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SECTION ONE

INTRODUCTION
The purpose of this document is to provide a basis for future watershed management
plans. The Harney-Maiheur Lakes Sub-basin Assessment will serve as a planning tool
for the Harney Watershed Council (HCWC) and others.

This assessment was developed as an agreed upon action with the Oregon Watershed
Enhancement Board (OWEB) as outlined in a grant to the HCWC.

The Council enjoys the active involvement of the following entities: private landowners,
Oregon Water Resources Department, Harney County Court, USD1 Bureau of Land
Management, Burns Paiute Tribe, OWEB, USDA Forest Service, lzaak Walton League,
Malheur National Wildlife Refuge, Oregon Department of Environmental Quality, U.S.
Fish and Wildlife Service, USDA Farm Service Agency, Oregon Department of Fish and
Wildlife, Harney Soil and Water Conservation District, Oregon State University, USDA
Natural Resources Conservation Service, USDA Agriculture Research Service and the
Malheur Lake Basin Working Group.

The purpose of the Harney County Watershed Council is to address issues and
concerns about watershed health in Harney County and to promote existing good and
beneficial conditions. The Council will provide a framework for education, coordination,
and cooperation among all interested parties for the development and implementation of
watershed action plans beneficial to the people and the environment.

The Council recognizes that local economic and ecological prosperity is dependant
upon the current and future availability and quality of water; therefore, the Harney
County Watershed Council is committed to this three-part goal:

Determine the health of individual watersheds or watershed segments.
Retain the health of high quality watersheds.
Restore and enhance those watersheds, or portions thereof, that can be
improved.

SUB-BASIN DESCRIPTION
The Harney-Malheur Lakes Sub-basin is located in north central Harney County,
Oregon (Map 1). The sub-basin is 894,061 acres in size and stretches to approximately
65 miles long and 40 miles across at the widest portion in the Harney-Maiheur Lakes
area. Harney-Maiheur Lakes Sub-basin (4t1 field USGS Hydrologic Unit Code) is
contained in the Malheur Lake Basin (31d field HUC) and is designated by (HUC).
#17120001. This sub-basin is comprised of 12 watersheds (5th field HUC) as
#1712000101 --#1712000112. (Bureau of Land Management Ecological Site Index),
Map2.
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OWNERSHIP
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HISTORY OF THE HARNEY-MALHEUR LAKES SUB-BASIN
The Harney-Malheur Lakes Sub-basin was originally home to the Northern Paiute
Indian Tribe. Their homeland encompassed portions of southeastern Oregon, northern
Nevada, southwestern Idaho and northeastern California. (USDA and USD1, 1997.)
The Paiute people moved through and lived in areas on a seasonal basis, hunting and
gathering. It is generally believed they occupied this area from approximately 10,000
years ago until approximately 1872. At that time, they were placed on the Malheur
Indian Reservation, which was 1.8 million acres in size. In 1878 the Malheur Indian
Reservation was terminated. The land was made public domain and the Northern
Paiutes were sent to Fort Simcoe, Washington and then to a reservation in Yakima,
Washington. In 1972 the United States Government transferred 762 acres
approximately 2 miles northwest of Burns to the Paiute tribe, which is now the Burns
Paiute Indian Reservation. (Maupin, 2000.)

The first Europeans with whom the Paiutes had contact were trappers who explored the
area looking for beaver in the 1820's, 30's and 40's. Settlers first moved into what is
now Harney County as early as 1862. As people settled in eastern Oregon, the U. S.
Army opened a number of military camps to provide protection from Indian attacks.
Camp Harney, often called Fort Harney, was established in 1866 on Rattlesnake Creek
in the foothills on the northern edge of the valley. The site was first called Camp Steele,
but was renamed for General William S. Harney in 1867. Later the valley and future
county would also be known as "Harney."

Many small communities were established and thrived throughout Harney County from
the 1870's and 1880's to the 1920's after World War I. Most were established to
accommodate homesteaders and farmer growing alfalfa, malting barley, wheat and
other produce. Many of the settlers were dry-land farmers and when periods of drought
came and crops failed, most left after enduring years of hardship.

Crane is the only town within the assessment area. It was at its peak from 191 6-1924
when it served as the railhead for the Union Pacific Railroad where cattle and sheep
were loaded and shipped to market. Crane is noted as having the only public union
boarding high school in the nation. Children of ranch families living in the various areas
of large Harney County are boarded and taught during the week and go home on
weekends.

Other small settlements with little or no evidence of existing as once thriving
communities are Harney City, Lawen, Harriman, Buchanan, Princeton, Diamond,
Voltage and the Narrows. Harney or Harney City was once established where
Rattlesnake Creek entered Harney Valley and had a population between 200-300
people in 1909. Diamond, established in the early 1870's was once a center for
ranchers and sheepmen to purchase merchandise and outfit their operations each year.
Now there is only the Diamond Hotel (a bed and breakfast and Post Office), a couple
residences and an elementary school.

Harney-Maiheur Lakes Sub-Basin Assessment 6



SECTION TWO

By the 1880's, the cattle industry had expanded rapidly throughout large areas of
Southeastern Oregon. However, a succession of severe winters decimated the herds.
Later, sheepherders, many of them Irish or Basque, drove huge flocks of sheep over the
range lands, at times in conflict with the cattlemen. (Hatten, 1988.)

On August 18, 1908, by order of President Theodore Roosevelt, all lands within the
meander lines of Maiheur, Harney and Mud Lakes became a designated federal bird
refuge: The Lake Malheur Reservation. Naturalists studying and photographing the
wildlife of the area drew attention to the importance of Malheur Lake as a breeding and
resting ground for migratory waterfowl and other birds.

