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Step 2 -Surface Water Appropriation and Management 
Surface Water Appropriation 
Surface water has generally been fully allocated for many decades for most of the Malheur-Harney Lake 

drainages. The Oregon Water Code was enacted in 1909, providing an exclusive centralized method for 

issuing new water rights and for determining existing ones. The most recent information compiled for 

surface water allocation was compiled by OWRD staff in a technical assistance report “Summary Memo 

of Water Rights within the Harney Place-Based Planning Area”. 

Surface water allocation for agricultural irrigation accounts for a significant use of surface water.  Table 1 

is from the OWRD data on the distribution of water rights and estimated irrigation area by subbasin. 

Table 1: Water Rights and Irrigated Acreage approved by Subbasin (from LovellFord and Mertz, undated) 

Subbasin Water Rights Approved (ac-ft) Acreage Irrigated (acres) 
Donner und Blitzen 10,894 7,586 
Harney-Malheur Lakes 92,382 38,977 
Silver Creek 39,285 27,589 
Silvies River 89,051 42,336 

Total 231,612 116,488 
 

Most water rights have been adjudicated by court decree (Table 2; Figure 1). 

Table 2: Adjudication Decrees in the Harney Basin (from LovellFord and Mertz, undated) 

Subbasin (HUC-8) Decree Name 
Silvies (17120002) Silvies River 
Silver (17120004) Silver Creek (Harney) 
Harney-Malheur Lakes (17120001) Cow Creek (Harney) 
Harney-Malheur Lakes (17120001) Rattlesnake Creek 
Harney-Malheur Lakes (17120001) Mill & Coffee Pot Creeks 
Harney-Malheur Lakes (17120001) Rock Creek (Harney) 
Donner und Blitzen (17120003) Donner und Blitzen River 
Harney-Malheur Lakes (17120001) Prather Creek 
Harney-Malheur Lakes (17120001) Riddle Creek 

 

In total, there were 127,213 acre-feet of irrigation water rights issued under decrees within the study 
area.  There still remain 20,310 acre-feet of irrigation water in the form of a claim, or unadjudicated 
registrations of use of water within the Harney-Malheur Lakes and Silver subbasins (Table 3).  

Table 3:Total Volume of Unadjudicated irrigation water rights from WRIS (from LovellFord and Mertz, undated) 

Subbasin HUC-8 Acre-Feet 
Harney-Malheur 
Lakes 

            
17,528  

Silver 
              
2,782  
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Irrigation water use from the Silvies River, and tributaries is concentrated in the Harney Valley, Silvies 

Valley, and Bear Valley.  The use areas are separated by canyon reaches of the Silvies River. Irrigation 

diversions from Silver Creek are dominantly from the area around and above Riley.  Further irrigation 

rights to the Double O area are dominated by rights held by USFWS for the Malheur Refuge. The 

tributary streams that don’t usually get to Malheur Lake including Rattlesnake Creek, Cow Creek, Mill 

Creek, Coffee Pot Creek, Rock Creek, Prather Creek, and Riddle Creek have all been adjudicated (Figure 

1). Donner und Blitzen River is dominated by water use by USFWS on the Malheur National Wildlife 

Refuge. It should be noted that Sage Hen Creek and Poison Creek were treated as tributaries to the 

Silvies River in the adjudication of Silvies River. 
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Figure 1: Adjudicated Water Rights by Decree (from LovellFord and Mertz, undated) 
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Water Availability and Timing in the Harney Basin 
The unpredictable nature of surface water in the Harney Basin makes water management difficult.  

Management during years of heavy snowpack and rapid runoff is very different from managing during 

years of limited precipitation and early drought.  The variability of runoff is also different among the 

tributary subbasins.  The Blitzen River catchment is more groundwater driven and, while responsive to 

precipitation, has more predictable base flows (Figure 2).   

