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HARNEY COUNTY WATERSHED COUNCIL
PURPOSE: 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 plans beneficial to the people and the environment.

MISSION: 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.

MALHEUR LAKES BASIN WATERSHED ASSESSMENT: The purpose of watershed assessment is to
provide a factual basis for watershed management plans. The assessments serve as a planning tool for
the Harney County Watershed Council (HCWC) and others. Some assessments are grant funded and
developed under contract with the Oregon Watershed Enhancement Board (OWEB) using the guidelines
in the OWEB Assessment Manual.

The Malheur Lakes Basin Watershed covers approximately 6.1 million acres, which is about 95% of the
area of Harney County. The basin is comprised of seven sub-basins, some of which reach into Grant and
Lake County, and Nevada: Silver, Silvies, Harney-Malheur Lakes, Donner und Blitzen, Guano, Thousand
Virgin and Alvord Lake. See Maps 1 and 2. Given the large geographic land mass that these basins
cover, assessing the health of a single sub-basin watershed is a difficult and complex task that includes
finding and compiling available data, determining what additional data is needed, and analyzing the
available data to identify issues or problems, and ultimately to identify and prioritize actions to address
those issues.

The Harney County Watershed Council was created in 1998, and was new to the business. Funds were
limited and thus the council elected to address only one sub-basin assessment at a time. The council
decided to not address specific issues or projects until all the sub-basin assessments were done, and in
the process they would educate themselves and the community about watershed health issues. Toward
this end, three sub-basin assessments have been done: Silver, Silvies, and Harney-Malheur Lakes. The
Donner und Blitzen is the fourth. Three more in the south end of the basin have yet to be done.

The Donner und Blitzen Sub-basin Assessment is essentially the fourth chapter in a book about the
Malheur Lakes Basin Watershed, and is therefore part of a work-in-progress. When all the chapters
(seven sub-basins) are done, the watershed council will initiate a process to review all the sub-basin
assessments and complete a Basin Action Plan, compiling all the old and new data into a meaningful
picture of the watershed, and then work to identify and prioritize specific projects to improve watershed
health for the entire basin.

For this process to be effective, the community needs to be fully engaged. The Harney County
Watershed Council has good collaboration with the public land managers (BLM, USFS, USFWS) that
control over three-quarters of the land in Harney County, but the involvement of private landowners that
manage the remaining lands has been limited. The council will strive to expand private landowner and
private citizen involvement in the process through education and opportunities to participate in the
collection and analysis of data, and decisionmaking about actions.

COLLABORATION: 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
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District, Oregon State University, USDA Natural Resources Conservation Service, USDA Agriculture
Research Service and the Malheur Lake Basin Working Group.
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District Bureau of Land Management.
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Tim Walters, Fisheries Biologist, Malheur Watershed, Oregon Department of Fish and
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Cindy Weston, Fish Biologist, Burns District BLM
Rick Roy, Malheur National Wildlife Refuge, USF&W
Rick Vetter, Emigrant Creek Ranger District, USFS
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saw it through despite the physical pain and limitations. Thank you, Lew, fora job well done.

SUB-BASIN DESCRIPTION
The Donner und Blitzen Sub-Basin is located in the center of Harney County, Oregon (Map 1). The sub-
basin has 505,127 acres. BLM GIS mapping indicates the sub-basin is 54.6 miles long, north to south,
and 27.2 miles wide near the middle. Its perimeter is 174.7 miles long. It has 1,391 miles of stream, but
less than half (383.6 miles) are perennial stream miles. Donner und Blitzen Sub-Basin is identified by
HUC 17120003. The sub-basin has five watersheds, HUC #1712000301 to HUC #1712000305. (See
Maps #2 and #5.)

Note that Malheur Lake is not included in the sub-basin, although all waters collected by the Donner und
Blitzen River flow into the lake. Since the Malheur Lake Basin is a closed basin, and several sub-basins
flow into Malheur Lake, the Oregon Water Resources Department made Harney and Malheur Lakes its
own sub-basin (Vickstrom, 2001).

The sub-basin is 75% public land (BLM - 62.4%, Refuge - 12.8%, State - 0.2%) and 25% privately
owned. (See Map # 4.) Management activities are dominated by federal land managers. Federal
planning and management activities are driven by complex laws, rules and regulations, and extensive
requirements for public involvement, review and appeal processes.
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HISTORICAL LAND USE

HISTORY OF THE DONNER UND BLITZEN SUB-BASIN AND
SURROUNDING AREA
The Donner und Blitzen 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. The Paiute people moved through and lived in different areas on a seasonal
basis, hunting and gathering. They were placed on the Malheur Indian Reservation in 1872, which was
1.8 million acres in size. In 1878 the Malheur Indian Reservation was terminated and the land was made
public domain. 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 in the region were trappers who explored the area looking for beaver in the 1820's.
The Peter Skene Ogden expedition in 1826 explored the Malheur River and mapped Harney and Malheur
lakes. A detachment of U.S. troops under the command of Captain Henry D. Wallace entered the valley
in 1859 searching for a feasible wagon road to Salt Lake City. Captain Wallace named Harney Lake for
General William. S. Harney, commander of the U.S. Army in Oregon in 1858-1859. Many streams and
landmarks were named during this period, including Steens Mountain for Enoch Steen, a military major
assigned to build roads in the area.

On March 15, 1859, Oregon became the 33rd state, but the eastern portion was not settled. Gold was
discovered in 1861 in Baker County and in 1862 at Canyon City. The first settlers moved into the Harney
area as early as 1862. After the Civil War ended, the rate of settlement increased substantially. The
cattlemen and sheep raisers were drawn to the plentiful grass on public and private lands. The increase
in immigrants and prospectors resulted in broken treaties and Indian uprisings.

Federal troops were sent to establish camps at Harney and Alvord in 1866 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. Later the valley and future county would also be known as
"Harney."

The military presence in areas adjacent to the sub-basin offered some sense of protection and more
people started to settle here. It was about this time that the Willamette Valley was running short of grass.
Cattlemen from the Willamette Valley trailed their herds over the Cascades to find new grasslands and to
feed the miners.

Peter French arrived in 1872 with cattle and horses from California. He began to buy land and haying
equipment and started a fencing program to keep the livestock off the hay meadows. French built an
irrigation and drainage system to spread the water and irrigate. A combination of flood irrigation and sub-
irrigation was probably used.

The cattle gathered for market were generally four to six year old animals. Keeping a calf crop this long
before selling takes a lot of forage, either as grass or a grass and hay reserve supply. The high desert
has good water years and dry years, but periods of drought occur about every 83 years, based on tree
ring studies. Dry years are just more common (Eddleman, 1989).

French bought land, much of it swamp land, from the state at $1.25 an acre with 20 percent down, as did
John Divine and many others. Settlers had taken up most of the irrigation land by the early 1880's. The
Swamp Land Act Congress passed in 1850 impacted a large number of states in the southeast, andwas
extended to Oregon in 1860. No surveys were done and no definition of swampland was in place, but the
1870 legislature identified the land and published a list. Any citizen could buy the listed land for $1.25 an
acre. By 1878, the Secretary of the Interior had not acted on any of the applications, so the State had no
swampland to sell, but had taken payments for 215,000 acres. By 1890 all this had been settled and
deeds issued (Oregon Blue Book, 1991-1 992).

Donner und Blitzen Sub-Basin Assessment



HISTORICAL LAND USE

Through the 1880's, the cattle industry 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 rangelands, at times in conflict with the cattlemen
(Hatten, 1988).

Many small communities were established and thrived throughout Harney County from the 1870's
through the early 1900's. Most were established to accommodate homesteaders and farmers growing
alfalfa, malting barley, wheat and other produce. By 1920, most settlers were driven away from the
Steens by cold winters, summer frost, and drought. The Riddle brothers, who ranched on the Little Blitzen
River, were an exception. They settled this 1,220-acre ranch in the late 1800's and it operated
continuously until 1986 when the BLM acquired and designated it a National Historic District.

Diamond, established in the early 1870's, was once a center for ranchers and sheep men to purchase
merchandise and outfit their operations each year. Now there is only the Diamond Hotel (a bed and
breakfast), a couple of residences and an elementary school.

The small community of Frenchglen was named after Pete French and Dr. Hugh Glen, who was Pete
French's father-in-law. The "P" Ranch was established in 1872 as the headquarters for French-Glen
Livestock Co. Pete French spent 25 years developing the "P" Ranch into a productive ranch with an
irrigation and drainage system. French owned 150,000 acres at the base of Steens Mountain. He was
unarmed when allegedly shot and killed by Ed Oliver on December 26, 1897, over a fencing dispute. The
Eastern Oregon Livestock Company was formed in 1916 and became the owner of the "P" Ranch.

The once busy but now defunct town of The Narrows was located on a narrow strip of land between
Malheur and Mud Lakes. Albert Hembree built a store there in 1889. He received authorization for a post
office in 1892. Also in 1892, Charles A. Haines built a house on the narrow strip of land hoping to develop
a cattle ranch. His house turned out to be the beginning of a fair sized town known as The Narrows.
Being the only stopping place south of Burns and north of Frenchglen, Haines built a store, a stone
warehouse and several other buildings to serve travelers. He operated a small bank, was the justice of
the peace, and the postmaster from 1897 until his death in May, 1916. Highway 205 was not paved to
The Narrows until 1960, and it was 1971 before it was paved to Frenchglen (Harney County Roadmaster,
personal communication, March, 2003). The Narrows declined in size and importance over the years as
roads improved, and the ranchers were more inclined to drive to the larger towns. Its demise was
conceded when the hotel burned down. In 2002 a café and RV park were built near the site.

Voltage was a post office located south of Malheur Lake and near the historic site of the Sod House
School. The first postmaster was Walter C. Botsiord. He chose the name Voltage because of his interest
in electricity and because he believed that the Donner und Blitzen River could provide enough power to
supply electricity to all of Harney County. The power plant was never built, and Voltage is now nothing
more than a dot on the map (McArthur, 1968). Many other small settlements within or adjacent to the
sub-basin once thrived, but now show little or no evidence of existence, such as Harney City, Lawen,
Harriman, Buchanan, and Princeton.

On August 18, 1908, all lands within the meander lines of Malheur, 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 Maiheur 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 Malheur National Wildlife
Refuge. The refuge headquarters was built near Sod House Springs with labor provided by the Civilian
Conservation Corps (CCC). The refuge now overlaps the Harney-Malheur Lakes Sub-basin and the
Donner und Blitzen Sub-basin.

In recent history, the Harney Basin lakes have advanced and receded and, in the case of Harney and
Mud Lakes, temporarily disappeared entirely. During the 1880's, Malheur Lake was rising and there were
proposals by local farmers to drain Malheur Lake into Harney Lake and/or the South Fork of the Malheur
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River. But in 1889 Malheur Lake went dry except for water from a spring near the Sod House Ranch.
Another dry period began in 1908, when diminished snow pack in the mountains resulted in shrinking
volumes of water in the Harney Basin lakes. There are indications that the lakebed has been dry
previously. At that time, sagebrush stumps were visible all over the dry lakebed. Drilling of the lakebed in
September, 1934, brought up a section of a willow tree from 50 feet, evidence that the lakebed 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 lakebed with grain.
In order to protect their crops from thousands of roaming cattle, farmers fenced and patrolled 4,500 acres
of grain. Heavy rains in June of 1934 caused a rapid inflow of water from the Donner und 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.