In 1935 the Eastern Oregon Livestock Company sold its holdings of 63,000 acres in
Blitzen Valley to the U.S. Government to be added to the Maiheur National Wildlife
Refuge. The refuge headquarters was built near Sod House Springs with labor
provided by the Civilian Conservation Corps (CCC).

For over a quarter of a century following the creation of the reservation in 1918, little
was accomplished other than attempts to protect the wildlife from hunters killing birds
for their feathers or food. During that period, there were proposals by local farmers to
drain Maiheur Lake into Harney Lake and/or the South Fork of the Malheur River.

As it turned out, nature took care of the drainage of the Harney Basin lakes. The dry
period began in 1908, when diminished snow pack in the mountains resulted in
shrinking volume of waters in the Harney Basin lakes. Old-timers recalled the year
1889, when Malheur Lake went dry except for water from a spring near the Sod House
Ranch. There have been several indications that the lake bed has been dry previously.
At that time, sagebrush stumps were visible all over the dry lake bed. Drilling of the lake
bed in September 1 934 brought up a section of a willow tree from 50 feet, evidence that
the lake bed was once at a level well below that of 1934. (Hatten, 1988.)

In the spring of 1934, with the lake dry, farmers seeded several thousand acres of the
lake bed with grain. In order to protect their crops from thousands of roaming cattle,
farmers fenced and patrolled 4,500 acres of grain.

Once again, nature rendered a verdict as to the lake's ownership. Heavy rains in June
of 1934 caused a rapid inflow of water from the Blitzen River into Malheur Lake and
threatened grain stacks. In late August 1935, heavy rains caused waters to flow in large
amounts into Malheur Lake once again, and within weeks birds were returning to the
refuge.

Beginning in 1981, the climate changed again. In the next three years, precipitation
increased as considerable snows accumulated in the mountains. Spring runoff down
the Silvies River and Silver Creek brought snowmelt waters southward from the Blue
Mountains. The Blitzen River, flowing northward from Steens Mountain, did likewise.
With an enclosed basin and low summer evaporation rates, the water levels of the
Harney County lakes steadily rose each spring.

Harney-Maiheur Lakes Sub-Basin Assessment 7



SECTION TWO

By 1985, Malheur Lake had expanded to 89,000 acres. Normally dry Harney Lake to
the west had 20 feet of water in its lake basin. Tiny Mud Lake, sandwiched between the
two big lakes just west of what is called The Narrows, contained four feet of water.
Altogether, the three lakes covered 170,000 acres-265 square miles, perhaps the
largest extent in 150 years.

The impact of the flood on individual ranches and on the Harney County economy was
devastating. Ranchers first diked against the rising waters in the hope that the flood
would peak before damaging their homes. One by one the ranches yielded to the
inevitable. By 1985, 30 ranchers had been flooded out, their livelihoods, their lands,
and in many instances, their homes gone.

In sum, the Harney Basin lakes have advanced and receded and, in the case of Harney
and Mud Lakes, temporarily disappeared entirely.

CLIMATE
Harney Valley has a semiarid winter-rainfall type of climate with generally mild
summers, cold winters and an annual total average precipitation of around 10.5 inches.
Daily minimum temperatures are about 35 degrees less than daily maximums in July
and August and 20 degrees less than daily maximums during the winter. Summer
rainfall during the growing season is very minimal at the time of lowest humidity. These
climatic factors combine to produce a cold, desert, plant community (Upper Sonoran) in
the non-irrigated portions of the uplands and contribute to the problems of alkalinity and
salt deposits in the marshlands during the summer high-evaporation period.

Most of the precipitation occurs in the form of winter snowfall while summer
thunderstorms, sometimes accompanied by strong winds and hail, provide most of the
remainder. The average annual precipitation recorded at Burns Airport is 11.02 inches
with an average annual snowfall of 35.5 inches. The average annual precipitation
recorded at Refuge headquarters is 10.04 inches with an average annual snowfall of
25.00 inches.

There are two climatological stations in the sub-basin, one at Burns Airport at an
elevation of 4,140 feet and the other at Malheur Refuge headquarters at an elevation of
4,110 feet (See Tables 1 and 2 on pages 10 and 11). The average maximum monthly
temperatures range from 34.3° F in December to 84.4° F in July at the airport and 37.6°
F in December and 84.7° F in July at the refuge headquarters. The average minimum
temperatures range from 13.40 F in December and 46.8° F in July at the airport and
17.7° F in December and 49.2° F in July at the Refuge Headquarters.

The highest temperature recorded at Burns airport was 102° F in August, 1990 and the
lowest -28° F in February, 1992. The highest temperature recorded at Refuge
Headquarters was 104° F in August, 1 961, and the lowest was -33° F in January, 1992.
The date for the last killing frost in spring can range from May 29 to June 14 and the first

Harney-Maiheur Lakes Sub-Basin Assessment 8
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in autumn may occur from about August 26 to September 17 to provide a frost-free
growing season of 72-100 days, depending on elevation. Regardless, below-freezing
temperatures and frost have been recorded each month of the year. Harney Valley is a
high risk farming area due to these conditions. Crops that can be grown are limited to
hay and hardy cereals.