 

Figure 2: Blitzen River Runoff (from Mayer et al. undated) 

The Silvies River has the largest catchment and is affected by snow melt patterns from the south facing 

slopes of the Blue Mountains and the generally impermeable rocks making up the catchment results in 

shorter groundwater flow paths and more rapid contribution to stream flow.  The result is highly variable 

flows year to year and limited predictability of water availability (Figure 3). Flows can vary over orders of 

magnitude year to year. 

 

Figure 3:Silvies River Flow Variability (USGS data) 
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Silver Creek is similar to the Silvies but a significantly smaller catchment that accumulates less snowpack. 

Annual precipitation in the Silver Creek watershed ranges from 9.09 to 29.13 inches with an average of 

11.51 inches. The highly variable runoff from the Silver Creek watershed, similar to the Silvies River 

creates a difficult water management situation.  Springs in the lower Silver Creek catchment that align 

with the Brothers fault are important for water for the Malheur National Wildlife Refuge. 

Timing of Peak Flows 
The hydrograph showing the average timing of runoff that compares the Silvies River with the Donner 

und Blitzen River shows an earlier and higher peak from the Silvies River catchment and a lower but 

more prolonged peak for the Donner und Blitzen River (Figure 4).                

 

Figure 4: Comparative Average Hydrograph Silvies River and Donner und Blitzen River (from Svejcar 2022) 

As climate changes the timing of runoff has changed.  Runoff has come nearly a month earlier in the 

Silvies River (Figure 5) from the previous 50 years. 
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Figure 5: Runoff timing from the Silvies River (from Svejcar 2022) 

 

Figure 6 Runoff Timing from the Donner und Blitzen River (from Svejcar 2022) 
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Silvies River Appropriation 
The Silvies River adjudication proceeding was thought to be completed except for the disposition of 

incomplete water rights. Investigations and surveys were completed to complete these rights. The 

proceeding was halted pending an anticipated judicial correction of some errors found in a 1923 court 

decree.  The adjudication was approved by the Oregon Supreme Court in 1925 and modified in 1928. 

The adjudication allotted the right to significant diversions for some of the Pacific Livestock Company 

property (now part of Silvies Valley Ranch) with priority dates of primarily 1887 and 1888 with one for 

1909. These rights are to 

the Silvies River, Camp 

Creek, Cottonwood Creek, 

Jump Creek, Flat Creek, 

Poison Creek, Trout Creek, 

Hall Creek and Payne 

Creek.  

Above the Silvies Valley 

Ranch water rights have 

been allocated for Bear 

Creek, Scotty Creek, and 

others. Water rights of 

approximately 26,324 

acre-feet have been 

appropriated for irrigation 

of 13,162 acres in the 

upper drainage in the Bear 

Creek, Emigrant Creek and 

Scotty Creek area. 

Silvies Valley 

appropriations amount to 

an estimated 37,122 

acre-feet to irrigate 

18,561 acres. The Oregon 

Supreme Court decision 

on water rights to the 

Silvies River includes the 

statement; “There is no 

contest between any 

Harney Valley water users 

and the irrigators in Bear 

Valley, or Silvies Valley.” 

The remaining 103,488 acre-feet of appropriated water to irrigate some 51,744 acres in the Harney 

Valley from the Silvies River. The 1967 Malheur Lakes Basin Plan documented an over appropriation of 

160,000 acre-feet/year from the Silvies River system including Cow Creek and Poison Creek.  
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Silver Creek Appropriation 
The Silver Creek adjudication was completed in 1928 and the court decree was finalized in 1934.  Water 

rights date from 1877 to 1916. The adjudication recognizes an upper Silver Creek area and a lower area 

identified as Warm Springs Valley (below Moon Reservoir).  Approximately 27,704 acres is irrigated in the 

upper Silver Creek area.  

An additional 12,375 

acres is irrigated in the 

Warm Springs Valley. 

Some 23,287 

acre-feet/year is 

appropriated to irrigate 

the Double O unit of the 

USFWS Malheur National 

Refuge but there is no 

delivery system for the 

flow and cooperative 

arrangements with 

upstream landowners are 

used to distribute the 

water on an annual basis. 

