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Purpose 
The purpose of this paper is to provide background information on the hydrology of the Upper 
Deschutes River, the system of irrigation storage and delivery that shapes its current flow regime, and 
the watershed impacts of altered flows.  This paper summarizes existing information and does not 
generate new analysis.  References are documented throughout and a bibliography is provided at the 
end.  This paper intends to provide a common base of information from which we can discuss and 
consider developing an open and collaborative process to create a comprehensive water management 
plan for the Upper Deschutes River. 

Reach Definition 
The Deschutes River begins at Little Lava Lake in the Cascades, runs from north to south for 8.4 miles to 
Crane Prairie Reservoir, east through Wickiup Reservoir, north through Bend to Lake Billy Chinook, and 
on 120 miles to its mouth at the Columbia River.  The focus of this paper is on the 61-mile reach 
between Wickiup Reservoir (river mile 226) and the City of Bend (river mile 165), which will be referred 
to as the Upper Deschutes River.  Three tributaries enter the Upper Deschutes between Wickiup 
Reservoir and the City of Bend:  the Fall River, the Little Deschutes River, and the Spring River. There are 
plans to provide information about the Crescent Lake/Crescent Creek/Little Deschutes system in the 
future as an addition to this paper. 

Figure 1. Map of the Upper Deschutes River 
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Hydrology 

Historic Flows 
The Deschutes River is a spring-fed system that historically had very stable flows.  As opposed to river 
systems that are dominated by surface runoff, a spring-fed river like the Deschutes has a stable 
hydrologic regime in which natural daily, monthly, and even annual fluctuations in water flows are 
minimal.  A 1914 U.S. Reclamation Service report referred to the Deschutes River as “one of the most 
uniform of all streams in the United States,  not only from month to month, but also from year to year” 
(USDA 1996a).   The basin’s porous volcanic soil allows surface water to infiltrate into the subsurface and 
recharge groundwater aquifers.  This connectivity aids in maintaining a stable flow regime.  (Gannet et 
al. 2001).  

Under natural conditions, unregulated flows in the Deschutes River were near-constant.  Summer flows 
below Wickiup Reservoir averaged 730 cubic feet per second (cfs) and winter flows averaged 660 cfs 
with extremes in flow varying only by about a factor of two (Hardin-Davis 1991).   Prior to the 
completion and operation of Wickiup Dam in 1947, the lowest flow recorded at an Oregon Water 
Resources Department (OWRD) gage at Pringle Falls (River Mile 217) from the years 1916-1940 was 
395cfs.  The average yearly minimum flow was 554 cfs and the mean daily flow was 710 cfs (OWRD 
streamflow data from the Pringle Falls gage).  

Current Flows 
As a result of water storage and diversion for irrigation, the stable natural flows of the Upper Deschutes 
have been replaced by lower flows during the winter storage months and higher flows during the 
summer irrigation season.  This difference is most significant between Wickiup Dam and Fall River, and is 
moderated as tributaries and springs augment the flow between Fall River and the north boundary of 
Sunriver.   The minimum flow requirement below Wickiup during the storage season from November  
through March is 20 cfs, or 4% of natural low-flow levels.  The median wintertime flow between 1981 
and 2011 was 37 cfs.  The median summertime flow was 1,150 cfs with median flows in July and August 
at 1,410 and 1,450 cfs (Oregon Water Resources Department streamflow data from the WICO gage). 
 
Figure 2 illustrates the difference between historic unregulated flows and current flows.   Figure 3 
illustrates the change in magnitude of flow fluctuation when Wickiup Dam began operations in the mid-
1940s. 
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 Figure 2.  Median Monthly Flows Below Wickiup Reservoir  

 
Source: Regulated flow as measured at the Wickiup Gage (WICO) #14056500 (1983-2011) 
              Unregulated flow as measured at the Pringle Falls Gage ##14057000 (1916-1940)  

 
 
 
Figure 3.  Flows at Pringle Falls on the Upper Deschutes between 1915 and 1963 

 
Source: Flow as measured at the Pringle Falls Gage #14057000(1915-1963)(now discontinued) 
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Water Management  

District Water Rights 
The altered streamflow regime in the Upper Deschutes River is largely due to irrigation storage and 
delivery for the four irrigation districts in Central Oregon with storage rights in Crane Prairie and Wickiup 
Reservoir.  The following table summarizes the water rights of the irrigation districts that divert from the 
Deschutes River at or above the City of Bend as well as Walker Basin that diverts from the Little 
Deschutes above Bend.  The districts in bold text have storage rights in Crane Prairie and Wickiup on the 
Upper Deschutes River.  