Harney-Maiheur Lakes Sub-Basin Assessment 9



SECTION TWO

Table #1, Burns, OR Monthly Climate and Precipitation Averages

BURNS WSO AP, OREGON (351175)
Period of Record Month/v Climate Sum mary
Period of Record: 5/1/1980 to 7/31/2000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Percent of possible observations for period of record. Max. Temp.: 96.5% Mm. Temp.: 96.4%
Precipitation: 96.5% Snowfall: 73.3% Snow Depth: 8 1.8%

Western Regional Climate Center, wrcc@drz.edu

BURNS WSO AP, OREGON
POR - Monthly Average Total Precipitation

1.5

1.25

0.75

0.5

0.25

8URNS WSO P, OREGON (351175)
Period of Record : 5/ 1/1988 to 7/31/2088

Jan Mar Ma9 Jul Sep Nov
Feb Apr Jun Aug Oct Dec

Day of Year
t

Average Total llonthI9 Precipitation

IOtct..,n
Reiona 1
C 1ictt

- Average precipitation recorded for the month.
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44.6 34.3 58.7

21.8 13.9 29.8

1.23 1.35 11.02

6.1 10.2 35.5

0 2 1

Average Max. 35.1 39.5 49.3 57.2 65.5 74.1 84.4 84.1 74.8 61.6
Temperature (F)

Average Mm.
14.7 18.5 25.6 29.7 36.6 41.6 46.8 44.7 36.5 27.3Temperature (F)

Average Total
Precipitation (in.)

1.13 1.21 1.27 0.87 1.18 0.77 0.40 0.40 0.48 0.72

Average Total
SnowFall (in.)

7.0 6.7 3.8 0.7 0.2 0.0 0.0 0.0 0.0 0.7

Average Snow
Depth (in.)

4 4 1 0 0 0 0 0 0 0



SECTION TWO

Table #2, Voltage, OR Monthly Climate and Precipitation Averages

VOLTAGE 2 NW, OREGON (355162)
Period of Record Month/v Climate Summari'
Period of Record: 4/ 1/1959 to 7/31/2000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max. 37.9 44.2 50.6 58.7 67.4 75.2 84.7 83.1 74.9 63.1 47.2 37.6 60.4Temperature (F)

Average Mm.
Temperature (F)

Average Total
Precipitation (in.)

Average Total
SnowFall (in.)

Average Snow
Depth (in.)

Percent of possible observations for period of record. Max. Temp.: 90.9% Mm. Temp.: 90.6%
Precipitation: 94.8% Snowfall: 94.7°/o Snow Depth: 92.6%

Western Regional Climate Center, wrcc@4r:. edu

VOLTAGE 2 NW, OREGON
POR - Monthly Average Total Precipitation

1.5

1.25

0.75

0.5

0.25

18.2 22.8 26.0 30.3 37.8 44.5 49.2 47.0 38.8 30.1 24.4 17.7 32.2

1.06 0.70 0.99 0.80 1.15 0.90 0.38 0.60 0.51 0.72 1.17 1.04 10.04

6.7 3.6 2.8 1.2 0.3 0.0 0.0 0.0 0.0 0.1 2.7 7.6 25.0

2 1 0 0 0 0 0 0 0 0 0 1 0

Jan

VOLTAGE 2 NtJ, OREGON (355162)
Period of Record 4/ 1/1959 to 7/31/2990

riar May Jul Sep
Feb Apr Jun Aug Oct Dec

flay of Year

Average Total Monthly Precipitation

0- Average precipitation recorded for the month.

Pe onq 1
C1irtt
Cert
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GEOLOGY'
Harney Valley is both a structural and erosional valley and lies within the High Lava
Plains Physiographic Province (Orr, Orr and Baldwin, 1992). The eastern edge, along
most of its margin, is marked by a north-trending fault that uplifted the Crow Camp Hills.
Faulting is also responsible for offsetting the east valley wall about three miles south of
Buchanan. The uplands just north of the valley have few faults but consist of a broad
rock strata dipping gently southward.

Erosion has produced a distinct topographic break between the valley floor and Wright's
Point, Dog Mountain and the adjoining upland area. Wright's Point is an excellent
example of inverted topography; a lava-filled valley with a creek bed left behind as a
linear ridge, then the unprotected softer rocks were eroded away from each side of the
former valley. The unconsolidated valley has been filled to a maximum thickness of 250
feet, predominately clay of lacustrine or lake origin, containing lenticular (double
convex) beds of sand and gravel varying greatly in thickness. These are located mainly
along the alluvial fans and the valley extensions of stream courses flowing into the
valley from the north. The deeper gravel layers and permeable zones in the underlying
volcanic and sedimentary rock produce a confined aquifer system cOntaining several
water-bearing layers separated by non-water-bearing interbeds of clay and tuff.

Tertiary rocks classified as volcanic and volcanic-derived sedimentary rock form the hills
around the valley and extend beneath it. The oldest rocks exposed in Harney Valley
are the sequence of rhyodacite, andesite, and basalt flows that form the western part of
Crow Camp Hills and are the eastern valley wall. Volcanic, pyroclastic, and
sedimentary rock form the bedrock hills north, northwest, and west of the valley and
extend beneath the unconsolidated valley fill.

Three distinct welded-tuff units laid down during the Pliocene (5-10 million years ago)
are interbedded with pyroclastic and volcanic-derived sedimentary rock. These rocks
have the capacity to transmit large volumes of water and much of the recharge for the
main aquifers beneath the valley originates in the hills to the north and moves through
them. The lowest of the three is exposed along Devine Canyon and the Silvies River a
few miles north of Harney Valley, and dips southward beneath overlying sedimentary
rock. The two younger welded-tuffs cap canyon walls and uplands along the north side
of the valley.

The local source vents that produced ash flow tuffs are located in the vicinity of Harney
and Malheur Lakes, and Burns. Evacuation of the ash flow magma caused the magma
chamber to collapse and form low areas with Harney Valley becoming a southward
dipping bowl.

Harney Valley is a circular, sub-volcanic sink with deep, curved, ring-fracture systems
located around the perimeter of the valley. This ring-fracture system has been buried
by alluvium over time. These faults are stair-stepped, being near the surface at the
valley perimeter and at continuing, deeper levels toward the center of the valley.
Volcanic action near the valley, as well as long distances from area, have contributed to

Harney-Maiheur Lakes Sub-Basin Assessment 12
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deposits of wind-carried ash which landed on the surface of ancient lakes and formed
layers within the lake bed sediments. This lacustrine overlay of ash deposits locally
covers older, cinder deposits.

