation
9 590 75 8 Flows - 8/56 462 12 Basalt Irrigation
10 900 26 25 29 - 7/55 145 12 Sand, CGravel Irrigation
11 1000 27 37 10 - 6/51 50 16 Send, Cravel Municipal
12 600 120 5 20 - 7/61 680 16 Tava Irrigation
13 700 30 23 70 - 9/58 115 12 Gravel Irrigation
14 586 % 6 2 - 6/67 145 12 Sand Trrigation
15 600 40 15 20 - 8/57 110 12 Gravel Irrigation
16 800 27 22 210 -12/60 397 1z Iava Irrigation
7 830 100 7 42 - 5/E6 290 14 Basalt Irrigation
18 1200 45 27 7 - 360 118 12 Gravel Irrigation
19 400 - - Flows = 2/67 240 18 Basalt Irrigation
20 2000 | 220 9 20 - 7/68 300 24 Gravel Irrigation
21 2000 110 18 i0 - 4/86 230 12 Gravel Irrigation
22 4100 104 29 25 =~ 8/66 420 14 Gravel Irrigation
23 1800 | 110 8 2% - 988 165 12 Gravel Irrigation
4 1800 | 153 12 12 - 6/6 815 15 Gravel Irrigation
25 1176 | 151 g 197 - 2/83 | 1225 12 Sand, Cravel Irrigation

Hote! Index No. refers to well locations plotbed in Figure Y.

Data Source: State Enginger

Wells produce sufficient water for livestock in the Cow
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WATER SUPPLY

Creek and Soldier Creek grazing areas and for domestic
purposes at Arock and Rome. These aquifers are presently
considered inadequate for irrigation use.

Most or all parts of the Upper Owyhee, Lower Owyhee, and
Crooked Creek drainages are capable of supplying addi-
tional ground water withdrawals of an undetermined amount.

Quality

The chemical quality of ground water in the Malheur-
Owyhee Basins ranges from good to poor, with most of it
hard or very hard. Wells in the lower Malheur area
generally yield very hard water, although wells adjacent
to the Snake River yield hard or moderately hard water.
Several communities have problems of ground water quality
due to odor, sulfur, iron, and pipe-corrosion.

Shallow wells in the city of Jordan Valley are subject

to continuous or sporadic contamination from septic tanks.
In a 1965 sanitary survey of the city by the County
Health Department, 24 of 58 water samples taken from
domestic wells did not meet bacteriological standards for
human consumption.

In general, ground water quality throughout the basins

is considered adequate for domestic, municipal, and in-
dustrial purposes although treatment is usually required.
Although the County Extension Office reports that no-
where has ground water proved unsatisfactory for irriga-
tion, it seems prudent that ground water sources be
analyzed prior to utilization for human consumption and
irrigation use.

SNAKE RIVER

General

Recognizing that in-basin sources of water were inadequate
to meet the needs of the Malheur and Owyhee Basins, a
substudy was conducted to determine the adequacy of the
Snake River as a source of water supply. As explained

in the Introduction to this report, time available to

the board did not permit fully quantifying the needs

for Snake River water in the basins. The water require-
ments for the Malheur Project, however, were determined.

25




WATER SUPPLY -

The substudy supporting data on file with the board,
indicates that the Snake River's average flows are in

excess of the project's water requirements. These ,%
requirements are dis- =
cussed under the
Malheur Project in -
60 Part V, Potential .

Development. The
substudy further de-
S0 P S termined that the

1970 Sondittons Snake River water is
of relatively high
quality for irrigation
use.

40

Duration curves for
the monthly and annual
flow of Snake River at
Weiser are presented
g in Figure 10. Under
g 1970 projected de-
hﬂ*§§ velopment conditions,
monthly combined flows
of the Snake River,

i

DISCHARGE "IN THOUSANDS OF CFS

°5 10 20 30 40 50 60 70 80 90 100 five tributary rivers
PERCENT OF TIME EQUALLED OR EXCEEDED in the project area,

plus ground water in-

S Camaranwmame Framenmin Soiay flow could be expected
:;cfﬁf ;:laoé;mzsi River Baosin Commission tO exce ed 1 0 , {}0 0
swa 1510 (7,240,000 acre-feet)
FIGURE 10. Duration Curves, Snake River  Cfs 90 percent of the
at Weiser Idaho. time.