Figure 4.  Irrigation Districts that Divert at or Above the City of Bend 
Irrigation 
District 

Priority Date Point of Diversion Storage Right Max rate 
(cfs) 

Acres 
Served 

COID  1900/1907 Deschutes River at Bend (PB) 
and above Bend (CO)* 

Crane Prairie: 
26,000 AF 

1,382 44,784 

Lone Pine 1900 Deschutes River at Bend Crane Prairie: 
10,500 AF 

42 2,369 

Arnold 1905 Deschutes River above Bend Crane Prairie:  
13,500 AF 

150 4,384 

North 
Unit  

1913 Deschutes River at Bend (and 
Crooked River above Smith 
Rock) 

Wickiup:  
200,000 AF 

1101 58,868 

Tumalo 1900/1905/19
07/1913/ 1961 

Tumalo Creek and Middle 
Deschutes at Bend 

Crescent:  
86,050 AF 

214 7,381 

Swalley 1899 Deschutes River at Bend* n/a 87 4416 
Walker 
Basin 

1897/1900/ 
1902 

Little Deschutes above LaPine n/a 28 1,132 

*These districts serve some lands that divert directly from the river. 
Note: This table does not reflect some reduced water rights due to recent instream transfers or conserved water 
projects. 
Source: Adapted from (Aylward 2006) 

The irrigation season extends from April 1 through October 31. Water rights of irrigation districts vary 
and maximum demand is from May 15 through September 15, peaking in July and August.  Rights above 
the natural river flow must be satisfied by drawing water stored in reservoirs.  Historically, live stream 
flow largely satisfies water rights with priority dates through 1905 in typical water years.  Water 
diversions above this level are obtained from water stored in Crane Prairie and Wickiup Reservoirs 
(USDA 1996a). 
 
Storage Facilities 
Crane Prairie Reservoir is situated several miles downstream from the headwaters of the Deschutes 
River.  Local irrigation districts built the reservoir in 1922, and Reclamation rehabilitated it in 1940.  
Crane Prairie is a relatively shallow lake that holds 55,300 acre-feet (AF) at a maximum and has water 
rights for the storage of 50,000 AF.  Crane Prairie water rights are held by Lone Pine Irrigation District 
(Lone Pine)(10,500 AF), Central Oregon Irrigation District (COID) (26,000 AF) and Arnold Irrigation 
District (Arnold)(13,500 AF).  Although Reclamation holds the title to the reservoir, the reservoir has 
been paid off and COID is the operator and the primary name on the water right certificate.  Crane 
Prairie is federally-authorized for irrigation only, but the State of Oregon authorized Crane Prairie for 
multiple purposes, including instream flows for fish and wildlife, in 2000. 
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Wickiup Reservoir is located two miles downstream of Crane Prairie and is the primary supplemental 
storage facility for North Unit Irrigation District (NUID).  Wickiup was completed in 1949.  Wickiup holds 
200,000 AF at full capacity, all of which is permitted for NUID to use for irrigation.  Reclamation holds 
title to Wickiup and NUID is the operator.  Wickiup is only authorized for irrigation water uses, although 
federal legislation passed in 2007 enables NUID to participate in conserved water projects that transfer 
saved water instream for fish and wildlife consistent with Oregon’s Conserved Water Statute (ORS 
537.470). 
 
Crescent Lake Reservoir is a moderate-sized reservoir located on Crescent Lake, headwaters of Crescent 
Creek and tributary of the Little Deschutes River.  The reservoir holds approximately 86,900 in active 
storage, provides a supplemental source of irrigation water for Tumalo Irrigation District (TID) and is 
privately owned and operated by TID.  It was established in 1922 and rehabilitated in 1954. While 
Crescent Lake operations affect streamflows in Crescent Creek and the Little Deschutes, a tributary of 
the Upper Deschutes, the scope of this paper at this time does not include extensive information on its 
operations or the Little Deschutes system.   
 