With the additional 2,782 

acre-feet/year that is 

permitted but not 

adjudicated there is 

nearly 29,000 

acre-feet/year over 

appropriated for Silver 

Creek. The USFWS 

Malheur National Wildlife 

Refuge has rights to 

divert some 37.5 cfs. 

from Harney Lakes spring 

area consisting of Double 

O Spring (Hibbard), 

Double O Spring Cold 

Spring, Barnyard Spring, 

Basque Spring, and 

Stinking Lake Spring. Spring flows are managed to fill ponds in the winter and flood fields in the spring 

and summer. The refuge is working on a spring monitoring program to track spring discharges. 
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Donner und Blitzen River Appropriation 
The Blitzen River was adjudicated in 1938 and the court decree of 1942. Priority dates extend from 1872 

to 1908. Much of the rights are held by the USFWS Malheur National Refuge. In 1999 the refuge applied 

to change the use of their 

appropriated water from 

irrigation to wildlife refuge 

management. The application 

was contested and finally 

approved in 2004. The 

approval to divert up to 820.4 

cfs from the Blitzen River 

from 12 points of diversion. It 

remains that the Blitzen River 

is over appropriated by some 

175,000 acre-feet/year. The 

Refuge use of Blitzen River 

water is described by Mayer 

and others (undated) as: “A 

system of dikes, canals, 

drains, and water control 

structures was developed in 

the early 1900s to facilitate 

grazing and farming. Twenty 

miles of the river was 

channelized and straightened 

at the same time. The water 

distribution system still exists 

and is used by the refuge to 

manage water in the Blitzen 

Valley”. 

The Refuge develops an 

annual irrigation strategy 

based on early spring water 

availability estimates (snow 

water content measured in 

February – March timeframe) 

(Mackay, 2023). Mayer and 

others (undated) have shown 

that the monthly streamflow 

by forecasts by NRCS improve from early in the year to later in the year.  Using March or April forecasts 

are more likely to approximate water availability.  
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East Side Streams 
The smaller tributaries into the basin on the east side are intermittent and disappear into the alluvial 

fans of the surrounding uplands. Poison Creek and Cow Creek appropriations are shown in Figure 7.  Cow 

Creek, Rattlesnake Creek, Mill Creek, Coffee Pot Creek, Prater Creek and Rock Creek (Harney) have all 

been adjudicated (Figure 1, Table 2). Poison Creek, Soldier Creek, Thousand Creek and Currey Gordon 

Creeks all drain towards the Harney Basin but are captured for irrigation and do not flow to the lakes. 

There is little information about the flows since there are no measurement devices on these streams.  

Springs are at the headwaters and contribute to these east side streams Rattlesnake, Poison, and Sage 

Hen creeks all have springs in their headwaters. Cow Creek originates from a series of springs including 

King Spring. There are some eight springs at the headwaters of Prater Creek. The east side streams do 

not currently reach Malheur Lake but may have in the past.  The water used for irrigation is either 

evaporated or recharges the groundwater. Seepage measurements on Poison Creek and Rattlesnake 

Creek during late summer and early autumn low-flow periods provided evidence of groundwater 

recharge through channel losses in the Harney Basin lowlands (Garcia et al., 2022) 

Southern Streams 
Riddle Creek and tributaries to it (Paul Creek, Coyote Creek, Smyth Creek, etc.) flow off Steens Mountain 

to the east of the Donner und Blitzen River. Diamond Craters separates the Riddle Creek drainage from 

connecting with the Donner und Blitzen River and Malheur Lake.  The rights to Riddle Creek were 

adjudicated in 1926 (Figure 1). Historically, the creek flowed into a series of playas (White Lake, Barton 

Lake and Dry Lake). Currently much of the flow is managed and diverted into the Highline Ditch, Feed 

Canal and other irrigation infrastructure.   

