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INTRODUCTION

The Oregon Water Resources Board, recognizing the long history of

conflicting demands and opinions regarding the best use of the

lands and waters of the Malheur-Harney Lakes Basin, has asked the

Bureau of Sport Fisheries and Wildlife to undertake a special

study. The Pacific Northwest River Basins Commission, in its

nearly completed Columbia-North Pacific Comprehensive Framework

Study, has also recognized the need for more detailed work in this

jl drainage basin.

The proposed study will involve long-range multi-disciplined

investigations of the ecological, cultural, and economic relation-

ships of land, water, and wildlife. The information developed by

the study will serve as the base on which to build a comprehensive

plan for the use of these lands and waters.

THE STUDY AREA

The study area will include the entire Malheur-Harney Lakes drainage.

This watershed, a portion of the Oregon Closed Basin, lies almost

m wholly within Harney County, one of the largest in the West. It

m includes three major tributary systems. The Silvies River, heading in

the Blue Mountains, drains about 1,350 square miles and flows into

Malheur Lake from the north. The Donner und Blitzen "River, rising in

Steens Mountain, drains a 1,000-square-mile watershed and flows into

Malheur Lake from the south. Flood overflows from Malheur Lake run

Into Harney Lake. Silver Creek, a 900-aquare-mile drainage, flows

directly into Harney Lake.I
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Figure 1. Malheur-Harney Lakes Drainage Basin



Data -collection will center on these drainage systems. Investigations

may, however, extend beyond these bounds as necessary to define

regional and national impacts of water and related land resource

development plans for this area.

Both Malheur and Harney Lakes lie within the 180,850-acre Malheur

National Wildlife Refuge. Malheur Lake is the largest freshwater marsh

in the western United States and is world-famous for the number and

variety of birds, especially migratory waterfowl, it supports. Many

species of birds nest on the marsh and adjacent pplands and rely on native

food plants until forced to migrate by severe winter weather. Harney

Lake, a natural sump with no outlet, is normally too shallow, alkaline,

and brackish for most uses. It is, however, heavily used by waterfowl

and shorebirds during high water years.

The study area is relatively typical of the semi-arid lands in the West.

Natural vegetation consists primarily of drought-resistant species such

as pine, juniper, sagebrush, rabbit brush, greasewood, salt grass,

and cheatgrass. Agricultural crops, other than native pasture, rely

heavily upon irrigation to stimulate the rapid growth and early

maturity necessitated by a short gwowing season.
•

Water has been a problem here since the first settlers arrived,

especially in the Silvies River drainage. The problem intensified in

succeeding jears as the population increased and more land was occupied.

Roads and other obstructions have impeded runoff to Malheur Lake. Spring

flood damage has increased as residential development expanded into the



flood, plain near the City of Burns (pop. 3,200), the county seat. Burns

and its close neighbor Nines (pop, 1,400) are the only incorporated

municipalities in the study area, which is otherwise sparsely populated.

The demand for irrigation water has also increased greatly, and direct

diversion has become the principal method for its delivery. Direct

diversion for flood irrigation, however, provides water for only a

relatively short period in the spring, and not on a dependable annual

basis. Consequently, there has been increasing ground water develop-

ment in recent years.

Water management in this basin, particularly on the Silvies River, has

been further complicated by the needs of Malheur National Wildlife

Refuge. The refuge lies at the lower end of the drainage and is

wholly dependent on the natural inflow of the Silvies and Blitzen

Rivers. Major storage and/or diversion works are considered by many

to be a serious threat to this marsh.

Inflow to Malheur Lake is relatively unaltered in quality and only

slightly reduced in volume by present water management methods. These

factors have helped maintain it as an outstanding example of a fresh-

water marsh during a period when many such marshes have been destroyed

or degraded by filling, draining, diking, and water depletion or

regulation.



PAST STUDIES AND REPORTS

Several studies have been made here relative to potential water resource

development projects. Fifteen years ago the Corps of Engineers completed

an investigation of the Silvies River basin. It was published on

November 8, 1957, in a document entitled A Survey Report on Silvies River

and Tributaries. Oregon. The principal conclusion was that "no action

should be taken toward authorization of a Federal project at this time."

Factors leading to this decision were division of opinion about: (1) water

development potentials; (2) need and desirability of water development

projects; (3) water rights and water use problems; and (4) the potential

effects on Malheur National Wildlife Refuge of a major storage reservoir

On the Silvies.