The most recent event began in 1980. Record snowfall and unusually cool summers, from 1980 through
1986, resulted in record flows down the Silvies River, Blitzen River, and Silver Creek drainages. With an
enclosed basin and low summer evaporation rates, the water levels of the Harney County lakes rose
each spring. 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. 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 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 were gone, and their livestock and other
wildlife were displaced to uplands for forage and habitat.

A period of drought followed, and the lakes began to decline in 1986. A sand ridge closed the channel
between Mud and Harney Lakes in 1988, separating the two systems' surface connection (Impacts of the
Great 1980's Flooding, 1991). In 1991, water receded to it's lowest level causing the channel, locally
known as The Narrows, connecting Mud and Malheur Lakes to dry up, completing the demise of the large
lake formed by the flood waters of the 1980's. By 1992 Malheur Lake was reduced from 89,000 acres to
300 acres about five inches deep, fed only by Sodhouse Spring.

CULTURAL RESOURCES
(Analysis of the Management Situation and Subbasin Review, Andrews Management Unit/Steens
Mountain Cooperative Management and Protection Area Resource Management Plan, July, 2002)

A cultural resource is generally defined by federal agencies under the Federal Antiquities Act as any
location of human activity that occurred at least 50 years ago, and that is identifiable through field survey,
historical documentation, or oral evidence. American Indian traditional use areas are a special category of
cultural resources. Some cultural resources may be less than 50 years old, but have cultural or religious
importance to American Indian tribes or paramount historic interest to the public.

Federal Antiquity laws require consideration of cultural resource values through consultation, a process
designed to encourage protection of cultural properties prior to project approval. This often necessitates
intensive surveys and recording where existing data are insufficient to make an assessment. If significant
sites cannot be avoided during construction activities, the adverse effects are mitigated through data
recovery by excavation, surface collection, photography and recording, and analysis.

Pre-European contact cultural resources include lithic scatters, rock shelters, pit houses, petroglyphs,
hearths, and rock alignments. Evidence exists in the Andrews Management Unit and on Steens Mountain
of some of the earliest occupation in North America over the past 10,000 years. Prehistoric sites are
those older than about 1830 A.D., and include the following: stone flake scatters, habitation sites, tool
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stone quarries, rock shelters and caves, rock art and rock structures such as rock rings (wickiup
supports), and hunting blinds.

No formal Native American subsistence areas have been identified. Prior to non-Native American
settlement, the area was occupied and used by Northern Paiute bands. Many of their descendants now
live on the Burns Paiute Reservation in Burns, Oregon; the Warm Springs Reservation in Warm Springs,
Oregon; and the Fort McDermitt Reservation in McDermitt, Nevada. Resources traditionally used include
edible roots such as biscuit root, camas, and onions; quaking aspen posts for working on animal hides;
basketry grasses; chokecherries; currants; obsidian, and basalt tool stone sources.

Historic cultural resources include buildings and building ruins, wagon roads, railroad grades, irrigation
ditches and associated structures, dams, and archaeological deposits. The archaeological record is
extensive in terms of site numbers and age.

Fur trappers were the first Euro-Americans to visit the Steens Mountain area in a brief foray in 1826. The
next visitors came in the 1840's and 1850's. The area was first permanently settled in the 1870's and the
most arable land with water was claimed shortly thereafter. Just after the turn of the 20th century, a brief
dry-land farming boom occurred in Catlow Valley. In the early 20th century, Basque sheepherders
generally employed by regional ranchers moved onto Steens Mountain and surrounding rangeland,
leaving their marks in the form of place names, cabins, carved aspen, sheep camps and numerous rock
cairns.

Historic sites in the Steens Mountain Cooperative Management and Protective Area (CMPA) include
wagon roads, homesteads, the town sites of Andrews and Diamond, Basque sheep camps with carved
aspen, and historic trash dumps. The Riddle Brothers Ranch National Historic District is a complex of well
preserved historic buildings, several willow fences, corrals, and rock walls. The BLM has restored three of
the buildings and stabilized the others. In addition to the historic component, the historic district contains
at least 48 prehistoric sites. The county and the sub-basin have a rich historical heritage; there are many
"century" ranches and original homesteads still occupied.

HUMAN USES
The two main activities contributing to the sub-basin economy are agriculture, consisting mostly of
livestock and hay production, and the providing of services to a diverse group of recreation visitors,
including birders, hunters, fishermen, hikers, etc.

The primary economic center of Harney County lies north of the sub-basin, and encompasses the cities of
Burns and Hines, which are located 290 miles southeast from Portland. Burns is the county seat of
Harney County and many federal, state and local government offices are located in Burns and Hines.
Most basic goods and services are available in Burns/Hines. The nearest community with commercial air
service is in Redmond, Oregon. No freight or passenger train service to Burns or Hines is available.

Several smaller communities are located within the Donner und Blitzen Sub-basin, including Diamond
and Frenchglen. Services for residents and visitors are limited, but include fuel, campgrounds, hotel or
resort facilities, three small stores, several restaurants and churches. (See Map # 7.)

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 spring and early summer, and alfalfa and grains are watered with wheel-lines and
overhead sprinkler systems. Water availability is the limiting factor for cropland irrigation and surface
water is at or near full appropriation during the summer months.

Recreation use continues to increase as more people, both regionally and nationally, become aware of
the sightseeing, wildlife viewing and backcountry opportunities offered in the sub-basin. A state scenic
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byway (State Highway 205 from Burns to Fields) and three tour routes (two existing BLM backcountry
byways - Diamond Loop, and Steens Loop, and the East Steens/Alvord route to connect Fields back to
Highway 78 and Burns) are being proposed for 2004. Steens Mountain and the Malheur National Wildlife
Refuge are the two best-known natural features that draw visitors to the area. Diamond Craters
Outstanding Natural Area is also well known for geologically recent volcanic features. Many historic
structures can be found throughout the sub-basin. Wildlife viewing is associated with both the public and
private lands in thesub-basin.

Large numbers of migrating waterfowl, particularly Canada geese, snow geese and pintail ducks, as well
as cranes, shorebirds and wading birds arrive in Harney Basin each spring and fall, most staying long
enough to replenish their energy reserves before departing. An annual bird festival is held in April 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, summer and fall.

Waterfowl and upland game bird hunting, and big game hunting for antelope, deer, and elk account for
recreation visits during scheduled hunting seasons. Hiking, horse riding/packing, rock hounding, off-
highway vehicle use, snowmobiling, snow skiing and 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 the Donner und Blitzen River were important sources for plant products
as were the surrounding foothills and meadows in Harney County. Plants found in the sub-basin and used
by the Harney Valley Paiutes are listed in Appendix B. The lakes and surrounding habitat also provided
fish, waterfowl, and other birds for food. Other areas of the sub-basin provided rabbits, other small
mammals, deer and antelope.

VISUAL RESOURCE MANAGEMENT
(Analysis of the Management Situation and Subbasin Review, Andrews Management Unit/Steens
Mountain Cooperative Management and Protection Area Resource Management Plan, July, 2002)

The Federal Land Policy and Management Act of 1976 (FLPMA) gave federal agencies a clear mandate
for managing pubic lands, including the scenic quality of the landscape. While this regulation does not
apply to private lands, the majority of the sub-basin is public land (BLM - 62.4%, MNWR - 12.8%) and
visual resource management can effect planning and implementation of watershed improvement projects.
Refuge lands are not subject to the same regulations, but BLM lands are inventoried to determine the

visual resource management (VRM) classification. The four visual management classifications are:

VRM Class I: The objective of this classification is to preserve the existing character of the
landscape. This class provides for natural ecological changes and limited management activity.
The level of change should be very low and must not attract attention. Class I is assigned to
those areas where a management decision has been made to preserve a natural landscape. This
includes areas such as wilderness, wild sections of National Wild and Scenic Rivers (WSR), and
other congressionally and administratively designated areas.

VRM Class II: The objective of this classification is to retain the existing character of the
landscape. The level of change to landscape characteristics should be low. Management
activities may be seen but should not attract the attention of a casual observer. Any changes
must conform to the basic elements of form, line, color, and texture found in the predominant
natural features of the characteristic landscape. This class represents the minimum level of VRM

for Wilderness Study Areas (WSA).

VRM Class Ill: The objective of Class III is to partially retain the existing character of the
landscape. Moderate levels of change are acceptable. Management activities may attract
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attention but should not dominate the view of a casual observer. Changes should conform to the
basic elements of the predominant natural features of the characteristic landscape.

VRM Class IV: The objective of Class IV is to provide for management activities that require
major modification of the landscape. These management activities may dominate the view and
become the focus of viewer attention; however, every effort should be made to minimize the
impact of these projects by carefully locating activities, minimizing disturbance, and designing the
projects to conform to the characteristic landscape.

STEENS MOUNTAIN COOPERATIVE MANAGEMENT AND PROTECTION AREA (CMPA): The
Steens Mountain CMPA is primarily managed as Class I, except for the northwestern portion north of the
Steens Mountain Back Country Byway, which is Class IV. VRM Class I is assigned to those areas for
which a previous decision has been made to maintain a natural landscape. This includes wilderness
areas (WSA) and other congressionally and administratively designated areas where decisions have
been made to preserve a natural landscape. BLM policy includes WSA's until such time as these areas
are designated as wilderness or released by Congress for other uses. Since many WSA's do not
necessarily contain exceptionally high scenic values, the primary objective of WSA management is to
retain its natural character essentially unaltered by humans during the time it is being managed as a
WSA. If the WSA is designated as wilderness, the area would continue to be managed as VRM Class I;
however, if the WSA were released, the resource management plan for the area would need to be
amended and appropriate VRM management objectives established. This policy applies to all future plans
and plan amendments. (See Map # 23.)

SPECIAL MANAGEMENT AREAS
(Analysis of the Management Situation and Subbasin Review, Andrews Management Unit/Steens
Mountain Cooperative Management and Protection Area Resource Management Plan, July, 2002)

Over 62% of the land in the sub-basin is managed by BLM. There are many special management areas
under BLM jurisdiction, including Areas of Critical Environmental Concern (ACEC), Research Natural
Areas (RNA), Wilderness, Wilderness Study Areas (WSA), a Wild Lands Juniper Management Area, a
Redband Trout Reserve, and the Steens Mountain Cooperative Management and Protection Area. (See
Map # 23.) The USFWS also has special management areas, but none in this sub-basin.

EAST KIGER PLATEAU AREA OF CRITICAL ENVIRONMENTAL CONCERN!RESEARCH NATURAL
AREA (ACEC/RNA): 1,216 acres managed to protect excellent condition, high elevation fescue
grassland and special status plants (partially included in Steens Mountain ACEC).