Regulation of Irrigation Water 
The best recent description of water regulation in the Harney Basin is from LaMarche (2011).  The 

description summarizes: “Three major watersheds produce significant stream flow in the Malheur Lakes 

Basin (aka Harney Basin): Silvies River, Silver Creek, and Donner und Blitzen. These streams generate 

significant stream flow from snowmelt–runoff in the spring, which rapidly diminishes during summer. The 

lower valleys typically flood (both naturally and assisted by small dams) during spring runoff. However, in 

the Silvies River and Silver Creek watershed, summer base flows are small and irrigation demand far 

exceeds supply after the spring freshet. Base flows in the Donner und Blitzen River are higher and 

irrigation demand much smaller than the other watersheds. Therefore, most regulation and monitoring 

activity occurs in the Silvies and, to a lesser extent, Silver Creek watersheds. This activity is predominately 

complaint driven after spring runoff. However, regulation can occur during the winter and early spring of 

dry years as irrigators typically irrigate prior to the growing season to increase soil moisture content”.  

The summary adds: “Due to the low gradient channels in both valleys, it is difficult to use measuring 

devices or stream gages as backwater conditions (either natural or due to check dams) are typical. As a 

result, complaint driven monitoring by manual discharge measurements is the norm. Complaints are 

numerous because the basin is highly fully appropriated and the users unorganized”. 
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Silvies River 
LaMarche describes: “There is water use in the Silvies Valley (upstream of Harney Valley), but it is 

comparatively small and confined to the alluvial filled valley next to the river. There are few complaints 

for regulation in this valley, and the valley has always been regulated separately from the lower valley”. 

La Marche describes: “The Silvies River naturally bifurcates as it enters Harney Valley. Numerous sloughs 

carry water to individual or groups of irrigators, the largest being Foley Slough. Legally, stream flow is to 

be divided between the main stem Silvies and Foley Slough at a ratio of approximately 10 to 1, based on 

the water rights on each system (This ratio actually varies somewhat based on the priority date and 

acreage of the rights being fulfilled from each channel, which in turn depends on the available flow 

above the bifurcation point). Historically, this division in flow occurred somewhat naturally due to the 

channel configuration and associated hydraulic properties in each channel. This is no longer true due to 

either natural or anthropogenic changes in the Silvies channel and some controversy exists on how to 

remedy this issue. Currently, the division of flows is routinely checked manually without benefit of a staff 

gage or rating curve. Given the site conditions it may be difficult to develop a stage discharge 

relationship at this location in either channel”.   

The Silvies River decree requires headgates and measuring devices, however there are few measuring 

devices on headgates and distributaries of the Silvies. Since the LaMarche (2011) report a number of 

headgate and measuring devices have been installed, particularly in the Silvies basin. While there is no 

complete inventory, the issues of measurement devices has not been completely resolved. 

OWRD identified the following issues from their perspective in managing water from the Silvies River 

(Gall and Spriet, 2021).  

•​ Excessive water diversion at Point of Diversion 
•​ Excessive water diversion from shared ditch 
•​ System wide: inefficient conveyance (flat, brushy ditches) 
•​ 20 feet of fall over 20 miles; the whole basin is flat 
•​ Assertive use of dams; not passing water down to other users  
●​        Flooding across junior lands to get to senior lands 
 

Recent discussions between the community and OWRD has led to a start to Improve public information 

to explain existing water distribution resources in the Silvies Valley with lists and maps showing lands 

served by each ditch by source and priority date. An Interim product (Figure 10) has been shared with 

the public. The map showing Silvies distribution needs to accurately reflect the legal rights and court 

decrees of points of diversion associated with places of use. 
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The other large bifurcation on the Silvies River critical for water management is the East Fork/West Fork 

split. At most flows, stream flow is to be almost equally divided between the two forks based on the 

water rights priority date and acres associated with each branch. However, most of the very senior water 

rights receive water from the West Fork, which means that at low flows upwards of roughly 70% of the 

water should be sent down the West Fork channel. Dams are present on both the East and West Forks 

and are used to manage the distribution of flows between the two branches. Again, flows in each fork 

are routinely checked manually, without benefit of a staff gage. The site conditions may make it difficult 

to develop a stage–discharge relationship.  