HYDROLOGY
The Harney-Malheur Lakes Sub-basin covers an area of approximately 1,400 square
miles. The ground water system receives recharge from the adjacent uplands where
the bedrock is faulted and broken, and also from seepage of streams draining adjacent
uplands. Although Silver Creek, the Silvies River and the Donner und Blitzen River do
not originate within the sub-basin, all eventually discharge into Harney or Malheur
Lakes.

During prehistoric times the basin was drained by the Malheur River and exited the
valley through an outlet near Princeton. This outlet was blocked by a Pleistocene lava
flow. The last time water flowed from Malheur Lake through Virginia Valley occurred
32,000 to 38,000 years ago (Maiheur Lake Flood Damage Reduction Study, U. S. Army
Corp. of Engineers, 1987). An ancient lake once filled Harney and Blitzen Valleys over
200 feet above the current levels, as can be seen by the multi-leveled wave cut terraces
and various geomorphic features.

As is characteristic of closed basins, the level of Malheur Lake can widely fluctuate with
climatic conditions. Tree rings of stumps found at the bottom of Malheur Lake show
climatic conditions varied widely, with the years 1790-1792, 1802-1835 and 1907-1913
being exceptionally wet. In the periods 1842-1 849 and 1918-1934, Malheur and Harney
Lakes were almost dry.

The peak water level fluctuated within a band of four feet from 1903 to 1982, but
beginning in 1982 the lake level started to rise and expanded to include Mud Lake and
Harney Lake. The year before (1981) the Burns weather station had recorded 16.77
inches of precipitation (154 percent of normal) and Malheur Lake started to rise.
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This is the Larry Dunn Ranch at Mud Lake on October 17, 1983.
The water has receded about 12 inches from the high level reached in July, 1983.

The Dunn Ranch headquarters since the early 1900's is located just east of
The Sand Reef which separates Hamey Lake from Mud Lake area west of

The Narrows and Maiheur Lake. Photo by Pauline Bra ymen.

The lake level reached 4102.68 feet by 1985, a deviation of approximately 7.5 feet
above the normal range (see Graph #1 and Table #3). At this level, and since Malheur
Lake is so shallow, each one-foot rise in water level equals between 8,000-9000
additional water-covered surface acres (see Table #4). The high water level almost
reached the surface level elevation of 4,115, the point at which the lake would start
draining through the prehistoric outlet near Princeton. Map 4 shows the extreme
difference between the surface areas of Harney, Mud and Malheur Lakes in a dry, low
water year (1962) and a wet, high water year (1985). Note that the computer-generated
map using elevation points has created a distortion of the outermost maximum 1985
waterline and the lakes' surface areas were not quite as large as shown.
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GRAPH #1
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SECTION TWO

Table #3: Malheur Lake Peak Annual Elevations. Surface acreages are interpolated
estimates from a U.S. Fish & Wildlife Service report, NEC-86/20 dated September,
1986.
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Year Peak Elevation Surface Acreage
1938 4092.70 31,780
1939 4093.00 34,600
1940 4091.92 24,304
1941 4093.02 34,788
1942 4094.81 51,695
1943 4095.24 55,756
1944 4093.50 39,300
1945 4094.48 48,560
1946 4093.60 40,240
1947 4092.80 32,720
1948 4093.77 41,838
1949 4093.30 37,420
1950 4092.56 30464
1951 4093.42 38,548
1952 4095.39 57,166
1953 4094.44 48,180
1954 4093.57 39,958
1955 4092.20 27,080
1956 4093.84 42,496
1957 4095.12 54,628
1958 4095.16 55,004
1959 4093.30 37,420
1960 4091.82 23,184
1961 4090.88 12,800
1962 4090.78 11,800
1963 4091.50 19,600
1964 4091.92 24,304
1965 4094.34 47,230
1966 4093.20 36,480
1967 4092.40 28,960
1968 4091.90 24,080
1969 4092.20 27,080
1970 4092.60 30,840
1971 4094.20 45,900
1972 4094.47 48,465
1973 4093.34 37,796
1974 4093.36 37,984
1975 4092.73 32,062
1976 4093.54 39,676
1977 4093.06 35,164
1978 4093.68 40,992
1979 4094.68 50,460
1980 4094.80 51,600
1981 4094.52 48,940
1982 4095.85 61,490
1983 4098.80 88,860



SECTION TWO

Table #4: ElevationNolume/Surface Area-Table for Maiheur Lake and Harney-Mud
Lakes.

1984 4102.42 - 122,360
1985 4102.68 124,440
1986 4102.60 123,800
1987 4100.94 109,400
1988 4099.06 91,352
1989 4098.90 89.830
1990 4097.60 77,660
1991 4095.38 57,072
1992 4091.00 14,000
1993 4093.50 39300
1994 4093.20 36,480
1995 4092.65 31,310
1996 4094.20 45,900
1997 4094.90 52,550
1998 4096.75 70,100
1999 4098.22 83,234
2000 4097.32 75,252

Elevation

$

Malheur
ci , e

A

Lake
ci c 1 a

acres

Harney-Mud Lakes

4tcres
4,080 0 0 0 0
4,085 0 0 17,700 16,000
4,088 0 0 55,147 19,900
4,089 6,238 2,000 72,184 21,600
4,090 12,500 4,000 91,523 22,200
4,091 43,700 14,000 113,113 23,000
4,092 78,600 25,200 136,954 25,000
4,093 108,376 34,600 163,096 27,300
4,094 147,582 44,000 191,538 29,600
4,095 196,255 53,500 222,281 31,900
4,096 254,391 62,900 255,324 34,200
4,097 322,035 72,500 290,668 36,500
4,098 398,794 81,100 328,361 38,900
4,099 484,699 90,800 368,406 41,200
4,100 580,062 100,000 410,751 43,500
4,101 685,022 110,000 455,396 45,800
4,102 799,493 119,000 502,341 48,100
4,103 922,471 127,000 551,338 49,900
4,104 1,053,451 135,000 601,937 51,300
4,105 1,191,936 142,000 653,985 52,800
4,110 1,990,867 178,000 935,977 60,000
4,115 2,975,805 216,000 1,257,218 68,500
4,119 3,900,262 247,000 1,544,811 75,300
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The combined three lakes covered approximately 172000 acres (279 square miles) as
compared to 67,000 at the 4,093 foot elevation during this high water period, probably
the largest surface area attained in the last 150 years.