LITTLE BLITZEN ACEC/RNA: 2,530 acres managed to protect mid- to high-elevation vernal grassland,
special status plants, ponds, stream systems in sub alpine, quaking aspen groves, snow deflation, and
snow cover communities, late-lying snow beds, and fescue grassland (entirely within Steens Mountain
ACEC).

STEENS MOUNTAIN ACEC: 56,187 acres managed to protect high scenic values on Steens Mountain,
including Steens escarpment, vista of East Rim, and glacial cirques and valleys (area is now designated
Steens Mountain Wilderness).

REDBAND TROUT RESERVE: The Donner und Blitzen River, and its wild and scenic tributaries above
Fish Creek will be managed in cooperation with Oregon Department of Fish and Wildlife as a redband
trout reserve for environmental education, fish and wildlife recreation, and scientific research consistent
with the Wilderness Act and Wild and Scenic Rivers Act.

WILD AND SCENIC RIVERS (WSR): The Donner und Blitzen Wild and Scenic River and the WSR's
designated in the Steens Mountain CMPA will be managed in accordance with the Act, the Wild and
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Scenic Rivers Act, and the Wilderness Act. The new WSR's are Mud Creek from the confluence of
Donner und Blitzen River, 5.1-mile segment up to an unnamed spring; the 8.1-mile segment of Ankle
Creek from its headwaters to the confluence of Donner und Blitzen River; a 1.6 mile segment off South
Fork of Ankle Creek from the confluence of an unnamed tributary to the confluence of Ankle Creek; and
4.25 miles of Kiger Creek from its headwaters to the point at which it leaves the Steens Mountain
Wilderness Area within the Steens Mountain CMPA.

WILDLANDS JUNIPER MANAGEMENT AREA: A special area where management practices shall be
adopted for the purposes of experimentation, education, interpretation, and demonstration of active and
passive management intended to restore the historic fire regime and native vegetation communities on
Steens Mountain. The Federal lands included in this area will no longer be subject to the requirements
pertaining to preservation as wilderness.

WILDERNESS/WILDERNESS STUDY AREAS (WSA): The Steens Mountain CMPA act established the
Steens Mountain Wilderness consisting of 170,024 acres of federal land. Within the Steens Mountain
Wilderness is a No Livestock Grazing area consisting of 97,671 acres, most of which is within the Donner
und Blitzen Sub-basin.

The Steens Mountain CMPA has four Wilderness Study Areas that will continue to be managed to protect
wilderness values. They are within the boundary of the Donner und B?itzen Sub-basin. The WSA's are
listed below:

Blitzen River 31,737 acres
Bridge Creek 14,284 acres
High Steens 13,227 acres
South Fork Donner und Blitzen 27,969 acres

RECREATION: BLM has four campgrounds that are maintained for seasonal use. Page Spring
campground is at the head of the Blitzen Valley. Fish Lake and Jackman Park are at the upper edge of
the aspen zone. Fish Lake provides fishing and swimming. South Steens is in the lower edge of the
juniper zone, with options for hiking and fishing, and an area dedicated to horse packers. A fee is
charged for overnight camping at each campground. RV parks, a small resort and guide services are
also available.

WILD HORSE HERD MANAGEMENT AREAS (HMA): The sub-basin has two Herd Management Areas:
the South Steens HMA, at 127,838 acres (a portion of which is outside the sub-basin), and the Kiger
HMA, containing 6,531 acres. These herds are managed by BLM according to approved management
plans.

PUBLIC ACCESS ROADS AND TRAILS: Roads within the sub-basin include state, federal, county, and
private roads. State highways have paved surfaces, as well as some county roads. All other roads are
either graveled or have natural soil surface, and seasonal closures may limit use to prevent road damage.
Some roads have been constructed, but many primitive roads are just two tracks on the landscape.
Constructed roads usually have a borrow ditch on either side of the road for drainage and bridges,
culverts, stream crossings and other natural drainage locations. These roads are primary travel routes for
the area. The status of roads in the Steens Mountain CMPA is currently being defined by the resource
management planning process.
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MALHEUR NATIONAL WILDLIFE REFUGE (Malheur National Wildlife Refuge
Master Plan/Environmental Assessment, 1985; Impacts of the Great 1980's Flooding, Annual Narrative
Report, USFS, MNWR, 1991)

The purpose of Malheur National Wildlife Refuge (MNWR) is to serve as a refuge and breeding ground
for migratory birds and other wildlife (Executive Order 7106, Public Land Order 1511). The lands within
the meander lines of Harney, Mud and Maiheur Lakes were first designated a federal bird refuge by order
of President Theodore Roosevelt on August 18, 1908. The area was managed as the Lake Malheur
Reservation. In May of 1935, 64,000 acres of the Blitzen Valley were purchased from the Eastern
Oregon Livestock Company, extending the refuge from the Harney-Malheur Lakes Sub-basin into the
Donner und Blitzen Sub-basin. The Double-O Ranch was added to the Harney Lake portion in March of
1940, after which the name was changed to the Maiheur National Wildlife Refuge (MNWR). Other
purchases and trades brought the total acres to about 186,500, with 64,411 acres within the sub-basin.
The refuge headquarters was built near Sod House Springs by the Civilian Conservation Corps (CCC).
The refuge now overlaps the Harney-Malheur Lakes Sub-basin and the Donner und Blitzen Sub-basin.
Today, the refuge wetland, upland and riparian habitats host over 320 bird species, 58 mammal species,
15 fish species and various reptiles, amphibians, insects and plants. The refuge is one of over 540
refuges in the National Wildlife Refuge System set aside specifically to conserve, protect and enhance
fish and wildlife and their habitats for the continuing benefit for the American people. (See Map #23.)

A large segment of the Donner und Blitzen River was channelized in an early period of agricultural
development. Marsh and upland areas were drained and converted to meadows. A flood irrigation
system was constructed beginning with Peter French and subsequently expanded by the Civilian
Conservation Corps after being purchased by the Fish and Wildlife Service. This system is used to
manage habitat (wet meadow, wetlands, ponds, riparian) for migratory birds.

The Blitzen Valley has five general vegetation types: upland, meadow, marsh, riparian and cropland. The
uplands are generally reserved for nesting habitat. The meadows and marshes are used for feeding,
pairing, nesting and rearing. The riparian zone is important songbird habitat. Cropland is essential fall
forage for greater sandhill cranes. The Blitzen Valley is divided into six biological units with vegetation
treatment plans. Treatments include prescribed fire, grazing, herbicides treatment, idle, mowing, rake-
bunch grazing and haying.

As discussed in the History of the Donner und Blitzen Sub-basin and Surrounding Area section, the
region has experienced periods of both drought and inundation in recent history. These events have
made management of the refuge problematic. Most recently, record snowfall and unusually cool
summers, from 1980 through 1986, resulted in record flows down the Silvies River, Blitzen River, and
Silver Creek drainages. This caused significant damage to water management facilities in the Blitzen and
Double-O units and raised the level of the Malheur-Mud-Harney Lakes system to record levels. In July
1985, the lake reached 4102.68 MSL. The once-famous Maiheur Marsh was converted to open water. A
flood restoration plan outlined $1 1 .4 million of needed rehabilitation, not all of which has been completed
to date.

Concurrent with the rising lake levels, populations of carp exploded in Malheur Lake, greatly diminishing
the quality of the marsh for waterfowl. Waterfowl use and production on the lakes has drastically declined.
The only waterfowl species which has fared well on the lakes since the flood is the Canada goose. It has
adapted to nest on the newly formed islands. Some islands support over 50 goose nests and the birds
are almost "colonial".

The impacts of flooding on wildlife fall into three basic categories. First, the species that depend on a
large amount of marsh nesting habitat (swans, rails and marsh birds), meadows (greater sandhill cranes)
or alkali playa (snowy plover) were greatly impacted and the number of these species nesting in the lake
units dropped to nil. Second, the colonial-nesting birds proved very adaptable. Their numbers
skyrocketed. White pelicans found the small isolated islands and in 1985 began nesting on the refuge.
By 1988, over 900 pelicans were being produced annually. Egrets, herons and ibis relocated on and off
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the refuge in smaller, scattered colonies and their numbers also increased. Third, our ability to provide
good habitat conditions for key species in the Blitzen Valley and Double-O units was affected by flood
damage to the water management systems.

The lakes began to decline in 1986, providing extensive mudflat habitats around their perimeters. Sparse
vegetation, consisting primarily of annual forbes, has shown up on the drying flats. Emergent vegetation
is still sparse, although cattails, burreed and hardstem bulrush have begun to grow at the mouth of the
Blitzen River and 200 acres of alkali bulrush can be found east of Cole Island Dike. Even with the sparse,
new growth of emergents the lakes remain generally unproductivefor waterfowl exceptgeese. A sand
ridge closed the channel between Mud and Harney Lakes in 1988, separating the two systems' surface
connection. Harney Lake has a sandy substrate allowing its water to clear, while Malheur and Mud Lake
waters remain turbid. As the lakes have receded, Harney Lake has become increasingly saline, making it
inhospitable for carp. The fresher water of Malheur Lake continues to supporta high carp population. In
1991, water receded to it's lowest level causing the channel, locally known as The Narrows, connecting
Mud and Malheur Lakes to dry up, completing the demise of the large lake formed by the floodwaters of
the 1980's.

The Malheur National Wildlife Refuge implemented a plan in 1999 to allow lake-to-river access for
redband trout. The refuge has installed new fish passage devices at five diversion dams on the Blitzen
River. The refuge has also provided passage for trout seeking to enter the Bridge and Mud Creek
systems. The refuge has installed four state-of-the-art fish screens and will install more over the next
several years. During 2003, construction will begin on a new screen and passage facility at Page Springs
Dam and West Canal. Malheur NWR has conducted extensive fish and riparian habitat improvements.
Approximately 3.5 miles of the Blitzen River and three miles of East Canal have had in-stream and
riparian habitat projects completed. The refuge has several ongoing water quality investigations to
identify effects from its operations, but the data have not been analyzed or summarized, and no
conclusions have been made.

The most recent data about visitors to the refuge and economic impacts on the county from both visitors
and refuge operations indicate that an average annual visitor count of about 62,000 generates a total
annual output effect of $ 2.3 million (direct spending, indirect and induced economic outputs) in Harney
County, and supports earnings of others in the county to a total of $573,000 per year. The refuge
averages 28 employees (full and part time) and supports 38 jobs in other economic sectors (Regional
Economic Benefits of Ecotourism and Operations Associated with Malheur National Wildlife Refuge,
Northwest Economic Associates, 2/19/02).

There are 22 hay and rake-bunch grazing permit holders on the refuge. A total of 18 permit holders are
located within the Blitzen Valley. In the 2001-02 "grazing season" a total of 19,575 Animal Unit Months
(AUM) of forage was provided to the local permit holders. The refuge "haying and grazing" programs
support local ranchers, and generate approximately $187,000 in revenue annually. Of that, $145,000
remains in the community to purchase supplies and pay fence and chemical applicator contractors. The
equivalent local income generation from the sale of cattle and calves from the 19,575 AUM's is over
$660,000, with an economic impact multiplier of at least 3.4, for a total impact of over $2,246,000
(Obermiller, date unknown).

