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1 - EXECUTIVE SUMMARY

1.1 Introduction and Background

Eight irrigation districts (Districts) in the Deschutes Basin of Oregon and the City of Prineville,
Oregon (City) have prepared the Deschutes Basin Habitat Conservation Plan (DBHCP) to support
the issuance of incidental take permits by the US Fish and Wildlife Service (USFWS) and National
Marine Fisheries Service (NMFS), collectively called the Services, under Section 10(a)(1)(B) of the
federal Endangered Species act of 1973, as amended (ESA). The Districts and the City
(collectively called the Permittees) utilize waters of the Deschutes River and its tributaries
(Figure 1-1) where their activities have the potential to incidentally harm (take) one wildlife
species (Oregon spotted frog) and two fish species (steelhead trout and bull trout) that are
currently listed as threatened under the ESA. The taking of a listed species is prohibited under
Section 9 of the ESA, but avoidance of take for these three species would require the Permittees
to cease or significantly curtail a number of essential activities involving the use of water. The
incidental take permits will allow the Permittees to continue their otherwise lawful uses of
water without the threat of prosecution for the incidental taking. The DBHCP will be
implemented to minimize and mitigate the impacts of the authorized taking. The incidental take
permits and the DBHCP will have concurrent terms of 30 years.

The DBHCP also provides mitigation for the effects of the activities on one species that currently
has no status under the ESA in the Deschutes Basin (sockeye salmon). In the event this unlisted
species becomes listed under the ESA during the term of the DBHCP, the Permittees will receive
incidental take coverage for it as well.

All eight Districts covered by the DBHCP are quasi-municipal corporations formed and operated
according to Oregon law to distribute water to irrigators (patrons) within designated geographic
boundaries. Collectively the Districts serve over 7,653 patrons and provide water to nearly
151,000 irrigated acres. Prineville is an incorporated city and the county seat for Crook County,
Oregon. It operates City-owned infrastructure and provides essential services, including public
safety, municipal water supply, and sewage treatment to more than 9,000 residents.

The Permittees have prepared this DBHCP to comply with the requirements of ESA Section
10(a)(2)(A), which requires an applicant for an incidental take permit to specify:

(i)  theimpact which will likely result from such taking;

(i)  what steps the applicant will take to minimize and mitigate such impacts, and the
funding that will be available to implement such steps;

(iii)  what alternative actions to such taking the applicant considered and the reasons
why such alternatives are not being utilized; and

(iv)  such other measures that the Services may require as being necessary or
appropriate for purposes of the plan.
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Before the Services can issue an incidental take permit, they are required by ESA Section
10(a)(2)(B) of the ESA to determine that:

(i)  the taking will be incidental to otherwise lawful activities;

(ii)  the applicant will, to the maximum extent practicable, minimize and mitigate the
impacts of the incidental taking;

(iii)  the applicant will ensure that adequate funding for the conservation actions
necessary to minimize and mitigate the impacts of the incidental taking will be
provided;

(iv)  theincidental taking will not appreciably reduce the likelihood of the survival and
recovery of the species in the wild; and

(v)  any other measures considered necessary or appropriate by USFWS and/or NMFS
will also be implemented.

This DBHCP is the result of several years of collaboration between the Permittees, the Services
and multiple stakeholders within the region. In addition to providing habitat for fish and wildlife,
the Deschutes River and its tributaries form the basis for most economic and recreational
activities in Central Oregon. In recognition of the fact that few persons within the basin are
unaffected by the river, the Permittees and the Services took a number of steps to incorporate
public input to the development of the DBHCP. Governmental agencies and organized non-
governmental groups with interests in the Deschutes River were invited to participate in the
DBHCP Working Group beginning in 2008. The Working Group met up to four times a year
throughout DBHCP preparation to help guide each step of the process. When specific technical
issues were identified, Technical Working Groups were assembled from the members of the
larger Working Group with specialized expertise to provide the Permittees and the Services with
detailed input. In addition, a broader Stakeholder Group was created to keep the greater Central
Oregon community apprised of DBHCP development and solicit their input. The Stakeholder
Group, which met 11 times between 2008 and 2019, was open to anyone within the Deschutes
Basin with an interest in the DBHCP.

The activities covered by the DBHCP modify the timing and magnitude of flow in the Deschutes
River and a number of its tributaries through the storage, release, diversion and return of
irrigation water. These changes in surface hydrology alter the quantity and/or quality of aquatic
habitats for listed species in both positive and negative ways. The approach of the DBHCP is to
modify the covered activities to reduce the negative effects on aquatic habitats while preserving
the positive effects. The negative effects of the covered activities cannot be eliminated
altogether without complete cessation of the activities, but the DBHCP will reduce negative
effects to a degree that will facilitate efforts to recover listed aquatic species in the Deschutes
Basin and help prevent the listing of other species.

The DBHCP will serve as one part of a larger regional effort to restore and enhance aquatic
habitats for the covered species in the Deschutes Basin. Range-wide threats to the conservation
and recovery of the three listed species (bull trout, steelhead and Oregon spotted frog) were
identified at the time of their listings. Of the myriad identified threats, altered hydrology due to
the storage and diversion of water for irrigation is pertinent to all three species. This is the
threat addressed by the DBHCP. Other threats that may affect one or more of the three species
in the Deschutes Basin include loss of habitat to human development, changes in hydrology and
blockages to migration from hydropower development and flood control, predation by
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non-native fish and amphibians, loss of habitat due to invasive plant species, alteration of
habitat due to livestock grazing, alteration of habitat due to logging, blockage of migration,
degradation of habitat due to road construction, degradation of habitat and water quality due
to mining, diseases, fragmentation of populations, and overutilization for commercial,
recreational, scientific or educational purposes. These threats are not discussed in the DBHCP
because the DBHCP does not address factors that are unrelated to the covered activities, but it
does facilitate addressing those other factors by improving the surface water hydrology that is
the basis for all aquatic habitats. By providing favorable hydrology in the Deschutes River and its
tributaries, the DBHCP will be the first and possibly most important step toward recovery of the
listed species.

Climate change has also been identified as a threat to the covered species, and the DBHCP has
been designed to continue providing benefits to the covered species and supporting recovery
efforts in the face of climate change. The conservation measures of the DBHCP are mostly
commitments to maintain target instream flows in the covered rivers and creeks. The flows will
be met by reducing the storage, release and diversion of irrigation water, as needed. If climate
change results in decreased availability of water, the instream flow targets of the DBHCP will
have priority and irrigation uses of water will occur only if the flow targets are met.

The changes to surface hydrology under the DBHCP will be phased over time, for two reasons.
First, many of the stream channels and floodplains in the basin have been altered from their
natural conditions by several decades of irrigation storage and release. Channels have become
over-widened in many places, and existing habitats for the covered species are often dependent
on the artificially high flows that occur when stored water is released from the reservoirs in the
summer. Increases in winter flows to improve overwintering habitat conditions will result in
corresponding decreases in summer flows. If winter increases are too great, summer flows will
drop too low to support existing habitats. It is anticipated that efforts by parties other than the
Permittees, including many activities that will be supported by the DBHCP through the Upper
Deschutes Basin Habitat Conservation Fund, will restore channels and floodplains and eventually
enable lower summer flows to provide habitats comparable to those that exist today. In
recognition of this, the increases in winter flows and corresponding decreases in summer flows
under the DBHCP will be phased to accommodate channel restoration activities. In addition,
human development within the historical floodplain of the Deschutes River creates the potential
for flooding of homes and other private property if winter flows are allowed to approach natural
levels. The phasing of winter releases will allow local land use planners to make provisions for
the higher winter flows.

The second reason for phasing the implementation of the DBHCP is economic. The modifications
to irrigation reservoir operations that will occur under the DBHCP will leave some of the farmers
served by the Permittees with dramatically reduced access to water. The Permittees will make
system improvements to reduce overall demand for irrigation water, and some will make
conserved water available to others with greater anticipated shortage under the DBHCP. The
conservation and movement of water in this way will require several years and several hundred
million dollars to complete. Phasing of the conservation measures under the DBHCP will allow
time for the Permittees to accomplish the conservation projects and water movements, so that
no Permittee is faced with the risk of having insufficient water to support agriculture.
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1.2 Scope of the DBHCP

The DBHCP supports the issuance of 30-year incidental take permits to Arnold Irrigation District
(AID), Central Oregon Irrigation District (COID), Lone Pine Irrigation District (LPID), North Unit
Irrigation District (NUID), Ochoco Irrigation District (OID), Swalley Irrigation District (SID), Three
Sisters Irrigation District (TSID), Tumalo Irrigation District (TID) and the City of Prineville, Oregon.
Each of the nine Permittees conducts activities that are distinct from the activities of the other
eight, and the activities of each Permittee result in impacts to the covered species that are
similarly distinct from the impacts of the other Permittees. Under the DBHCP, each Permittee
will be responsible for the implementation of conservation measures to minimize and mitigate
the impacts of its activities. The conservation requirements of the nine Permittees are combined
into this single DBHCP to provide a comprehensive overview of the effects of the Permittees’
activities, but the conservation measures are not interdependent. The effectiveness of
conservation measure being implemented by one Permittee will not influence the effectiveness
of measures being implemented by the other Permittees in any way. For purposes of
implementation, the Permittees are nine independent entities responsible for nine independent
sets of conservation measures. The only exception to this involves the coordination of winter
diversions of water by three Districts on the Deschutes River (Conservation Measure DR-1). The
respective roles and responsibilities of the nine Permittees, including the joint implementation
of Conservation Measure DR-1, are covered by inter-district agreements that are included with
this DBHCP (Appendix B).

The DBHCP covers the activities of the Permittees that influence surface hydrology and water
quality in the Deschutes Basin. These include the storage and release of water at irrigation
reservoirs, the diversion of water from natural streams, and the return of water to natural
streams. Groundwater pumping and seasonal discharge of treated effluent by the City are also
covered activities. Each of the covered activities is associated with an identified structure or
feature, such as a dam, reservoir, diversion or return. The DBHCP covers four dams and
reservoirs, 47 large and small surface diversions, 14 wells (12 current and 2 future) and 37
returns.

The waters upon which the covered activities occur are identified as covered lands and waters in
the DBHCP (Figure 1-1). This includes all waters downstream of the covered activities where
covered species could be impacted by altered hydrology or water quality. The upstream limits of
the covered lands and waters are those locations where the covered activities first influence
surface hydrology. On the Deschutes River and Ochoco Creek, the covered lands begin at the
full-pool elevations of Crane Prairie and Ochoco reservoirs, respectively. On Crescent Creek,
Whychus Creek, Crooked River, McKay Creek and Lytle Creek, the first points of influence are
dams or diversion structures operated by the Permittees. On Tumalo Creek the first point of
influence is the outfall from TID’s Crater Creek diversion, and on Trout Creek the first point of
influence is a return flow from NUID. The downstream limit of all covered lands and waters is
the mouth of the Deschutes River. Within the covered stream reaches, the covered lands and
waters extend only to stream channels and floodplains potentially subjected to surface
inundation. The DBHCP does not cover upland areas outside the influence of the covered
activities.
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1.3 Current Conditions of the Covered Lands and Waters

The covered lands and waters lie entirely along the Deschutes River and its upper tributaries in
Central Oregon. They extend over 150 miles from headwater streams at elevations over 4,000
feet to the mouth of the Deschutes River at elevation 164 feet. Climate conditions are variable
across the covered lands, but cold winters and hot, dry summers prevail throughout. Higher
elevations receive 40 inches or more precipitation annually, most of which comes as snow.
Lower elevations are generally arid with less than 10 inches of precipitation per year, making
crop production impossible without irrigation.

Surface hydrology is variable across the covered lands and waters due to differences in geology
and soils. Flows in the covered streams all originate in mountain headwaters, mostly from
snowfall, but the patterns of runoff are highly variable from stream to stream. In the Upper
Deschutes River, porous volcanic soils and subsoils rapidly transmit rain and snowmelt to a
complex system of aquifers, with the result that stream flows originate primarily from
groundwater discharge (springs) rather than direct surface runoff. This groundwater influence
causes flows in the mainstem Deschutes River to show considerably less fluctuation on a daily,
annual and year-to-year basis than a typical Cascade Mountain stream. The Crooked River
subbasin, in contrast, shows a strong seasonal hydrology that is almost entirely dependent on
spring snowmelt in the headwaters. Flows in the Crooked River subbasin are naturally quite low
at all times of year except for one to two months during spring snowmelt and brief periods after
large rain events. Intermediate between these two extremes are the Little Deschutes River
(including Crescent Creek), Tumalo Creek and Whychus Creek, which are more typical of
Cascade Mountain streams. All three experience rapid increases in flow during spring snowmelt,
very low flows in late summer, and brief high flows after rain events that can occur in any
month.

The covered lands are divided into separate geographic units for purposes of the DBHCP. These
are Upper/Middle Deschutes River, Crescent Creek/Little Deschutes River, Whychus Creek,
Lower Deschutes River, Trout Creek, and Crooked River subbasin (Crooked River/Ochoco
Creek/McKay Creek/Lytle Creek). Key reference points on the covered lands are Lake Billy
Chinook (RM 110 to 120) at the confluence of Deschutes, Crooked and Metolius rivers, the City
of Bend (RM 164 to 175), the City of Prineville at the confluence of Crooked River and Ochoco
Creek, and Sunriver at the confluence of Deschutes and Little Deschutes Rivers (Figure 1-1).

The current hydrology and water quality of the covered stream reaches are heavily influenced
by human activities. Flows and water temperatures have been modified from natural conditions
by the storage, release, diversion and return of irrigation water for over a century. Habitat
conditions in the basin have been altered by agriculture and residential development (both rural
and urban) in the lowlands, and to a lesser extent by forest practices in the higher elevations.
Past and ongoing land use activities have modified riparian and wetland vegetation, with
associated loss of shade. Human activities have also increased the levels of certain contaminants
in surface waters, and most of the covered reaches are listed under Section 303(d) of the Clean
Water Act as water quality limited for flow modification, temperature and/or one or more other
water quality metrics.

Aquatic habitat conditions for the covered species are heavily influenced by flow and water
temperature in the covered streams. The storage of water in irrigation reservoirs during the
winter decreases stream flows relative to natural (unregulated) conditions downstream of the
reservoirs. The release of stored water in the summer increases flows compared to unregulated
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conditions between the reservoirs and the points of diversion that are as far as 60 miles
downstream. The diversion of water (both storage and natural flow) for irrigation reduces
stream flows from unregulated conditions downstream of the diversions. Low flows generally
reduce the quantity and quality of habitat for the covered species. Low flows can also affect
water temperatures to the detriment of covered species by increasing water temperature
during the summer and decreasing it during the winter. In both extremes, water temperatures
can exceed the preferred or tolerance limits of the covered species.

Ongoing activities also have positive effects on habitat for the covered species in selected areas.
On the Crooked River, the release of cold water from Prineville Reservoir during the summer has
created high-quality habitat for salmonids in the 14-mile reach between the reservoir and the
Crooked River Diversion. In Crescent Creek and the Little Deschutes River, the release of water
from Crescent Lake Reservoir during the summer has a similar effect of supporting wetland
habitat for the Oregon spotted frog that would not otherwise occur.

1.4 Current Conditions of the Covered Species

1.4.1 Bull Trout

The bull trout is a native char known for its reliance on cold, clean waters and its voracious
feeding behavior. Populations of bull trout can be resident (remaining in the same stream for
their entire life cycle), migratory (moving between water bodies seasonally) or a combination of
the two. Bull trout in the Deschutes Basin employ both strategies, but most are migratory.
Resident bull trout upstream of Pelton Round Butte Project spend their entire life cycle within
the Metolius River subbasin, all of which is outside the waters covered by the DBHCP. Migratory
bull trout upstream of the Project spawn and rear in the Metolius River and its tributaries, but
forage on landlocked sockeye salmon (kokanee) and other fish in Lake Billy Chinook during
cooler months (mainly November to May). Small numbers of these migratory fish may also
forage seasonally short distances upstream of Lake Billy Chinook in the Deschutes River,
Whychus Creek and Crooked River, but high water temperatures in the streams and the
availability of a large prey base in Lake Billy Chinook generally discourage bull trout from moving
out of the reservoir.

Smaller numbers of bull trout reside in the lower mainstem Deschutes River above Sherars Falls,
as well as in Shitike Creek and the Warm Springs River. Migratory life-history forms from this
subpopulation are known to forage in the mainstem Deschutes River between the confluence
with the White River and the Pelton Regulating Dam, and possibly the Lower Deschutes River to
the confluence with the Columbia River. Bull trout are absent from the Deschutes River
upstream of Big Falls at RM 132.

USFWS listed Columbia River populations of bull trout, including those in the Deschutes Basin, as
threated on June 10, 1998. Critical habitat for the bull trout was designated by revised final rule
on September 30, 2010. About 100 miles of river and creek covered by the DBHCP (roughly 22
percent of the total covered lands) are designated as Bull Trout Critical Habitat Unit 6 — Lower
Deschutes River Basin. The vast majority of this critical habitat (88 miles) consists of Lake Billy
Chinook and the Lower Deschutes River downstream of the Warm Springs Reservation.

The Deschutes Basin is considered a population stronghold for bull trout due to stable habitat
conditions and large population size. The Bull Trout Recovery Plan prepared by USFWS in 2015
discusses species status and recovery needs for core areas in the Deschutes Basin. Core areas

DBHCP Chapter 1, October 2020 Page 1-7



Deschutes Basin HCP FINAL Chapter 1 - Executive Summary

have both suitable habitat and existing bull trout populations, while core habitat has suitable
habitat for the species but no existing populations. Bull trout habitat on the covered lands
downstream of Big Falls lies within the Lower Deschutes River Core Area for purposes of
recovery planning. The Upper Deschutes Core Habitat Area includes the Deschutes River and its
tributaries upstream of Big Falls.

The Lower Deschutes River Core Area Implementation Plan for Bull Trout identifies no primary
threats to the species in the Deschutes Basin, but recommends continued monitoring of bull
trout populations, angling impacts in the spring fishery of Lake Billy Chinook, and spawner and
juvenile densities in the Warm Springs River. USFWS also recommends continued assessment
and monitoring of the distribution of bull trout and nonnative brook trout. The implementation
plan makes several recommendations for recovery, including continuation of ongoing work on
upstream and downstream passage at the Pelton Round Butte Project, installation and
maintenance of fish screens at water diversions and irrigation ditches, and implementation of
land management plans and BMPs. In addition to these continued efforts, the plan recommends
“adaptively managing” bull trout and kokanee harvest in Lake Billy Chinook.

1.4.2 Steelhead Trout

The steelhead is an anadromous variant of the rainbow trout that rears in freshwater rivers and
creeks, migrates to saltwater as a juvenile, and returns to its natal stream to spawn. It shares
freshwater habitat with the resident variant (redband trout in the Deschutes Basin) and the two
variants are capable of interbreeding.

The covered lands contain summer steelhead within the Middle Columbia River (MCR)
Steelhead Distinct Population Segment (DPS). Downstream of the Pelton Round Butte Project,
MCR steelhead are listed as threatened. Upstream of the Project, where a reintroduction
program is underway, MCR steelhead are classified as nonessential experimental under Section
10(j) of the ESA until 2025. A final critical habitat rule published in 2005 included the Lower
Deschutes River and lower Trout Creek as the only designated critical habitat for MCR steelhead
within the covered lands.