The main water users in the Silvies watershed (in the Harney Valley) are the Blue Mountain Cattle 

Company, Island Ranch, and the Bell–A Grazing Cooperative. Diversions to these users are monitored 

through routine manual discharge measurements of the diversions during the summer due to the scarcity 

of available flow”. With land sales the current major users include Hotchkiss Cattle Co., Island Ranch, 

Bell-A Grazing Cooperative and Doverspikes. 

 

Management Needs for the Silvies River 

There is no headgate on the Foley Slough as it is legally considered a distributary of the Silvies River. A 

headgate at this location would enable better management of water of the Silvies River. There are 

designs for two small dams to be constructed in each channel in order to manage the required division 

of water. There is also a need for a telemetry equipped stream gage on the Foley Slough in order to 

closely monitor and manage flows at this critical location in real time. The gage would probably be a 

velocity–index gage, given the site conditions. In addition, as mentioned previously, some type of control 

structure needs to be installed to manage the division of flow. 

At the bifurcation of the East and West Forks of the Silvies River there are dams without measurement 

devices. There is a need for a telemetry equipped stream gage on each fork, in order to closely monitor 

and manage flows and this critical location in real time. The gages may have to be a velocity–index gage, 

given the site conditions. 
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Measurement devices need to be installed on the diversions to Blue Mountain Cattle Company, Bell-A 

Grazing Cooperative, and Island Ranch (where hydraulically possible) to aid in water management. Since 

2010 a significant number of headgate and measurement devices have been installed. NRCS has cost 

shared on water control structures in the Silvies floodplain under the Working Lands for Waterbird 

Habitat Conservation - Harney County initiative.  Some 96 structures have been completed and some 68 

additional are in progress affecting irrigation to some 4,150 acres. 

In addition to a new gage on the West Fork Silvies near the bifurcation, a weir on the West Fork Silvies at 

the Highway 205 crossing (near Island Ranch) would greatly aid in monitoring and water management 

for these users. 

Silver Creek 
LaMarche describes: “Silver Creek is smaller than the Silvies River in terms of watershed size, stream flow, 

and irrigation use. Typical of the major streams in the basin, Silver Creek also bifurcates in its’ valleys: 

Silver Creek Valley (west of Burns) and the Warms Springs Valley just upstream of Harney Lake— the 

ultimate terminus for all three major watersheds in the basin. The Silver Creek decree puts most users in 

the upper valley on par, and there are better irrigation rotation agreements and landowner cooperation 

in the Silver Creek watershed than the Silvies River. As a result, there are fewer complaints for regulation 

and monitoring in the Silver Creek watershed compared to the Silvies watershed”. 

La Marche explains: “For the Silver Creek Valley, monitoring and regulation are complaint driven. Most of 

the users have established irrigation rotations and diversions are checked by occasional manual 

discharge measurements when there are complaints”.  

Management in the lower Silver Creek is described as: “For the Warm Springs Valley (downstream of 

Silver Creek Valley), regulation activity and monitoring are also complaint driven and more routine due to 

higher frequency of complaints, plus storage in Moon Reservoir. The channel gradient is much lower in 

this valley and as a consequence, diversions are monitored by manual stream flow measurements. The 

presence and hydraulic configuration of Moon eservoir also causes some regulation complexity. Senior 

live flow users are located below the reservoir, which should pass live flow to these users when required. 

The outlet of the dam, however, is of insufficient size to pass runoff at higher flows. Routine monitoring of 

outflows and storage by manual measurements are typical regulatory activities in the valley”.  

LaMarche explains regulation in the Silver Creek as: “There is regulation of junior irrigation users on 

Silver Creek in favor of the refuge. Monitoring of inflows to the refuge from the Silver Creek distributaries 

is very difficult due to channel gradients, presence of springs near the refuge which comingle water with 

the Silver distributaries, water control dikes on the refuge, and the numerous channels which drain into 

the refuge”. 