While substantial, this impact has declined over the years due to changes in management practices on
the refuge. From 1965 to 1975, AUM's on the refuge averaged 116,482. Numbers began declining in the
mid '70's, and from 1986 to 1996 averaged only 38,448, a decline of about 67 percent (Roy, June, 2003).

STEENS MOUNTAIN
COOPERATIVE MANAGEMENT AND PROTECTION AREA
The Steens Mountain Cooperative Management and Protection Act of 2000 established the Steens
Mountain Cooperative Management and Protection Area (CMPA) consisting of 425,550 acres of
Federal land. (See Map # 23.) The purpose of the CMPA is to conserve, protect, and manage long-term
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ecological integrity of Steens Mountain for future and present generations. A management plan for the
CMPA will:

Maintain and enhance cooperative and innovative management practices, programs, and
agreements between tribal, public, and private interests.

Ensure the conservation, protection, and improved management of the ecological, social, and
economic environment of the CMPA, including geological, biological, wildlife, riparian, and scenic
resources, North American Indian tribal, cultural, and archaeological resource sites, and
additional cultural and historic sites.

Promote grazing, recreational, historic and other uses that are sustainable.

The Act also established a number of other special management areas within the CMPA, including:

Mineral Withdrawal Area consisting of approximately 900,000 acres of Federal land. The included
land is withdrawn from location, entry, and patent under mining laws and operation of mineral leasing,
geothermal leasing, and minerals material laws. However, the Bureau of Land Management (BLM)
may permit the development of saleable minerals from existing sources for road maintenance only.

Steens Mountain Wilderness Area consisting of 169,465 acres of Federal land (included is the
legislative acquisition of 13,833 acres of private land). Within this Wilderness Area is a No Livestock
Grazing Area consisting of 97,071 acres of public land. This is the first cattle-free wilderness of its
kind.

Wild and Scenic Rivers to include Kiger Creek (4.25 miles), Wildhorse Creek (7.00 miles), and
Little Wildhorse Creek (2.60 miles), and designates new segments to the Donner und Blitzen Wild
and Scenic River as follows: Ankle Creek (8.10 miles), South Fork of Ankle Creek (1.60 miles), and
Mud Creek (5.10 miles). These new designations will provide a grand total of 103.65 miles of Wild
and Scenic River within the Steens Mountain CM PA. All of these rivers are classified as "wild."

Donner und Blitzen Redband Trout Reserve for the purposes of conserving, protecting, and
enhancing redband trout and the unique ecosystem and providing opportunities for research,
education, and fish and wildlife-oriented recreation. This Reserve consists of the Donner und Blitzen
River and the adjacent riparian areas on Federal land within the Wilderness Area and above its
confluence with Fish Creek.

Wildland Juniper Management Area (3,267 acres) for purposes of experimentation, education,
interpretation, and demonstration of management techniques for restoration of historic fire regime and
native vegetation communities.

Land Exchanges to remove private land within the Wilderness Area and No Livestock Grazing Area
(Sections 601 to 605 of Act), and provides for future acquisitions within the boundaries of the CMPA
by voluntary exchange, donation, or purchase from willing sellers. The purpose of these acquisitions
is to protect and consolidate Federal ownership within the CMPA.

Steens Mountain Advisory Council (SMAC) to advise the BLM in managing the CMPA and
promoting cooperative management. The SMAC shall utilize sound science, existing plans, and other
tools to formulate recommendations regarding new and unique approaches to the management of
land within the boundaries of the CMPA; and cooperative programs and incentives for seamless
landscape management that meets human needs and maintains and improves ecological and
economic integrity. Members of the SMAC will be appointed by the Secretary and shall consist of
one private landowner; two grazing permittees; one person interested in fish and recreational fishing;
a member of the Burns Paiute Tribe; two persons who are recognized environmental representatives
(one local and one Statewide); a person who participates in dispersed recreation such as hiking,
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camping, horseback riding, etc.; a person who is a recreational permit holder or is a representative of
a commercial recreation operation within the CMPA; a person representing consumptive recreation
uses such as hunting, fishing, off-road driving, etc.; a person with expertise and interest in wild horse
management on Steens Mountain; and one person who has no financial interest in the CMPA.

Additional provisions provided by the Act which pertain to the CMPA include:

The use of motorized or mechanical vehicles on Federal land is prohibited off road, and no new
roads shall be constructed with exception for public safety and environmental protection.

Management shall emphasize the restoration of the historic fire regime and the resulting native
vegetation communities through active management of western juniper on a landscape level.

Hunting and fishing on Federal land will continue under existing Federal and State authorities.

New facilities constructed on Federal land are limited to those that are minimal and consistent
with the purposes of the Act, and are for enhancing the botanical, fish, wildlife or watershed
conditions; for public information, health or safety; for the management of livestock; or for the
management (not promotion) of recreation.

The BLM may enter into non-development agreements, conservation easements, or conservation
incentive payments with willing landowners to further the purposes of the Act.

The BLM or SMAC may appoint a Science Committee consisting of respected, knowledgeable,
and diverse scientists to provide advice on questions relating to the management of the CMPA.

HISTORICAL LAND USE ISSUES

Potential Issues:

Water rights.

Surface water rights are over allocated on a seasonal basis in the sub-basin.

Water is a limiting factor for croplarid irrigation; surface water is at or near full appropriation during
the summer months.

Use of uplands and riparian areas for grazing.

Multiple use management policies on public land.

Traditional economic land uses versus other potential land uses.

Flood irrigation versus other methods.

Missing or Incomplete Data:

Research on the cost/benefit of flood irrigation for wildlife.

History and impact of trapping/removal of beaver and other animals.
Research on cost/benefit of historical flood irrigation versus new irrigation methods.

Land use changes on private land.
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CLIMATE
The sub-basin has a semi-arid 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. These climatic factors
combine to produce a cold, desert plant community (Upper Sonoran) in the non-irrigated portions of the
uplands. These weather patterns contribute to the problems of alkalinity and salt deposits in the
marshlands during the summer high-evaporation period (Vickstrom, 2001).

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. The annual precipitation at the P Ranch is 13.48 inches.

Climatological stations are located at Burns Airport (4,140 feet), Malheur Refuge headquarters (4,110
feet), and P Ranch (also on the Refuge, 4,195 feet). 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 13.4° F in December, and
46.8° F in July at the airport; and 17.70 F in December, and 49.2° F in July at the Refuge Headquarters.
The high for the P Ranch was 44.8° F in December and 84.8° F in July. The lows were 20.0° F in
December and 46.8° F in July. (See Tables # 1-3.)

The highest temperature recorded at Burns airport was 108° F in July, 2002 and the lowest was -28° F in
February, 1992. The highest temperature recorded at Refuge Headquarters was 104° F in August, 1961,
and the lowest was 330 F in January, 1992. The date for the last killing frost in spring can range from
May29 to June 14 and the first in autumn may occur from about August26 to September 17, which
provides a short frost-free growing season of 72-1 00 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 grains.

Weather Station Data from the Western Regional Climate Center:

Station # 240 - Burns, OR; 43 degrees, 36 minutes; 118 degrees, 52 minutes W.;
elevation 4,140 feet (National Weather Service/FAA)

Station # 247 - Voltage, OR (Data not recorded.)

Station #248 - Buena Vista Station, OR; 43 degrees, 4 minutes; 118 degrees, 52
minutes W.; elevation 4,135 feet (US Fish and Wildlife)

Station #249 - P Ranch Refuge, OR; 42 degrees, 50 minutes; 118 degrees, 53 minutes
W.; elevation 4,195 feet (US Fish and Wildlife)
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Table #1:

Burns, OR Monthly Climate and Precipitation Averages

BURNS WSO AP, OREGON (351175)
Period ofRecord Monthly Climate Summary
Period of Record: 5/1/1980 to 12/31/2002

Percent of possible observations for period of record.
Max. Temp.: 96.5% Mm. Temp.: 96.4% Precipitation: 96.5% Snowfall: 73.3% Snow Depth: 81.8%

Western Regional Climate Center, wrcc&i.edu http://wwii i;rcc. dri. edu/summary/dimsmor. ht,nl

BURNS WSO AP, OREGON
POR - Monthly Average Total Precipitation

BLIRNS WSO 1P, OREGON (3i175)
Period of Record : / 1/1980 to 12/51/2002

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

Day of Year

Average precipitation recorded, for the month.
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Sep Oct Nov Dec Annua'

75.0 61.6 44.7 34.4 58.8

36.5 27.2 21.5 14.2 29.7

0.51 0.73 1.17 1.32 10.61

0.0 0.7 6.1 10.2 35.5

0 0 0 2

Average Max.

Jan Feb Mar Apr May Jun Jul Aug

Temperature (F) 35.0 39.0 49.1 57.1 65.9 74.5 84.7 84.4

Average Mm.
Temperature (F) 14.9 18.0 25.5 29.5 36.4 41.6 47.0 44.6

Average Total
Precipitation (in.) 1.09 1.13 1.20 0.86 1.08 0.72 0.44 0.35

Average Total
SnowFall (in.) 7.0 6.7 3.8 0.7 0.2 0.0 0.0 0.0

Average Snow Depth
(in.) 4 3 1 0 0 0 0



Table #2:

Voltage; OR Monthly Climate and Precipitation Averages

VOLTAGE 2 NW, OREGON (355162)
Period of Record Monthly Climate Summary
Period of Record . 4/1/1959 to 9/30/2002

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

Western Regional Climate Center, wrcc(á)ciri.ec1u .//www.ivrcc.drj.edu/su,nmari,'/cljinsjnor html

VOLTAGE 2 NW, OREGON
POR - Monthly Average Total Precipitation
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VOLTAGE 2 Nl., OREGON (355162)
Period of Record : 4/ 1/1959 to 9/38/2092

Jan Mar Mai Jul Sep Nov
Feb Apr - Jun Oct Dec

Day of Year

Average precipitation recorded for the month.
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Average Max.

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

Temperature (F) 37.9 44.2 50.5 58.7 67.4 75.2 84.8 83.2 74.9 63.1 47.2 37.6 60.4

Average Mm.
Temperature (F) 18.2 22.8 26.0 30.3 37.8 44.4 49.3 47.0 38.8 30.1 24.4 17.7 32.2

Average Total
Precipitation (in.) 1.05 0.71 0.97 0.81 1.13 0.88 0.38 0.57 0.51 0.72 1.16 1.03 9.92

Average Total
SnowFall (in.) 6.4 3.6 2.8 1.2 0.3 0.0 0.0 0.0 0.0 0.1 2.8 7.5 24.7

Average Snow Depth
(in.) 2 1 0 0 0 0 0 0 0 0 0 1 0



Table #3:

P Ranch Refuge, OR Monthly Climate and Precipitation Averages

P RANCH REFUGE, OREGON (356853)
Period of Record Monthly Climate Summary
Period of Record: 7/1/1948 to 10/11/2002

Percent of possible observations for period of record.
Max. Temp.: 73.3% Mm. Temp.: 73.2% Precipitation: 91% Snowfall: 87.2% Snow Depth: 84.5%

Western Regional Climate renter, .wrcc(dri.edu http.//www.wrcc.dri.edu/summar/ciiins,nor.html

P RANCH REFUGE, OREGON
POR - Monthly Average Total Precipitation
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P RANCH REFLIGE, OREGON (356853)

Period of Record : 7/ 1/1948 to 18/11/2802

Jan Mar 11a9 Jul Sep Nov
Feb Apr Jun Aug Oct Dec

Day of Year Wk.tn
R1op1
C1it..
Chttr

Average precipitation recorded for the month.