Deschutes River steelhead are a summer-run variety. Returning adults enter freshwater 9 to

10 months prior to spawning and migrate up the Deschutes River from June through October.
They spawn from about the middle of March to the end of May and eggs hatch within 35 to 50
days, depending on water temperature. The newly hatched steelhead remain in the gravel for
2 to 3 weeks and fry (young salmonids that have absorbed the yolk sac) usually emerge from
redds in the middle to late summer. Juvenile steelhead (parr) rear in freshwater for 1 to 4 years
prior to emigration, depending on water temperature and growth rates. Downstream migration
and smoltification typically occurs from April to mid-June. The majority of Deschutes River
steelhead typically emigrate at age 2 and spend 1 to 2 years in saltwater before returning to
spawn. Although there are a variety of life history patterns, most returning Deschutes River
steelhead spawners are expected to be 4-year old fish.

The Deschutes Basin summer steelhead population is part of the Cascade Eastern Slope
Tributaries (CEST) Major Population Group (MPG). The CEST is the most robust MPG within the
MCR Steelhead distinct population segment. Steelhead currently have access to all 102 miles of
the Deschutes River downstream of the Pelton Reregulating Dam. Historically the species also
had access to 158 miles (44 percent) of the covered rivers and creeks upstream of the
Reregulating Dam, including the 20 miles of mainstem Deschutes River currently occupied by
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the dams and reservoirs of the Pelton Round Butte Project. The historical range also extended
several miles upstream of the covered lands in the upper Crooked River and Ochoco Creek
subbasins. The portions of the covered lands upstream of the Reregulating Dam and
downstream of Bowman Dam, Ochoco Dam and Big Falls (about 143 miles total) are the focus of
an ongoing steelhead reintroduction program.

Fish passage has recently been restored at Pelton Round Butte Project to allow migratory fish to
access the Upper Deschutes River and its tributaries. Steelhead reintroduction is being
supplemented with hatchery stock from the Round Butte Hatchery. As many as 800,000 fry and
56,000 smolts have been released into Whychus Creek and the Crooked River subbasin each
year since 2008. These fish began moving downstream through the Pelton Round Butte Project
as juveniles in 2010. Since 2011, as many as 128 adult steelhead have been transported
upstream of the Pelton Round Butte Project each year since to further support the
reintroduction.

The Conservation and Recovery Plan for Oregon populations of MCR steelhead identified
limiting factors and threats to recovery. Major limiting factors for populations in the Deschutes
Basin are degraded floodplain and channel structure, degraded riparian communities, water
quality (temperature, chemical contaminants and nutrients), altered hydrology, altered
sediment routing, blocked and impaired fish passage, and limited spawning habitat. Key threats
are hatchery practices, hydropower operations, land use practices and irrigation systems. Land
use has been identified as having the most key concerns of any threat category. Specific threats
related to land use include agriculture, grazing, forestry and road maintenance activities that
result in impaired upstream and downstream movement of juvenile and adult steelhead,
impaired physical habitat quality, impaired water quality due to elevated water temperatures
and agricultural chemicals, and reduced water quantity and/or modified hydrologic processes.
For the Crooked River, operation of irrigation systems is included as a land use activity that
negatively impacts summer steelhead by altering seasonal hydrographs and increasing summer
water temperatures.

1.4.3 Sockeye Salmon

Sockeye salmon is the anadromous variant of Oncorhynchus nerka; kokanee is the freshwater
variant. Both forms spawn in freshwater streams and move downstream to lakes as young fry.
Kokanee typically mature in freshwater lakes while anadromous sockeye continue on to the
ocean after 1 to 2 years. Adult sockeye return to spawn after 1 to 3 years in the ocean. Both
forms die after spawning in the fall.

Sockeye salmon and kokanee are both present on the covered lands, with kokanee making up
most of the current population. Anadromous sockeye historically spawned in the Metolius River
subbasin (outside the covered lands) and migrated through the Deschutes River, but anadromy
ended with the construction of Round Butte Dam and all O. nerka upstream of the dam in recent
decades have been land-locked kokanee. The recent construction of fish passage facilities at the
Pelton Round Butte Project has once again made it feasible for anadromous sockeye to reach
the Metolius River subbasin to spawn, and a reintroduction program is under way.

Sockeye/kokanee salmon within the Mid-Columbia ESU are not listed as threatened or
endangered at the state or federal level and no critical habitat has been designated. If sockeye
salmon in the Deschutes Basin becomes ESA listed during the term of the DBHCP the Permittees
will receive incidental take coverage for it.
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Large numbers of kokanee migrate from Lake Billy Chinook into the Metolius River subbasin for
spawning. Smaller numbers spawn in the lower 2 miles of Whychus Creek, in the Crooked River
below Opal Springs, and possibly in the Deschutes River downstream of Big Falls. A similar
migration of Wickiup Reservoir kokanee occurs annually in the short segment of the Deschutes
River below Crane Prairie Dam, but these are not covered by the DBHCP. The DBHCP only covers
sockeye/kokanee downstream of Big Falls because all areas upstream of Big Falls are
inaccessible to anadromous fish.

Following the commencement of sockeye reintroduction efforts in 2009, ODFW developed the
HabRate model to assess the habitat quality of streams that were historically occupied above
the Pelton Round Butte Project. The HabRate model estimates habitat suitability and
reintroduction success for each life stage. HabRate predicted that current habitat conditions
would limit sockeye distribution to the Metolius River subbasin, with probable spawning areas in
Lake Creek and rearing in Suttle Lake.

The purpose of the Sockeye Salmon Reintroduction Plan is to return an anadromous run of

0. nerka to the Upper Deschutes River to restore self-sustaining and harvestable populations to
historical sites within the Deschutes Basin. The large numbers of resident kokanee from Lake
Billy Chinook have been utilized to begin developing an anadromous sockeye run. Juvenile
kokanee that exhibit migratory behavior and enter downstream collection facilities are marked
and released downstream of Pelton Dam into the Deschutes River. Marked adults originating
from the Upper Deschutes River subbasin that return to the Pelton Fish Trap are passed
upstream to spawn naturally or moved to Round Butte Hatchery.

Since 2011, nearly 500,000 yearling kokanee and sockeye have been collected at the
downstream fish collection facility to be released below Round Butte Dam. However, numbers
of returning adult fish captured at the Pelton Fish Trap have seen only modest gains due to
reintroduction efforts, and adult sockeye returns originating from rearing sites in the upper
basin did not exceed 100 fish annually until 2016 when over 500 fish were passed upstream of
the Pelton Round Butte Project. Genetic analysis determined that over 90 percent of the fish
passed had originated from Lake Billy Chinook.

As of 2016, specific target numbers for sockeye escapement had not been set, as there were too
many variables and unknown factors. Decisions by fish managers on the future direction of the
reintroduction effort will be dependent on (1) criteria outlined in the Draft Sockeye
Reintroduction Plan, and (2) an assessment of progress thus far.

1.4.4 Oregon Spotted Frog

The Oregon spotted frog is federally listed as a threatened species. The State of Oregon lists the
frog as sensitive and places it on the sensitive-critical list. There are 34 known occurrences of
Oregon spotted frog on the covered lands, including Crane Prairie and Wickiup reservoirs on the
Upper Deschutes River, wetlands along Crescent Creek and the Little Deschutes River, and
wetlands along the Deschutes River downstream to Bend. Additional sites could be present on
unsurveyed portions of the covered lands. USFWS has designated critical habitat for the species,
of which 22,690 acres lie on the covered lands.

The Oregon spotted frog is a medium-sized, highly aquatic ranid frog. Adults often breed
communally, and the same sites tend to be used year after year. Preferred breeding sites
(shallow, exposed wetlands) provide warm waters that accelerate egg development during the
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day, but these same conditions put egg masses at risk of freezing at night. Shallow waters also
make eggs vulnerable to desiccation if water levels fluctuate. Larval development (hatching to
metamorphosis) is variable depending on water temperature, but generally occurs in about 3 to
5 months. During the summer, adults and post-metamorphic juveniles are usually found among
herbaceous wetland vegetation in pools, ponds and small floodplain wetlands associated with
permanent bodies of water. Juveniles and adults overwinter in springs, beaver dams, and
slow-moving stream channels associated with breeding habitat, and frogs have been observed
to be active beneath surface ice. Although overwintering sites are typically located close to
breeding sites, radio-telemetry studies have shown that adults may travel more than 1 mile
between the two.

Oregon spotted frogs breed in the spring (March and April) and individual females can lay as
many as 600 eggs each year. Hatching occurs typically 18 to 30 days after egg-laying, depending
on water temperatures. The duration of the larval life stage (hatchling to juvenile frog) in is

3 and 5 months. Mortality rates are believed to be highest immediately post-hatching, with
increasing survival in subsequent life stages. Predation by a variety of native and non-native
invertebrates, fish, amphibians, reptiles and birds has the greatest impact on larval and
post-metamorphic abundance.

The historical range of the Oregon spotted frog extended from southwestern British Columbia to
the Pit River drainage in northeastern California. Currently, Oregon spotted frogs occur from
British Columbia through Washington to the Klamath Basin of southern Oregon. The species is
believed to be extirpated in California and substantially reduced in distribution elsewhere in its
historical range.

The Deschutes Basin remains a primary population center for the species. Within the basin
Oregon spotted frogs are present in wetlands from headwaters lakes and streams to Bend. In
addition to the 34 known occupied sites on the covered lands, another 25 sites have been
documented in adjacent waters off the covered lands. Small numbers are also known to occur in
tributaries to the Deschutes River downstream of Madras, but historical sites directly along the
river downstream of Bend were surveyed in 1997 and 2013 and found not to be occupied.

Oregon spotted frog habitats on the covered lands are a combination of seasonal and perennial
wetlands associated with lakes (Crane Prairie and Wickiup reservoirs) and flowing waters
(Deschutes River, Little Deschutes River and Crescent Creek). Habitats within Crane Prairie and
Wickiup reservoirs are predominantly shoreline wetlands that are directly connected to the
reservoirs and have experienced annual water level fluctuations of 3 feet or more due to
seasonal storage and release of irrigation water. A few wetlands adjacent to the reservoirs lack
direct surface connections, but are connected through sub-surface flow and also experience
fluctuations as the reservoirs rise and fall.

Along the Deschutes River, Oregon spotted frog habitats can be found in riverine and oxbow
wetlands between Wickiup Dam and Bend. These wetlands have varying degrees of surface
connection to the river. Most are directly connected during summer high-flow conditions and
partially or completely isolated, if not completely dewatered, during the winter. Others are
permanently isolated from the river and supported by flows from adjacent uplands that keep
them inundated year round. Most of the major identified wetland complexes along this reach of
the Deschutes River are known to be occupied by Oregon spotted frogs.

Oregon spotted frog habitats along Crescent Creek and the Little Deschutes River also consist of
oxbow and riverine wetlands with varying levels of connection to the flowing water. Overall, the
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density of wetlands (acres of wetland per mile of stream) is higher along Crescent Creek and the
Little Deschutes River than along the Deschutes River.

At the time of listing, USFWS evaluated potential threats to Oregon spotted frogs by breeding
location and occupied watersheds, and summarized threats by subbasin. USFWS determined
that survival of the species is threatened by one or more of the following factors:

e Threat Factor A: The present or threatened destruction, modification, or curtailment of
its habitat or range

e Threat Factor C: Disease or predation
e Threat Factor D: Inadequate existing regulatory mechanisms

e Threat Factor E: Other natural and human-caused factors affecting the species’
existence

USFWS found no evidence that Oregon spotted frogs are being over-utilized for commercial,
recreational, scientific, or educational purposes (Threat Factor B).

Within the major threat categories, USFWS identified several specific threats to Oregon spotted
frogs within the Upper Deschutes and Little Deschutes river subbasins. The analysis noted that
all subbasins contain multiple threats to the species, providing a cumulative risk to the
populations. Many of the threats are intermingled and may act synergistically. In addition,
USFWS concludes that current regulatory mechanisms are not sufficient to protect Oregon
spotted frog and its habitat. In fact, programs designed to benefit fish species have resulted in
the unintentional reduction of habitat quality for Oregon spotted frogs in some locations.

USFWS formally designated 65,038 acres of critical habitat for the Oregon spotted frog on May
11, 2016. Of this total, 35,065 acres (54%) lie within the Upper Deschutes River and Little
Deschutes River subbasins, where 22,690 acres coincide with the covered lands. The primary
constituent elements (PCE) of critical habitat are those specific elements of the physical or
biological features supporting the life history processes of the Oregon spotted frog that are
essential to the conservation of the species. Three primary constituent elements were identified
by USFWS:

e PCE 1 - Nonbreeding (N), Breeding (B), Rearing (R), and Overwintering (O) habitat
e PCE 2 — Aquatic movement corridors
e PCE 3 —Refugia habitat

Certain areas occupied by Oregon spotted frogs may require special management
considerations to protect the physical or biological features identified as essential for the
conservation of this species. Threats to these essential features include, but are not limited to
the following:

e Habitat modifications brought on by non-native plant invasions or native vegetation
encroachment (trees and shrubs)

e Loss of habitat from conversion to other uses
e Hydrologic manipulation
e Removal of beavers and features created by beavers

e Livestock grazing
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e Predation by invasive fish and bullfrogs

Management activities that could ameliorate the threats described above include, but are not
limited to the following:

e Treatment or removal of exotic and encroaching vegetation (for example mowing,
burning, grazing, herbicide treatment, shrub/tree removal)

e Modifications to fish stocking and beaver removal practices in specific water bodies
e Non-native predator control

e Stabilization of extreme water level fluctuations

e Restoration of habitat features

e Implementation of appropriate livestock grazing practices

1.5 Habitat Conservation

The Permittees and the Services developed biological goals and objectives for management of
the covered lands to minimize and mitigate the impacts of the covered activities on the covered
species. Twenty-one conservation measures were then developed to achieve those goals and
objectives (Table 1-1). Each of the 21 conservation measures addresses the effects of a specific
covered activity or set of activities, such as operation of storage reservoirs or diversions of
water. Most of the measures modify an activity to reduce or eliminate its adverse effects on
covered species, while a small number of the measures provide offsetting mitigation for adverse
effects that cannot be avoided. For covered activities that are currently providing benefits to
covered species, the conservation measures include provisions to continue those benefits.

The goal of most of the conservation measures is to modify the hydrology of the covered waters
from historical conditions (i.e., past operation of irrigation reservoirs and diversions) to improve
conditions for the covered species. The effects of the conservation measures on the covered
waters and covered species are as follows:

e The operation of Crane Prairie Reservoir will be directed by Conservation Measure CP-1
to reduce annual fluctuations in water surface elevation and provide improved
breeding, summer rearing and overwintering conditions for Oregon spotted frogs that
currently reside there. Historical fluctuations of 9 feet or more between spring and fall
of each year due to reservoir management will be reduced to a routine maximum of
2.25 feet. This will cause corresponding reductions in the annual release of water for
irrigation use. Adaptive management provisions in the DBHCP will require effectiveness
monitoring of the new operating regime, and further reductions in active storage will be
made if needed to provide optimal conditions for Oregon spotted frogs. Periodic
increases in seasonal reservoir fluctuation may also occur if needed to benefit Oregon
spotted frogs.

e Conservation Measure WR-1 will alter the operation of Wickiup Reservoir to improve
conditions for the Oregon spotted frog in the Deschutes River between the reservoir
and Bend. NUID will forego storage in Wickiup Reservoir, as needed, to maintain
specified minimum flows downstream of Wickiup Dam during the winter. The minimum
flow will be 100 cfs in Years 1 through 7, 300 cfs in Years 8 through 12, and 400 cfs (with
provisions for up to 500 cfs) in Years 13 through 30. Flows will exceed these minimums
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whenever inflow to the reservoir in a given year is predicted to be more than enough to
fill the reservoir. NUID will also increase flows below the dam to at least 600 cfs by April
1 and maintain flows within specified limits for the entire month of April to support
Oregon spotted frog breeding. The rate at which flows can be increased or decreased
(ramping rates) will be limited by a number of provisions in Measure WR-1 to protect
downstream fish and wildlife from sudden changes in water depth.

e Habitat restoration/enhancement and other activities in the Upper Deschutes Basin to
benefit the Oregon spotted frog will be supported by annual funding of $150,000 under
Conservation Measure UD-1.

e Winter flows in the Deschutes River below Bend will be maintained at or above 250 cfs
for covered fish species by Conservation Measure DR-1, which requires the Permittees
to coordinate their winter diversions of water for livestock.

e Crescent Lake Reservoir will be operated according to Conservation Measures CC-1,
CC-2 and CC-3 to maintain and enhance habitats for Oregon spotted frogs in lower
Crescent Creek and lower Little Deschutes River. The minimum flow below Crescent
Lake Dam from October through June will be increased from the historical 6 cfs to 10-12
cfs to enhance overwintering and breeding habitat. Additional winter flow can be
provided, as needed, through adaptive management. The minimum flow from July 1
through September 30 will be 50 cfs to maintain summer rearing habitat. Ramping rates
will also be limited at all times of year to avoid sudden changes in water depth in
wetlands occupied by Oregon spotted frogs. A portion of the storage capacity in
Crescent Lake Reservoir will be designated for use specifically to manage flows in lower
Crescent Creek and lower Little Deschutes River, as needed, to improve habitat
conditions for Oregon spotted frogs.

e Flows in Whychus Creek will be managed according to Conservation Measure WC-1,
which goes beyond the instream water right transfers of over 31 cfs that TSID
proactively made during DBHCP development and prevents the extremely low flows
that occurred in the past. Conservation Measures WC-2 and WC-4 will promote further
increases in instream flow by supporting on-farm conservation and temporary instream
leasing. Fish screens at the TSID diversion will be maintained according to Conservation
Measure WC-3 to avoid entrainment of covered species, and ramping rates in
Conservation Measure WC-5 will protect covered fish downstream of the diversion from
sudden changes in water depth. Conservation Measure WC-6 will provide funding for
habitat restoration work in Whychus Creek and WC-7 will support the removal of a small
dam that has blocked fish movements in the creek.

e The storage, release and diversion of water in the Crooked River, Ochoco Creek and
McKay Creek will be conducted in accordance with Conservation Measures CR-1, CR-2,
CR-3 and CR-6 to protect habitat for covered fish species. In addition, the Permittees will
provide annual funding for fisheries habitat restoration and enhancement projects in
the subbasin according to Conservation Measure CR-4, and the screening of small
patron diversions (which are not covered by the DBHCP) will be supported by
Conservation Measure CR-5 to reduce the potential for entrainment of covered fish.
Spring pulse flows for steelhead smolt migration will be protected from diversion by the
Permittees according to Conservation Measure CR-7.
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Table 1-1. Habitat Conservation measures to be implemented under the Deschutes Basin Habitat Conservation Plan.
Conservation Covered Covered i Responsible
.. . Description )
Measure(s) Activity Species Permittee

CP-1 Crane Prairie Oregon spotted frog Modifies operation of reservoir to improve habitat for all life stages of COoID
Reservoir Oregon spotted frog within the reservoir.