The Corps of Engineers undertook a second study of the Silvies River basin

in 1969. This investigation has encountered the same water development

versus wildlife management conflicts. Consequently, in recognition of the

admittedly scant knowledge of the hydrology here, the Corps expanded its

current investigations to include studies of water supply, water quality,

and evapotranspiration with specific relation to Malheur Lake.

These additional studies were contracted out to Oregon State University,

Washington State University, and the U. S. Geological Survey. They have

resulted in several reports. One dealing with evapotranspiration was pre-

pared by Lloyd B. Gay and H. Richard Holbo, Oregon State University,

and submitted to the Corps on December 1, 1971. Water quality

studies were conducted by Dr. William H. Funk, Washington State



University and submitted to the Corps on December 1, 1971. Water

quality studies were conducted by Dr. William H. Funk, Washington

State University, and his report was submitted January 1, 1972.

The U. S. Geological Survey initiated a hydrologic inventory in

January 197fl. It will be completed in 1974. Another investigation

carried out by an Oregon State University team and completed in

February 1971, resulted in a report entitled Environmental Con-

siderations and the Water Resources of the Silvies Basin. Although

these studies have developed valuable information which will be useful

in the special investigation now being planned, all have been short-

term, essentially single-purpose efforts.

In the Columbia-North Pacific Region Comprehensive Framework Study,

now nearing completion, water development-wildlife management conflicts

again were a principal consideration. This is reflected in the recom-

mended plan for the Malheur-Harney Lakes Basin. One of the primary

recommendations was for an early start on studies to identify the

extent and availability of ground water, and to determine the effects

on Malheur Lake of surface and goound water withdrawals. Until com-

pletion of such studies, tapping the ground water supply is considered

the preferable alternative to surface water development. However, it

is recognized that this could also affect Malheur Lake, and the recom-

mended studies should be completed before extensive ground water

development is undertaken.



PURPOSE OF THIS STUDY

The principal purpose will be the collection and analysis of ecological,

hydrological,water use, water quality, land use, cultural, and economic

data as they relate to potential alternative uses of land, water, and

wildlife resources. This basic data will provide the foundation for

future decisions regarding the development, use, and control of these

natural resources. The study is scheduled for a ten-year period to

achieve increased reliability, particularly for hydrological and

ecological data.

This time span is also essential because of the complexity of habitats

at Malheur Lake and the obvious, but not clearly identified, influence

of annual water supply on these habitats. No reliable biological data

can be obtained unless adequate time is allowed for natural water cycles

to vary from flood to drought stages. The study will also fully explore

all possible beneficial, as well as detrimental, effects that might

reasonably result from storage on and regulation of the Silvies River.

CONDUCT OF THE STUDY

A. Participating Agencies

The Bureau of Sport Fisheries and Wildlife will have overall responsi-

bility for management and direction of the study. .However, a number of

other Federal, State, and local agencies will provide'valuable inputs.

The activities of the several State agencies will be coordinated by the

Oregon Water Resources Board. The Corps of Engineers will be a principal

participant because of its expertise in this kind of endeavor and its



previous studies here. Listed below are the major organizations expected

to be significantly involved in this effort.

Federal agencies

Department of the Army
Corps of Engineers

Department of the Interior
Geological Survey
Bureau of Land Management •
Bureau of Reclamation
Bureau of Sport Fisheries and Wildlife

Department of Agriculture
Forest Service
Soil Conservation Service

Environmental Protection Agency

State agencies

Oregon Water Resources Board
Oregon State University
Oregon State Game Commission
Extension Service
Department of Environmental Quality
Division of State Lands
Stfcte Engineer
State Soil and Water .Conservation Commission

Local agencies

Harney County Water Resources Committee
Harney County Soil and Water Conservation District

As lead agency, BSFW would contract certain study elements %o agencies

having the personnel and expertise needed to conduct the investigation.

The biological studies could be conducted by this Bureau, the Oregon

State Game Commission, and University personnel, singly or in combination.

Water supply studies could be conducted by the U. S. Geological Survey as

an expanded and detailed continuation of the hydrologic inventory it is

doing for the Corps of Engineers in connection with the Corps! ongoing
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Silvies River investigations. Water quality work could be carried out

by the Geological Survey in cooperation with the Department of

Environmental Quality and the Environmental Protection Agency. Economic

and land use studies could be done by University personnel, including

the Extension Service, and/or the Soil Conservation Service.