Donner und Blitzen Sub-Basin Assessment 22

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (F) 41.7 47.6 53.5 60.5 68.5 76.4 85.4 84.9 77.7 66.6 51.4 42.4 63.1

Average Mm.
Temperature (F) 20.4 23.9 27.0 30.6 37.9 43.7 46.8 44.5 36.9 30.4 26.0 21.2 32.4

Average Total
Precipitation (in.)

1.04 0.87 1.10 1.22 1.50 1.14 0.33 0.58 0.64 0.95 1.24 1.18 11.78

Average Total
SnowFall (in.) 3.9 2.0 1.8 0.7 0.2 0.0 0.0 0.0 0.0 0.2 1.2 3.9 13.9

Average Snow Depth
(in.)

0 0 0 0 0 0 0 0 0 0 0 0 0



BASIN SETTING

GEOLOGY
(Analysis of the Management Situation and Subbasin Review, Andrews Management Unit/Steens
Mountain Cooperative Management and Protection Area Resource Management Plan, July, 2002)

The Donner und Blitzen Sub-basin is in the northern extreme of the Basin and Range physiographic
province. This province consists ofa series of nearly parallel, generally north trending, fault-block
mountains and intervening broad valleys. Drainage is generally internal with no outlet to the sea. Most of
the province is above 4,000 feet in elevation. The crest of Steens Mountain is 9,670 feet.

Pre-tertiary rocks are not found in the sub-basin, but are found immediately south in the Pueblo
Mountains. They consist of Mesozoic rocks thought to be part of an accreted terrain. The presence of
rounded quartzite cobbles in the Mesozoic rocks suggests that part of the Precambrian pluton may
underlie the Pueblo Mountains.

Lower and mid-Miocerie rocks are exposed at the base of the Steens Mountain escarpment. They are
primarily rhyolite and andesite and are locally mineralized.

The Basin and Range province began to evolve in the middle Miocene (18 million years ago) as a result
of regional, generally east-west extension. The regional extension was accompanied by extrusion of
Steens Basalt lava flows approximately 16 million years ago over an area 100 by 180 miles.

Approximately 15 million years ago, caldera-forming eruptions occurred in the Pueblo and Whitehorse
calderas and calderas in the McDermitt complex, resulting in deposits of welded tuffs. Caldera-forming
eruptions occurred again 9.5 million years ago and 6.5 million years ago from vents in the Bums/Harney
Lake area. The eruptions resulted in welded tuffs in the north, called the Devine Canyon Ash-flow Tuff
and in the northwest the pumice-rich Rattlesnake Ash-flow Tuff.

Less than a million years ago, a glacial cap formed on Steens Mountain (the Fish Lake glacial advance)
and glaciers formed in the valleys on Steens Mountain (the Blitzen glacial advance). Between 24,000
and 12,000 years ago, pluvial lakes formed in Alvord, Blitzen, and Catlow Valleys. The lakes formed due
to increased precipitation and slightly warmer temperatures from a climate change that occurred several
thousand years after the glaciers were at their peak.

SOILS
(Analysis of the Management Situation and Subbasin Review, Andrews Management Unit/Steens
Mountain Cooperative Management and Protection Area Resource Management Plan, July, 2002)

The soils in this semi-arid sub-basin have developed slowly and are fairly new. Any disturbance that
causes soil displacement can cause long-term changes in condition and productivity. Soil erosion varies
throughout the sub-basin. On the bunchgrass rangelands 10 to 20 percent of the space between grass
plants is bare soil. Activities that reduce or eliminate vegetative cover will increase the rate of erosion.
Activities that cause soil compaction generally reduce vegetative cover and overall site productivity, which
causes long-term erosion. (See Tables #4 and #5, and Map #11.)
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Table #4:

Soil Types in the Donner und Blitzen Sub-Basin

Source: Analysis of the Management Situation and Sub-basin Review, Andrews Management
UnitlSteens Mountain Cooperative Management and Protection Area Resource Management Plan, July,
2002

Map No.

I

Soil Type

Alvodest-Droval-Playas

Description
Poorly to very poorly drained, very deep soils
formed in lacustrine sediments on low lake terraces
and basin floors; 0 to 3 percent slopes

2 Spangenburg-Enko-Catlow
Well or moderately well drained, very deep soils
formed in lacustrine sediments and alluvium on
middle lake terraces; 0 to 20 percent slopes

3 Atlow-Tumtum-Deppy
Well drained, very shallow or shallow soils formed in
old alluvium, residuum, or colluvium on high lake
terraces and low hills; 2 to 50 percent slopes

4 Gumble-Risley-Mahoon
Well drained, shallow or moderately deep soils
formed in residuum, and colluvium on hills and
tablelands; 2 to 40 percent slopes

5 Felcher-Skedaddle
Well drained, very shallow to moderately deep soils
that formed in colluvium and residuum on
mountains; 20 to 70 percent slopes

6 Fury-Skunkfarm-Housefield

Somewhat poorly to very poorly drained, very deep
soils formed in alluvium and lacustrine sediments on
stream terraces, and lake terraces; 0 to 2 percent
slopes

7 Poujade-Ausmus-Swalesilver

Moderately well and somewhat poorly drained, very
deep soils formed in lacustrine sediments, and
alluvium on middle lake terraces; 0 to 5 percent
slopes

8 Reallis-Vergas-Lawen
Well drained, very deep soils that formed in alluvium
and eolian material on high lake terracesand fan
terraces; 0 to 8 percent slopes

9 Baconcamp-Clamp-Rock Outcrop
Well drained, shallow or moderately deep soils
formed in residuum and colluvium; 5 to 80 percent
slopes

10 Raz-Brace-Anawalt

Well drained, shallow or moderately deep soils
formed in residuum and colluvium on tablelands
having 8 to 12 inches of precipitation; 0 to 30
percent slopes

11 Ninemile-Westbutte-Carryback

Well drained, shallow and moderately deep soils
that formed in residuum and colluvium on tablelands
and hills having 12 to 16 inches of precipitation; 0 to
70 percent slopes

12 Merlin-Observation-Lambring
Well drained, shallow to very deep soils formed in
residuum and colluvium on shrub and grass covered
hills; 0 to 70 percent slopes
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HYDROLOGY AND WATER USE
SURFACE WATER: The Donner und Blitzen River heads in T35S, R32.75 E WM and collects the water
of Ankle, Mud, Indian, Big and Little Indian, Little Blitzen, and Fish Creek and their tributaries, and
discharges into Malheur Lake. Other tributaries flowing off the mountain in a northwesterly direction
include Bridge and Krumbo creeks. Tributaries at the north end of the mountain flowing into the Diamond
Valley include McCoy, Cucamonga, Kiger and Swamp creeks. Kiger Creek includes the main stem, plus
Deep Creek, Pasture Creek and a lower branch called Booner Creek.

The sub-basin has 505,127 acres, or about 1,000 square miles. BLM GIS mapping indicates the sub-
basin is 54.6 miles long, north to south, and 27.2 miles wide near the middle. Its perimeter is 174.7 miles
long. It has 1,391 miles of stream, but less than half (383.6 miles) are perennial stream miles. Donner
und Blitzen Sub-Basin is identified by HUC 17120003. The sub-basin has five watersheds, HUC
#1712000301 to HUG #1712000305. (See Map #5.)

The Donner und Blitzen River provides approximately 45% of the annual flow into Malheur Lake. The
average discharge at Frenchglen is 91,290 acre-feet per year at an average of 126 cfs. The maximum
recorded discharge was 4,270 cfs on April 26, 1978, and the minimum was 4.2 cfs on December 9, 1972
(Vickstrom, 2001).

GROUND WATER: Ground water data is lacking for the Harney Basin. The Oregon Department of
Water Resources adopted the Groundwater Code in 1955, and there were no data collection prior to that.
On wells that require a water right, the individual application file may contain additional data, but it would
only be available on a case by case basis by requesting information stored in the department's vault in
Salem. Since 1955, well logs have been required on all new wells. However, the State has never been
aggressive in enforcement of that requirement. The Harney County Watermaster reports that he is
unable to track a well about 30 percent of the time. Due to the small population base in Harney County,
and the fact we do not have to deal with salmon and steelhead issues, most of the funding for
comprehensive groundwater studies goes to other areas of the State (Mitch Lewis, Harney County
Watermaster, e-mail March, 2003).

The Oregon Department of Water Resources database (http://wrd.state.or.us) shows 278 wells in the
sub-basin as of March 1, 2003. Fifteen of these wells are located on the refuge. (See Appendix H.)

The alluvial valley fill is less than 300 feet thick at most places in the basin. Well records show the fill at
about 100 feet thick within five miles of Burns and along the northeastern edge of the valley. It gradually
deepens to about 200 to 270 feet toward the south and southeast, two to three miles north of Maiheur
Lake. South of the lake the alluvium fades to about 50 feet near Voltage (USDA Report on Water and
Related Land Resources, Maiheur Lake Drainage Basin, Oregon, April, 1967).

Records for 2002 show that 1,101 acres were being irrigated using ground water as the main source.
There is no systematic monitoring of these wells. Recharge of shallow water-bearing alluvium takes
place near streams and is a water source that is easily located. Deep water beds have a capacity to
transport water away from the recharge zone. These beds can be a good source of ground water in large
quantities for irrigation. It is possible to increase the yield of deep water wells with use (Oregon State
Water Resources Board, Salem, Oregon, Malheur Lake Basin, June, 1967).

Ground water pollution is a definite risk to shallow aquifers and associated wells. According to the
Oregon Department of Environmental Quality (DEQ), ground water supplies drinking water to about 90%
of Oregon's rural residents.

Ground water contamination is both non-point and point source. The most common non-point sources are
agriculture and septic systems. Elevated level of nitrate-nitrite as nitrogen is the indicator. Another
concern is natural arsenic. Examples of point source contamination can be underground storage tank
leaks and landfills.

Donner und Blitzen Sub-Basin Assessment 25



WATERSHED ASSESSMENT

The Frenchglen Mercantile site at Frenchglen is one example of petroleum contamination from a leaking
underground storage tank. It was discovered during removal of the storage tank in 1995. DEQ is in
charge of the project clean-up and monitoring (Anderson, David, 2002). No othersources of ground
water contamination are known in the sub-basin, and due to the historical land use patterns, agricultural
practices and limited development, the potential risks are low.

WATER USE: Beneficial uses of water in the sub-basin in relative order by volume are (1) irrigated
agriculture, (2) fish and fish habitat, (3) livestock, (4) domestic water supply, and (5) recreation. Most of
this use comes from surface water. Domestic water supply comes from groundwater, and 1,100 acres
are irrigated with ground water. Peak flows are affected by diversion and irrigation. Low flows are
affected by irrigation. The lack of reliable water supply limits crop diversification.