WR-1 Wickiup Reservoir Oregon spotted frog Modifies operation of reservoir to benefit Oregon spotted frogs NUID

downstream of Wickiup Dam in the Deschutes River.

uD-1 Crane Prairie, Oregon spotted frog Provides $150,000 per year for term of DBHCP to support habitat AID, COID, LPID,
Wickiup, and Crescent restoration and other activities in Upper Deschutes Basin to benefit NUID, SID, TID
Lake reservoirs Oregon spotted frogs.

DR-1 Winter Diversions of Bull trout, steelhead and sockeye Requires coordination between three Districts to maintain flows of at AID, COID, SID
Stock Water salmon least 250 cfs in Deschutes River below Bend during the winter.

CC-1, CC-2, Crescent Lake Oregon spotted frog Modify operation of reservoir to benefit Oregon spotted frogs TID

cc-3 Reservoir downstream of Crescent Lake Dam in Crescent Creek and Little

Deschutes River.

WC-1, WC-5 Whychus Creek Bull trout and steelhead Modify operation of TSID Diversion to increase instream flow and TSID
Diversion improve habitat for covered fish species.

WC-2 Whychus Creek Bull trout and steelhead Funds temporary instream transfer of water to increase instream flow TSID
Diversion and improve habitat for covered fish species.

WC-3 Whychus Creek Bull trout and steelhead Requires maintenance of fish passage and fish screens at TSID Diversion. = TSID
Diversion

WC-4 Whychus Creek Bull trout and steelhead Encourages water conservation and instream transfer of water rights by ~ TSID
Diversion TSID patrons.

WC-6 Whychus Creek Bull trout and steelhead Provides $10,000 per year for term of DBHCP to support habitat TSID
Diversion restoration activities in Whychus Creek.

WC-7 Whychus Creek Bull trout and steelhead Supports removal of a small irrigation diversion that block fish migration = TSID
Diversion in Whychus Creek.

CR-1 Crooked River Bull trout, steelhead and sockeye Allows Reclamation to reduce OID storage in Prineville Reservoir when (e]]»)
Diversion salmon needed to maintain specified winter flows in Crooked River.

CR-2 Ochoco Reservoir and | Bull trout, steelhead and sockeye Modifies operation of Ochoco Reservoir and Ochoco Creek diversionsto ~ OID
Ochoco Creek salmon maintain specified minimum flows in Ochoco Creek.
Diversions

CR-3 McKay Creek Bull trout, steelhead and sockeye Modifies operation of McKay Creek diversions to maintain specified (e]]»)
Diversions salmon minimum flows in McKay Creek.
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Conservation Covered Covered .. Responsible
.. . Description )
Measure(s) Activity Species Permittee
CR-4 Mitigation for Bull trout, steelhead and sockeye Provides annual funding for aquatic and wetland habitat restorationand = OID, NUID, City
multiple activities salmon enhancement in Crooked River subbasin.
CR-5 Mitigation for Bull trout, steelhead and sockeye Provides funding for the screening of small diversions (pumps) operated = OID
multiple activities salmon by OID patrons on Crooked River and Ochoco Creek.
CR-6 Crooked River Pumps Bull trout, steelhead and sockeye Modifies operation of diversion at pumps to maintain specified NUID
salmon minimum flows in Crooked River.
CR-7 OID and NUID Bull trout, steelhead and sockeye Protects spring smolt migration pules flows from diversion by OID, NUID
Crooked River salmon Permittees.
Diversions
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1.6 Monitoring, Reporting and Adaptive Management

Three types of monitoring will occur under the DBHCP; compliance, implementation and
effectiveness. Compliance monitoring will be conducted by the Permittees to verify the
conservation measures and other provisions of the DBHCP are being implemented as required.
The majority of compliance monitoring will involve the collection of data on stream flows and
reservoir volumes. Compliance monitoring will also involve verification that fish screens and
other structures covered by the DBHCP are being properly maintained, and that contributions to
habitat conservation funds are being made. The results of compliance monitoring will be
reported to the Services annually.

Implementation monitoring will be done to support conservation measures that have provisions
for real-time adjustment based on weather and site-specific conditions of the covered lands.
Conservation Measure CC-1 specifies that a portion of Crescent Lake Reservoir storage (OSF
Storage) will be available each year to increase flows in lower Crescent Creek and lower Little
Deschutes River for Oregon spotted frogs, but the measure does not specify exactly how and
when the water will be used. Rather, the use of the OSF Storage will be determined by USFWS
based on the results of annual monitoring of Oregon spotted frog breeding and periodic
monitoring/assessment of wetland habitat conditions along the affected waters.

Effectiveness monitoring will be conducted to support adaptive management for a subset of the
DBHCP conservation measures. Adaptive management is included in an HCP when there is
uncertainty about the biological effectiveness of a conservation measure. In the case of the
DBHCP, adaptive management will be applied to Conservation Measure CP-1 for Crane Prairie
Reservoir. Specifically, the effects of the modified reservoir operating regime on wetland
vegetation within Crane Prairie Reservoir will be monitored, and the operation will be adjusted
within specified limits if the monitoring reveals a reduction in emergent wetland for the Oregon
spotted frog. The effects of reservoir operation on Oregon spotted frog breeding and larval
development will also be monitored, and the regime will be altered if monitoring indicates a
decline in breeding or impact to developing frogs.

On the Deschutes River, effectiveness monitoring will be conducted to determine whether the
restrictions on changing the outflow from Wickiup Reservoir during April (Conservation Measure
WR-1) can be relaxed without impacting breeding Oregon spotted frogs. If monitoring indicates
Oregon spotted frogs eggs in the Dead Slough wetland can tolerate decreases in water depth of
more than 1 inch without being adversely affected, Item C of Conservation Measure WR-1 may
be modified after review and approval by USFWS.

1.7 Effects of the Proposed Incidental Take on the Covered Species

The effects of the covered activities and the associated conservation measures will vary by
covered species and by location within the covered lands and waters. Each of the four covered
species is evaluated individually.

1.7.1  Bull Trout

The covered activities and the DBHCP will have minor effects on the bull trout, for a number of
reasons. The Deschutes Basin is considered a stronghold for bull trout, but the majority of the
bull trout in the basin spawn and rear in the Metolius River subbasin. No bull trout spawning or
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juvenile rearing is known to occur on the covered lands, and none is anticipated to occur there
in the future. Adult and juvenile bull trout forage in Lake Billy Chinook on a seasonal basis, but
the covered activities have relatively little effect on habitat conditions for bull trout within the
reservoir and conditions are not expected to change under the DBHCP. Within the tributaries
most heavily influenced by the covered activities (Deschutes River upstream of Lake Billy
Chinook, Whychus Creek and Crooked River) bull trout are generally restricted to the lower
reaches where large influxes of cold groundwater provide favorable conditions for the species.
Upstream of the reaches affected by spring discharges, bull trout use is limited by naturally high
water temperatures and blockages to upstream migration. Bull trout require cold waters,
particularly for spawning and rearing. The DBHCP will not be able to appreciably alter water
temperatures within the reaches accessible to bull trout and consequently habitat conditions for
the species are not expected to change. Bull trout use of the covered waters will continue to be
quite limited. The recent removal of a fish barrier near Opal Springs in the Crooked River
(unrelated to the DBHCP) now creates the potential for seasonal bull trout use of the Crooked
River upstream as far Bowman Dam, but much of this reach of the river will continue to be too
warm for bull trout during the summer. The DBHCP will not reduce the potential benefits to bull
trout from removal of the barrier.

In the Deschutes River from Big Falls to the Columbia River the DBHCP will result in increased
winter flows, but the benefits of these increases to bull trout will be small because winter flows
are not currently limiting the bull trout population within this reach. During the summer, small
increases in flow in the Deschutes River will produce corresponding increases in water
temperatures that could be detrimental to bull trout, but the species already has limited
presence in the river (outside of Lake Billy Chinook) during the summer and any negative
impacts will be negligible.

Bull trout do not spawn or rear in Whychus Creek, but adults and subadults from the Metolius
River subbasin populations may forage in Whychus Creek during cooler months. This will not
change under the DBHCP.

1.7.2 Steelhead Trout

The DBHCP will have positive effects on steelhead in the Deschutes Basin, and the overall
potential for successful reintroduction upstream of Pelton Round Butte Project will remain
constant or improve slightly. Conditions for adult migration and spawning will show little overall
change, and current conditions that allow adult access to most potential spawning habitat will
continue. Incubation and summer rearing may improve slightly, while winter rearing could show
measurable improvement, particularly during dry water years. Smolt migration will be aided by
the DBHCP in the upper Deschutes Basin by preventing spring pulse flows in the Crooked River
from being diverted before they reach Lake Billy Chinook, and in the lower Deschutes River
where higher releases from Wickiup Reservoir are expected to increase flows in April. The
majority of juvenile steelhead in the Deschutes Basin are produced downstream of the Pelton
Round Butte Project, and a large portion of these fish will benefit from the flow increase during
the emigration season.

The lower Crooked River is of particular importance to the steelhead reintroduction, and the
DBHCP, in coordination with Reclamation’s use of uncontracted water in Prineville Reservoir,
will provide flows to support winter rearing habitat for steelhead in the river. Winter flow
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conditions are recognized as a potential limit to successful steelhead reintroduction. The DBHCP
will help sustain suitable winter rearing habitat, most importantly during dry water years.

1.7.3 Sockeye Salmon

The DBHCP will have minor positive effects on sockeye salmon in the Deschutes Basin. As a
result, the potential for successful reintroduction upstream of Pelton Round Butte Project will
remain unchanged or improve slightly. Anadromous sockeye and their land-locked counterpart
kokanee have historically made very little use of lands covered by the DBHCP upstream of Lake
Billy Chinook, and this is not anticipated to change as a result of reintroduction. The vast
majority of sockeye spawning upstream of Lake Billy Chinook is expected to occur in the
Metolius River subbasin, where it will not be influenced by the covered activities and the
DBHCP. The lower reaches of Whychus Creek, Middle Deschutes River and Crooked River, where
sockeye could spawn in small numbers, will continue to have high flows and cool waters
provided by natural groundwater discharge, and this will not change under the DBHCP.

Conditions for adult sockeye migration through the Lower Deschutes River and Lake Billy
Chinook will be unaffected by the DBHCP because flows entering the reservoir, which are
influenced by the covered activities, will not change during the period when sockeye would be
migrating upstream. During sockeye outmigration, increased releases from Wickiup Reservoir
under the DBHCP from mid-October through mid-April could improve conditions for the
movement of sockeye smolts through Lake Billy Chinook; this could facilitate the
reestablishment of an ocean-going population.

1.7.4 Oregon Spotted Frog

Oregon Spotted Frog Overwintering

The effects of the DBHCP on Oregon spotted frogs will vary by location and by season within the
covered lands, but some general trends will occur. Overwintering habitat for Oregon spotted
frogs will improve or remain the same in most areas affected by the covered activities, with a
few notable exceptions. Conditions for overwintering will improve in Crane Prairie Reservoir,
portions of the Deschutes River between Wickiup Dam and Bend, Crescent Creek and the Little
Deschutes River, all due to increased inundation of wetlands during the winter. Improvements
in overwintering habitat will be more pronounced in Crane Prairie Reservoir because emergent
wetlands that were historically dry in the winter will now remain inundated year round.
Improvements along Crescent Creek and the Little Deschutes River will be less noticeable
because suitable overwintering habitat is already present adjacent to both water bodies, and
changes to winter inundation levels will be relatively subtle. Improvements along the Deschutes
River will be modest because new inundation levels will not be sufficient to reach emergent
(sedge) wetlands, and overwintering habitats will still be restricted to unvegetated backwater
areas and side channels of the river.

Conditions will deteriorate in Wickiup Reservoir because it will be consistently lower (with less
storage volume) during the winter than it was historically. Lower storage volumes will confine
overwintering frogs to a smaller area with less substrate vegetation, making them increasingly
vulnerable to predation. Conditions in the Deschutes River reach between Wickiup Reservoir
and Crane Prairie Dam will decline because flows will be lower throughout the winter due to the
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need to begin storing water in Crane Prairie Reservoir almost immediately after the end of the
irrigation season each October.

The net effect of the DBHCP on overwintering Oregon spotted frogs in the upper Deschutes
Basin will be positive because the areas that will improve the most (Crane Prairie Reservoir,
Crescent Creek and Little Deschutes River) are areas with the highest concentrations of habitat
and highest numbers of known Oregon spotted frogs. Based on recent survey data and
associated estimates of the numbers of breeding females, these three areas support roughly 78
percent of the known Oregon spotted frogs on the covered lands.

Oregon Spotted Frog Breeding

Breeding conditions for Oregon spotted frogs will improve on all covered lands except Wickiup
Reservoir and the reach of the Deschutes River between Crane Prairie Dam and Wickiup
Reservoir. Improvements will be due to the following: a) increased flows and associated wetland
inundation levels at the beginning of the Oregon spotted frog breeding season, and b) reduced
fluctuation in flows during the breeding season. Oregon spotted frogs on the covered lands will
have greater access to preferred breeding habitats (shallowly inundated emergent wetlands)
and they will be less exposed to fluctuations in water level that can lead to stranding,
desiccation or flushing. The improvements will be most pronounced at Crane Prairie Reservoir
where habitat conditions will be consistently favorable for breeding in all years. Improvements
on Crescent Creek and Little Deschutes River will be more subtle because conditions are already
conducive to breeding along both waters. Improvements along the Deschutes River will vary by
reach, but will be greatest in the reaches with the largest known numbers of Oregon spotted
frogs.

Breeding conditions in Wickiup Reservoir will deteriorate under the DBHCP because water levels
(storage volumes) will be consistently lower at the onset of breeding and the levels will drop
faster during egg and larval development than they did historically. Frogs attempting to breed in
Wickiup Reservoir will have to utilize marginal habitats, and their eggs and larvae will be
consistently exposed to elevated risk of desiccation, freezing and predation. Breeding conditions
along the Deschutes River between Crane Prairie Dam and Wickiup Reservoir will be hampered
by flows that are lower and more variable from day to day than they were in the past. Flows in
this reach will be dictated by the need to hold water levels in Crane Prairie Reservoir relatively
constant as inflows to the reservoir fluctuate. Natural fluctuations in reservoir inflow during
spring storms and snowmelt, which were historically held in Crane Prairie Reservoir for irrigation
storage, will now be passed downstream to Wickiup Reservoir. The result will be that the reach
of Deschutes River between the reservoirs will see considerably more fluctuation in flow and
depth during the breeding season.

Oregon Spotted Frog Summer Rearing and Foraging

Summer rearing and foraging habitat for Oregon spotted frogs will improve on some of the
covered lands and deteriorate on others. Improvements will be most apparent in Crane Prairie
Reservoir, Crescent Creek, Little Deschutes River and Deschutes River, where water levels will be
managed to maintain suitable conditions through the completion of larval development in late
summer.

Deteriorating conditions will occur in Wickiup Reservoir because the storage volume in the
reservoir will be consistently low by mid-summer. Summer rearing along the Deschutes River
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downstream of Wickiup Dam could be temporarily impacted by flows lower than those needed
to keep wetlands inundated throughout the summer, but restoration and enhancement actions
supported by the Upper Deschutes Basin Habitat Conservation Fund will counteract the negative
effects of lower summer flows. Over the long term, Oregon spotted frog summer rearing and
foraging habitat is expected to improve along this reach of the Deschutes River.

Due to the large areas of emergent wetlands and large number of breeding Oregon spotted
frogs in Crane Prairie Reservoir, Crescent Creek and Little Deschutes River, the favorable
conditions for summer rearing and foraging that will be maintained in these areas will offset any
short-term reductions in habitat quality and quantity along the Deschutes River while habitat
restoration and enhancement activities are completed.

1.8 Changed and Unforeseen Circumstances

Changed circumstances are changes in circumstances affecting a species or geographic area
covered by a habitat conservation plan that can reasonably be anticipated by applicants and the
Services and planned for in advance. The DBHCP identifies nine categories of changed
circumstances pertinent to the covered lands and covered species, along with the steps the
Services may require the Permittees to take if any of these six changed circumstances occurs.
The conservation measures and the changed circumstances provisions of the DBHCP constitute
the total requirements of the Permittees in the event of a changed circumstance. The Services
will not place additional restrictions on the covered activities or require additional commitments
of land, water or financial resources beyond those specified in the DBHCP without the consent
of the Permittees. The nine categories of changed circumstances are:

1. Changes in habitat on the covered lands due to flooding
Non-emergency maintenance, repair and modification of covered facilities
Failure or impairment of a dam or diversion structure

Change in the biological status of a covered species

Climate change

2

3

4

5. Change in the federal status of a species;

6

7. Permittee(s) seeking amendment to or exit from the DBHCP
8

Inability of NUID to secure alternate sources of irrigation water
9. Change in the status of Whychus Creek

Unforeseen circumstances are changes in circumstances affecting a species or geographic area
covered by an HCP that could not reasonably have been anticipated by an applicant or the
Services at the time of HCP development, and that result in a substantial and adverse change in
the status of a covered species. By definition, unforeseen circumstances cannot be predicted
and response measures cannot be developed in advance. In the event of an unforeseen
circumstance the Services will not require the commitment of additional land, water or financial
compensation or place additional restrictions on the use of land, water (including quantity and
timing of delivery), or other natural resources beyond the levels already provided in the DBHCP.
However, the Permittees and the Services will make good-faith efforts and use the best
available scientific and commercial data to address unforeseen circumstances that occur, and
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develop voluntary actions that could be taken to avoid or minimize the impacts consistent with
continued performance of the covered activities and implementation of the DBHCP.

1.9 Costs and Funding of the Habitat Conservation Measures

The costs of DBHCP implementation include initial capital costs for system improvements,
annual contributions to conservation funds, annual costs for increased labor to operate the
covered facilities according to the DBHCP, and annual costs to monitor and report on
implementation. Costs vary by Permittee, with initial capital costs for a single Permittee of up to
$46,500 and annual costs of up to $119,228. Large capital costs will be funded with loans that
will be repaid by increasing irrigation district patron fees. Smaller capital costs and annual costs
will also be paid by increasing patron fees. Most increases will be moderate, but some annual
patron fees could increase as much as 22 percent to fully fund implementation.

Most of the irrigation district Permittees will be able to accommodate the loss of water under
the DBHCP due to ongoing and planned piping of canals to reduce seepage losses. This piping
will not be required to fulfill the Permittees obligations under the DBHCP, and consequently
piping is not part of the DBHCP. Nevertheless, the costs of piping, which will be substantial,
influence the financial ability of the Permittees to provide additional mitigation. The costs of
piping vary by District, and it is anticipated that significant portions of the costs will be covered
by federal grants. The piping costs that will remain for individual Permittees to cover range from
approximately $2,000,000 to as much as $115,000,000.