Figure 5. “Teacup Diagram” showing Major Storage Projects in the Deschutes Basin 

 
Source: http://www.usbr.gov/pn/hydromet/destea.html 

Reservoir Management 
A 1938 Inter-District Agreement signed by the irrigation districts and the Bureau of Reclamation dictates 
how Crane Prairie and Wickiup reservoirs are filled and managed.  The agreement describes in detail the 
accounting methods to be used to fill the reservoirs during the storage season, which generally occurs 
between mid-October and early April (Figure 6).  The terms of the agreement account for years of 
shortage such that, at capacity, Wickiup receives 80 percent of the inflow and in dry years Wickiup 
receives 85.7 percent of the inflow.  The interconnected nature of the agreement means that any 

http://www.usbr.gov/pn/hydromet/destea.html
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change in reservoir management (and thus instream flow restoration) will impact all of the parties to the 
agreement, necessitating close collaboration with all parties.  

Figure 6.  Filling sequence described in the 1938 Inter-District Agreement (AF) 

 
Note:  Filling order proceeds from the bottom of the chart to the top of the chart, following the arrows. 
Source: (Fitzpatrick, Gorman, and Aylward 2006)   
 

Wickiup operations currently require a minimum outflow of 20 cfs.  The Oregon Water Resources 
Department (OWRD) tries to comply with target ramping rates set by the Upper Deschutes Wild and 
Scenic River and State Scenic Waterway Management Plan, adopted by the USDA Forest Service and a 
diverse group of state and federal agencies and irrigation districts, in 1996.  These rates are 0.1 ft/4 hr 
rising, and 0.2 ft/12 hr falling (USDA 1996a).  

In most years, natural inflow into the reservoirs is steady and the State Watermaster tries to keep a 
constant outflow below Wickiup throughout the storage season.  In above average to wet years when 
the reservoirs are expected to fill, the Watermaster estimates the additional water that can be released 
throughout the storage season and sets the outflow from Wickiup accordingly.  Due to imperfect 
forecasting and management decisions, the outflow in some years has fluctuated from the minimum of 
20 cfs to nearly 500 cfs by the end of March over the course of a storage season (Fitzpatrick, Gorman, 
and Aylward 2006).  

For an in-depth description of reservoir management, see Fitzpatrick, K., Gorman, K., and B. Aylward. 
2006. Reservoir Management. Deschutes Water Alliance Final Reports. Bend, OR. Available at 
http://www.deschutesriver.org/CEDocuments/Downloads_GetFile.aspx?id=195618&fd=0 

Agricultural Values 
The storage provided by Crane Prairie and Wickiup reservoirs is an integral part of irrigation in Central 
Oregon.  Irrigated agriculture in Central Oregon has had a significant role in shaping Central Oregon’s 

Arnold
10,500

COID
12,000 (or 4/5)

Arnold
3,000 (or 1/5)

NUID
180,000

COID
9,000

Lone Pine
10,500

COID
5,000

NUID
20,000

Crane Prairie Wickiup

Inflow

Filling order

(1/7)
(6/7)

http://www.deschutesriver.org/CEDocuments/Downloads_GetFile.aspx?id=195618&fd=0
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physical and cultural landscape over the last century, and is a significant part of the local and regional 
economy.  Oregon State University Extension values agricultural products in Deschutes and Jefferson 
Counties in 2011 at approximately $99 million (OSU Extension, 2011). OSU multiplies this by an 
economic factor of 3.5 to determine the economic impact to the community to be $346,500,000. Figure 
7 summarizes details for Deschutes and Jefferson Counties.  As the table illustrates, the economic 
importance of agriculture varies by location.  Generally, Jefferson County has larger, more profitable 
farms, and agricultural productivity is on an upward trend.  2011 data show direct sales from agriculture 
in Jefferson County to be $74 million, with a total economic contribution of $250 million to the 
economy.   Deschutes County has more numerous, smaller farms, with agricultural productivity on a 
downward trend.  Challenges and opportunities associated with each irrigation district also vary by 
location.  For example, COID, in Deschutes County, faces challenges with urbanization due to the 
proximity of its lands to Bend and Redmond, but it holds reliable senior water rights.  NUID, in Jefferson 
County, on the other hand, has a relatively stable base of production agriculture, but is challenged by 
water reliability due to its junior water rights.   
 