The native "wild hay" meadows are flooded each spring. As the area was settled, a system of irrigation
ditches was created to deliver the early spring flood water to more acres. This system and wild flooding is
the present method of irrigation water management. The timing of the spring run-off is different for this
sub-basin. The peak months of drainage for all other sub-basins are March, April and May; the Donner
und Blitzen Sub-basin peaks a month later. This may be due to the densely packed snow drifts in the
canyons of the Steens Mountain (Whistler, 1916, and Maher, 2002). The later flow in May and June
meets the needs for irrigation and wildlife habitat fairy consistently, and is optimum for fledging of nesting
species and native meadow hay production for which most of the land is managed.

The flood irrigation method can pose a drainage problem. The terrain is nearly flat with a shallow
gradient. Drainage can be very slow and cause delays of harvest and even access to some fields
(Maher, 2002).

WATER RIGHTS: Water rights in this sub-basin were initially established by state adjudication in
January, 1942 (Circuit Court Decree #3355). Refuge and private land rights adjudicated under this
decree totaled 53,938.5 acres (42,857.7 acres refuge; 11,080.8 acres private lands). Priority dates of
these rights go back to 1872.

The decree specified that the rate of water use for irrigation shall not exceed 1/40 of one cubic foot per
second (cfs) per acre of land irrigated prior to June 15, and not to exceed 1/80 of one cfs per acre of land
irrigated after June 15, with the total limitation during each irrigation season not to exceed three acre feet
per acre. The irrigation season is defined as being from March 15 to October 1 of each year.

The decree also specified that the water right for irrigation also entitled the owner to use such water for
stock (stockwater use is allowed year round) and domestic purposes during the irrigation season, under
certain conditions: (1) no increase in quantity diverted, (2) no more water diverted for these purposes than
is reasonably necessary, (3) ditches and channels used for such purposes will not be allowed to be
completely frozen, (4) stock watering shall be restricted to the ditches and channels which have
customarily been used for such purposes, and (5) so far as practical stock watering holes or ponds will be
used into which water may be diverted periodically (Report on the Water Rights, Water Supply, Water
Distribution and Water Use of the Malheur National Wildlife Refuge, Oregon, USF&W, September, 1962).

NEW WATER RIGHTS APPLICATION: (Proposed Final Order, Water Rights Application Number S-
84222, Oregon Water Resources Department, Water Rights Division, May, 2000) The MNWR
surface water right was for 200 cfs at the mouth of the Donner und Blitzen River during the summer
months (March 15 to October 1). The MNWR has applied (application #S-8422) for additional water
rights (820.4 cfs from the Donner und Blitzen and several of its tributaries) during the winter months
(October 1 to March 14) to enhance wildlife use, aquatic life, wetlands, riparian areas, fire protection,
domestic use, irrigation, stock watering, recreation, construction, flood control and dust control. The
Oregon Water Resources Department (OWRD) assessment of available natural streamflow minus the
consumptive portion of all relevant rights of record determined that the amount of water requested is not
available for further appropriation, at an 80 percent exceedance probability. The Donner und Blitzen
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River, McCoy, Kiger, Krumbo, Mud and Bridge creeks are all already over appropriated year round at an
80 percent exceedance level.

However, OAR 690-410-070 2a allows some additional uses even when a stream is over appropriated
where public interest in those uses is high and the uses are conditional to protect instream values. Public
interest is defined as a beneficial use which is consistent with state law and includes providing the
greatest good for the people based on current values, protecting water rights and conserving water
resources for present and future generations.

After consideration of these beneficial uses, OWRD has recommended that the permit be issued with the
following conditions:

Before water use may begin, permittee shall install a meter or other approved measuring device,
keep a record of and report use, and allow the watermaster access to the device.

Within one year of permit issuance, the permittee shall develop a Water Quality Monitoring Plan.

Before certification, the permittee shall conduct a study that determines flow levels and habitat
improvement measures necessary for (1) maintaining and restoring Redband trout and its
habitats, and (2) waterfowl in the Donner und Blitzen and its tributaries within the MNWR.

Before diverting any water under this permit, instream flows must be at or above certain approved
levels as determined by the studies mentioned above.

Minimum stream flows must be maintained in Bridge Creek from the East Canal to the Donner
und Blitzen River at certain times and certain approved levels as determined by the studies
mentioned above.

Prior to diverting water under this permit in McCoy Creek, instream flows within the MNWR must
be at or above five cubic feet per second.

Adequate and effective upstream and downstream fish passage past all diversions, and fish
screens must be provided as required and approved by ODF&W.

Permittee shall meet all DEQ water quality standards and requirements.

Water use may be made only at times when sufficient water is available to satisfy all prior rights,
including rights for maintaining instream flows.

Potential Issues:

Excessive demand of ground water can affect surface water, and vice versa.

Water rights.

Water storage.

Monitoring of existing wells for fluctuation in ground water levels to assure that adequate
recharge is occurring.

Identification and control of ground water contamination, both non-point and point source. The
most common non-point sources are agriculture and septic systems.
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Due to small population base, and the fact that as a closed basin we do not deal with salmon
and steelhead issues, most funding for groundwater studies goes to other areas of the state.

Connectivity of groundwater sources.

Efficiency of use of water (flood irrigation versus other methods).

Impact of upsiope vegetation on hydrology

Missing or Incomplete Data:

Data on ground water is needed now.
Identification of potential upland water storage sites.
Monitoring of surface water.
Identification and mapping of different serial stages and age-class communities of juniper and
other species relating to watershed conditions are not current or complete.

CHANNEL HABITAT
Channel habitat is not mapped in the sub-basin, but channel types in this sub-basin include:

Low gradient, small floodplain
Low gradient, moderately confined
Moderate gradient, moderately confined
Moderate gradient, confined
Moderate gradient, headwater
Moderately steep, narrow valley
Steep narrow valley

When Peter French rode into the valley in 1872, the Donner und Blitzen River probably did not display a
definite channel. The valley was nearly level, dropping about three feet per mile. This slight fall, other
natural conditions and beaver dams caused flooding of the entire valley and the formation of swamps and
marshes. The main stream channel disappeared and numerous small channels and sloughs formeda
network to deliver water to the floodplain and Malheur Lake. This natural system would inundate the
entire 32 miles of the valley floor each spring season. The Diamond Valley also had an annual spring
flood. Native grasses, sedges, and rushes grew in fertile stands.

The meadows of the Blitzen Valley prior to any reclamation had areas of bogs and wet meadows that
were wet throughout the year; moist meadow next to the outer edge was usually dry by mid-July; and dry
meadow, the outer edge, was dry by early June. The meadow type or riparian plant community is
influenced by water table and soil moisture. (The stream channel has a role too.) The water table slopes
toward the channel where ground water recharge is spread throughout the basin, thus the stream
generally gains water. In desert areas, the water table lies below the streambed, so streams tend to
loose water. Stream diversion to flood irrigate riparian meadows is a common practice in the high desert
(Stringham, 1998).

Homesteaders with cattle and horses didn't worry much on a good year with plenty of water, but on dry
years, they constructed dikes to raise the water table where a head-cut was active. They also blasted
beaver dams, if they still had beaver.

Head cuts get started when irrigation water or floods flow along a compacted surface like a wagon track,
an animal trail, or within a stream over a damaged beaver dam. Water cascades over a steep or vertical
bank creating a waterfall that cuts and scours a deep channel with a vertical bank. Head-cuts can also
start when a stream is channelized. Head-cuts are the common cause for low water table in natural
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meadows. A restrictive layer causes the presence of a water table beneath the stream. This restrictive
layer extends across the subsurface of the meadow making sub-irrigation possible. When a head-cut
penetrates the restrictive layer the water table can drop significantly, and the part of the meadow effected
changes to one dominated by sagebrush.

The United States Reclamation Service conducted a survey in 1916 on irrigation and drainage in Harney
County. The written report for this survey recommends several storage reservoirs in the Donner und
Blitzen Sub-basin. Krumbo Reservoir was the only one constructed. The inventory of drainage in the
Blitzen Valley describes the main drainage canal as 25 miles long, 30 feet wide and nine feet deep. "It
extends from the Donner und Blitzen River channel about three miles south of Rattlesnake Butte to the
lower end of the natural river channel two miles north of the P Ranch. A smaller canal extends from this
point along the east side to intercept the water of Bridge and Mud creeks. A similar small canal has been
constructed through the Diamond Swamp to intercept water from Mccoy and Kiger creeks. The main
distribution canal diverts water from the Blitzen River to the Busse Canal on the east side and
Stubblefield canal on the west side. The old irrigation method was still in use on the upper P Ranch and
the Diamond Ranch (Whistler, 1916, and Stricklin, 1931).

The Blitzen River Reclamation District report and proposal of the Eastern Oregon Land Company dated
March, 1922, planned to complete the work of reclamation by extending the drainage system and
completing the irrigation works. Part of the project was to "extend the improvement of the river channel
for. . . about five miles. . . giving this part of the river a capacity of 2,000 second feet. . . the maximum
recorded flood discharge" (Wiley, 1922).

The Report of Donner und Blitzen River and Its Tributaries Adjudication (Stricklin, 1931), lists the
following canals:

The Blitzen Canal was built to hold water in one channel during flood season and for diversion
during irrigation season. It is 17 miles long, 20 feet wide and 10 feet deep.

The Stubblefield Canal diverts water from Blitzen River and flows northwest along the west side
of the valley for 15 miles.

The Busse Canal on the east side of the valley diverts waters about nine miles.

The Buena Vista Canal diverts waters to the west side for about 14 miles.

The Diamond Canal diverts waters from McCoy, Cucamonga and Kiger creeks in the Diamond
Valley. It flows westerly about nine miles.

Warm Springs Creek [West Canal] diverts water from the Blitzen River to the west side for 14
miles. This canal collects the water of a warm spring about a mile south of Frenchglen.

The final result of the adjudication was the creation of the Blitzen Valley Irrigation District with an irrigation
season from March 15 to October 1 of each year (Wiley, 1922).

Potential Issues:

Some channels may need rocks or woody debris placed in the stream to improve fish habitat.

Conflicting values of different channel habitat types:
o natural stream channels may not maximize use of water for flood irrigation
o channelized portion of the river does not provide good fish habitat

Function and condition of existing stream channel system.
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Cost/benefit of beaver modification of channel habitats.

Cost/benefit of manmade versus natural structures in stream channel.

Missing or Incomplete Data:

Are fish screens needed in the Diamond Valley for Redband trout? Or, does irrigation return flow
water support these trout in the drainage ditches?

Channel habitat surveys have been done by ODF&W for the sub-basin streams, but the data
have not been published. Proper function and condition surveys conducted by BLM provide
similar data, but the data have not been published. The data for each stream is on file at the
ODF&W and BLM Burns District office.