1.10 Alternatives to the Proposed Incidental Take

During the development of the DBHCP the Permittees and the Services identified alternatives to
the proposed incidental take, including avoidance of take. The alternatives involving incidental
take were mostly increased levels of mitigation that were found to be impracticable or
infeasible. Like the conservation measures, the alternatives were identified for the individual
geographic subsets of the covered lands.

e Crane Prairie Reservoir: No alternatives were identified for the management of Crane
Prairie Reservoir. Conservation Measure CP-1 and the associated adaptive management
provisions of Chapter 7 will optimize the management of the reservoir for the Oregon
spotted frog.

e  Wickiup Reservoir and Upper Deschutes River: Three alternatives were identified for
the management of Wickiup Reservoir; all involving changes in the timing and
magnitude of winter minimum flows in the Deschutes River below Wickiup Dam.
Wickiup Alternative 1 would accelerate the scheduled flow increases and require a
minimum of 200 cfs at Year 1, 300 cfs at Year 6, and a variable minimum of 400 to 500
cfs starting in Year 11. Wickiup Alternative 2 would accelerate the increases even
further and require a variable minimum of 400 to 600 cfs starting in Year 6. Alternative 2
would also shorten the term of the DBHCP to 20 years. Both alternatives were dismissed
because NUID is unable to identify a practicable means of ensuring the required
minimum winter flows without jeopardizing the viability of irrigated agriculture within
its district. Wickiup Alternative 3 was the proposal put forward in the 2019 Draft DBHCP.
Itis similar to Conservation Measure WR-1 in the Final DBHCP, with the primary
difference being that Alternative 3 has longer periods of time between scheduled
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increases in minimum winter flows. Wickiup Alternative 3 was not selected because
USFWS did not consider the timing for the proposed increases in winter minimum flow
to be quick enough to support conservation and recovery goals for the Oregon spotted
frog in the Upper Deschutes River.

e Middle Deschutes River: Early in the development of the DBHCP the Permittees and the
Services explored options for increasing summer flows in the Middle Deschutes River by
transferring irrigation rights to instream uses. This approach was dismissed because it
conflicted with efforts to provide additional flow in the Deschutes River during the
winter for Oregon spotted frogs.

e Crescent Creek and Little Deschutes River: Two alternatives were identified for the
operation of Crescent Lake Reservoir. One alternative was to maintain a flow of 30 cfs
below Crescent Lake Dam from March 15 to November 30 and 20 cfs from December 1
to March 14. The other alternative, which was proposed in the 2019 Draft DBHCP,
included a minimum flow of 20 cfs the entire winter. Both alternatives contrast with
Conservation Measure CC-1, which requires a minimum of 10 to12 cfs from October 1
through May 31 and includes provision for the use of a portion of Crescent Lake
Reservoir storage for Oregon spotted frog habitat management. Neither alternative was
selected because neither included OSF storage In Crescent Lake Reservoir, which is
considered a better allocation of the limited amount of water available for supporting
Oregon spotted frogs.

e  Whychus Creek: No alternatives were considered for the management of Whychus
Creek. Conservation Measure WC-1 represents the instream transfer of all water
available from TSID’s piping of its entire canal system. Any additional water right
transfers would prevent TSID from fulfilling its obligations to deliver water to its patrons.

e Crooked River, Ochoco Creek and McKay Creek: Two alternatives for the Crooked River
subbasin were considered during DBHCP development. The first was a modification to
Conservation Measure CR-1 to have a target minimum flow of 80 cfs in the Crooked
River year round. This alternative was dismissed because a flow of 80 cfs in the Crooked
River during the summer would have limited benefit to covered fish species, but it
would reduce the amount of water available to maintain habitat conditions during the
winter, particularly in the high-quality reach of the Crooked River between Bowman
Dam and the Crooked River Diversion. The second alternative would be a modification
to Conservation Measure CR-1 or a new conservation measure requiring NUID to use a
portion of the 10,000 acre-feet of Prineville Reservoir storage it can purchase each year
to increase flows in the Crooked River rather than for irrigation. This alternative was
dismissed because NUID will be heavily reliant on the 10,000 acre-feet to meet its
irrigation demands under the DBHCP. Any reduction in NUID’s access to the 10,000 acre-
feet, or modification in the timing of the release of the water from Prineville Reservoir,
could have severe consequences to the District’s patrons.

Take avoidance was considered but dismissed for a number of reasons. For most Permittees the
avoidance of take is not feasible. Presumably, NUID would need to eliminate the use of Wickiup
Reservoir to avoid incidental take, but this would immediately render the District incapable of
delivering water to its patrons and end irrigated agriculture on several thousand acres. Similar,
but less severe situations could exist for LPID and TID, both of which rely heavily on reservoirs
that affect habitat for Oregon spotted frogs. For SID, TSID and OID, avoidance of incidental take

DBHCP Chapter 1, October 2020 Page 1-23



Deschutes Basin HCP FINAL Chapter 1 - Executive Summary

would require elimination of the diversions that provide all of their water. These Districts could
not remain viable without the diversions. For COID, take avoidance is feasible but more costly
than implementation of the DBHCP. This could change, however, if additional requirements
were placed on COID. The District’s need for incidental take coverage of the Oregon spotted frog
is limited to its operation of Crane Prairie Reservoir. COID could eliminate the need for the
reservoir by retaining all of the water it conserves through canal piping rather than make a
portion of this available to NUID. Instead, the two Districts have chosen to pursue a cooperative
agreement that will keep them both viable.

The practicability of providing additional mitigation for the proposed incidental take was
evaluated for each individual Permittee using three criteria:

1. The cost of DBHCP implementation versus the cost of take avoidance;

2. The cost of DBHCP implementation compared to the economic benefit of the
covered activities; and

3. The legal, technological and physical feasibility of the conservation action.

As with take avoidance, the limits of practicability vary by Permittee and depend on how heavily
each relies on the covered activities.
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2 - INTRODUCTION AND BACKGROUND

2.1 Introduction

Eight Central Oregon irrigation districts and the City of Prineville, Oregon (City) have prepared
this Deschutes Basin Habitat Conservation Plan (DBHCP) to support the issuance of incidental
take permits under the Endangered Species Act of 1973, as amended (ESA). The eight irrigation
districts utilize waters of the Deschutes River and its tributaries (Table 2-1, Figure 2-1). All eight
districts are quasi-municipal corporations formed and operated according to Oregon law to
distribute water to irrigators (patrons) within designated geographic boundaries in accordance
with the individual water rights appurtenant to the lands of those patrons. Prineville is an
incorporated city and the county seat for Crook County, Oregon. It operates City-owned
infrastructure and provides essential services, including public safety, municipal water supply,
and sewage treatment to more than 9,000 residents.

Table 2-1. Deschutes Basin Habitat Conservation Plan Permittees.

Name Address
Arnold Irrigation District (AID) 19604 Buck Canyon Road, Bend, OR 97702
Central Oregon Irrigation District (COID) 1055 SW Lake Court, Redmond, OR 97756
Lone Pine Irrigation District (LPID) PO Box 87, Terrebonne, OR 97760
North Unit Irrigation District (NUID) 2024 NW Beech Street, Madras, OR 97741
Ochoco Irrigation District (OID) 1001 Deer Street, Prineville, OR 97754
Swalley Irrigation District (SID) 64672 Cook Avenue, Suite 1, Bend, OR 97703
Three Sisters Irrigation District (TSID) 68000 Highway 20, Sisters, OR 97759
Tumalo Irrigation District (TID) 64697 Cook Avenue, Bend, OR 97703
City of Prineville, Oregon (City) 387 NE 3rd Street, Prineville, OR 97754

Certain activities conducted by the Permittees have the potential to indirectly take fish and
wildlife species listed under the ESA as threatened. In accordance with Section 10 of the ESA,
the Permittees have applied to the US Fish and Wildlife Service (USFWS) and National Marine
Fisheries Service (NMFS) (collectively called the Services) for incidental take permits that will
allow specified levels of take to listed species without the threat of federal prosecution under
Section 9 of the ESA. The Permittees will implement this DBHCP to minimize and mitigate the
impacts of that authorized incidental take. The nature and magnitude of the covered incidental
take are summarized in Section 2.2 of this chapter, and described in detail in Chapter 8, Effects
of the Proposed Incidental Take on the Covered Species.

DBHCP Chapter 2, October 2020 Page 2-1



Deschutes Basin HCP FINAL Chapter 2 — Introduction and Background

_\«.
Columbi® ;J Rivgy \A\'__
| % ~ Legend
i
| |
! “ & O Deschutes Basin
i »
f — Covered Lands
{ "3
! Sherman 3
| < County 7
! @%"' z Irrigation Districts
i
5 3 Arnold
i A
_______ | % Central Oregon
i £ i
s b Lone Pine
e e
X Wasco Mau - 3 North Unit
1 e . . No
' ____.-.Coumy P ; ‘,,5 Ochoco
1] ey - .
I Bl 5; Swalley
Warm "~ ]
} Springs S { g Three Sisters
i Reservation = i
o .
) 26} '§ E7d y ¥ Tumalo
1] £ ‘-'\
! = o
: sums ity /7 County
v o @® ci
3 i
r Lake Simtustus | ty
Lake Billy Chinook '\ Pelton Jefferson I ® Dam
] \ (Beld] \. County ! 2 Reservoir
P
. Madras |
k |
X Round #) e 4
$ Butte i |
E Dam &B \l
= s : S
EUN { 3%
S _ _ -
(v) r ‘1 ] N . 0 |
i Prineville M !
i 0
o Y 1 ° ________
Sisters o @ ! Ochoco Dam
& \ and Reservoir
B * Rt}admond
§ * ! Cr(la,g T
e wer
~§ ', North Canal }‘ !
10 (o Diversion Dam~ | Arthur R. Prineville I
n‘} Tumd - | Bowman  Reservoir !
( ! Dam i
Crater Cr { !
T Crook T
& County |
&
& @8 AUS e - !
& Deschutes |
Ql County f
Crane
e & cens
2~ T9 La Pine
~
— > r— Nl VN
Crescent = !
Lake Dam C.-mt‘l’"f Cr f
Klamath |
County
K]
~
0 5 10
9 Miles

Figure 2-1. Map of the Deschutes Basin showing the DBHCP Permittees.
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2.2 Need for Incidental Take Coverage

Section 9 of the ESA and its implementing regulations prohibit the “taking” of species that are
formally listed as endangered, where taking means, “to harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct” [16 USC
1532]. The ESA implementing regulations extend, under certain circumstances, the prohibition
of take to threatened species (50 CFR 17.31). While the definition of take originally focused on
activities that directly impact individuals of the species, it was subsequently expanded to include
“habitat modification or degradation that significantly impairs essential behavioral patterns of
fish or wildlife” [CFR 64 (215): 60727-60731].

In the course of storing, releasing, diverting and returning irrigation water, the Permittees alter
the hydrology (flow) of the Deschutes River and a number of its tributaries. In a similar fashion,
the pumping of groundwater for municipal water supply by the City affects the hydrology in one
of those tributaries, the Crooked River. These changes in hydrology alter habitat conditions for
three species protected under the ESA, thereby creating the potential for incidental take of the
species. The Middle Columbia River steelhead trout (Oncorhynchus mykiss) is listed as
threatened in the Deschutes River downstream of Pelton Reregulating Dam at River Mile

(RM) 100 and is listed as non-essential experimental in the Deschutes River and tributaries
upstream of Pelton Reregulating Dam. Protection of the steelhead trout falls under the
jurisdiction of NMFS. The bull trout (Salvelinus confluentus) is listed as threatened throughout its
current range, which includes portions of the Deschutes River and its tributaries. The Oregon
spotted frog, which is found within portions of the upper Deschutes Basin, is also listed as
threatened throughout its current range in Washington and Oregon. The bull trout and Oregon
spotted frog fall under the jurisdiction of USFWS.

The Permittees cannot conduct their otherwise lawful activities of managing water for irrigation
and municipal water supply without altering habitat for these three listed species. In addition,
some of the irrigation diversions covered by the DBHCP have the potential to entrain covered
fish species. To the extent that habitat alteration results in “habitat modification or degradation
that significantly impairs essential behavioral patterns” of one or more of these three species, it
amounts to take under Section 9 of the ESA [CFR 64 (215): 60727-60731]. If entrainment results
in injury or significant impairment of essential behavioral patterns of a listed species, it is
considered take as well. The Permittees have already implemented a number of measures to
reduce the effects of their activities on the listed species and they will implement additional
measures under the DBHCP. However, the Permittees are unable to avoid incidental take
altogether without severely limiting or ceasing the activities they are required by law to
conduct.

Oregon law requires the irrigation districts to provide water to their patrons, consistent with the
water rights pursuant to which the districts provide such water, in the amounts and at the times
specified in the water rights [ORS 545.025, 545.221]. As the Oregon Supreme Court has held,
irrigation districts exist to enable owners of irrigable land to organize and facilitate the
development and distribution of water for irrigation purposes [Fort Vannoy Irrigation District v.
Water Resources Comm’n, 345 Or 56, 67-69, 188 P3d 277 (2008)]. To accomplish that purpose,
an irrigation district is authorized to acquire and manage property, including water and water
rights [ORS 545.239(1), 545.253]. With respect to such property that is held or managed by an
irrigation district, the district acts as trustee on behalf of its members, who are viewed as
beneficiaries. And as trustee, an irrigation district has the duty to manage “the water that it
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provides” on behalf of all its members [Fort Vannoy, 345 Or at 84, 86]. That water must be
managed in furtherance of the purposes for which the irrigation district was formed, which the
Oregon Supreme Court has described as “the improvement, by irrigation, of the lands within the
district” [Smith v. Enterprise Irrigation District, 160 Or 372, 378-79, 85 P2d 1021 (1939); see also
ORS 545.025, 545.253].

Similarly, the City must provide safe, reliable domestic water to its citizens. Oregon law provides
Oregon cities with the authority to “build, own, operate and maintain waterworks ... within and
without its boundaries for the benefit and use of its inhabitants” [ORS 225.020]. The City owns
and operates such a municipal system, and in so doing, is required to comply with the Oregon
Drinking Water Quality Act of 1981, which was enacted to “ensure that all Oregonians have safe
drinking water” [ORS 448.123]. And in addition to meeting present-day water needs of its
citizens, the City is further required by Oregon law to plan to serve its Urban Growth Boundary
as well [ORS 197.712].

Beyond the strict legal requirements to provide water, the Permittees form the basis for a large
portion of the economy of Central Oregon. In 2012, Deschutes, Crook and Jefferson counties
produced crops with a combined market value of $71,938,000 that resulted in gross farm-
related income of $8,037,000 (NASS 2014). In the same year, agriculture in these three counties
accounted for 2,448 jobs and produced $20,544,000 in direct payroll. Prineville is both the
economic and population center of Crook County. The recently constructed data centers by
Facebook and Apple also contribute substantial amounts to local and state economies. Without
access to clean, reliable water the future of Prineville would be in jeopardy.

Inclusion of habitat modification in the definition of take provided necessary protection for
threatened and endangered species, but it also broadened the range of otherwise lawful
activities that could result in federal prosecution. Acknowledging that it may sometimes be
impracticable, if not impossible, to avoid all take of a listed species, the ESA also includes
provisions for allowing take that is incidental to otherwise lawful activities. Non-federal entities
such as the DBHCP Permittees may seek incidental take permits under Section 10(a)(1)(B) of the
ESA that allow them to continue the activities without the threat of federal prosecution,
provided the Services determine, under Section 10(a)(2)(B) of the ESA, that:

(i) the taking will be incidental to otherwise lawful activities;

(ii) the applicant will, to the maximum extent practicable, minimize and mitigate the
impacts of the incidental taking;

(iii) the applicant will ensure that adequate funding for the conservation actions
necessary to minimize and mitigate the impacts of the incidental taking will be
provided;

(iv) the incidental taking will not appreciably reduce the likelihood of the survival and
recovery of the species in the wild; and

(v) any other measures considered necessary or appropriate by USFWS and/or NMFS
will also be implemented.

To obtain an incidental take permit, an applicant must prepare and submit a plan, commonly
referred to as a habitat conservation plan or HCP, in accordance with Section 10(a)(2)(A) of the
ESA that specifies:

(i) theimpact which will likely result from such taking;
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(ii) what steps the applicant will take to minimize and mitigate such impacts, and the
funding that will be available to implement such steps;

(iii) what alternative actions to such taking the applicant considered and the reasons
why such alternatives are not being utilized; and

(iv) such other measures that the Services may require as being necessary or
appropriate for purposes of the plan.

This DBHCP has been prepared to comply with Section 10(a)(2)(A) of the ESA and support the
Permittees’ applications to the Services for incidental take permits covering the effects of their
ongoing activities on steelhead trout, bull trout and Oregon spotted frog. The ESA’s
implementing regulations also include provisions for addressing unlisted species in an HCP and
obtaining certainty that if those species become federally listed during the term of the HCP they
too will be covered under the incidental take permits [CFR 63 (35): 8859-8873]. The benefits of
unlisted species coverage are twofold: a) it provides regulatory certainty for non-federal entities
involved in long-term activities, and b) it facilitates proactive planning and habitat conservation
that will reduce the need to list additional species as threatened or endangered in the future. In
order to be included in an HCP and be covered by the incidental take permits in the event of
future listing, an unlisted species must be treated in the HCP as though it were listed and it must
be evaluated to the same degree as the listed species.

The DBHCP Permittees, in collaboration with the Services, conducted an exhaustive review of
fish and wildlife species within Central Oregon to identify whether any unlisted species
warranted inclusion in the DBHCP. The selection of unlisted species was guided by the following
criteria:

e The species must be present or potentially present with the areas affected by the
covered activities.

e The species must have a reasonable likelihood of becoming listed under the ESA as
threatened or endangered during the term of the DBHCP (for this criterion a planning
window of 50 years was used).

e There must be a reasonable potential for the species or its habitat to be adversely
affected by the covered activities.

e Incidental take coverage for the species would be consistent with the Section 10(a)(1)(B)
issuance criteria and would not appreciably reduce the likelihood of the survival and
recovery of the species in the wild.

e The biology and ecology of the species are understood well enough to support a
meaningful analysis of effects in the DBHCP.

The initial phase of review identified 91 species that met one or more of the criteria (Biota
Pacific et al. 2012). Detailed analyses of the 91 species and subsequent consideration by the
Permittees reduced the final list to one unlisted species to be included in the DBHCP: the
sockeye salmon (Oncorhynchus nerka). It is present in portions of the Deschutes River where it
may be affected by changes in flow brought about by the activities of the Permittees, and it is
listed as threatened in other portions of its range. Due to a number of recent and ongoing
studies in the region as a whole and the Deschutes Basin in particular, the status and habitat
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requirements of the species are well understood. While federal listing of the species in the
Deschutes Basin is not anticipated at the present time, there exists a potential for its listing over
the next several decades. The Permittees anticipate that the conservation actions in the DBHCP
directed at the steelhead trout and bull trout will benefit sockeye salmon as well, and that
issuance of an incidental take permit will not reduce the potential for its long-term survival in
the wild.

The draft DBHCP circulated for public review and comment in late 2019 also included Chinook
salmon (Oncorhynchus tshawytscha) as a covered species. After further review, however, the
Permittees elected not to seek incidental take coverage for Chinook salmon at this time. While it
is listed as a threatened species in other parts of its range, Chinook salmon is not listed in the
Deschutes Basin and is not expected to become listed in the basin in the foreseeable future. The
Permittees originally considered seeking incidental take coverage for the species because, like
steelhead, it is the subject of an ongoing reintroduction upstream of Pelton Round Butte
Hydroelectric Project. If the reintroduction is successful, the species will breed and rear in
waters affected by the activities covered by this DBHCP. However, detailed review of the
ongoing reintroduction and the effects of the covered activities on Chinook salmon indicated
that more information is needed to determine how the Permittees can best support that
reintroduction. Because of the certainty required under an HCP, inclusion of Chinook salmon in
the DBHCP at this time could bind the Permittees and the Services to a course of action they
would later need to modify. For listed species, the need for incidental take coverage in the
short-term typically overrides the need for flexibility in the long-term, and the HCP amendment
process is triggered if substantial modification to the conservation measures is required during
implementation. The amendment process is lengthy and costly, however, and should not be
relied upon unless no other option exists. In the case of an unlisted species like Chinook salmon,
the more judicious option is to delay initial coverage, allow the Services and Permittees to
gather additional information on the relationship between the species and the covered
activities, and if necessary (i.e., if listing becomes imminent), seek incidental coverage later.