On a different basis
but with much the same general result, Table 8 shows

the discharge data at representative gaging stations on %%
the Snake River and its tributaries in the reach from L

King Hill downstream to Oxbow. Table 9 shows the annual
water supplies under 1960 conditions at representative
gaging stations. Of particular interest are the points
on the Snake River at the gages ''near Murphy! and "at
Weiser,'" where, under 1960 conditions, federal agency
studies indicate mean annual flows of 7,048,000 and
11,677,000 acre-feet, respectively. This situation is
presented graphically in Figure 11, The studies, which
were based on the 30-year period of record of 1928 to -
1957, also determined that the annual depletion of .
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recorded runoff at Murphy due to upstream development
Several adjustments

amounted to 488,000 acre-feet.

TATIVE GAGING STATIONS

DISCHARGES

STHEAM AREA PERICD Maxe Mine Avge

Sqs Mis Water yrs. cfs cfs cfs

Snake River at King Hill 35,800 0957 47,200 1,280 10,700
Snoke River near Murphy 41,800 12-57 474,300 3,900 10,940
Brunssu River near Hot Springs 2,010 ig:ég, 64500 40 408
Owyhee River below Owvhee Res. 11,180 29.57 224900 0 266
Soise River at Notus 3,820 2057 20,500 10 1,120
Malheur River near Hope Z,010 49.57 124300 12 208
Payette River near Payette 24240 2557 238,400 180 3,169
Weiser River near Welser 1,460 G557 18,800 14 1,207
Snake River at Weiser 69,200 1157 100,000 5,100 19,080
Burnt River near Hereford 308 28-57 24220 0 81
Powder River near Robinetie 1,660 2957 5,500 18 534
Snake River at Oxbow 724800 2357 29,700 4,890 174740

Data Source:

<

Joint Ues Se Bureau of Reclamation and Ue S Corps of Engineers,

Upper Snske River Basin Report, 1961

were made in determining such a depletion, including

the depletion effect of irrigating the 439,000 acres
above Murphy which were developed during the 1928 to 1960
period. Nevertheless, applying this depletion, Snake
River streamflow was increased by 4,629,000 acre-feet
between Murphy and Weiser.

Federal studies also projected the effect that possible
irrigation development during the 1960 to 2010 period
would have on the flows of the Snake River at the gage
locations. The total projected development resulted

in an average depletion of 1,536,000 1/ acre-feet

1/ Southwest Idaho Water Development Project Report.
Bureau of Reclamation, 1966.

(e
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annually between Murphy and Weiser under the year 2010

- 1960 CONDITIONS 1/

NG STATIONS

TOCATION ACEE-FEED (1,000)

Max. Mirn. Mean
Srzmke Hiver at King Hill 9,214 5,193 By762
Smoke River near Murphy 3,524 54411 7,048
Cwyhee Hiver below Owyhee Hes. 1,169 16 150
Malheur River near Hope z2l 47 144
Snake River at Weiser 18,774 74944 11,877
“urnt River near Hereford 107 22 &0
Powder River near Hobinette 665 156 292
Snake River at Oxbow 19,452 84320 12,213

Note 1/ TFor 30w-year period 1928-1957

Data Source! Joint Us. 5. Bureau of Reclamation and U. S Corps of Engineers,
Upper Smake River Zasin Report, 1961

conditions. Applying this depletion to the increase

in the Snake River streamflow between Murphy and Weiser,
there would appear to be a residual increase of about
3,093,000 acre-feet.
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