B. Public Involvement

The study must incorporate regular contact with those segments of the

public having special interest in the area of investigation. Public

hearings held in Burns during the Corps' Silvies River and Tributaries

Study indicated strong individual interest in water development and also

in the conservation and development of wildlife and environmental qualities.

Local government, its committees, and local citizens groups are equally

interested and should be furnished an opportunity to provide input to

the study process.

The citizens of Oregon have a distinct interest in the study as evidenced

by the position of the Oregon Water Resources Board. Citizans throughout

the State must be apprised of the study and afforded opportunity to

communicate with study participants.

The Malheur National Wildlife Refuge has long been of special interest

and concern to conservation and environmental groups. Local, State,

and National representatives of the Izaak Walton League, Audubon

Society, Sierra Club, and similar groups must also be kept informed of

the progress of the study and involved as appropriate.



C. Coordination

Coordination betwsen all agencies and other participants will be essential

if the objectives of the study are to be accomplished. Each of the

major participating agencies should assign a representative to the study

with coordination responsibilities.

The Bureau of Sport Fisheries and Wildlife, pursuant to its responsibility

for overall study management and coordination, already has assigned

principal responsibilities to the Portland Area office, Division of

River Basin Studies. A Study Manager will coordinate the effort and be

responsible for status reports, scheduling of meetings, dissemination

of pertinent information, and other coordination activities.

D. Work Plan and Schedule

1. Study Elements

The study will involve four major elements: (1) accumulation and

analysis of biological and ecological data; (2) determination of land

and water resource availability; (3) determination of current resource

use and management practices; and (4) accumulation and analysis of

socio-economic data.

2. Responsibilities

As the study progresses, the Study Manager, in cooperation with the

principal participating agencies,, will review and refine the scope

and detail needed in each of the four major study elements. Each

study segment will be described in depth and include an estimate

of man-hours of time and associated cost required to obtain needed

data.
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Agreements will be executed between BSFW and the study participants

defining the work to be undertaken by Federal and State agencies,

or by others having needed expertise. The agreements will identify

specific study components and data needs, time frame to be followed,

and relate this to input needed from other study elements. The

agreements will carry cost estimates for fiscal periods involved in

the study.

3. Schedule

The tentative schedule is presented in Figure 2.

E. Report

The final report will be presented in five segments treating the four

study elements and a Summary incorporating all data. The Summary will

include conclusions and recommendations based upon study findings. Each

of the study elements will require preparation of a supporting document.

These individual reports, or appendices, will contain a detailed

description of methodology, an analysis of data, and conclusions.

11



Figure 2 - Study Schedule FY 73-75

STUDY ELEMENTS FY 73 FY 74 FY 75

Biological and Ecological Studies

Literature Review & Collection
Develop Detailed Study Plan •
Data Collection (ongoing)
Develop Interagency Agreements & Contracts
Initiate Detailed Study

Land and Water Resource Availability Studies

USGS-BSFW Studies (ongoing)
Develop Detailed Study Plan
Develop Interagency Agreements & Contracts
Initiate Detailed Study

Current Resource Use and Management Studies

Develop Detailed Study Plan
Develop Interagency Agreements & Contracts
Initiate Detailed Study

Socio-economic Studies

Develop Detailed Study Plan
Develop Interagency Agreements & Contracts
Initiate Detailed Study

-=>

!_/ Advance planning and other work scheduled in Fiscal Year 1973 as part of ongoing programs.



I
BUDGET

A budget has been prepared for the work outlined in this Study Plan.

It has been drawn up in cooperation with the principal Federal and

State agencies to be involved in the study and represents the best

estimate of funding necessary to meet established objectives. Even

so, it is probable that revisions will be necessary during the course

of the study. The budget specifically identifies the funds required

for Fiscal Years 1974 and 1975, and for the entire ten-year study. A

more detailed breakdown of the estimate for Fiscal Years 1976 through

1983 will be developed as the study progresses.