2.3 DBHCP Development Process and Participants

The DBHCP is the result of several years of collaboration between the Permittees, the Services
and multiple stakeholders with the region. In addition to providing habitat for fish and wildlife,
the Deschutes River and its tributaries form the basis for most economic and recreational
activities in Central Oregon. In recognition of the fact that few persons within the basin are
unaffected by the river, the Permittees and the Services took a number of steps to incorporate
public input into the development of the DBHCP. Governmental agencies and organized non-
governmental groups with established interests in the Deschutes River were invited to
participate in the DBHCP Working Group beginning in 2008 (Table 2-2). The Working Group has
met up to four times a year throughout DBHCP preparation to help guide each step of the
process, from the initiation of baseline studies, to selection of covered species, to the
development and review of conservation measures (Table 2-3). When specific technical issues
were identified, Technical Working Groups were assembled from the members of the larger
Working Group with specialized expertise to provide the Permittees and the Services with
detailed input. In addition, a broader Stakeholder Group was created to keep the greater Central
Oregon community apprised of DBHCP development and solicit their input. The Stakeholder
Group, which has met 11 times since 2008, is open to anyone within the Deschutes Basin with
an interest in the effects of the DBHCP on biological, economic or social resources of the basin.
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Table 2-2. Deschutes Basin Habitat Conservation Plan Working Group.

DBHCP Working Group Participants
USDI Bureau of Reclamation Deschutes River Conservancy
USDI Bureau of Land Management Trout Unlimited
USDA Forest Service WaterWatch of Oregon
Confederated Tribes of Warm Springs American Rivers
Oregon Water Resources Department Upper Deschutes Watershed Council
Oregon Department of Environmental Quality Crooked River Watershed Council
Crook County Oregon Portland General Electric

Table 2-3. DBHCP Working Group, Stakeholder Group and Technical Group meetings.

Meeting Date Working Group Stakeholder Group Technical Group

October 15, 2008 X
November 5, 2008 X
February 4, 2009
April 16, 2009
April 27, 2009 X
July 31, 2009
December 14, 2009
April 29, 2010

July 27, 2010
November 5, 2010
March 15, 2011
March 16, 2011 X
August 30, 2011
December 12, 2011
May 10, 2012
September 21, 2012
December 10, 2012
March 6, 2013

May 10, 2013

May 23, 2013 X

>

X | X | X | X | X |X

X | X | X | X | X | X
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Meeting Date Working Group Stakeholder Group Technical Group

September 24, 2013 X
December 18, 2013 X X
February 10, 2014 X
August 29, 2014 X
September 16, 2014
October 22, 2014 X
November 5, 2014
December 9, 2014
December 19, 2014 X X
January 14, 2015
February 11, 2015
March 11, 2015
May 6, 2015
September 16, 2015 X X
February 8, 2016
May 3, 2016

May 18, 2016

June 14, 2016

July 6, 2016

July 26, 2016
August 24-25, 2016
November 9, 2016
December 14, 2017
December 13, 2018
September 11, 2019

X | X | X | X

X | X | X | X | X | X

X | X | X | X
X | X | X | X

The DBHCP reflects the input of participants in the collaborative process, while remaining true
to its specific and focused objective of minimizing and mitigating the effects of the Permittees’
activities on three listed and one unlisted species. The public’s interests in the Deschutes River
and its tributaries are diverse, wide-ranging and sometimes conflicting. The DBHCP cannot
resolve all issues concerning the use and fate of the river, but it can and has considered the
implications of the covered activities on all other interests in the basin while meeting the
requirements of the ESA. The DBHCP is not considered to be a guiding document for the use and
management of the Deschutes River; it is rather a memorialization of the steps the Permittees
will take over the next several decades to minimize and mitigate the effects of their activities. It
has been designed to be consistent with larger and more diverse regional plans and programs,
and it is intended to serve as one building block in that larger effort.
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2.4 Deschutes Basin Approach to Habitat Conservation

The activities covered by the DBHCP cause changes in surface water hydrology that alter the
quantity and/or quality of aquatic habitats for listed species in positive and negative ways. The
approach of the DBHCP is to modify the covered activities to reduce the negative effects on
aquatic habitats while preserving the positive effects. The negative effects of the covered
activities cannot be eliminated altogether without complete cessation of the covered activities,
but the DBHCP will reduce negative effects to a degree that will facilitate efforts to recover
listed aquatic species in the Deschutes Basin and prevent other species from becoming listed.

The covered activities modify the timing and magnitude of flow in the Deschutes River and a
number of its tributaries through the storage, release, diversion and return of irrigation water.
On tributaries where irrigation storage occurs (Upper Deschutes River, Crescent Creek/Little
Deschutes River, Crooked River and Ochoco Creek) the storage of water in the fall and winter
reduces flows downstream of the reservoirs from natural levels. When stored water is released
from the reservoirs during the irrigation season (spring and summer), flows are increased above
natural levels between the reservoirs and to the points of diversion. Downstream of the
diversions, flows are reduced from natural levels year round. On three tributaries to the
Deschutes River with no irrigation storage (Whychus Creek, Tumalo Creek and McKay Creek),
instream flows are affected by irrigation activities only during the spring, summer and early fall
when water is being diverted.

In most cases, the hydrologic changes resulting from irrigation activities have negative impacts
on aquatic habitats for the covered species. When flows are reduced, the total area of usable
habitat for aquatic species generally decreases and water temperatures typically increase to the
extent that habitat quality is negatively impacted. The conservation measures of the DBHCP will
modify irrigation activities that reduce instream flow (storage and diversion of water) to reverse
the negative effects. As a result, flows in the affected reaches will be higher than they were
historically and water temperatures (particularly peak summer temperatures) will be lower.

In a number of locations on the covered lands, irrigation activities have historically improved
habitats for one or more of the covered species; the DBHCP will seek to maintain these habitats.
On Crescent Creek and the Little Deschutes River, the release of stored water from Crescent
Lake Reservoir in the late summer has provided summer rearing and foraging habitats
(wetlands) for Oregon spotted frogs that would not otherwise occur. At Crane Prairie Reservoir,
the seasonal storage of water has created several hundred acres of year-round wetland habitat
for the Oregon spotted frog that would not otherwise occur. On the Crooked River, the release
of large amounts of cool water from Prineville Reservoir during the summer supports several
miles of high-quality habitat for salmonid fishes that would not otherwise occur. All of these
habitats will be maintained, and in some cases enhanced, under the DBHCP.

The DBHCP biological objectives, conservation measures, and resulting effects on surface water
hydrology of the upper Deschutes Basin are described in detail in Chapter 6, Habitat
Conservation. The effects of these hydrologic changes on the covered species are described in
Chapter 8, Effects of the Proposed Incidental Take on the Covered Species.

The DBHCP will serve as one part of a larger regional effort to restore and enhance aquatic
habitats for the covered species in the Deschutes Basin. Range-wide threats to the conservation
and recovery of three covered species (bull trout, steelhead and Oregon spotted frog) were
identified at the time of their listings (USFWS 1999, NOAA 2006 and USFWS 2014, respectively).
Myriad threats were identified; one threat that is pertinent to all three species is altered
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hydrology due to the storage and diversion of water for irrigation. Other threats that affect one
or more species include loss of habitat to human development, changes in hydrology and
blockages to migration from hydropower development and flood control, predation by non-
native fish and amphibians, loss of habitat due to invasive plant species, alteration of habitat
due to livestock grazing, alteration of habitat due to logging, blockage to migration and
degradation of habitat due to road construction, degradation of habitat and water quality due
to mining, diseases, fragmentation of populations, climate change, and overutilization for
commercial, recreational, scientific or educational purposes. Many of these factors affect
Oregon spotted frogs, bull trout and steelhead within portions of the upper Deschutes Basin.

The DBHCP does not directly address factors that are unrelated to the covered activities, but it
does address them indirectly. By dealing with the surface water that is the basis for all aquatic
habitats, the DBHCP provides favorable hydrology in the Deschutes River and its tributaries. This
will be a key step toward recovery of the listed species. In addition, the DBHCP establishes a
number of habitat conservation funds that will be available for the 30-year term to support
efforts by the Services and other entities in the basin to directly address threats that are
unrelated to the covered activities. These funds are described in detail in Chapter 6.

The changes to surface hydrology under the DBHCP will be phased over time, for two reasons.
First, the morphologies of many surface waters in the basin have been altered from their natural
conditions by several decades of irrigation storage and release. Stream channels have become
over-widened in many places, and existing habitats for the covered species are often dependent
on the artificially high flows that occur when stored water is released from the reservoirs in the
summer. Increases in winter flows to improve overwintering habitat conditions will result in
corresponding decreases in summer flows. If winter increases are too great, summer flows will
drop too low to support existing habitats. It is anticipated that efforts by other parties, with
monetary support from the DBHCP conservation funds, will restore the channel of Upper
Deschutes River over time and enable lower summer flows to provide habitats comparable to
those that exist today. The increased winter flows, and corresponding decreased summer flows,
under the DBHCP will be phased to accommodate channel restoration activities. In addition,
human development within the historical floodplain of the Deschutes River creates the potential
for flooding of homes and other private property if winter flows are allowed to approach natural
levels. The phasing of winter releases will allow local land use planners to make provisions for
the higher winter flows.

The second reason for phasing the implementation of the DBHCP is economic. The modifications
to irrigation reservoir operations that will occur under the DBHCP will leave some of the districts
with dramatically reduced access to water. The districts will make system improvements to
reduce overall demand for irrigation water and some districts will make conserved water
available to other districts with greater anticipated shortage under the DBHCP. The conservation
and movement of water in this way will require several years and several hundred million
dollars to complete. Phasing of the conservation measures under the DBHCP will allow time for
the districts to accomplish the conservation projects and water movements, so that no district is
faced with the risk of having insufficient water to support agriculture. The anticipated shortages
and costs of replacement of irrigation water under the DBHCP are described in greater detail in
Chapter 11, Alternatives to the Proposed Incidental Take.
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3 - SCOPE OF THE DBHCP

3.1 Permittees

The DBHCP supports the issuance of federal ESA section 10(a)(1)(B) incidental take permits by
USFWS and NMFS to eight Deschutes Basin irrigation districts and the City of Prineville, Oregon
(Permittees). The irrigation districts, all of which are members of the Deschutes Basin Board of
Control, are Arnold Irrigation District (AID), Central Oregon Irrigation District (COID), Lone Pine
Irrigation District (LPID), North Unit Irrigation District (NUID), Ochoco Irrigation District (OID),
Swalley Irrigation District (SID), Three Sisters Irrigation District (TSID), and Tumalo Irrigation
District (TID). All eight districts are quasi-municipal corporations formed and operated under
Oregon law to distribute water to irrigators (patrons) within designated district boundaries.

The districts lie along and utilize the waters of the Deschutes River, Crooked River, Ochoco
Creek, Tumalo Creek, Whychus Creek, Crescent Creek and a number of smaller tributaries within
the greater Deschutes Basin (Figure 3-1). They range in size from about 2,400 to 59,000 acres
and serve from 20 to over 6,300 patrons each. All eight districts have been in existence since the
early 20%™ Century.

The City of Prineville is a municipality of about 9,900 residents that was incorporated in 1880.

It lies at the confluence of the Crooked River and Ochoco Creek, and has an economy based on
agriculture and light industry. The total area within the city limits and urban growth boundary is
about 9,500 acres.

3.2 Covered Lands and Waters

The incidental take permits apply to all aquatic, wetland, riparian and floodplain habitats
affected by the covered activities (collectively referred to hereinafter as the “covered lands and
waters”). Within the covered lands and waters, incidental take coverage extends only to the
parties identified in Section 3.1, Permittees; only for the species identified in Section 3.4,
Covered Species; and only for the activities and facilities described in Section 3.5, Covered
Activities and Facilities. The covered lands and waters are shown in Figure 3-1 and summarized
below.

e The waters and associated wetlands, riparian areas and floodplains of the Deschutes
River from the maximum pool elevation of Crane Prairie Reservoir at elevation
4,445 feet, downstream to the confluence of the Deschutes River and the Columbia
River, including Wickiup Reservoir to maximum pool elevation at 4,337.66 feet, North
Canal Diversion Dam impoundment, and the impoundments of the Pelton Round Butte
Project (Lake Billy Chinook, Lake Simtustus and the Reregulating Reservoir).

e The waters and associated wetlands, riparian areas and floodplains of Crescent Creek
from the maximum pool elevation of Crescent Lake at elevation 4,847 feet, downstream
to the confluence of Crescent Creek and the Little Deschutes River.

e The waters and associated wetlands, riparian areas and floodplains of the Little
Deschutes River from the confluence of Crescent Creek and the Little Deschutes River
downstream to the confluence of the Little Deschutes River and the Deschutes River.
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Map of the Deschutes Basin showing lands and waters covered by the Deschutes Basin Habitat
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e The waters and associated wetlands, riparian areas and floodplains of the Crooked River
from Bowman Dam (RM 70.5), downstream to the confluence of the Crooked River and
the Deschutes River at Lake Billy Chinook.

e The waters and associated wetlands, riparian areas and floodplains of Ochoco Creek
from the maximum pool elevation of Ochoco Reservoir at elevation 3,131 feet,
downstream to the confluence of Ochoco Creek and the Crooked River.

e The waters and associated wetlands, riparian areas, and floodplains of McKay Creek
from Jones Dam (RM 5.8), downstream to the confluence of McKay Creek and the
Crooked River.

e The waters and associated wetlands, riparian areas and floodplains of Lytle Creek from
the Grimes Flat West Canal crossing (RM 5.7), downstream to the confluence of Lytle
Creek and the Crooked River.

e The waters and associated wetlands, riparian areas and floodplains of Johnson Creek
from the Johnson Creek Canal crossing, downstream to the Ochoco Main Canal.

e The waters and associated wetlands, riparian areas and floodplains of Dry Creek from
the Ochoco Main Canal crossing, downstream to McKay Creek.

e The waters and associated wetlands, riparian areas and floodplains of Crater Creek,
Little Crater Creek, and Soda Creek from the TID points of diversion downstream to the
confluence of Crater Creek and Tumalo Creek.

e The waters and associated wetlands, riparian areas and floodplains of Tumalo Creek
from the confluence of Crater Creek and Tumalo Creek downstream to the confluence
of Tumalo Creek and the Deschutes River.

e The waters and associated wetlands, riparian areas and floodplains of Whychus Creek
from the Plainview Ditch diversion downstream to the confluence of Whychus Creek
and the Deschutes River.

e The waters and associated wetlands, riparian areas and floodplains of Sagebrush Creek
from the NUID 58-11 return downstream to the confluence of Sagebrush Creek and
Mud Springs Creek.

e The waters and associated wetlands, riparian areas and floodplains of Mud Springs
Creek from the NUID 61-11 return downstream to the confluence of Mud Springs Creek
and Trout Creek.

e The waters and associated wetlands, riparian areas and floodplains of Trout Creek from
the confluence of Mud Springs Creek and Trout Creek downstream to the confluence of
Trout Creek and the Deschutes River.

e All lands outside the waters, riparian areas, wetlands and floodplains listed above upon
which the covered activities described in Section 3.5, Covered Activities and Facilities,
are conducted and/or upon which covered facilities are located.
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3.3 Term of the DBHCP

The DBHCP and associated incidental take permits will have concurrent terms of 30 years,
beginning on the date of authorization by the Services. The 30-year term was selected, after
thorough consideration by the Permittees and technical assistance from the Services, to balance
the risks associated with shorter and longer terms. A term of less than 30 years would reduce
the regulatory certainty sought by the Permittees, and limit their abilities to finance and
complete system improvements that will be necessary to compensate for the reduced
availability of irrigation water under the DBHCP conservation strategy. The conservation
measures and adaptive management provisions in this DBHCP constitute the sum total of the
Permittees’ requirements with regard to the covered species for the term of the incidental take
permits. This level of certainty enables the Permittees and their patrons to make long-term
plans and investments with the assurances they will be able to continue irrigating without the
threat of federal prosecution for incidental take of the covered species. Conversely, a term of
more than 30 years would reduce the long-term certainty associated with the conservation and
recovery of the covered species. During the term of the DBHCP the Services will have limited
opportunities to modify the conservation measures for the covered lands and waters. A term of
30 years is generally considered a safe amount of time to commit to a specific conservation
strategy, particularly since natural systems can take a decade or more to respond to a change in
management. Beyond 30 years, however, the potential need for adjustments to the
conservation strategy increases.

3.4 Covered Species

The incidental take permits being issued to the Permittees apply to three species listed as
threatened under the ESA and one species that currently has no formal ESA status (Table 3-1).
These four species are collectively referred to hereinafter as the “covered species.” The
selection process for the covered species is described in Chapter 2.

Table 3.1.  Species covered by the Deschutes Basin Habitat Conservation Plan.

Listing Status

Scientific Name Common Name
Federal State

Salvelinus confluentus  Bull trout Threatened Sensitive

Steelhead, Middle Columbia River

. . Threatened?! Sensitive
distinct population segment

Oncorhynchus mykiss

Oncorhynchus nerka Sockeye salmon/Kokanee? None None
Rana pretiosa Oregon spotted frog Threatened Sensitive
Notes:

! The steelhead trout is listed as threatened only downstream of the Pelton Round Butte Project.
2 Kokanee upstream of Big Falls in the Deschutes River are not covered by the DBHCP.
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3.5 Covered Activities and Facilities

3.5.1

3.5.1.1

Overview

The incidental take permits cover the storage, release, diversion and return of surface water by
the eight irrigation districts; the diversion of surface water directly by one TSID patron; the
withdrawal of surface and groundwater by the City for domestic, commercial and industrial use;
and the discharge of treated wastewater by the City. The conveyance of water by the irrigation
districts from the points of diversion to the points of delivery and the use of irrigation water by
patrons beyond the points of delivery are not covered activities because no covered species are
present in the conveyance systems and the conveyance of water through the systems does not
have the potential to result in the incidental take of covered species. Similarly, the use of water
by the City and its water customers is not a covered activity because it does not result in the
incidental take of covered species. The covered activities are summarized in the remainder of
Section 3.5.1 and described in detail in Sections 3.5.2 through 3.5.10.

Operation and Maintenance of Storage Dams and Reservoirs

The irrigation dams and reservoirs covered by the DBHCP include two non-federal facilities
owned and operated by Permittees and two federal facilities under the jurisdiction of the USDI
Bureau of Reclamation (Reclamation) (Table 3-2). The DBHCP covers all irrigation activities at
one of the non-federal facilities (Crescent Lake Dam), as well as operation and maintenance
activities at the other non-federal facility (Ochoco Dam) and the two federal facilities (Crane
Prairie and Wickiup dams). The federal facilities are operated by the Permittees as transferred
works, which means daily responsibilities for operation and maintenance have been transferred
to and are financed by the irrigation district while Reclamation retains responsibility for periodic
inspection and safety compliance. Ochoco Dam is owned and operated by OID, but Reclamation
retains authority for periodic inspection and safety compliance at Ochoco Dam under Section 12
of the Dam Safety Act. The DBHCP does not cover inspection and safety compliance at the
transferred works or at Ochoco Dam; these federal activities will receive incidental take
coverage through ESA section 7 consultation between Reclamation and the Services concurrent
with the issuance of incidental take permits to the Permittees.