Lawen Area Ranches. April 14, 1984
Photo by Pauline Bra ymen

Many roads, agricultural operations and utilities were damaged and disrupted. Sections
of State Highway 205 south of Burns to Frenchglen, and State Highway 78 between
Burns and Crane, were under water (Hatton, 1988). State Highway 205 had to be
raised twice to be above the high water and the damaging wave action, Power poles
were sheared off by the movement of ice during spring break-up.

Prior to a study conducted by the U. S. Geological Survey in 1975, investigations
suggested that the Silvies River contributed most of the inflow to Maiheur Lake,
however the 1975 study showed that the Donner und Blitzen River is also a major
contributor. Because of the amount of water diverted for irrigation from the Silvies, only
about 32 percent of the long-term average annual flow reached the lake over a 36-year
period (1939-1974).

The snowmelt on Steens Mountain provides water for the Donner und Blitzen River, the
major source of water for Malheur Lake. Water is diverted for irrigation and habitat
maintenance of Malheur Refuge. During the same 36-year period (1939-1974), about
45 percent of the long-term average annual flow reached the lake.

The remainder of the average inflow into Malheur Lake can be contributed to rainfall (16
percent) and springs, mainly Sod House Spring (six percent).

Harney-Maiheur Lakes Sub-Basin Assessment 19
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The other streams flowing into the sub-basin are noted by the following specific areas
for clarity in reference to aquifers:

Northern Valley Front (Harney Valley):
The streams flowing south off the Malheur Forest go underground and disappear
around mid-June due to irrigation of meadows and natural stream processes. The
streams along the valley front are reduced to minimum flow by August 20. They
typically disappear from the surface anywhere from two and one-half miles to four miles
(Rattlesnake and Cow Creeks) below the Forest Service boundary. Rock Creek flows
to Corcoran Reservoir and is at minimal flow from that point during summer irrigation.

The streams (Poison, Devine, Prater, Soldier, Mill, Coffeepot, Rattlesnake, Cow and
Rock Creeks) flowing out of the canyons into the valley contribute water to buried
channels of ancient alluvium to form linear aquifers. These linear aquifers do not form a
straight line, but are serpentine as they wind downward toward the lower valley
elevation. The aquifers are buried channels of sand and gravel covered by mud and
silt. Rapid deposition of sediments took place during the geologic time of the late
Pleistocene. High flooding brings down more water-bearing alluvium and a layering
effect is created with the coarse sediment forming channels covered by broad over-
bank layers of mud and silt.

The aquifers are difficult to find when drilling for water. The channels do not necessarily
repeat in the same location over subsequent depositional periods. There is very little
stacking of the water-bearing sand and gravels on top of each other because of the
active, serpentine conformation of the aquifers.

Stinkingwater Front:
This area's stream hydrology is the same as the North Valley Front. The intermittent
streams (Mahon and Crow Camp Creeks) finger through distributaries to the lower
elevations of Maiheur Lake.

Riddle Creek:
The streams (Riddle, Smyth, Paul Creeks) in this portion of the sub-basin do not flow
past Dry and Barton Lakes. From these lakes back toward the southeast, most wells
are producing in volcanic sands and fractured, competent volcanics. Competent
volcanics tend to break without deforming to maintain open fractures. The area north of
the Round Barn/Dry Lake area contains local cinder beds which form high quality
aquifers.

Jackass Mountain:
Intermittent Jackass Creek and its tributaries provide surface water for the aquifers
which are confined to fractured systems in volcanic rock and are hard to locate for
drilling wells.

Harney-Malheur Lakes Sub-Basin Assessment 20
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Harney Lake:
The sediments around Sand Gap and southward have limited aquifer potential. The
better water-bearing zones of volcanic cinder beds and porous lava flows are located
from Sand Gap northward. Silver and Hughet Creeks provide surface water for the
aquifers in this area.

GROUNDWATER
The shallow aquifers in Harney Valley are unconfined and only partly filled so that the
water table is at atmospheric pressure. The deeper alluvial aquifers and those in the
underlying tertiary volcanic and sedimentary rocks are usually confined. The water is
under pressure greater or lesser than the atmosphere, as it is enclosed above by beds
of low permeability. Some of the aquifers in the area are confined under sufficient
pressure to create flowing or artesian wells at land surface.

Harney Valley and the surrounding water-delivering uplands are, for practical
considerations, a closed hydrologic system. Inflow is from precipitation and outflow is
from evapotranspiration. In such a system, the deeper confined aquifers remain filled at
a relatively constant volume. Over time, the shallower, unconfined aquifers remain filled
at average water table levels related to the Silvies River and recharge must equal
discharge. Water moves through the shallow, unconfined aquifers in recharge areas
and the confined aquifers lose water upward through the unconfined aquifers in the
discharge areas. The uplands also tend to be areas of recharge, the Iov\ilands areas of
discharge.