Figure 7.  2007 Census Statistics for Central Oregon Agriculture 

County Total 
Irrigated  
Acres 

Total 
Market 
Value  

Total 
Economic 
Impact 

Trend Main crops Districts 

Deschutes 20,239  $25M 
 

$87.5M down Forage, Cattle COID, AID, Swalley, 
Walker, TID 

Jefferson 49,070    $74M $259M up Hay, Cattle, 
Forage, 
vegetable seed, 
grass seed 

NUID 

Source: (OSU Extension 2011)  
 
For an in-depth discussion of these trends, see Aylward, B. 2006. Growth, Urbanization and Land Use 
Change: Impacts on Agriculture and Irrigation Districts in Central Oregon. Deschutes Water Alliance Final 
Reports. Bend, OR.  Available at 
http://www.deschutesriver.org/CEDocuments/Downloads_GetFile.aspx?id=195616&fd=0 

Hydropower 
Hydropower generation plays a role in the water management system for some districts in Central 
Oregon and can provide an additional source of revenue.  The facility directly affected by the flow 
regime in the Upper Deschutes River is COID’s Siphon Power Project (SPP).  The SPP is located two miles 
south of the city of Bend.  The facility is a 5.5 MW powerhouse that commenced commercial operation 
on October 16, 1989. The powerhouse draws water directly from the Deschutes River at river mile 
170.9, generates hydro power from the water, and then returns the water back to the river. It operates 
on 640 cfs of water to generate an estimated 9,804 hp. The SPP has a FERC license (FERC P-3571) issued 
September 29, 1987. A minimum of 400 cfs is required to stay in the river past the intake, and due to 
minimum operational requirements of 70 cfs to run the plant, COID is able to start diverting into the 
facility when there is 470 cfs in the river.  Increased winter flows have the potential to boost power 
generation and revenue (Johnson, Personal Communication). 

In 2011, Symbiotics LLC filed an application with FERC for the Wickiup Dam Hydroelectric Facility.  The 
application proposes to build a 7.15 megawatt facility that would generate energy based on releases 
from Wickiup Reservoir as managed by the State, the districts, and the Bureau of Reclamation.  Changes 
in releases from Wickiup could affect hydropower generation and revenue. 

http://www.deschutesriver.org/CEDocuments/Downloads_GetFile.aspx?id=195616&fd=0
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Portland General Electric (PGE) and the Confederated Tribes of the Warm Springs Reservation operate 
the 465 megawatt Pelton Round Butte hydroelectric project on the Deschutes River downstream of Lake 
Billy Chinook.  Increased winter outflows from Wickiup Reservoir have the potential to benefit 
hydropower generation and revenue at the facility (Keil, Personal Communication). 
 

Watershed Impacts of Flow Alteration 

Overview 
The altered flow regime in the Upper Deschutes River, characterized by high and low flow extremes, 
impacts both the geomorphology and the biological integrity of the river.  Streambeds and stream banks 
are dewatered and exposed during the winter.  When water is released from Wickiup Reservoir in the 
spring, sedimentation and turbidity increase due to erosion from freeze and thaw action on the exposed 
stream banks.  Riparian vegetation loses its connection to a continuous water source during low winter 
flows.  Fish and macroinvertebrate habitat conditions are diminished during low flows and fish redds can 
be exposed to near freezing temperatures (USDA 1996a).  Bank erosion also occurs from increased shear 
stress associated with high flows, and rotational failure from negative pore pressure as flows diminish. 
This is compounded by lack of riparian vegetation.  (Gritzner, personal communication).  A comparison 
of 1943 and 1991 photographs reveals that the Deschutes River between Wickiup and Benham Falls 
widened by an average of 20% during this 48 year period (Hardin-Davis 1994). 
 
The range of fluctuation caused by the reduction of flows during the winter storage season and 
increased flows during a spring and summer release season result in the following: 

• an increased rate of change in channel morphology characterized by: 
o steep unstable cutbanks on the outside of bends 
o more rapid creation of point bars on the inside of bends 
o  more rapid creation of meander cut-offs.   