Assuming that funds for this special study probably will not be

available before Fiscal Year 1974, a limited amount of money from

certain pngoing programs will be used for the advance planning

required during Fiscal Year 1973. A hydrologic inventory is now being

conducted by U. S. Geological Survey on contract with the Corps of

Engineers. This work is a part of the Corps' Si Ivies River and

Tributaries Study, and is scheduled for completion in June 1974. The

Bureau of Sport Fisheries and Wildlife has also initiated certain

hydrological studies on the Malheur National Wildlife Refuge. These

will tie in with the USGS study and provide an early start on data

collection.
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Figure 3 - Budget Estimate ($1,000)

Elements FY 1974 FY 1975 Balance^ Total

Biological and Ecological

Land and Water Resource

109

• 74

109

74

752

492

970

640
Availability

Current Resource Use and
Management

Socio-economic

37

65

37

65

246

34

320

164

Total 285 285 1,524 2,094

iy FY 1976-83

STUDY OUTLINE

I. Biological and Ecological Studies

A. Flora

1. Distribution

2. Abundance

3. Production

4. Requirements (key species)

a. Water

b. Soils
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B-. Fauna

1. Distribution

2. Abundance

3. Production

4. Food Habits

5. Habitat Requirements

a. Vegetation

b. Water

C. Ecosystems

1. Marsh

2. Uplands

3. Riparian

II. Land and Water Resource Availability

A. Land Resources

1. Ownership

2. Soils

3. Capability (irrigation potential, etc.)

4. Special Features

B. Water Resources

1. Climatology

a. Precipitation

(1) Data collection (gaging and monitoring)

(2) Frequency

(3) Correlations

(4) Geographic distribution
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b. Temperature

(1) Data collection (gaging and monitoring)

(2) Frequency

(3) Correlations

(4) Geographic distribution

c. Wind, humidity, evaporation, transpiration,
microclimates

(1) Data collection (gaging and monitoring)

(2) Analysis

2. Surface Water

a. Data collection (quality and quantity)

(1) Ongoing water budget studies (USGS)

(2) Ongoing BSFW flow measurements

(3) Additional USGS gaging stations

(4) Miscellaneous (measurement of ungaged streams)

b. Flow correlations

(1) Correlations to fill data gaps

(2) Correlations to extend records

c. Frequency analysis

(1) Natural flow frequency—adjusted for consumptions
(average monthly)

(2) High-flow frequency

(3) Low-flow frequency

d. Quality analysis

16



• 3. Ground Water

a. Data collection (well inventory and monitoring)

b. Computer modeling

c. Analysis of recharge rate

d. Quality analysis

4. Basinwide Water-Budget Analysis

III. Present Resource Use and Management

A. Land Use and Management

1. Institutional Constraints

a. County zoning ordinances

b. Municipal ordinances

c. Flood plain ordinances

d. Federal land use policies

2. Present Use

a. Cropland

(1) Irrigated

(2) Nonirrigated

b. Forest land

c. Rangeland

d. Other land

B. Water Use and Management

1. Institutional Constraints

a. Legal appropriations

(1) Surface water

(a) Direct diversions

(b) Storage

17



(2) Ground water

b. Water use policy

c. Existing withdrawals

2. Present Out-of-Stream Use

a. Surface water

(1) Domestic

(2) Municipal

(3) Industrial

(4) Irrigation

(5) Mining

$6) Power

(7) Fish

(8) Wildlife

(9) Recreation

b. Ground water

(1) Domestic

(2) Municipal

(3) Industrial

(4) Irrigation

(5) Mining

(6) Power

(7) Fish

(8) Wildlife

(9) Recreation

18



• 3. Present In-Stream 13 *

a. Fish

b. Recreation

c. Pollution abatement

d. Esthetics

C. Biological Resource Use and Management

1. Fishing

2. Hunting

3. Other

IV. Socio-Economic Studies

A. Physical Economy (net earnings, growth, stability, production,
markets, labor, transportation, etc.)

1. Agricultural

2. Industrial

3. Timber

4. Commercial

5. Recreation

B. Capability of Physical Economy to Sustain Growth

1. Resource availability for development and capital investment
necessary

2. Institutional constraints

3. Return from investment for each increment of development
within each economic sector

4. Probability of success of return on investment with each
development alternative by economic sector

I. Technological trends that indicate development not now considered

C. Cultural Characteristics

1. Historical and social background of people by economic sector
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2. Cultural interfaces and/or conflicts

a. Seasonal recreation vs. residential

b. Recent influx vs. established long-term residential

c. Rural vs. urban

d. Development vs. environmental

D. Social Attitudes and Responses to Present Conditions and
Proposed Changes by Development Within each Economic Sector

1. Responses to change within each sector

2. Responses to change across economic sectors

3. Social attitudes regarding status-quo by sector

E. Impacts of Population Growth and Economic Developments

1, On each cultural groups

2. On present social patterns
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