The chemical character of the water changes as it moves southward from calcium
bicarbonate with low mineral content to sodium bicarbonate with moderate to high
mineral content. The water is generally of excellent quality near the western, northern
and eastern edges of the valley. As water moves out into the valley it contains trace
levels of boron, sodium, and dissolved salts. Excessive concentrations build up in and
near Malheur Lake making the water unsuitable for most uses.

There are also various locations of thermal water from flowing wells and natural hot
spring sources. Any water warmer than 65° F. (18° C.) in this area is considered to be
thermal. Locations of some hot water sources are: near Hines and about 5 miles south
(temperatures of 70-80° F., 21-27° C.), the northeastern part of Sunset Valley
(temperature of 105° F., 41° C.), hot springs around the perimeter of Harney Lake, and
Crane Hot Springs (temperature of about 175° F., 80° C.). The common aquifer is
probably the cinder zones in the younger volcanic rocks at the edge of valley foothills.

SURFACE WATER
Soils are covered over large areas with an alkali crust in some parts of the valley.
Water drainage over these areas dissolves and carries off part of the alkali. The brown-
colored, alkali-laden water moves only short distances because most of it flows into
ditches and nearby fields, where it evaporates and infiltrates into the soil. However, this
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is not the case in the South Harney Valley where the alkali water moves into Malheur
Lake from nearby alkali flats.

WATER SUPPLY
The Silvies River, Silver Creek and the Donner und Blitzen River contribute to, but are
not part of, this sub-basin. The average discharge for the river near Burns is 128,000
acre-feet per year or 177 cubic feet per second (cfs). The maximum discharge was
4,960 cfs on April 6, 1952 and the minimum discharge was no flow in July-September,
1934. Other small streams also contribute to the water supply. The Silvies River drains
approximately 1,200 square miles and represents one-fourth of Harney Basin. See
graphs numbered 2, 3 and 4 of available data for minimum and maximum flows.

Silver Creek originates in the northwest corner of the county and drains approximately
900 square miles flowing through Warm Springs Valley to Harney Lake.

The Donner und Blitzen River (often called the Blitzen River) originates on the Steens
Mountain and flows northward for 5.0 miles to discharge into Malheur Lake. This river
system drains approximately 1,000 square miles. The average discharge for the river
near Frenchglen is 91,290 acre-feet per year or 126 cfs. The maximum discharge was
4,270 cfs on April 26, 1978 and the minimum was 4.2 cfs on December 9, 1972.
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GRAPH #2- HISTORICAL STREAMFLOW DAILY VALUES GRAPH
FOR ROCK CREEK
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SECTION TWO

GRAPH #3- HISTORICAL STREAMFLOW DAILY VALUES GRAPH
FOR DONNER UND BLITZEN RIVER
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GRAPH #4- HISTORICAL STREAMFLOW DAILY VALUES GRAPH
FOR MALHEUR LAKE OUTLET AT NARROWS
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HUMAN USES
The two main activities contributing to the sub-basin economy are agriculture, consisting
mostly of livestock production, and the providing of services to recreation visitors and
sportsmen. Timber harvesting, once a major economic resource, is no longer a primary
contributor due to political and environmental issues.

As with the other surrounding sub-basins, agriculture consists of growing alfalfa, spring
grains, wild hay for livestock feed, and grazing for livestock and wildlife. Most
production comes from irrigated lands rather than dry land farming due to a short
growing season with low annual precipitation. Wild hay fields are flood irrigated in early
spring and alfalfa and grains are watered with wheel-lines and overhead sprinkler
systems from drilled wells later in the summer.

The hydroponic growing of fruits and vegetables near Crane Hot Springs has recently
become an economic venture in the sub-basin, It utilizes the hot water from the springs
to provide heat for greenhouses and drilled wells as the water source for hydroponic
growing solutions.

Water is the limiting factor for cropland irrigation and surface water is at or near full
appropriation during the summer months. With the exception of the period between
March 1 and May 1, the Maiheur Lake Basin program prohibits the issuance of any
permit for any use of surface or groundwater if the use has the potential to substantially
interfere with surface water unless the applicant shows a preponderance of evidence
that unappropriated water is available to supply the proposed use at the time(s) the
amounts are requested. Soil conditions also limit production due to shallowness, poor
drainage and alkalinity.

Recreation use continues to increase as more people, both regionally and nationally,
become aware of the sightseeing, wildlife viewing and backcountry opportunities offered
in southeastern Oregon. Steens Mountain, located in a nearby sub-basin, and the
Maiheur Wildlife Refuge in the southern part of this sub-basin, are the two best-known
natural features that drawvisitors to the area. Diamond Craters Outstanding Natural
Area is well known for geologically recent volcanic features, while numerous historic
structures can be found throughout the sub-basin.

Large numbers of migrating waterfowl, particularly snow geese and pintail ducks, as
well as cranes, shorebirds and wading birds arrive in Harney Basin each spring, most
staying long enough to replenish their energy reserves before departing for northern
nesting areas. The floodplain of the Silvies and of the streams on the northern valley
front provide most of the forage they require. An annual waterfowl festival is held each
year by local residents to show visitors this phenomenon and enhance the economy of
the area. Bird watching continues to draw many visitors throughout the spring and
summer.

Goose, duck and upland game bird hunting, and hunting for antelope, deer, and elk
account for recreation visits during scheduled hunting seasons. Hiking, rock hounding,
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off-highway vehicle use, snowmobiling and stream fishing are also popular recreational
pursuits during various times of the year.

The Northern Paiute people have traditionally gathered native plants and continue to
gather them for various uses. The lands around Harney and Maiheur Lakes were
important sources for plant products as were the surrounding foothills and the meadows
in the northern part of Harney County.