• These changes in channel morphology release sediment into the river and result in: 
o  high levels of turbidity 
o the filling of interspaces of cobble and gravel bottoms with fine sediment (USDA 1996a) 

 
Effects of high flows in combination with decreased channel and riparian complexity include: 

• large areas in which water velocity is too high to support resident aquatic populations 
• high flows that mobilize substrate during spring redband spawning  

 
Low flows result in the following: 

o Exposed channel subject to frost action and piping that loosens bed material that 
becomes sediment when the river rises 

o Insufficient or no water over spawning gravel 
o Susceptibility to pollution 
o Low water temperatures and icing 
o Reduced aquatic vegetation 
o Reduced biomass transfer 
o Diminished habitat for aquatic life 
o Loss of connectivity to water source for riparian vegetation 
o Increased predation on native fish by both other fish and avian species 
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Effects from the range, timing and rate of fluctuation include: 
o Flooding of nests and dens adjacent to or in the riverbank when water rises rapidly in 

the spring 
o Stranding of fish and macroinvertebrates when water level drops 
o Altered life history responses by aquatic species evolved to more stable flows (USDA 

1996a) 

Water Quality 
Water quality monitoring by DEQ, Forest Service and the Upper Deschutes Watershed Council indicate 
that two water quality parameters, turbidity and dissolved oxygen, do not consistently meet DEQ 
standards on the Upper Deschutes (DEQ 2002).  Turbidity, a measure of water clarity, is largely a result 
of the large fluctuation in flow levels.  During the storage season little water is released from upstream 
reservoirs, leaving much of the channel exposed.  Frost action loosens the exposed channel and bank 
material, which is eroded by the increased flow in the spring.  The absence of large woody material and 
the difficulty of establishing riparian vegetation within this flow regime, contributes to the erosion rate. 
 
In addition, the reservoirs contribute to mid and late-season turbidity by enhancing the growth of micro-
organisms (such as algae), which get washed down the river starting in mid-summer.  Increased levels of 
primary producers can lead to decreased water quality including low dissolved oxygen (USDA 1996a). 

Fish Habitat 
Fish and other aquatic species are adversely impacted by high levels of turbidity. Turbidity can have 
negative effects on aquatic invertebrates and newly emerged trout fry by interfering with their food 
supply and ability to feed efficiently. Gravel that houses trout eggs can become plugged with fine 
sediments, consequently suffocating the eggs or forming a sediment cap over redds which can prevent 
trout from emerging (ODFW 1996).  Increased sediment/bedload also inundates complex habitat 
(bedrock and wood formed pools) used for foraging and holding (Gritzner, personal communication). 
 
Additionally, high concentrations of dissolved oxygen (DO) in the water column are essential to support 
fish species.  Salmon and trout, especially in their early life stages, are very susceptible to low DO 
concentrations.  Dissolved oxygen is important to a stream’s biological community and to the 
breakdown of organic material.  See ODFW 1996 for more detailed information on water quality impacts 
to fish habitat. 

The timing of high flows in the spring, and the increased mobility of substrate can impact the spawning 
success of native redband trout (Gritzner, Personal Communication). Figure 8 shows the life history 
phases of selected fish species in the Upper Deschutes and illustrates how redband trout spawning 
coincides with the onset of high flows out of Wickiup Reservoir. 

Low flows in the winter significantly impact fish populations.  Low flows reduce available habitat, expose 
spawning gravels, and can accelerate freezing, furthering reducing available habitat. Reduced habitat 
increases competition, which often favors non-native brown trout over native species like redband 
trout.  Reduced habitat availability can lead to concentrated fish populations and increased 
susceptibility to predation and disease.  High summer flows without established stream structure such 
as log jams create velocities too high to support resident aquatic populations.  Figure 9 summarizes the 
impact of different flow scenarios on fish habitat indicators.  It identifies that at the minimum flow of 20 
cfs below Wickiup, less than 25% of potential fish habitat is available.  At 300 cfs, ODFW’s minimum 
instream flow target and the long-term target adopted by the Upper Deschutes Wild and Scenic River 
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and State Scenic Waterway Comprehensive Management Plan, 85% of habitat becomes available (USDA 
1996a). 
 