Management Needs for Silver Creek 

La Marche has identified the following needs for improved management of water in the Silver Creek 

subbasin: 

1.​ A stream gage with telemetry above the valley near the historic “Silver Creek near Riley, Oregon” 

gage site (near the road crossing at the bottom of the “upper valley”) would help with regulation 

efficiency and distribution in the valley. The installation of measurement devices on the main 

channels/diversions in the Silver Creek valley would also help with regulation. 
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2.​ At Moon Reservoir he suggests: “A staff plate on the reservoir plus and stage/capacity curve are 

needed to better manage the storage and distribution of water below the reservoir. In addition a 

measuring device downstream of the dam (to measure outflows) would also be very beneficial to 

distribution and regulation in the valley”. 

3.​ Diversion regulation could be improved at major diversions: “Hotchkiss Cattle Company is the 

largest water user in the upper Silver Creek watershed. The installation of measurement devices 

on the associated diversions would help with regulation”.  

4.​ A staff gauge on Poison Creek where the creek enters the Harney Valley would aid in regulation. 

Donner und Blitzen River 
LaMarche describes that: “There is very little regulation and monitoring in the Donner und Blitzen 

watershed due to the late season runoff and the small amount of irrigation use. There are some large 

diversions related to water distribution in the Malheur National Wildlife Refuge, which encompasses 

most of the Blitzen Valley as well as Harney and Malheur Lakes. There is a stream gage just upstream of 

the refuge which records the inflows to the refuge from the Donner und Blitzen River”. 

Recent activity in the Donner und Blitzen includes flow monitoring by USGS and exploration of removal 

of the Page Springs weir. 

Flooding in Burns and Hines 
The area between the Five Mile Dam to below Hines (Figure 11) is subject to flood damage on the 

occasions when the Silvies River rises to flood stage. Flooding has resulted in damage to homes and 

infrastructure and with remapping of the floodplain has the potential to significantly rise the cost of 

flood insurance for a significant portion of the Burns Paiute reservation, the communities of Burns and 

Hines.  A number of flood studies have been conducted to identify and assess the flood risk in the Burns- 

Hines area.  In 1968 the State Water Resources Board published a Flood Plains Study of the Burns-Hines 

Area (SWRB, 1968). The 1989 flood study followed the 1964 flood which resulted from a rain on snow 

event. In 1989 FEMA published a Flood Insurance Study for the City of Hines (FEMA, 1989).  In1998 the 

Federal Emergency Management Agency (FEMA) published a flood insurance study for the city of Burns 

(FEMA, 1998) and Unincorporated areas of Harney County (FEMA, 1998a). The flood insurance studies 

were an update to flood studies completed in 1984. 

With the advent of LiDAR technology (aerial laser facilitated elevation measurement) more detailed 

topography can be evaluated.  FEMA and others initiated discussions with Harney County residents 

between 2011 and 2016 and published a preliminary flood insurance study on June 28, 2019. The 

preliminary mapping for the City of Burns is shown in Figure 11. 
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Figure 11: Preliminary floodplain mapping for the Burns area (FEMA, 2019) 

In response to the startling area of inclusion in flood hazard zones, the County Court explored potential 

opportunities to mitigate the flooding and reduce the flood hazard area.  The County contracted with an 

engineering firm (Kleinschmidt Associates and Ecological Engineering LLC, 2022) to explore opportunities 

to reduce the impact of flooding on properties in the area.  The report identified ten alternative 

approaches to mitigate flooding in the area. The consultants recommended two high priority actions and 

recommended no consideration for three alternatives.  Four alternatives were recommended for further 

study and analysis and one alternative was recommended to be built into short-term planning. 

Managing flood impacts to the citizen so Harney County is being explored.  Some of the alternatives 

identified by the engineering study (Kleinschmidt Associates and Ecological Engineering LLC, 2022) could 

remove between 367 and 370 structures from the flood hazard area.  There are currently some 469 

structures that are flooded by less than 0.1 foot during a 100 year flood and 270 structures that are 

flooded more than 1.0 foot during a 100 year flood. The choice of mitigation strategy will be based on 

funding, permitting, and community acceptance.  There is an effort to chose an alternative that has flood 

irrigation wet meadow benefits along with flood mitigation benefits. 
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