A field of camas in bloom in the Hamey-Maiheur Lakes Sub-basin. 1995

A Native American woman canying a basket of camas root, circa 1890.
Camas root was a staple of the Harney Valley Paiutes
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Plants found in the sub-basin and used by the Harney Valley Pa lutes are listed in
Appendix B. The lakes and surrounding habitat also provided fish, waterfowl, and other
birds for food. Other areas of the valley and foothills provided rabbits, other small
mammals, deer and antelope.

WILDLIFE
The Harney-Maiheur Lakes Sub-basin has a variety of wildlife and diverse habitats.
Different forms of wildlife are associated with each type of area and some are unique to
Harney County (see Appendix A). Elk, deer and antelope are the primary big game
species found in the sub-basin with elk staying mainly in the northern portion of the
Harney Valley and the upper, forested lands.

Elk forage in the higher elevation forest during the summer and winter below the 5,500
feet elevation in the transition zone of sagebrush and juniper between the forest and the
valley floor. However, elk have been seen in lower valley areas migrating in small
numbers between the high country and winter ranges.

Deer move to upper forest areas in the summer, but also utilize sagebrush and juniper
habitats and marshlands on the Malheur Refuge and private lands.. Winter will find
them in upper elevations below the elk winter range, again using sagebrush and juniper
habitats and often moving down to the open, valley meadows and marshlands to feed.

Antelope summer in a variety of habitats, including the upper forested lands as well as
sagebrush areas, particularly low sage. As with deer, they are also found in the valley
meadows and foothill grasslands. Winter will find them on private meadows and low
elevation areas around Harney and Malheur Lakes and in Diamond and Happy Valleys
avoiding deep snow.

Coyotes are common within the sub-basin and are often seen in all vegetative types
and topography, including the open, meadows in the valley. Bobcats, although
secretive and not as numerous, live in the rocky canyon rims above the valleys.

There are a variety of upland game birds in the assessment area such as: pheasant,
quail, sage grouse, mourning dove, and chukar. Pheasant numbers are limited as they
do not thrive well due to the area's cold, wet springs and lack of grain crops for feed.
Some hunting takes place on private agricultural lands and the Malheur Refuge. Quail
inhabit many of the same areas as pheasants, although in much greater numbers.
Chukar are scattered throughout the sagebrush and rimrock areas with populations
varying according to weather and food supplies. Sage grouse, the largest of the native
upland game birds are declining in numbers, and can be found in the sagebrush areas
of the upper foothills. Mourning doves are common throughout the sub-basin during the
summer nesting season, but gather in large numbers to migrate when the first hard
frosts come to Harney Valley.
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There are a small number of wild turkeys that the Oregon Department of Fish and
Wildlife planted on forest service and BLM-managed lands in the northern end of the
watershed area during 2000 and 2001. They are the Rio Grande sub-species and were
brought from the Medford area in southwestern Oregon.

There are also two known active winter eagle roosts in the northern end of the
watershed, one 244 acre site totally on forest service lands (Rattlesnake Roost) and the
second on a site comprised of 231 acres of forest service lands and 108 acres of BLM
lands (Coffeepot Roost). These foothill roosts contain stands of large, coniferous trees
near principle feeding areas in Harney Valley. The roost trees are old-aged, dominant,
open-structured ponderosa pines, often spike-topped or snags. There is also one
suspected bald eagle roost in upper Soldier Creek.

The Malheur-Harney Sub-basin is one of the most important waterfowl and lesser
sandhill crane migratory use areas in the Pacific Flyway. The assessment area, notably
Maiheur Refuge, the Silvies River Floodplain and Diamond Valley, also provides nesting
habitat for a number of waterfowl, shorebird and marsh bird species, and greater
sandhill cranes. Large numbers of longbilled cwlews nest in the Silvies River
Floodplain and the alkali fiats around Harney Lake on Maiheur Refuge support a
population of snowy plovers, the largest in Harney County and one of the largest in
North America.

The Silvies River Floodplain is just outside and adjacent to this assessment area, It is
an integral part of the Harney Basin waterfowl, marsh bird, and shorebird habitat and
closely connected to the resource management of this assessment area. Maps 5
through 13 show principal use areas during the three-year period, 1975-1 978, for
waterfowl, shorebirds, marshbirds and raptors.

A surface area of about 50,000 acres (about 150,000 acre-feet) is needed on Maiheur
Lake to create the minimum desirable level of use of Malheur Refuge by waterfowl.
Harney Lake, the final destination of the basin's water, is valuable as a nesting area for
waterfowl and acts as a collection area for undesirable alkaline water periodically
flushed from Maiheur Lake (Thompson, et. al., The Fish and Wildlife Resources of the
Malheur Lake Basin, Oregon and Their Water Requirements, Oregon State Resources
Board, 1968).

Tundra swans use Maiheur Refuge during both spring and fall migration. Snow geese
also use the Harney Valley and the refuge on their spring and fall migrations. Most use
occurs at Double 0, Harney and Maiheur Lakes, and the Silvies River Floodplain.
Pintail ducks are one of the most abundant species that use the sub-basin with Maiheur
Lake and the Silvies Floodplain supporting the largest populations. Pintails feed in short
meadow vegetation, as do snow geese. The fluctuation of the water level of Malheur
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Lake is also necessary to provide the growth of sub mergent vegetation (mainly sego
pondweed) as feed for these ducks and many other waterfowl species.

About 1,500 pairs of Canada geese nest in the basin with most use on the Malheur
Refuge. However, fewer egg predators exist on the Silvies River Floodplain and
Canada geese usually have fair success even when nest concealment is poor in early
spring.

Hunting for ducks and geese is popular during the fall and winter hunting seasons.
Hunting takes place on private lands as well as certain areas of Malheur Refuge. Some
ranchers supplement their income by leasing hunting privileges on their lands to
hunters.