Figure 8.  Life Stage Presence and Activity Periods for Selected Species in the Upper Deschutes

  

Source:  Wise, Ted. Personal Communication. 

Recreation & Scenic Values 
Higher flows in the summer have increased opportunities for whitewater recreation, specifically at 
popular commercial whitewater runs like Big Eddy Rapids several miles upstream of Bend.  The Big Eddy 
run is optimized at flows equal to or exceeding 1,500 cfs at Benham Falls.  Lower flows in the winter 
have decreased flatwater and whitewater opportunities in the winter.  Figure 9 summarizes the effect of 
selected flow levels on summer whitewater rafting and year-round flatwater canoeing. Impacts to fish 
habitat have reduced fishing opportunities and associated economic benefits.  In the wintertime, low 
flows have reduced the scenic value of the upper river (USDA 1996a, p.124).   
 
Figure 9. Flow Option Comparison for Selected Indicators 

 Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 
Flow Indicators       
Minimum1 20 cfs 50 cfs 100 cfs for 

90% of time2 
200 cfs for 
90% of time 

300 cfs for 
90% of time 

500 cfs for 
90% of time 

Maximum No 
limitation 

1650 cfs 1600 cfs 1500 cfs 1400 cfs 1200 cfs 

Flow Effects       
Maximum 
channel exposed 

57% 45% 39% 30% 24% 17% 

Water Quality 
  Peak Turbidity 
 
 
  

 
Continued 
spikes of 
high 
turbidity 
 

 
Slight 
reduction in 
high turbidity 
spikes 
 

 
Slight 
reduction in 
high turbidity 
spikes 
 

 
Reduction in 
high 
turbidity 
spikes 
 

 
Reduction in 
high turbidity 
spikes 
 

 
Greatest 
reduction in 
high turbidity  
spike 
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  Water     
Temperature 

    Maximum 
   
    Minimum 

 
 
Trend to 
increase 
Extreme 

 
 
Long-term 
increase 
Initially 
moderated 

 
 
Long-term 
increase 
Initially 
moderated 

 
 
Maintained 
 
Moderated 

 
 
Decrease 
 
Moderated 

 
 
Decrease 
 
Moderated 

Fish Habitat <25% of 
potential 

<68% 72% 80% 85% 95% 

Pool Depths (ft) <7 <7 <7 >7 >7 >7 
Spawning Gravel 
     % fines 
 
     % available 
 
 

 
Above 35% 
 
<25% of 
potential 

 
About 30% 
 
50% 

 
About 28% 
 
60% 

 
About 25% 
 
90% 

 
About 25% 
 
95% 

 
About 20% 
 
77% 

# days flows 
equal or exceed 
1500 cfs at 
Benham Falls3 

 
170/yr 

 
160/yr 

 
150/yr 

 
138/yr 

 
115/yr 

 
91/yr 

Portion of river 
navigable by 
canoe 
(flatwater) year-
round4 

Downstream 
from Spring 
River 

Downstream 
from Little 
Deschutes 

Downstream 
from Fall 
River 

Downstream 
from Fall 
River, 
marginally 
navigable 
above 

Up to 
Wickiup 

Up to 
Wickiup 

Notes: 
1. Flow as measured at Wickiup gage 
2. 90% of the time means that on the average 9 out of 10 years the minimum flow would be maintained in 

the river in winter. 
3. Indicates flow judged to provide an acceptable whitewater rafting experience. 
4. Indicates flow needed to provide enough water to avoid hitting bottom while canoeing 

Source: Adapted from (USDA 1996a) Table 2-15. 
 

Flow Alteration Impacts on other Watershed Restoration Efforts 
The US Forest Service, Oregon Department of Fish and Wildlife and the Upper Deschutes Watershed 
Council have implemented riparian revegetation and bank stabilization restoration projects on the 
Upper Deschutes River over the past few decades in an effort to address bank erosion and habitat 
issues.  COID contributes annually to the Mitigation & Enhancement Fund set up with the licensing of 
the Siphon Power Project for instream restoration efforts and has contributed to funding these projects.  
While these projects provide some limited benefit, partners have acknowledged that because flow is the 
major limiting factor in the reach, significant restoration is not possible until the flow issue is addressed 
(DRC, UDWC, ODFW 2008). These groups worked together to complete the Upper Deschutes River 
Restoration Strategy in 2008 to identify limiting factors and prioritize coordinated restoration actions.  
The Strategy identified flow as a highest priority action. It will be important to integrate future flow 
restoration into the comprehensive restoration framework articulated in the Upper Deschutes River 
Restoration Strategy (ODFW, UDWC, DRC 2008). 