More data on historic stream function, especially on private lands.
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FISH AND FISH HABITAT
Both native and non-native fish species are found in the Donner und Blitzen Sub-basin. See 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). They
include brook, rainbow and redband trout. Other native fish scattered throughout the basin include
suckers, Tul Chub, chisel-mouth, sculpin and northern pike minnow. The redband trout and the Maiheur
mottled sculpin are two fish that have been designated as sensitive species in the Donner und Blitzen
Sub-basin. Both species have similar habitat requirements and prefer cool, clear, fast-flowing water with
clean cobbles and gravels.

Non-native species were introduced into streams, lakes and reservoirs primarily by the Oregon
Department of Fish and Wildlife (ODFW) and it's predecessor agencies to establish game fish populations
for sport fishing. Largemouth bass are present in Krumbo and Bigfoot Reservoirs. ODFW continues to
stock several reservoirs and Fish Lake with rainbow trout, but no longer stocks any fish in the creeks and
river. Other individuals have also stocked some of the private reservoirs with non-native species.

Carp, another introduced species, is common in the lower reaches of the Donner und Blitzen River,
Harney and Malheur Lakes, the canals and ditches within Malheur National Wildlife Refuge, and on
private lands. This species creates water quality problems for both fish and birds by increasing water
turbidity and consuming aquatic vegetation important as food for waterfowl. Records indicate that carp
was introduced into the Silvies River watershed in the early 1920's and became established in Malheur
Lake soon after. Cultural and chemical controls were used to attempt to control carp since 1955 (Roy,
April, 2003). Control efforts for carp include the construction of fishways, fish traps and fish screens on
major river diversions, periodic winter drawdowns to key water bodies and chemical control. These
practices are planned to be continued.

Some 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.

During periods of high precipitation when Malheur Lake has adequate water, several species migrate out
of the river and use the lake for rearing. In the spring and early summer they make spawning runs out of
the lake and into the river and some of its tributaries. The runs are often impeded by the lack of adequate
fish passage at irrigation diversions, and by lack of screening which results in down stream migrants
entering diversions. There are no fish screens that meet ODF&W or USFWS protection criteria off the
Malheur National Wildlife Refuge on the many diversions in the sub-basin to prevent fish from being
diverted and stranded in irrigated fields.

The Malheur National Wildlife Refuge implemented a plan in 1999 to allow lake-to-river access for
redband trout. The refuge has installed new fish passage devices at five diversion dams on the Blitzen
River. The refuge has also provided passage to trout seeking to enter the Bridge and Mud Creek
systems. The refuge has constructed four state-of-the-art fish screens to prohibit native fish from entering
irrigation diversions from East Canal and Bridge Creek. Fish passage has been improved on Bridge
Creek and the entire length of the Blitzen River on the refuge. In 2003/04 a new screen will be
constructed along with a new fishway at Page Dam/West Canal. Numerous other passage and screening
projects are being planned.

Maiheur NWR has conducted extensive fish and riparian habitat improvements over the last four years
on approximately 6 miles of streams on the refuge. Approximately 3.5 miles of the Blitzen River and
three miles of East Canal have had in-stream and riparian habitat projects completed. The project
consisted of 17 rock weirs, 460 juniper root wad installations and planting thousands of willows. The
refuge has also initiated several water quality investigations to identify water quality effects from its
operations and identify solutions.
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Approximately 3 miles of East Canal have had numerous habitat projects performed to increase habitat
diversity within the canal. In addition, the refuge has worked with ODFW and OWRD to make allowances
to maintain year round flows in East Canal to protect fish. In addition, the refuge has established
"minimum" flows for East Canal, lower Bridge Creek (5 cfs) and the Blitzen River (15-20 cfs).

REDBAND TROUT: (Rodnick et a!, in press) Redband trout are included in a group of rainbow trout
subspecies classified in Oregon as Onchorynchus mykiss newberrii and 0. mykiss gairdneri. Many
studies show that redband trout prefer the same temperatures as rainbow trout. However, redband trout
commonly inhabit high elevation streams in arid regions that are characterized by extreme variation in
seasonal water flow, temperature, and dissolved oxygen levels. Despite their wide distribution and
apparent adaptability to harsh environmental conditions, the redband trout is considered a "species at
risk" due to the recent decline and disappearance of several populations.

At present, the management of redband populations is challenging because the physical and biological
factors that limit the distribution and physiological tolerance of these trout are not well understood, and
very little is known about the effects of environmental factors on the metabolic performance of wild native
salmonids. Given that the physiological performance and bloenergetics of ectotherms are highly
dependent on ambient temperature, one possible explanation for the decline in redband trout populations
is habitat modification that resulted in elevated stream temperatures. However, recent data support
anecdotal observations that some populations of redband trout may tolerate water temperatures higher
than previously thought.

Recent research strongly promotes the idea that the redband trout does have an enhanced capacity to
function, and probably flourish, at warmer temperatures than most salmonids. Although specific data on
the thermal sensitivity of reproduction and development is lacking, there is now sufficient data to conclude
that redband trout show a significant degree of "warmwater tolerance" as compared with rainbow trout.

Potential Issues:

Some streams may require mitigation for temperature and sedimentation, and placement of
woody debris in the stream channel and floodplain for fish habitat.

Effective upstream and downstream fish passage past all diversions, and fish screens.

Carp control.

Sensitive species.

Stream bank stability and riparian vegetation health.

Missing or Incomplete Data:

Inventory and prioritization of specific sites for mitigation.

Need additional inventory of fish and fish habitat.

Study to determine flow levels and habitat improvements necessary for maintaining and restoring
redband trout and its habitats.

Magnitude of stranded fish in irrigation fields and ditches has not been documented.

Extent of fish migration prior to channelization is not known.

Number and location of fish migration barriers associated with water diversions is not known.
Need detail of fish habitat improvements on the refuge.
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WETLANDS (Classification of Wetlands and Deepwater Habitats of the United States, U.S. National
Oceanographic and Atmospheric Administration (NOAA), 1979)

In general terms, wetlands are areas where saturation with water is the dominant factor determining the
nature of soil development and the types of plant and animal communities living in the soil and on its
surface. The single feature that most wetlands have is soil or substrate that is at least periodically
saturated with or covered by water. Water creates severe physiological problems for all plants and
animals except those that are adapted for life in water or in saturated soils.

More specifically, wetlands are transitional between terrestrial and aquatic systems where the water table
is usually at or near the surface, or the land is covered by shallow water. For NOAA's classification
system, wetlands must have one or more of the following three attributes: (1) at least periodically the
land supports predominantly hydrophytes; (2) the substrate is predominantly undrained hydric soil; and

the substrate is nonsoil and is saturated with water or covered by shallow water at some time during
the growing season.

The NOAA classification groups wetlands into five system categories, with numerous subsystems and
classes. The five major system categories are marine, estuarine, riverine, lacustrine, and palustrine. The
sub-basin does not include any marine or estuarine systems.

Currently, the National Wetlands Inventory classifies 36,158 acres in the Donner und Blitzen Sub-basin
as wetlands, or about 7.2 percent of the 505,128 acres in the sub-basin. Most of these wetlands are
classified as palustrine (98%) that is either seasonally flooded (22,130 acres) or semi-permanently
flooded (8,540 acres), and are located on the Malheur National Wildlife Refuge. The remaining acreage
is classified as lacustrine (700 acres) and riverine (197 acres). It should be noted that the inventory has
been digitally mapped only for the refuge and immediate vicinity; there may be a small amount of
additional acreage up some of the tributaries of the Donner und Blitzen River. (See Map #6.)

The palustrine system includes all nontidal wetlands dominated by trees, shrubs, persistent emergents,
emergent mosses or lichens. It also includes wetlands lacking such vegetation that are (1) less than 20
acres in area, (2) lack wave-formed or bedrock shoreline, (3) less than two meters deep at low water, and

salinity due to ocean-derived salts is less than 0.5 percent. This system definition was developed to
group the vegetated wetlands traditionally called by such names as marsh, swamp, bog, fen and prairie.
It also includes small, shallow permanent or intermittent water bodies often called ponds.

BACKGROUND: When Peter French rode into the valley in 1872, the lower Donner und Blitzen River
probably did not display a definite channel. The valley is nearly level, dropping about three feet per mile.
This slight fall, other natural conditions and beaver dams caused flooding of the entire valley and the
formation of swamps and marshes. The main stream channel disappeared and numerous small channels
and sloughs formed a network to deliver water to Malheur Lake. This natural system would inundate the
entire 32 miles of the valley floor each spring season. The Diamond Valley also had an annual spring
flood. Native grasses, sedges, and rushes grew in fertile stands.

Prior to any reclamation, the meadows of the Blitzen Valley had extensive areas of bogs and wet
meadows that were wet throughout the year; moist meadow next to the outer edge was usually dry by
mid-July; and dry meadow, the outer edge, dry by early June. The meadow type or riparian plant
community is influenced by water table and soil moisture. The stream channel has a role too. The water
table slopes toward the channel where ground water recharge is spread throughout a basin, thus the
stream gains water. In-stream diversion to flood irrigate riparian meadows is a common practice in the
high desert (Stringham, 1998).

As the area was settled, a system of irrigation ditches was created to deliver the early spring flood water
to more acres. This system and wild flooding is the present method of irrigation water management. The
main problem is the timing of the spring run-off. The peak months of drainage are March, April and May
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for all the sub-basins except the Donner und Blitzen, which peaks a month later. This may be due to the
densely packed snow drifts in the canyons (Whistler, 1916, and Maher, 2002).

Potential Issues:

There are areas that need both protection and restoration.
Out of stream water uses for irrigation and wetlands can conflict with instream flows.

Missing or Incomplete Data:

Digital mapping of wetlands is incomplete.
Cost/benefit of managing wetlands for the benefit of wildlife.
Cost/benefit of multiple use of wetlands.
Relationship of wetlands to overall health of the watershed.
Cost/benefit of reducing flood irrigation.
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RIPARIAN ZONES
(Analysis of the Management Situation and Subbasin Review, Andrews Management UnitlSteens
Mountain Cooperative Management and Protection Area Resource Management Plan, July, 2002)

Riparian areas are water-dependant ecosystems bordering streams, rivers, and wetlands. They form
ecological links between the terrestrial and aquatic components of the landscape. Riparian communities
tend to be more diverse than surrounding upland communities and support a greater variety of wildlife
species. The habitat islands provided by springs are especially important in high desert ecosystems.

Proper Functioning Condition (PFC) is a methodology used by the U.S. Forest Service (USFS), Bureau of
Land Management (BLM), Natural Resource Conservation Service (NRCS) and private individuals to
assess the functionality of stream systems. Proper Functioning Condition Assessment (PFC) emphasizes
the physical function of the stream channel and riparian area evaluated through an interdisciplinary team
approach. PFC of a stream is determined relative to the stream's capability and potential given no
political, social or economic constraints. PFC is identified as the minimum standard for streams. This
method is beneficial because a wide variety of groups can compare like information, but it is controversial
due to the lack of hard numbers. Categories of PFC assessment include:

PROPER FUNCTIONING CONDITION (PFC): Riparian/wetland areas are defined as being in PFC when
they contain adequate vegetation, landform, or large woody debris to do the following:

dissipate stream energy from high water flows, reducing erosion and improving water quality;
filter sediment, capture bedload, and aid in floodplain development;
improve flood-water retention and ground-water recharge;
develop root masses that stabilize streambanks against cutting action;
develop diverse ponding and channel characteristics to provide the habitat and the water
depth, duration, and temperature necessary for fish reproduction, and aquatic insects.