Incidental take coverage associated with the federal facilities provided under the DBHCP
extends only to the Permittees and only to the extent that the Permittees have duties or
authorities at the federal facilities. ESA section 10(a)(2)(B) incidental take coverage does not
extend to Reclamation or other federal agencies involved in the operation or oversight of the
federal facilities. Such federal operation and/or oversight is subject to the take avoidance
requirements of ESA section 9 and the consultation requirements of ESA section 7.

The DBHCP does not cover Bowman Dam/Prineville Reservoir on the Crooked River because this
is a reserved federal facility, which means Reclamation retains responsibility for operation and
maintenance. OID operates Bowman Dam under contract with Reclamation, but Reclamation
retains administrative and financial responsibility for the facility. The operation and
maintenance of Bowman Dam will receive incidental take coverage through ESA section 7
consultation between Reclamation and the Services concurrent with the issuance of incidental
take permits to the Permittees.
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Table 3-2.  Irrigation reservoirs in the Deschutes Basin that are covered by the Deschutes Basin Habitat
Conservation Plan and associated incidental take permits.
R ibility f
» Surface ‘ esponsnbl. ity for o
Facility Ownership Operation Description
Water .
and Maintenance
Crane Prairie Dam  Deschutes Reclamation CoID In-channel facility to store
and Reservoir River (transferred) water for COID, AID, LPID
and NUID
Wickiup Dam, East Deschutes Reclamation NUID In-channel facility to store
Dike, South Dike River (transferred) water for NUID
and Reservoir
Crescent Lake Crescent TID TID In-channel facility to store
Dam and Creek water for TID
Reservoir
Ochoco Dam and Ochoco OID OID In-channel facility to store
Reservoir Creek water for OID and provide
flood control

The Pelton Round Butte Hydroelectric Project (Lake Billy Chinook, Lake Simtustus and Pelton
Reregulating Reservoir) lies within the covered lands and waters downstream of the irrigation
dams covered by the DBHCP, but operation of the hydroelectric project is not covered by the
DBHCP because it is owned, operated and maintained by Portland General Electric and the
Confederated Tribes of the Warm Springs Reservation under license from the Federal Energy
Regulatory Commission. The DBHCP covers the effects of upstream irrigation activities on
habitats for covered species within the hydroelectric project, but it does not cover the operation
of the hydroelectric project itself.

The covered dams and reservoirs have three main operating seasons:

Fall and Winter Operations (October/November to early March). Reservoirs are refilled
during the fall and winter. Portions of the natural flow are bypassed at the dams during
the storage season to maintain downstream flows, but there is generally no release of
stored water.

Spring Operations (March to June). Reservoir releases for irrigation can begin as early as
March, although natural flow (live flow) is often sufficient to meet irrigation demand
until mid-summer. When inflow exceeds irrigation demand in the spring the reservoirs
generally continue to store the extra water.

Summer Operations (approximately June to October). Summer operations begin when
live flow is insufficient to meet irrigation demand. Storage water, if available, is released
from reservoirs as necessary to meet anticipated demands.
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3.5.1.2

Operation and Maintenance of Diversions, Pumps and Intakes

The incidental take permits cover the presence, operation and maintenance of facilities for the
diversion of irrigation water by the Permittees (Table 3-3). With the exception of Ochoco Creek,
all covered diversions of water by the Permittees occur at instream diversion structures
(primarily small dams) or pumps. On Ochoco Creek, OID releases a portion of its water directly
from Ochoco Reservoir into the Ochoco Main Canal at Ochoco Dam.

All diversion structures covered by the DBHCP are operated by the Permittees. Diversion
structures typically create small impoundments to raise water levels and facilitate gravity flow
out of stream channels. Such impoundments are not managed for active water storage.

Diversion structures direct water to intakes with gates that allow operators to control the
volume and timing of flow into conveyance systems. Pumps require no separate intake
structure. All intake structures that could be encountered by covered fish species (i.e., all intakes
within current or potential anadromous waters) are fitted with fish screens to prevent fish from
being entrained into the conveyance systems. Screens receive regular maintenance, including
cleaning of debris from the screen surface to ensure effective operation. Similarly, all diversions
within current or potential anadromous waters have provisions for volitional upstream and
downstream fish passage.

Water that is diverted or pumped at these covered facilities is conveyed by the irrigation
districts through several miles of canals, flumes, pipelines and ditches (collectively the water
conveyance systems) until it is delivered to patrons at specified points of delivery. Beyond the
points of delivery, the responsibility for water conveyance and use lies with the patrons who
must comply with State water law as well as policies and procedures of their respective districts.
The conveyance of water by the districts and their patrons is not a covered activity. No covered
species inhabit the water conveyance systems.
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Table 3-3. Water diversions covered by the Deschutes Basin Habitat Conservation Plan.
Facilit Surface Water Ownershi el Description
y P and Maintenance P
Arnold Diversion and Deschutes River  AID AID Diverts I.|ve flow and stored water released from Crane Prairie
Headworks Reservoir
Central Oregon Canal Deschutes River  COID coib Diverts I.|ve flow and stored water released from Crane Prairie
Headworks Reservoir
. . . . COID, NUID and Impounds water for diversion (listed below) by COID (for delivery
North Canal Diversion Dam Deschutes River  Private SID to COID patrons and to LPID), NUID and SID
Located at North Canal Di ion Dam; diverts live fl d stored
Pilot Butte Canal Headworks Deschutes River COID COoID ocated at Tlor ana |ver5|<')r'1 am; |v§r > llve flowand store
water released from Crane Prairie Reservoir
North Unit Headworks Deschutes River  Reclamation NUID ) Located at North CanaI-Dl\./ersmn Dam; diverts live flow and stored
(transferred) water released from Wickiup Reservoir
Crooked River Pumping Plant Crooked River NUID NUID Pumps Crooked River water into North Unit Main Canal
Crooked River Diversion and Crooked River Reclamation  OID (transferred)! Diverts I.ive flow and water stored and released from Prineville
Headworks Reservoir
Divert live flow and stored water released from Ochoco Reservoir
Red Granary, Breese, North and .
. . . downstream of Ochoco Dam and, in the case of Ryegrass
South Infiltration Galleries and Ochoco Creek oID oID . . . . .
Rvegrass Diversions Diversion, Crooked River live flow and storage spilled at the
yes Crooked River Diversion Canal crossing of Ochoco Creek
Gravity diversions at the Johnson Creek Canal and Ochoco Main
. . Canal crossings, and six diversions of flow from Johnson Creek
Johnson Creek Diversions Johnson Creek oIb oIb along with live flow and stored water from Ochoco Creek that are
conveyed in Johnson Creek
Two gravity diversions and two pumps that divert Dry Creek flow
lus li fl f h k h k
Dry Creek Diversions Dry Creek oD oD plus live and stored flows from Ochoco Creek and the Crooked

River that are spilled into Dry Creek at the Ochoco Main Canal
crossing
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- . Operation ..
Facility Surface Water Ownership and Maintenance Description
Jones Dam/Siphon, Cook Divert live flow from McKay Creek plus live and stored flows from
Inverted Weir and Smith McKay Creek (0]]»] (0]]»] Ochoco Creek and the Crooked River that are conveyed in McKay
Inverted Weir Creek
Conveys live and stored flows from Ochoco Creek and the Crooked
Pine Products Siphon McKay Creek oID oID River beneath McKay Creek on the Ryegrass Canal; could be
utilized to divert flow into the canal in the future
Conveys live and stored flows from Ochoco Creek and the Crooked
Reynolds Siphon McKay Creek Reclamation  OID River beneath McKay Creek on the Crooked River Distribution
Canal; could be used to divert flow into the canal in the future
Eight gravity diversions and three pumps that divert Lytle Creek
Lytle Creek Diversions Lytle Creek (0]]»] (0]]»] flow plus live and stored flows from Ochoco Creek and the
Crooked River that are conveyed in Lytle Creek
Swalley Headworks Deschutes River  SID SID Located at North Canal Diversion Dam; diverts live flow
Whychus Creek Di i d
ychus Lreek Diversion an Whychus Creek  TSID TSID Diverts live flow
Headworks
Other Whychus Creek Diversion ~ Whychus Creek  TSID patron TSID patron One small diversion of live flow for direct delivery to TSID patron
Deschutes Diverts Deschutes River live flow and stored Crescent Creek water
Bend Diversion and Headworks River/ Crescent  TID TID
released from Crescent Lake
Creek
Tumalo Creek Diversion and Tumalo Creek TID TID Diverts live flow
Headworks
Crater Creek,
Crater Creek, Little Crater Creek  Little Crater TID TID Divert live flows from Crater Creek, Little Crater Creek and Soda

and Soda Creek Diversions

Creek and Soda
Creek

Creek into Tumalo Creek

! Transferred works are facilities for which daily responsibilities for operation and maintenance activities have been transferred to and are financed by the irrigation district.
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3.5.1.3

3.5.1.4

Diversion of Water

Diversion of water by the Permittees is a covered activity. Irrigation water can originate from in-
channel reservoir storage, out-of-channel storage and live flow. Most of the covered irrigation
districts utilize a combination of in-channel reservoir storage and live flow. TSID relies entirely
on out-of-channel storage and live flow, and SID relies entirely on live flow.

The amount of water diverted by an irrigation district at any time is determined by the amount
available (storage and live flow combined), the surface water rights pursuant to which the
district delivers water, the operational constraints of the conveyance system, and, in some
cases, by local demand. Some irrigators must request water from their respective irrigation
district as they need it, while others receive water without having to make specific requests.

The irrigation season typically begins in April and runs through October. Maximum diversion
rates occur between May 15 and September 15 (summer irrigation diversions), with minimum
diversion rates in April and October. During the maintenance season (November to March),
some districts divert live flows (when available) into canals about every 5 to 6 weeks to provide
water for livestock. This schedule is highly dependent on weather conditions and water
availability, both of which can vary considerably.

Return Flow

Diverted irrigation water that is allowed to flow back into a natural river or creek is known as
return flow. Two types of return flow may occur on the covered lands and waters: tailwater and
spills. Tailwater is water that has been applied to irrigated lands and subsequently returned to a
river or creek through surface flow. Tailwater may enter a river or creek directly from irrigated
land or through a drain or canal operated by an irrigation district. Tailwater is relatively
uncommon on the covered lands. The DBHCP and associated incidental take permits only cover
tailwater returns that occur through drains or canals operated by the eight districts. Tailwater
that comes directly from irrigated lands or through drains and canals outside the jurisdiction of
the districts is not a covered activity.

Spills represent diverted irrigation water that returns as surface water to a river or creek
without ever being applied to irrigated lands. Spills are used to manage flows within district
canals, flush canals, or drain canals during emergencies or at the end of the irrigation season.
The amount of spill varies by irrigation district and is largely a function of system design. Some
districts are able to operate without spilling, while others require spills to maintain reliable
water delivery.

This DBHCP provides detailed descriptions of the covered return flows (see Section 3.5.3.6, COID
— Return Flow; Section 3.5.4.4, LPID — Return Flow; Section 3.5.5.6, NUID — Return Flow; and
Section 3.5.6.8, OID — Return Flow). This DBHCP also identifies the ongoing effects of the returns
on streamflow and water temperature on the covered lands (see Sections 4.8.3, Crooked River
Subbasin — Water Temperature and Section 4.7.3, Trout Creek — Water Temperature). The
effects of the return flows on habitat for the covered fish species are incorporated into the
analyses of effects in Chapter 8 of this DBHCP. Meanwhile, multiple sources contribute to water
quality impairments in the Deschutes Basin, including agricultural practices and other nonpoint
and point sources. Thus, this DBHCP and associated incidental take permits only cover return
flows to the extent they contribute to temperature and streamflow-related impacts on the
covered species. The extent to which return flows may contribute to other water quality
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impairments will be addressed as part of Oregon Department of Environmental Quality’s (ODEQ)
efforts to develop basin-wide water quality regulations for all impaired streams in the Deschutes
Basin.

3.5.1.5 Habitat Conservation, Monitoring and Adaptive Management

All conservation measures described in Chapter 6, Habitat Conservation are covered activities
under this DBHCP. Similarly, all requirements for monitoring, reporting and adaptive
management specified in Chapter 7, Monitoring, Reporting and Adaptive Management are
covered activities.

3.5.1.6 Irrigation District Legal Authorities and Responsibilities

The DBBC districts are quasi-municipal corporations formed and operated under Oregon State
law (ORS Chapter 545) to deliver water to patrons (individual landowners) within designated
geographic district boundaries. The districts hold state rights to store, divert and convey water.
In most cases the application of the water to a beneficial purpose (usually irrigation) is
performed by the individual landowners. In limited situations districts may be responsible for
applying the water to a beneficial purpose; this is typically a temporary condition that results
when a landowner within the district wishes to stop irrigating his or her own land and the
district temporarily leases the water right to instream use until the right can be permanently
transferred to other lands.

The districts’ water rights usually specify the source of the water (e.g., Deschutes River), the
lands to which the water can be applied (geographic location and total acres), the season (dates)
during which the water can be diverted and applied, the total amount of water that can be
applied to land each year (duty; measured in acre-feet) and the maximum rate at which water
can be diverted and/or delivered [measured in gallons per minute (gpm) or cubic feet per
second (cfs)]. State water law also requires that landowners maintain adequate infrastructure to
utilize the water, and that they utilize the water for a beneficial use without waste. Landowners
must use the full water right appurtenant to their land at least 1 out of every 5 years, or make
some use of the water right on all of their authorized lands and be ready, willing and able to
make full use at least one out of every 5 years. Failure to meet the requirements of State water
law can lead to the forfeiture of water rights.

The districts are required by State water law and/or individual district bylaws to:

e Maintain infrastructure (works) for diversion and delivery (and for some districts
storage) of irrigation water, and deliver to each patron the full amount of water allowed
under the right to the extent water is available.

o Take the necessary steps to ensure individual patrons use no more water than they are
allowed by the water rights.

e Develop Water Management and Conservation Plans that evaluate water supply
alternatives and identify the role that water conservation can have in meeting irrigation
demand; and update plans at intervals of 5 to 10 years.

In addition, most districts monitor individual patrons to ensure they are utilizing the water for a
beneficial use. The districts cannot legally:
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e Deny or limit delivery of available water to an individual patron who is in compliance
with State water law and the specific water right.

e Compel an individual patron to modify his or her irrigation infrastructure for increased
efficiency if the infrastructure is in compliance with State water law and the specific
water right.

e Voluntarily transfer rights to store or divert water to another entity without the consent
of individual patrons if the transfer would reduce the ability of the district to deliver to
those patrons the full amount of water allowed under the specific water rights.

e Voluntarily reduce the storage and/or diversion of water if that reduction would reduce
the ability of the district to meet patron demand up to the full amounts of water
allowed under the specific water rights.

Conservation options that are legally available to the districts are:

e Reducing water deliveries to all patrons uniformly (to the extent possible given the
limitations of existing infrastructure) when supply (live flow plus storage) is less than
demand.

e Lining and piping of diversion canals and laterals to reduce seepage losses (and thereby
reducing diversion rates) without reducing deliveries to patrons.

e Creating incentives for landowners to voluntarily reduce demand for water. These
incentives can include

o educating patrons on wise and efficient water use;

o facilitating temporary instream water right transfers under State water law that
allow individual landowners to forgo irrigation up to 5 years, with the option of
renewal, without risk of forfeiture of the right; and

o providing funding and/or technical expertise for landowner system
improvements such as piping of ditches and conversion to high-efficiency
delivery systems.
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3.5.2

3.5.2.1

3.5.2.2

Arnold Irrigation District Activities
Overview

Arnold Irrigation District provides water to about 650 patrons on about 4,384 acres east of the
Deschutes River and south of US Highway 20 in Deschutes County (Figure 3-2). The majority of
the water is used for irrigation, with less than 10 percent allocated for municipal use, pond
maintenance, industrial use, domestic use, and livestock watering. Covered facilities owned and
operated by AID are the Arnold Diversion, headworks, and fish screens.

Water Rights

AID holds 1905 water rights for a maximum diversion of 150 cfs of live flow from the Deschutes
River and a 1913 supplemental right for 13,500 acre-feet of storage in Crane Prairie Reservoir.
By a supplemental decree dated 1933, diversions under the live flow water rights are limited
during portions of the irrigation season (Table 3-4). The 13,500 acre-feet of Crane Prairie storage
consists of 10,500 acre-feet of reliable water and 3,000 acre-feet of surplus storage that only
becomes available after Wickiup Reservoir is filled. Storage allocations in Crane Prairie Reservoir
were historically made in accordance with the January 4, 1938 inter-district agreement between
AID, COID, LPID and NUID, which is described in detail in Section 3.5.3.3, Crane Prairie Dam and
Reservoir.

Table 3-4. Arnold Irrigation District live flow diversion rights.
Period Maximum Diversion Rate
April 1 — April 30 86.5 cfs
May 1 - May 15 113 cfs
May 16 — September 15 150 cfs
September 16 — September 30 113 cfs
October 1 —October 31 86.5 cfs
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3.5.2.3 Arnold Diversion and Headworks

The Arnold Diversion is located at RM 175 on the Deschutes River, about 5 miles south of Bend
(Figure 3-2). It consists of a 15-inch-high concrete structure that spans the river 178 feet from an
island to the right (east) bank and directs flow into the headworks. Under extremely low flow
conditions, AID can also erect temporary splash boards between the island and the left (west)
bank of the river to direct additional flow east of the island and into the headworks. Holes
drilled in the bedrock streambed allow for occasional use of the 2-foot-high splashboards
without the need for any permanent instream structures west of the island. When in use, the
splashboards do not span the entire river or block upstream or downstream fish movement.

The intake structure has a capacity of 150 cfs. It is equipped with a trash rack and fish screens
that return fish to the river about 234 feet downstream of the diversion.

From 2010 through 2017 AID diverted an average of 32,266 acre-feet per year at the diversion.
The majority of AID’s diversion is live flow, with Crane Prairie storage being utilized only about
2 years out of 10.

3.5.2.4 Return Flow

Water is supplied to AID patrons on a continuous basis during the irrigation season and
regulated at the points of delivery (turnouts). Patrons are not allowed to flood back (refuse
water delivery without prior notice). As a result, AID is able to operate the system with no direct
returns (spills) to the Deschutes River.
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3:5:3

3.5.3.1

3.5.3.2

3:53.3

Central Oregon Irrigation District
Overview

Central Oregon Irrigation District provides water to about 3,590 agricultural and industrial
patrons on about 45,000 acres in the Terrebonne, Redmond, Bend, Alfalfa and Powell Butte
areas (Figure 3-3). COID also provides water to the City of Redmond and several associated
subdivisions, as well as many parks and schools in the City of Bend. In addition to maintaining
and operating two primary diversion structures and over 450 miles of canals, COID is responsible
for daily operation and maintenance of Crane Prairie Dam, which is a federally owned
(Reclamation) transferred work. COID also diverts irrigation water at its Pilot Butte Canal
Headworks for delivery to LPID at the Lone Pine Weir. Covered COID facilities are Crane Prairie
Dam and Reservoir, Central Oregon Canal Headworks, North Canal Diversion Dam and Pilot
Butte Canal Headworks. Central Oregon Canal Headworks and Pilot Butte Canal Headworks are
owned by COID. North Canal Diversion Dam is privately owned. Crane Prairie Dam is federally
owned.