Plans and Targets 
Numerous plans and targets provide management direction for the Upper Deschutes River.  
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State Instream Water Right 
The State of Oregon certificated instream water rights on the Upper Deschutes River in 1983.  These 
rights were based on minimum instream flows previously recommended by the Oregon Department of 
Fish and Wildlife based on a flow recommendation methodology called the Oregon Method.  The 
instream water rights are only met in exceptionally-high water years due to the junior priority date of 
the water rights. 

Figure 10. Instream Water Rights in the Upper Deschutes River 

Source From To Certificate  Priority 
Date 

Rate 

Deschutes R Wickiup 
Reservoir  

Little Deschutes 59776 1983 300 

Deschutes R Little 
Deschutes 

Spring River 59777 1983 400 

Deschutes R Spring 
River 

North Canal Dam 
(Bend) 

59778 1983 660 

 

Figure 11 illustrates median discharge below the reservoirs as compared with the instream water right 
and estimated natural discharge.  It shows that in five months of the year flows are well below the 
instream water right, while in five months the flows well exceed it, contributing to the impacts of both 
low and high flows described above.  

 Figure 11.  Flow below Wickiup in Relation to Instream Water Rights, 1981-2011  

 
Source: Median flow as measured at the Wickiup Gage (WICO) #14056500 (1981-2011) 
Estimated natural flow as approximated at the Pringle Falls Gage ##14057000 (1916-1940)  

 
Figure 12 shows the net volume of water that would have been needed to meet a 300 cfs instream flow 
target for every day between November 1 and March 30 from 1981-2011. It assumes that OWRD 
managed Wickiup outflows to maintain 300 cfs each day starting at on November 1.  In some years, no 
additional water was needed, and excess water was available.  In the driest year, 83,343 acre-feet of 
additional water would have been necessary to release 300 cfs and to fill the reservoirs to capacity 
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according to current operations.  The median amount of water needed when there was no excess water 
available was 80,148 acre-feet (OWRD streamflow data at the WICO gage, 1981-2011). 
 
Figure 12. Net volume of water needed to meet 300 cfs target daily from Nov 1 to March 30

 

Source: OWRD streamflow data at the WICO gage, 1981-2011. 

Upper Deschutes Wild and Scenic River and State Scenic Waterway Comprehensive 
Management Plan 
The Upper Deschutes River from Wickiup Reservoir to the southern boundary of the city of Bend was 
designated as a Wild and Scenic River under the Federal Wild and Scenic Rivers Act of 1968, amended by 
Omnibus Oregon Wild and Scenic Rivers Act of 1988. It was also designated as a State Scenic Waterway 
in 1987. The goals of these designations are to protect and enhance Outstandingly Remarkable Values.  
The US Forest Service and the State collaborated to create a joint planning process that resulted in the 
Upper Deschutes Wild and Scenic River and State Scenic Waterway Comprehensive Management Plan. 
This plan provides programmatic management direction to relevant agencies and partners.   
 
As part of this planning effort, an Adaptive Flow Management Team was established to address the flow 
issue in the Upper Deschutes and to recommend a plan to improve instream flows while protecting out-
of-stream uses.  This team included all major stakeholders, including USFS, ODFW, tribes, OWRD and the 
irrigation districts represented by the Deschutes Basin Board of Control.  It identified and assessed flow 
scenario alternatives.  All participating parties signed on to recommended flow targets that were 
incorporated into the management plan, including both incremental flow targets of 20, 50, 100, and 200 
cfs, and a long-term target of achieving 300 cfs 90% of the time. The plan also recommended target 
ramping rates which OWRD tries to comply with (see Figure 13)(USDA 1996b).  
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The Wild and Scenic Rivers Act expressly reserves the quantity of water necessary to protect river 
values, including water quality and flow-dependent outstandingly remarkable values that is 
commensurate with the date of the passage of the act (1968).  To date, the State of Oregon has not 
adjudicated federally reserved water rights in the Deschutes basin. 