Streams in PFC include areas that are stable, areas that are declining, and areas that are improving, and
condition is noted relative to the percentage of the area that is stable.

FUNCTIONAL AT RISK (FAR): Riparian/wetland area that possesses some or even most of the
elements listed in the PFC definition, but at least one of its attributes/processes gives it a high probability
of degradation at a relatively high flow event(s), such as five-, ten-, and 20-year events. Trend must be
determined, if possible, under this category and denoted as upward, downward, or not apparent.

NON-FUNCTIONING: Riparian/wetland area clearly lacks the elements listed in the PFC definition.

PFC IN THE SUB-BASIN: PFC for all stream miles managed by the BLM within the Donner und Blitzen
Sub-basin has been assessed: (See Map #12.)

- Proper Functioning Condition: 100.6 miles
- Functioning at Risk: 29.6 miles
- Non-Functioning: 1.2 miles

Potential Issues:

Steam miles classified as Functional At Risk and Non-Functional need restoration.
Impact of livestock, wild horses and wildlife on riparian areas.
Human uses in riparian zones.

Missing or Incomplete Data:

Assessment of riparian conditions for stream miles on private lands.
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Assessment of riparian conditions for stream miles on refuge lands.
Update PFC on all BLM stream miles.
Identification of non-functioning areas on non-BLM streams.
Cost/benefit of grazing of livestock, wild horses and wildlife in riparian zones.
Assessment of riparian conditions of lentic systems.

WATER QUALITY (Greater Harney Basin Agricultural Water Quality Management Area Plan,
Draft for Informal Public Review, October 16, 2002)

Section 303(d) of the Federal Clean Water Act of 1972 requires that the Oregon Department of
Environmental Quality (DEQ) identify water bodies that are "water quality limited." DEQ must (1)
designate the beneficial uses of each water body, (2) select parameters that define and contribute to
water quality and are related to beneficial uses; (3) establish standards for each parameter, and (4) then
review available data and information for each water body to determine if it is meeting the standard. If the
water body is not meeting the standard, then it goes on the 303(d) list. DEQ then has to work with the
local land owners and water users to (5) develop the Total Maximum Daily Loads (TMDL's) and a (6)
Load Allocation for that waterbody. The resulting (7) Water Quality Management Plan is monitored by the
Designated Management Agency (such as the Oregon Department of Agriculture, or BLM). DEQ to date
has completed steps 1, 2, 3 and 4 for only the temperature parameter related to the beneficial use of fish
habitat.

303(d) LISTING: The 303(d) streams in the sub-basin were placed on the list because they exceed the
standard for salmonid rearing during the summer months, a maximum of 64 degrees Farenheit for the
seven day moving average of daily maximum temperatures. Very few streams in this area meet the State
Water Quality Standards during the summer months of July through September. There is current debate
as to whether these temperature standards are realistic or achievable in most stream systems. The
Oregon State University Range Department is conducting studies to determine the effect of stream width,
depth, and gradient ratios and vegetative shading on stream temperature mechanics.

There are 383.6 perennial stream miles in the Donner und Blitzen Sub-basin; DEQ evaluation has placed
102.5 miles (27%) on the 303(d) list.

Streams in the sub-basin 303(d)-listed (all listings for temperature) in the DEQ 2002 Water Quality Limited
Streams Database (www.deq.stateor.us) include:

Ankle Creek (South Fork Blitzen - 7.6 miles)
Big Indian Creek (7.1 miles)
Bridge Creek (2.2 miles)
Deep Creek (7.2 miles)
Donner und Blitzen River (Page Dam to South Fork/Little Blitzen confluence - 18.1 miles)
Donner und Blitzen River, South Fork (14.0 miles)
Fish Creek (mouth to above Swamp, entering Section 18-7.5 miles)
Indian Creek (4.2 miles)
Little Blitzen River (mouth to canyon mouth - 3.6 miles)
McCoy Creek (26.2 miles)
Mud Creek (South Fork Blitzen 4.8 miles)

BENEFICIAL USES: Beneficial uses of water in the sub-basin in relative order by volume are (1)
irrigated agriculture, (2) fish and fish habitat, (3) livestock, (4) domestic water supply, and (5) recreation.
Most of this use comes from surface water. Domestic water supply comes from groundwater, and 1,100
acres are irrigated with ground water. Peak flows are affected by diversion and irrigation. Low flows are
affected by irrigation. Sensitive beneficial uses as defined by the Oregon Watershed Assessment Manual
included aesthetic quality, fishing, domestic water supply, resident fish and aquatic life, salmonid fish
spawning and rearing, and water contact recreation.
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WATERSHED ASSESSMENT

Beneficial uses affected by the current 303(d) listings in the sub-basin include aesthetic quality, fishing,
salmonid fish spawning and rearing (redband trout), and resident fish and aquatic life. It should be noted
that all water use, beneficial or otherwise, effects water quality.

Potential Issues:

Increased water temperature. Levels are site specific and highly variable through the sub-basin.
There is a need for mitigation in some areas.
There is debate as to whether DEQ temperature standards are realistic or achievable in most
stream systems in the sub-basin.

Missing or Incomplete Data:

IJata is lacking or not available for deeded ground.
Effectiveness of riparian management on meeting water temperature standards.
History of streams to support realistic temperature goals.

SEDIMENTATION
(Analysis of the Management Situation and Sub-basin Review, Andrews Management Unit/Steens
Mountain Cooperative Management and Protection Area Resource Management Plan, July, 2002)

Erosion is a natural part of any watershed. In addition to natural levels of erosion, human-induced
erosion can occur. Excessive erosion or sedimentation can be assessed and categorized as stemming
from the following sources:

road instability crop land
slope instability range land
rural road runoff burned areas
urban area runoff other

The soils in this semi-arid sub-basin have developed slowly and are fairly new. Any disturbance that
causes soil displacement can cause long-term changes in condition and productivity. Soil erosion varies
throughout the sub-basin. On the bunchgrass rangelands, 10 to 20 percent of the space between grass
plants is bare soil, resulting in susceptibility to erosion. Activities that reduce or eliminate vegetative
cover will increase the rate of erosion. Activities that cause soil compaction generally reduce vegetative
cover, reducing overall site productivity, and causing long-term erosion.

The transportation system within the sub-basin includes state highways, county, BLM, Fish and Wildlife
Service and private roads. The state highways have a paved surface. Some county roads are paved,
some have a gravel surface, and others have a natural soil surface. Likewise, all other roads are either
graveled or have natural soil surface, and seasonal closures may limit use to prevent road damage.
Some roads have been built using excavation equipment, but other primitive roads are just two tracks on
the landscape. The constructed roads usually have a borrow ditch on either side of the road for drainage
and bridges, culverts, stream crossings and other natural drainage locations. These roads are primary
travel routes for the area and have cattle guards installed, replacing gates where a fence crosses a road.
(See Map #4.)

The nature and extent of sedimentation issues in the sub-basin is unknown.

Potential Issues:

There are sedimentation issues, but they are not documented.
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Increased water temperature. Levels are site specific and high variable through the sub-basin.
There is a need for mitigation in some areas.

There is debate as to whether DEQ temperature standards are realistic or achievable in most
stream systems in the sub-basin.

Impact of roads on stream sediments.

Missing or Incomplete Data:

There is little or no data for the sub-basin on sedimentation causes and effects, or specific
locations requiring mitigation.
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VEGETATION
(Analysis of the Management Situation and Sub-basin Review, Andrews Management Unit/Steens
Mountain Cooperative Management and Protection Area Resource Management Plan, July, 2002)

Sagebrush and native bunchgrass communities dominate the basin and range province in Oregon.
Sagebrush species growth is site specific. Basin big sagebrush grows mainlyon sites having moderately
deep loamy soils such as droughty bottomlands and fans. Wyoming big sagebrush is present almost
everywhere throughout the lower elevations of the sub-basin on slightly sandy or gravelly soils. Mountain
big sagebrush occurs in similar soils, but at higher elevations. Low sagebrush/bunchgrass communities
are strongly dominant on shallow to very shallow stony upland lithic soils. Stiff sagebrush/bunchgráss
communities dominate on shallow soils that are either stony or clayey. Silver sagebrush dominates
internally drained basins with seasonally saturated soils. Black sagebrush/bunchgrass communities are
found on shallow soils with a calcareous layer.

Table #5: General Vegetation Types in the Andrews Planning Area

Note: This table includes many acres outside of the Donner und Blitzen Sub-basin.

BIG SAGEBRUSH SHRUB LAND COMMUNITIES: Big Sagebrush Shrub land (Artemisia tridentata ssp.
tridentata and ssp. wyomingensis) is the most common vegetative cover type in southeastern Oregon. It
appears as a mosaic with shrub-steppe communities. There are several different mixtures of plants within
the big sagebrush mosaics. These are big sagebrush 1) with perennial grasslands, 2) with annual
grasslands (cheatgrass), 3) with planted crested wheatgrass, 4) with a variety of shrubs such as
bitterbrush (Purshia tridentata), and 5) with western juniper (Juniperus occidentalis). Other combinations
of plants with sagebrush as the dominant plant are big sagebrush 1) with black greasewood (Sarcobatus
vermiculatus), 2) with shadscale (Atriplex con fertifolia), 3) with limited distribution of winter fat
(Krascheninniko via lanata), and 4) with rabbitbrush (Ericameria viscidiflorus). The sagebrush community
in the Steens Mountain area occurs between 4,300 and 5,500 feet in elevation. The lower flanks of
Steens Mountain are dominated by big sagebrush, low sagebrush, rabbitbrush, and a variety of forbs and
grasses including bluebunch wheatgrass, needlegrass, lupine, biscuitroot, and buckwheat. Much of the
Wyoming big sagebrush habitat on the west side of Steens Mountain has been planted to crested
wheatgrass, or yellow sweetclover and fourwing saitbush.
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General Vegetation Type Andrews MU BLM
Acres

CMPA BLM
Acres

Unsurveyed/Unknown Vegetation Type 17,419 835
Annual Grassland 2,475 1,220
Crested Wheat grass 9,014 12,506
Big Sagebrush/Crested Wheat grass 13,333 6,882
Big Sagebrush/Perennial Grassland 457,672 84,939
Low Sagebrush/Grassland 104,681 130,419
Silver Sagebrush/Grassland 4,071 1,085
Black Sagebrush/Grassland 17,148 0
Mountain Big Sage/Perennial Grassland 15,463 41,584
Salt Desert Shrub/Grassland 200,967 321
Mountain Shrub/Grassland 7,658 6,538
Juniper/Big Sagebrush 1,083 52,659
Juniper/Low Sagebrush 1,740 51,128
Playas 36,141 395
Quaking Aspen 3,168 10,748
Native Perennial Grassland 2,785 8,425
Rabbitbrush/Grassland 8,883 5
Rock 1,512 1,466
Big Sagebrush/Annual Grassland 316,101 16,997
TOTAL 1,221,314 428,152