Water Rights

COID holds 1900 and 1907 water rights for live flow from the Deschutes River originally issued
for maximum diversions of about 978 cfs and 392 cfs, respectively. These water rights have been
reduced due to permanent instream water right transfers and numerous Allocation of
Conserved Water projects (see ORS 537.540 to 537.500, and OAR 690-018), and now have
maximum diversions of 918.433 cfs and 367.853 cfs, respectively. In addition, COID holds 1913
water rights to store 50,000 acre-feet at Crane Prairie Reservoir for supplemental irrigation on
behalf of itself, AID and LPID. Annual allocations of the storage have historically been made in
accordance with the January 4, 1938 inter-district agreement between COID, AID, LPID and NUID
(see Section 3.5.3.3, Crane Prairie Dam and Reservoir). As part of the 1938 agreement, the total
amount of storage water available in Crane Prairie Reservoir each year has been determined by
the extent to which Wickiup Reservaoir fills.

Crane Prairie Dam and Reservoir

Crane Prairie Dam was constructed by Reclamation in 1939-40 at RM 238.5 on the mainstem
Deschutes River, about 37 miles southwest of Bend (see Figure 3-1). It is a 36-foot-high earthen
structure with a crest elevation of 4,455 feet and length of 285 feet. The dam has a controlled
outlet capacity of 1,800 cfs and an uncontrolled spillway with a capacity of 2,500 cfs. The
controlled outlet is screened to exclude fish. The reservoir has a storage capacity of 55,300 acre-
feet and a surface area of about 4,900 acres at full pool.

The federal government retains title to Crane Prairie Dam and Reservoir, but operation and
maintenance have been transferred to COID as provided for in the 1939 repayment contract
between Reclamation and COID, which was fulfilled in 1959 when COID completed repayment
to Reclamation for 100 percent of original construction costs. By Congressional authorization,
Crane Prairie Dam and Reservoir are operated solely for storage of irrigation water. The dam
may be operated informally for flood storage in anticipation of abnormally high inflow according
to operating rules developed by Reclamation, but only to the extent that flood control does not
compromise the storage of irrigation water. Such operation for flood control is a rare event.
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Figure 3-3. Map of Central Oregon Irrigation District.
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Crane Prairie Dam has historically been operated in coordination with Wickiup Dam and
Reservoir (2 miles downstream) according to the 1938 inter-district agreement (Figure 3-4).
Storage and release of water are coordinated by the Oregon Watermaster according to the
inter-district agreement and other pertinent water rights, and implemented by COID personnel
operating the dam. During the refill period, which typically begins in October, Crane Prairie
Reservoir has been filled to about 30,000 acre-feet to provide reliable storage for AID, COID and
LPID before storage began at Wickiup Reservoir. Inflow water has then been bypassed at Crane
Prairie until Wickiup Reservoir reached 180,000 acre-feet. If additional inflows were available
prior to the irrigation season, another 15,000 acre-feet have been stored in Crane Prairie
Reservoir. After that, flows have again been bypassed to fill Wickiup Reservoir (to a maximum
capacity of 200,000 acre-feet) before filling Crane Prairie to a maximum capacity of 55,300 acre-
feet. Full pool in Crane Prairie Reservoir has been achieved about one year in three. There has
been no requirement to maintain a minimum pool, but the reservoir has rarely held less than
10,000 acre-feet at the end of the irrigation season. The record low pool of 9,470 acre-feet was
reported in 1980. The average carryover volume at the end of the irrigation season from 1961 to
2001 was 24,000 acre-feet.

While Crane Prairie Reservoir has a storage capacity of 55,300 acre-feet, the three districts’
water rights and 1938 inter-district agreement only account for the first 50,000 acre-feet. Water
stored in excess of 50,000 acre-feet has been released during the subsequent irrigation season
for instream flow and managed by the Oregon Watermaster.

Reservoir refill has been managed to maximize storage while maintaining relatively uniform flow
in the Deschutes River between Crane Prairie Dam and Wickiup Reservoir. This has been
accomplished by monitoring snow pack and streamflow to predict water availability, and storing
only at the rate needed to achieve refill. There has been no requirement to release for instream
flow below Crane Prairie Dam, but the irrigation districts and Oregon Watermaster have an
informal, nonbinding agreement to maintain a minimum of 30 cfs below Crane Prairie Dam for
fish and wildlife purposes.

Irrigation releases from Crane Prairie Reservoir have typically begun in April, but the reservoir
has not been drafted appreciably until late May or early June when irrigation demand began to
exceed the districts’ live flow water rights, particularly those held by LPID. In most years,
irrigation releases have peaked between 200 and 500 cfs in June and July. Releases have been
higher in years of abundant water and lower in years of limited storage to ensure availability
through the end of the irrigation season. Irrigation releases have typically ended by early
October.

Inspection and maintenance of Crane Prairie Dam occur on a regular schedule. Inspection and
maintenance conducted by COID are covered activities. These include annual tests of the
regulating gates and 6-year tests of the emergency gates. Since construction of a splitter wall in
2008, these inspections are accomplished without interrupting flows through the dam.

Reclamation also conducts annual inspections, periodic facility reviews, and comprehensive
facility reviews in accordance with the Facility Review and Dam Safety Program. These activities
are not covered by the DBHCP.
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Figure 3-4. Reservoir filling order at Crane Prairie and Wickiup reservoirs specified in the

1938 inter-district agreement.
3.5.3.4 Central Oregon Canal Headworks

The COID irrigation system consists of two main canals: the Central Oregon Canal that runs east
through Bend, Alfalfa and Powell Butte; and the Pilot Butte Canal that runs north through Bend,
Redmond and Terrebonne. Water from the Deschutes River enters the Central Oregon Canal at
the Central Oregon Diversion Headworks (RM 170.5), where natural stream morphology has
been modified to capture and direct flows without a dam or other obstruction of the river. The
headworks consist of an intake structure with trash rack and control gate. The intake is screened
to exclude fish.

The Central Oregon Canal carries both live flow and stored water. Early and late in the irrigation
season (April to mid-May, and October) diverted water is primarily from live flow, with some use
of stored water released from Crane Prairie Reservoir. From mid-May through September,
however, COID’s live flow water right is higher and is usually sufficient to meet all needs of the
patrons served by the Central Oregon Canal. Up to 200 cfs of livestock water are also diverted
into the system for 5 days every 5 to 6 weeks during the winter maintenance season. From 2010
through 2017 COID diverted an average of 160,218 acre-feet per year at the Central Oregon
Canal Headworks.
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3.5.3.5 North Canal Diversion Dam and Pilot Butte Canal Headworks

The Pilot Butte Canal is one of three irrigation canals that originate at the North Canal Diversion
Dam at RM 164.8 on the Deschutes River in Bend (the others are operated by NUID and SID).
The dam is privately owned, but maintained by the three irrigation districts. It is a 40-foot-high
concrete-arch structure originally built in 1912. It is the lowest point on the middle Deschutes
River where irrigation water is diverted by gravity flow alone (i.e., without pumping).

North Canal Diversion Dam was a blockage to upstream fish movement until COID, NUID, SID
and Oregon Department of Fish and Wildlife jointly funded the design and construction of a fish
ladder in 2017. Resident fish now have the ability to move upstream and downstream at the
dam. To prevent fish entrainment, all intakes, including the Pilot Butte Canal Headworks, are
screened.

In addition to providing water for COID patrons, the Pilot Butte Canal conveys all of LPID’s water
(see Section 3.5.4) and a small portion of NUID’s water. Diversions at the Pilot Butte Canal
Headworks are combinations of live flow and stored water, similar to diversions at the Central
Oregon Canal Headworks. Early and late in the irrigation season (April to mid-May, and October)
diverted water is primarily from live flow along with small amounts of Crane Prairie storage used
by COID and LPID. From mid-May through September, COID’s live flow water right is higher and
is sufficient to meet all irrigation needs, but LPID’s need for storage continues throughout the
summer. From 2010 through 2017 COID diverted an average of 159,602 acre-feet per year at
the Pilot Butte Canal Headworks. In addition to meeting COID needs, these diversions supported
average annual deliveries of 12,016 acre-feet to LPID and 4,918 acre-feet to NUID.

3.5.3.6 Return Flow

Water diverted by COID from the Deschutes River is operationally spilled into the Crooked River
at four locations (Figure 3-3): one from the Central Oregon Canal and three associated with the
Pilot Butte Canal. Water that reaches the end of the Central Oregon Canal is spilled near the top
of Dry Canyon, where it continues as surface and shallow subsurface return flow to the Crooked
River at about RM 34.1, about 13 miles downstream of Prineville. Water is spilled directly from
the Pilot Butte Canal throughout the irrigation season to manage the rate of delivery to the LPID
Canal. This water travels a short distance before reaching the Crooked River at about RM 27.7.
Water is also spilled less than once per year from two Pilot Butte Canal Laterals (J-22 and H-17)
to facilitate lowering of the canal for operational or emergency purposes. These flows reach the
Crooked River at RM 25.0 and RM 18.0, respectively.
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3.5.4 Lone Pine Irrigation District
3.5.4.1 Overview

Lone Pine Irrigation District (previously known as Crook County Improvement District No. 1)
serves 19 patrons who irrigate 2,369 acres for commercial agriculture north of the Crooked
River and east of Terrebonne in Crook and Jefferson counties (Figure 3-5). LPID utilizes a
combination of live flow from the Deschutes River and storage in Crane Prairie Reservoir. All of
LPID’s water is diverted from the Deschutes River at the North Canal Diversion Dam in Bend and
conveyed via the Pilot Butte Canal (owned and operated by COID) to the Lone Pine Weir just
south of the Crooked River. From there, the water crosses the Crooked River in a pipeline and is
distributed to patrons through LPID-owned ditches. LPID maintains a single return flow to the
Crooked River at the downstream end of LPID.

3.5.4.2 Water Rights

LPID holds a live flow water right for up to 29.1 cfs (measured at the Lone Pine Weir) with a
priority date of 1900 (Table 3-5). To account for seepage losses during conveyance in the Pilot
Butte Canal, LPID’s live flow right at North Canal Diversion Dam is up to 38.8 cfs. This diversion
right is adjusted seasonally to account for variations in Deschutes River live flow.

LPID also holds a storage right for up to 10,500 acre-feet in Crane Prairie Reservoir with a
priority date of 1913. The storage of water in Crane Prairie Reservoir has historically occurred in
compliance with the January 4, 1938 inter-district agreement between AID, COID, LPID and NUID
(see Section 3.5.3.3, Crane Prairie Dam and Reservoir). As noted in the 1938 agreement, LPID
holds the senior right for use of storage in Crane Prairie Reservoir.

Table 3-5. Lone Pine Irrigation District live flow diversion right.

Maximum Live Flow Diversion
Period
At Lone Pine Weir A? Nor.th (el
Diversion Dam
April 1 — April 30 18.5 cfs 24.8 cfs
May 1 —May 15 23.0cfs 30.7 cfs
May 16 — September 15 29.1 cfs 38.8 cfs
September 16 — September 30 23.0cfs 30.7 cfs
October 1 — October 31 18.5 cfs 24.8 cfs
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Figure 3-5. Map of Lone Pine Irrigation District.
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3.5.4.3 Diversion

LPID does not operate its own diversion structure. All irrigation water delivered to LPID patrons
is diverted from the Deschutes River by COID at the North Canal Diversion Dam, conveyed
through the Pilot Butte Canal, and delivered to the Lone Pine Main Canal at the Lone Pine Weir
on the south side of the Crooked River. From 2010 through 2017, average annual deliveries to
LPID were 12,016 acre-feet.

3.5.4.4 Return Flow

Excess water in the LPID system is returned to the Crooked River downstream of LPID’s Lower
Ditch. In 2005, the Deschutes River Conservancy estimated the average flow at the end of the
Lower Ditch to be 3.81 cfs (DRC 2005). Between the end of the Lower Ditch and the Crooked
River, the excess water passes through a series of man-made wetlands. Evaporative losses and
irrigation diversions from those wetlands likely reduce the average rate of Crooked River return
flow to 1 cfs or less.
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3-5:5

3.5.5.1

3.5.5.2

North Unit Irrigation District
Overview

North Unit Irrigation District provides water to 980 patrons on about 59,000 acres in the area
east of the Crooked and Deschutes rivers that surrounds Culver, Metolius and Madras in
Jefferson County (Figure 3-6). This is the largest service area of the DBBC member irrigation
districts. NUID stores water in Wickiup Reservoir and diverts water from the Deschutes River at
North Canal Diversion Dam and from the Crooked River at the Crooked River Pumping Plant.
NUID facilities covered by the DBHCP are Wickiup Dam and associated dikes (East Dike and
South Dike), Wickiup Reservoir, North Canal Diversion Dam, North Unit Headworks and the
Crooked River Pumping Plant. All of these except the Crooked River Pumping Plant are federal
facilities for which operation and maintenance was transferred to NUID in 1955.

Water Rights

NUID holds a 1913 water right for a maximum diversion of 1,100 cfs of live flow from the
Deschutes River, a 1913 water right to store 200,000 acre-feet of water in Wickiup Reservoir,
and a 1955 water right to store 5,650 acre-feet in Haystack Reservoir (a small reregulating
reservoir associated with the North Unit Main Canal). NUID also holds primary and
supplemental water rights dated 1968 and 1955, respectively, that originally provided for a total
of 200 cfs of live flow from the Crooked River.

Of the five DBBC member irrigation districts that divert water from the Deschutes River, NUID's
water rights are the most junior. The amount of live flow available to NUID from the Deschutes
River depends on the time of season and the amount of water the other districts are diverting.
During the height of the irrigation season (typically June through August) when the other
Deschutes River districts are fully exercising their live flow rights, NUID only receives live flow
when the live flow in the river exceeds 1,250 cfs. In April, May, September and October, when
the live flow rights of the other districts are reduced, relative availability for NUID increases.
Whenever NUID’s need for Deschutes River water exceeds availability, NUID relies on Wickiup
Reservoir storage. In recent years Wickiup Reservoir storage has been used to meet between
40 and 80 percent of NUID’s total annual demand.

NUID also diverts water from the Crooked River. In addition to its live flow rights for the Crooked
River, NUID can purchase up to 10,000 acre-feet of Prineville Reservoir storage from
Reclamation each year, when available. Crooked River water is used to: a) irrigate lands within
NUID upon which only Crooked River water can be used, b) supplement other lands within NUID
when Deschutes River water is in limited availability, and c) respond to short-term changes in
demand during the season. The third use of Crooked River water is important because of the
distance between Wickiup Dam and NUID’s irrigated lands. Water released from Wickiup
Reservoir can take several days to reach NUID delivery points. Sudden, short-term increases in
NUID demand often cannot be met by releasing Wickiup Reservoir storage, and NUID must
divert from the Crooked River.
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Figure 3-6. Map of North Unit Irrigation District.
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3.5.5.3 Wickiup Dam, East Dike, South Dike and Reservoir

Wickiup Dam was constructed by Reclamation between 1939 and 1949 at RM 226.8 on the
mainstem Deschutes River, about 32 miles southwest of Bend (see Figure 3-1). It is a 100-foot-
high rock-faced earthen structure with a crest elevation of 4,347 feet and length of 13,860 feet.
An associated earthen dike (East Dike) with a height of 28 feet and length of 3,420 feet contains
the east side of the reservoir. A second dike (South Dike) measuring 2,000 feet long and 5 feet
high contains the southern rim of the reservoir.

The dam has a controlled outlet capacity of 4,000 cfs and the East Dike has an emergency
spillway with a capacity of 5,000 cfs. The controlled outlet consists of two pipes with 8-foot-wide
gates and 90-inch-diameter regulating valves. The emergency spillway is an open, unlined chute
located at the left end of the East Dike. It has a 400-foot-wide concrete inlet structure that
consists of twelve 25-foot bays with earthen plugs and eight 12.5-foot bays with buried stop-
logs. The emergency spillway is designed to be used only if the controlled outlet works are
inoperative, or in the case of an unprecedented flood when the reservoir cannot be held below
elevation 4,339 feet by the outlet works alone.

Wickiup Reservoir has a storage capacity of 200,000 acre-feet and a surface area of about
11,200 acres at full pool. It has historically been operated in coordination with Crane Prairie
Dam and Reservoir (2 miles upstream) according to the 1938 inter-district agreement (see
Figure 3-4). Storage and release are coordinated by the Oregon Watermaster according to the
inter-district agreement and pertinent water rights, and implemented by NUID personnel
operating the dam. During the refill period, which typically begins in October, Crane Prairie
Reservoir has been filled to 30,000 acre-feet before storage began at Wickiup Reservoir. Inflow
water has then been bypassed at Crane Prairie until Wickiup Reservoir reached 180,000 acre-
feet. If additional inflows were available prior to the irrigation season, another 15,000 acre-feet
have been stored in Crane Prairie Reservoir. After that, flows have again been bypassed to fill
Wickiup Reservoir (to a maximum capacity of 200,000 acre-feet) before filling Crane Prairie (to a
maximum capacity of 55,300 acre-feet). Reservoir refill has been managed to maximize storage
while maintaining relatively uniform flow downstream in the Deschutes River. This has been
accomplished by monitoring snow pack and streamflow to predict water availability, and storing
only at the rate needed to achieve refill. Full pool in Wickiup Reservoir has been achieved during
the storage season in about 7 years out of 10.

Irrigation releases from Wickiup Reservoir have typically begun by mid-April, but they have been
delayed until May or June in wet years. Releases have usually peaked at 1,400 to 1,600 cfs in
July, although they have gone higher. Irrigation releases have typically decreased in September
and ended by mid-October. Prior to 2016, the minimum winter flow in the Deschutes River
below Wickiup Dam was 20 cfs, as established by the Oregon State Engineer in 1955. Since
October 2016, the minimum flow below Wickiup Dam has been 100 cfs. NUID does not release
water outside the irrigation season for stock runs. There has been no requirement to maintain a
minimum pool in Wickiup Reservoir. The average carryover volume at the end of the irrigation
season has been 61,000 acre-feet, and the recent recorded minimum carryover volume was less
than 3,000 acre-feet in the fall of 2018.

By Congressional authorization, Wickiup Reservoir is operated solely for storage of irrigation
water. The dam may be operated informally for flood storage in anticipation of abnormally high
inflow according to operating rules developed by Reclamation, but only to the extent that flood
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control does not compromise the storage of irrigation water. Operation for flood control is a
rare event.

Inspection and maintenance of Wickiup Dam occur on a regular schedule. Inspection and
maintenance conducted by NUID are covered activities. These include annual tests of the
regulating gates and 6-year tests of the emergency gates.

Reclamation also conducts annual inspections, periodic facility reviews and comprehensive
facility reviews in accordance with the Facility Review and Dam Safety Program. These activities
are not covered by the DBHCP.