Figure 13.  Upper Deschutes Wild and Scenic River Flow Targets & Ramping Rates 
 Current 

Practice 
Intermediate Flow Targets Long Term Flow 

Target 

Minimum 20 cfs 50 cf 100 cfs for 90% of 
time 

200 cfs for 90% of 
time 

300 cfs for 90% of 
time 

Maximum No limitation 1650 
cfs 

1600 cfs 1500 cfs 1400 cfs 

Ramping Rate 
Rising 

0.5 ft/day 0.1 ft/4 hr 

RR falling 0.5 ft/day3 0.2 ft/12 hr 

Source: Adapted from (USDA 1996) Table 9 

Other Plans  
The following local and regional management plans identify flow as a limiting factor and priority: 

• Upper Deschutes River Basin Water Conservation Study (Reclamation 1997) 

• Upper Deschutes Subbasin Assessment (UDWC 2003) 

• Deschutes Subbasin Plan (NPCC 2004) 

• Upper Deschutes River Subbasin Fish Management Plan (ODFW 1996) 

• Upper Deschutes River Restoration Strategy (ODFW, UDWC, DRC 2008) 

• US Forest Service Upper Deschutes Roadmap to Restoration Project (draft 2012) 

Progress to date 
While much progress has been made partnering with irrigation districts to restore flows in the Middle 
Deschutes and other reaches throughout the Deschutes Basin, little progress has been made to date 
restoring flows in the Upper Deschutes. Despite the complexity of restoring instream flow to the Upper 
Deschutes River in a way that supports existing uses, two projects have demonstrated that it is possible.  

NUID 51-4 Lateral 
North Unit Irrigation District (NUID) completed a lateral piping project, and transferred the conserved 
water instream consistent with Oregon’s conserved water statute (ORS 537.470) in 1996.  It allocated 
the release of a portion of the conserved water (0.21 cfs) instream in the Upper Deschutes in the winter.   

Winter leases (2006 and 2007) 
Lone Pine Irrigation District entered into a contract with the DRC in 2006 and 2007 in which it improved 
in-district water management during the irrigation season and leased the ‘saved water’ instream in the 
Upper Deschutes in the winter months.  The leases required the consent and signatures of the parties to 
the 1938 Inter-district contract and was only authorized as a temporary project.  The leases restored 
2,000 acre-feet instream below Wickiup during the winter months. 
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While these individual projects demonstrate that there are opportunities to restore water instream 
while supporting out of stream uses, we believe that working with all partners on a comprehensive 
water management plan that achieves instream flow improvements while meeting needs of out of 
stream uses and other stakeholders is the path to successful restoration.   

Summary 
Historically, the Upper Deschutes had a stable flow regime that supported a robust fishery.  Frances Day 
Stearns, pioneer rancher recollecting her experience living along the Deschutes River in Bend in 1887, 
recalled “The Deschutes River was literally full of fish of all sizes.  We could stand on the log and throw 
fish into the frying pan.”(Deschutes County/City of Bend 1986.)  The flow regime in the river has been 
highly altered by the storage and delivery of water for irrigation. Seven irrigation districts deliver water 
from the Deschutes River above Bend to approximately 123,881 acres, generate crop value of 
approximately $99 million, for a total economic impact of $346.5 million, and have significantly shaped 
our cultural and physical landscape.  However, flow alterations have changed the geomorphology of the 
river, and impacted water quality and fish habitat.  The State Insteam Water Right and other 
management plans recommend a minimum year-round flow of 300 cfs below Wickiup Reservoir.  
Several projects have demonstrated that it is possible to achieve instream restoration in the Upper 
Deschutes while protecting out of stream uses.  The irrigation districts and partners have completed 
many projects that have restored flow in the Middle Deschutes and Tumalo Creek, demonstrating the 
success of this approach of working together. We believe that with collaboration and creativity, we can 
expand the tools available to restore flows in the Upper Deschutes while meeting needs of out of stream 
uses.  We believe this will only happen within an open and inclusive process that seeks to develop a 
comprehensive water management plan for the Upper Deschutes River. 
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