Lesser sandh ill cranes concentrate in the meadows east and south of Burns while the
Greater Sandhill cranes prefer the grainfields on or near the Maiheur Refuge, but also
are seen the Silvies Floodplain to feed and nest.

Many species of marshbirds come to the sub-basin to feed and most remain to nest.
Most nesting occurs on Malheur Refuge. However, a colony of California and ring-billed
gulls use an area about 5 miles southeast of Burns and Franklin's gulls and Forster's
terns nest in colonies in the north-central portion of Malheur Lake. White pelicans use
Malheur Lake as they feed on large numbers of carp.

The Harney-Malheur Sub-basin is located in the high desert steppe with its higher
perimeter having desert-type vegetation and an arid climate. The lower, interior closed
basin with its marshes, meadows and wetland vegetation creates a very contrasting
environment. The annual weather cycle is characterized by hot, dry summers and cold
winters. Because of the dry climate, water plays an important role in determining
species distribution and populations during extreme conditions. Wildlife species unique
to the area evolved as water distribution and geographical isolation lent to their
development. The red-band trout and Malheur shrew are examples of such species.

A number of threatened, endangered or sensitive mammals, birds, amphibians and
reptiles can be found in the sub-basin (Table #5).
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Table #5: Threatened, endangered or sensitive mammals, birds, amphibians and
reptiles that are known to occur within the Harney-Malheur Lakes Sub-basin.

Of the two lakes (Harney and Maiheur), Malheur Lake is primary for the production of
waterfowl and provides the major and preferred waterfowl food, sego pondweed.

FISH
Both native and non-native fish species are found in the Harney-Malheur Lakes Sub-
basin (Appendix C). The native fish are derived from Columbia River fauna that came
from early connections with the upper Snake River and in recent times from the lower
Columbia (Klingman, Bond, Cole, et. al., 1971). Non-native species were introduced
into streams, lakes and reservoirs primarily by the Oregon Department of Fish and
Wildlife (ODFW) to establish game fish populations. Smallmouth bass have been put in
Krumbo and Bigfoot Reservoirs. ODFW continues to stock these small reservoirs with
bass and rainbow trout, but no longer put hatchery trout in the creeks and rivers. Some
of the private reservoirs have also been stocked with non-native species by other
individuals.

Carp, another introduced species, is common in the lower portion of the Silvies River,
Harney and Malheur Lakes, and the canals and ditches within Malheur National Wildlife
Refuge and on private lands. This species creates water quality problems by increasing
water turbidity and consuming aquatic vegetation important as food for waterfowl. Other
non-native fish scattered throughout the basin include suckers, roach, chisel-mouth, and
squawfish.

The main habitats for fisheries are concentrated in three locations: north basin along the
valley front, the Riddle Creek area, and the large Harney and Maiheur Lakes. The north
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COMMON NAME

bald eagle

SCIENTIFIC NAME
Haliaeetus
leucocephalus

STATUS

Threatened

columbia spotted frog Rana Iuteiventris Federal Candidate
ferruginous hawk Buteo regalis Sensitive

greater sandhill crane Grus Canadensis
tab ida

Sensitive

long-billed curlew Numenius americanus Sensitive

peregrine falcon Falco peregrinus
ana turn

Endangered

preble's shrew Sorex preblei Sensitive
trumpeter swan 0/or buccinator Sensitive

western sage grouse Centrocercus
urophasianus phaios

Sensitive

wolverine GuIo gulo luseus Sensitive
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basin streams are Poison, Devine, Prater, Soldier Coffeepot, Rattlesnake and Cow
Creeks. The Riddle Creek area constitutes the Riddle, Smyth, and Paul Creek system.
Trout habitat is poor in the Silvies River below Five Mile Dam to Harney and Malheur
Lakes. A combination of natural channel characteristics, irrigations dams and
diversions and the presence of non-native fish species all lend to this condition.

Many fish-bearing streams are disjunct from Harney and Maiheur Lakes due to
topography, current climatic conditions and irrigation uses. The lakes were also isolated
from the Malheur, Snake and Columbia Rivers when the ancient drainage outlet
southwest of Princeton was blocked by a Pleistocene lava flow, creating a closed basin
water system.

A comprehensive fish and stream survey obtaining genetic samples for native red band
trout was completed for Paul, Riddle and Smyth Creeks by ODFW and BLM in 2000. A
survey has also been completed for Poison Creek with future surveys planned for
Devine, Prater, Soldier, Coffeepot, Rattlesnake, and Cow Creeks. Approximately 100
miles of redband trout stream habitat are located within the sub-basin (Map 14).

The redband trout and the Malheur mottled sculpin are two fish that have been
designated as sensitive species in the Harney-Malheur Lakes Sub-basin (Table #6).
Both species have similar habitat requirements and prefer cool, clear, fast-flowing water
with clean cobbles and gravels. Harney Lake, as well as the cold-water springs to the
west of the lake and located outside the assessment area contain Tui chubs. These
springs (Hughet, Barnyard, Johnson), provide important habitat to an isolated,
genetically unique species.

The recommended minimum flows for streams in the sub-basin are based primarily
upon the biological requirements of trout, but will accommodate warm-water fish. These
follow seasonal stream discharge patterns to which the natural life cycles of trout have
become adapted including spawning needs. Since these requirements are minimums,
conditions would be less than optimum.

A certificate of water right was issued to the Oregon Water Resources Department in
1991 to provide a minimum flow for Rattlesnake Creek ranging from 3 cfs to 1 cfs from
January through July, and .42 to .94 cfs during the rest of the year. The water right is
from the East Fork (T. 215, R. 32.5 E., WM, Sec. 20, SE 1/4 SW ¼) downstream to Bain
Ditch (T. 225, R. 32.5 E., WM, Sec. 8, SE 1/4 SW 1/4). It is the only certificate issued for
fisheries stream management in the assessment area.
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