Repairs at Wickiup Dam are accomplished as needed, and are typically scheduled to minimize
interference with storage and release. All maintenance and repair activities are the
responsibility of NUID, with oversight by Reclamation.

3.5.5.4 North Unit Headworks

The North Unit Main Canal is one of three irrigation canals that originate at the North Canal
Diversion Dam at RM 164.8 on the Deschutes River (see Section 3.5.3.5 for a description of the
dam). The North Unit Headworks are located on the right abutment of the dam, where
diversions are controlled by a 16.0-foot by 15.5-foot automated radial gate. The intake is fitted
with a trash rack and two rotating-drum fish screens that were installed in 1945. The drums are
24 feet long and 15 feet in diameter, and are covered with 0.25-inch wire mesh.

The North Unit Headworks has a maximum capacity of 1,100 cfs, but generally diverts only
300 to 800 cfs during the irrigation season. Diverted water is a combination of live flow and
stored water. Early in the irrigation season the diversion is primarily live flow. By late May,
however, live flow diminishes and water released from Wickiup Reservoir makes up a larger
portion of the diversion. By late summer, the diversion is almost entirely stored water. From
2010 through 2017 the average annual diversion at the North Unit Headworks was 182,963
acre-feet.

3.5.5.5 Crooked River Pumping Plant

NUID owns and operates a pumping plant where the North Unit Main Canal crosses the Crooked
River at about RM 27.6. The plant was constructed in 1968 to provide supplemental irrigation
water for the 50,000 acres of NUID lands receiving primary irrigation water from the Deschutes
River and primary irrigation for 8,853 acres of NUID lands not otherwise served from the
Deschutes River. The plant was designed to accommodate NUID’s original Crooked River water
right of 200 cfs, but it generally pumps 144 cfs as required to meet NUID’s needs. Historically the
State of Oregon required NUID to bypass a minimum of 10 cfs in the Crooked River when the
pumps were in operation. Recent conservation projects now require NUID to bypass between
43 and 181 cfs, depending on the month and water year type (Dry Year versus Non-Dry Year)
when the pumps are in operation. From 2012 through 2017 the pumping plant diverted an
average of 13,796 acre-feet per year. Maintenance activities at the pumps are conducted
without interfering with flows in the Crooked River. If it becomes necessary to dewater the
pumps they are simply turned off and the entire flow in the river is allowed to pass.

The pumping plant was originally fitted with rotary drum fish screens. In 2008 the pumps were
refitted with Hydrolox™ Series 1800 polymer vertical traveling screens with Intralox Series-1800
mesh. Each of nine screen panels measures 4.5 feet wide by about 15 feet high. Reclamation
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(2004) assessed the Intralox screen surface mesh on a traveling screen under laboratory
conditions, and concluded the screen material generated uniform approach and sweep velocity
conditions and that rainbow trout avoided the screen surface. Similarly, correspondence from
NOAA in 2003 indicated the Intralox Series-1800 fish screen mesh met all aspects of the NMFS
criteria for slotted screen face materials for the protection of fry-size and larger salmonid fishes
(Nordlund 2003; Wantuck 2003).

The Crooked River Pumping Plant is monitored to ensure that it conveys enough water to serve
the needs of the 8,853 acres of lands not served by the Deschutes Project. The Crooked River
water can also be applied as a supplemental source to lands served by the Deschutes Project,
but NUID attempts to avoid this because of the expense of pumping Crooked River water.

The Crooked River Pumping Plant has also been used on an intermittent basis to pump stored
water released from Prineville Reservoir during drought years. Since 1968, NUID has secured
temporary water service contracts with Reclamation for Prineville Reservoir water five times.
Under the provisions of the Crooked River Collaborative Water Security and Jobs Act of 2014
(Crooked River Act), up to 10,000 acre-feet of storage in Prineville Reservoir are available to
NUID through temporary water service contracts. Temporary contracts, which require
Reclamation approval on a case-by-case basis, are not covered by the DBHCP.

3.5.5.6 Return Flow

Irrigation water return flows occur at four points along the North Unit Main Canal and 11 drains
on laterals (Table 3-6). Most of the return flows are spills to maintain proper water levels in the
canal and laterals throughout the irrigation season. Others are spills that serve the dual function
of flushing organic debris (plant materials) from the canal and laterals at the start of the
irrigation season and drainage during emergencies.
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Table 3-6.  Return flows from the North Unit Main Canal and laterals.

Maximum
Location Receiving Water Rate of
Return (cfs)

Spills to flush the North Unit Main Canal for less than one day at the start of the irrigation season, and
to drain the canal during emergencies

Main Canal at Mile Post 37 Crooked River 100
Main Canal at Crooked River Crossing* Crooked River 200
Main Canal at Willow Creek Willow Creek, to Lake Simtustus 100

Spills from the North Unit Main Canal throughout the irrigation season

Main Canal terminus at Frog Springs Frog Springs to Deschutes River 10 (average)

Spills from NUID lateral canals throughout the irrigation season

Lateral 31 Drain Crooked River 1.0
Lateral 34 Drain Crooked River 1.0
Lateral 37 Drain Lake Billy Chinook 1.0
Lateral 41 Drain Lake Billy Chinook 1.1
Lateral 43 Drain Lake Billy Chinook 1.2
Lateral 51 Drain Willow Creek, to Lake Simtustus 1.2

Campbell Creek, to Pelton Reregulating

Lateral 57/59 Drain . 1.3

Reservoir
. Sagebrush Creek, to Mud Springs Creek, to

Lateral 58-11 Drain Trout Creek, to Deschutes River >0

Lateral 61-11 Mud Sprlngs.Creek, to Trout Creek, to 25
Deschutes River

Lateral 63 Drain Deschutes River 1.0

Lateral 64 Drain Deschutes River 1.0

! This spill is not used every year.
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3.5.6 Ochoco Irrigation District
3.5.6.1 Overview

Ochoco Irrigation District provides water to about 898 patrons on 20,062 acres mostly north and
east of the Crooked River in Crook County (Figure 3-7). The DBHCP covers the diversion and
return of irrigation water by OID. OID also owns and operates Ochoco Dam and Reservoir and it
operates Bowman Dam and Prineville Reservoir under contract with Reclamation. However,
Bowman Dam and Prineville Reservoir are not covered by the DBHCP because they are reserved
works.

The OID water conveyance system is composed of four main canals (Crooked River Diversion
Canal, Crooked River Distribution Canal, Ochoco Main Canal and Ryegrass Canal) and roughly
99 miles of smaller canals and associated laterals. While the operation and maintenance of the
canals are not covered activities, the locations of the canals are shown in Figure 3-8 to provide a
basis for understanding the diversion structures that are covered by the DBHCP. Water is
diverted from the Crooked River at the Crooked River Diversion. Water is diverted from Ochoco
Creek at Ochoco Dam, three small diversions operated by OID downstream of Ochoco Dam and
two infiltration galleries operated by OID. OID also diverts water from multiple locations on
Johnson Creek, Dry Creek, McKay Creek and Lytle Creek. Some of the diversions are federally
owned, with operation and maintenance transferred to OID. The remaining structures are
owned and operated by OID.

3.5.6.2 Water Rights

The primary water right appurtenant to most OID lands is for a maximum diversion of 209.7 cfs
of live flow from Ochoco Creek and all tributaries. This right has priority dates of 1916 and 1917.
OID holds a 1914 water right for 190 cfs of live flow from the Crooked River for primary
irrigation of 3,087.3 acres and supplemental irrigation of 12,011.9 acres. OID also holds a right
for 59.93 cfs from the Crooked River, Ochoco Creek and McKay Creek for supplemental
irrigation of 4,601.87 acres. OID has a right to 47,000 acre-feet of storage in Ochoco Reservoir,
and a contract with Reclamation for 60,639 acre-feet of storage in Prineville Reservoir, including
2,740 acre-feet of storage allocated for lands in the vicinity of McKay Creek under the Crooked
River Act. Lastly, a water right for 2.75 cfs allows OID to divert Ochoco Creek water year round
for industrial use.

3.5.6.3 Ochoco Dam and Ochoco Reservoir

Ochoco Dam is an earthfill structure owned and operated by OID. It is located at RM 11.2 on
Ochoco Creek, about 6 miles east of Prineville. It was originally completed in 1920 and repaired
by Reclamation in 1949-50. Recent modifications to the embankment, spillway and right
abutment were completed under the federal Safety of Dams Program between 1994 and 1998.
The dam has a crest height of 125 feet, a crest elevation of 3,131 feet, and a length of 1,350
feet. The outlet has a controlled capacity of 430 cfs and the spillway has an uncontrolled
capacity of 30,000 cfs at reservoir elevation 3,143.0 feet. The outlet is not screened, and the
dam does not have provisions for upstream fish passage.
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Figure 3-7. Overview map of Ochoco Irrigation District.
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Figure 3-8. Detail map of Ochoco Irrigation District.
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Ochoco Reservoir has a total volume of 44,330 acre-feet, but 5,330 acre-feet of the active
storage are only accessible by pumping. At full pool, the reservoir has a surface area of about
1,060 acres. On average, it has reached full pool in only about 4 years out of 10 because Ochoco
Creek flow consists almost entirely of snow melt and surface runoff that are quite variable from
year to year. Water released from Ochoco Reservoir flows directly into the Ochoco Main Canal.
Water can be spilled back into Ochoco Creek a short distance below the dam for downstream
diversion by OID and others (see Section 3.5.6.6, Other OID Ochoco Creek Diversions) or retained
in the canal for subsequent delivery to patrons. From 2010 through 2017 OID released an
average of 24,692 acre-feet per year into the Ochoco Main Canal. This water was conveyed to
patrons through the canal or released back into Ochoco Creek for diversion at one of the
downstream facilities covered by the DBHCP (see Section 3.5.6.6).

OID conducts balanced regulated gate testing at Ochoco Dam every year and unbalanced
regulated gate testing every 6 years. These activities, which do not require interruption of
reservoir outflow, are covered by the DBHCP. Additional inspections and tests required by
Reclamation for dam safety are not covered by the DBHCP; these will be covered by section 7
consultation between Reclamation and the Services.

Ochoco Reservoir is also authorized and operated for flood control, which can limit the rate at
which OID can fill the reservoir during the irrigation storage season (November through March)
and occasionally requires OID to release water and create room in the reservoir for anticipated
flood flows. Flood control operations at Ochoco Dam are directed by Reclamation and are not
covered by the DBHCP.

3.5.6.4 Coordinated Reservoir Operation

Ochoco Reservoir and Prineville Reservoir are operated in a coordinated fashion by OID, as
described below. The operation of Bowman Dam/Prineville Reservoir is included here for
context only. As noted in Section 3.5.1.1, the operation and maintenance of Bowman Dam and
Prineville Reservoir are not covered by the DBHCP.

Water for irrigation use is generally released from Ochoco and Prineville reservoirs from April 1
through October 31 and the reservoirs are refilled between November and June. Peak irrigation
releases occur between June and September, with variation from year to year depending on the
types of crops being grown. Filling is based on Reclamation runoff forecasts and guided by US
Army Corps of Engineers’ rule curves to balance demands for irrigation and flood control. At
least 16,500 acre-feet of evacuated space (flood storage capacity) are retained in Ochoco
Reservoir from November 15 through January 31, and at least 60,000 acre-feet of flood storage
capacity are retained in Prineville Reservoir from November 15 through February 15. After these
dates, additional storage occurs according to established rule curves to limit flood flows to 3,000
cfs below Prineville Reservoir and 1,100 cfs below Ochoco Reservoir. Both reservoirs typically
reach annual highs during April or May.

OID releases water from both reservoirs to meet the needs of its patrons. Some OID patrons can
only be served by one of the two reservoirs because those patrons’ use of water under the
water rights are specific to that reservoir, but the majority of the acres in OID can be served by
either reservoir. Prineville Reservoir has better refill capability, so it is typically used to support
the majority of the patrons who can be served by either reservoir. Ochoco Reservoir is smaller
and fills less frequently, and therefore is managed to ensure patrons who are limited to use of
water from that reservoir are treated equitably. The source of water delivered to an individual
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patron can vary from year to year depending on the relative volumes of water in the two
reservoirs. There is no requirement to maintain a minimum pool elevation or minimum release
rate at Ochoco Reservoir, although seepage through the dam contributes about 2 cfs to lower
Ochoco Creek at all times.

3.5.6.5 Other OID Ochoco Creek Diversions

The authorized point of diversion for OID water in Ochoco Creek is Ochoco Dam. However, a
portion of the water is released back into the creek below the dam for conveyance to five non-
federal diversion structures between the dam and the confluence with the Crooked River. These
include three small surface diversions and two infiltration galleries. The numbers and locations
of these structures could change over the term of the DBHCP as needed to facilitate OID’s
utilization of its water rights for diversion at Ochoco Dam.

The five structures are described below. They were all reconstructed between 1999 and 2009 to
reduce potential effects on fish; all are now designed to allow volitional upstream and
downstream fish movement and screened to prevent entrainment.

Red Granary Diversion consists of an inflatable Obermeier dam supported by a concrete apron
and walls at about RM 10.2. It can be raised to a height of 4 feet to divert up to 30 cfs into the
Breese Canal or lowered to allow unrestricted flow of the creek. It is fitted with screens to
exclude fish from the canal and a fish ladder to allow upstream and downstream fish movement
when the dam is raised. The screens have 3/32-inch openings, and can be operated to maintain
approach velocity at or below 0.4 feet/second. They return fish to the creek immediately below
the Obermeier dam.

Breese Diversion is an inverted weir at about RM 7.5. It consists of a perforated
36-inch-diameter steel pipe laid horizontal across the creek and bedded in concrete. The pipe
serves as both a weir and an intake, as water passing over it is drawn by gravity through flat
plate fish screens in the top. Water in the pipe continues by gravity flow to both streambanks,
where it is pumped into OID canals. Each of the two pumps has a capacity of 5 cfs. The weir has
a v-notch to concentrate low flows and allow upstream and downstream fish movement. The
low point of the v-notch is below the level of the intake holes, thus ensuring the weir cannot
cause the creek to run dry.

The North and South Infiltration Galleries are located along the north and south sides of
Ochoco Creek at about RM 5.7. They were constructed in 2000 to replace instream diversion
structures at the Slaughterhouse and Schnoor dams, thereby eliminating the need for fish
screens and ladders. The North Gallery diverts up to 2 cfs and the South Gallery diverts up to
1 cfs of Ochoco Creek water through the streambank gravel.

Ryegrass Diversion is an inverted weir that is constructed similar to Breese Diversion, but
operates entirely on gravity flow without pumps. It diverts up to 10 cfs at RM 4.7. In addition to
diverting Ochoco Creek water (live flow and storage) it also captures Crooked River water spilled
for operational reasons from the Crooked River Diversion Canal, which crosses Ochoco Creek
less than 0.5 mile upstream. At least 5 to 10 cfs is typically allowed to pass Ryegrass Diversion
for diversion downstream or contribution to Crooked River flows. A step pool on the
downstream side of the diversion facilitates upstream fish movement.
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3.5.6.6 Crooked River Diversion and Headworks

OID diverts Crooked River live flows and Prineville Reservoir storage at the Crooked River
Diversion. This is a federally owned facility that is operated by OID as transferred works. It is
located about 14 miles downstream of Bowman Dam at about RM 56.8. Flows are directed to
the headworks by a 4-foot-high sheet pile diversion weir. The weir has high- and low-flow v-
notches to concentrate flows, and a step pool on the downstream side to facilitate upstream
and downstream fish movement under all flow conditions. The concrete headworks structure
has a capacity of 190 cfs and is fitted with a trash rack and three cast iron slide gates.

During the irrigation season, a portion of the flow reaching the diversion is allowed to pass over
the weir for downstream diversion by OID patrons, downstream diversion by other parties, and
maintenance of instream flows for fish and wildlife. Reclamation and OID attempt to pass
sufficient amounts of water to meet downstream diversion demands while maintaining
instream flows determined by Reclamation in accordance with the Crooked River Act. The
amount of water passed over the weir to accomplish this varies, depending on flood control
requirements, irrigation demands and instream needs. From 2010 through 2017 OID diverted an
average of 53,132 acre-feet per year at the Crooked River Diversion.

The Crooked River Headworks were fitted with new fish screens in 2001. These are vertical
plate screens with mechanical sweepers. The screens are 80 feet long and 8 feet high, with
3/32-inch holes. They have louvers to regulate through-flow and maintain approach velocity at
0.4 feet/second or less. Fish are directed into a 30-inch-diameter bypass pipe and returned to
the Crooked River 375 feet downstream of the diversion.

3.5.6.7 Diversions from Other Crooked River Tributaries

OID’s water rights to divert Crooked River water include diversions directly from tributary
streams, with no limits on the rate or amount of diversion within any individual tributary.

Currently, OID diverts water directly from four tributaries, as described below. All of these
diversions are non-federal facilities.

Johnson Creek

The Johnson Creek Canal originates from water pumped out of the Ochoco Main Canal near the
east end of OID. The Johnson Creek Canal crosses Johnson Creek (a seasonal stream) at a check-
board structure downstream of Johnson Creek Reservoir (a private facility not covered by the
DBHCP). The Johnson Creek crossing allows up to the entire flow of Johnson Creek to be
diverted into the canal. Water can also be spilled from the canal into Johnson Creek for
operational purposes or for downstream diversion by multiple OID patrons. Johnson Creek
terminates at the Ochoco Main Canal, and any water not diverted above that point flows into
the canal. As Johnson Creek does not support fish, none of the OID structures on the creek has
fish screens or fish passage facilities.

Dry Creek

Dry Creek is a tributary to McKay Creek at about RM 4.0. Live flow in Dry Creek occurs only
during spring snowmelt in years with sufficient snow accumulation. The primary function of the
creek within the OID system is conveyance of water between the canals, but the brief live flow
can also be diverted at four locations. Dry Creek does not support fish, so none of the three
diversions has screens or provisions for fish passage.
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The uppermost diversion from Dry Creek occurs where the Ochoco Main Canal crosses the
creek. A check-board structure at this location allows the canal to flow across the creek. When
the creek is flowing, this same structure diverts that flow into the canal. With check boards
removed, water can be spilled from the canal into the creek for conveyance downstream to
other OID canals. The second point of diversion is a push-up dam operated by an OID patron to
divert flow directly into a headgate. This structure is used primarily to divert Ochoco Creek
and/or Crooked River water that has been spilled into Dry Creek at the Ochoco Main Canal
crossing. Downstream of this is a surface pump. Like the push-up dam, it is used primarily to
deliver Ochoco Creek water to OID patrons. The final diversion on Dry Creek is also a check-
board structure with a surface pump located immediately upstream of the confluence with
McKay Creek.

McKay Creek

OID currently diverts water at three locations on McKay Creek and has water rights to divert at
another two. All five locations are described as follows.

e Jones Dam and Siphon is located at RM 5.8 on McKay Creek. The Ochoco Main Canal
passes under the creek in an inverted siphon at this point. A concrete structure with
check boards situated above the siphon allows OID to divert McKay Creek flow into the
canal. The headgate to the canal is screened to exclude fish, and a ladder enables
upstream movement of fish when the check boards are in place and the creek is
blocked. Fish movement is unimpeded when the check boards are out of the creek. OID
could divert the entire flow of McKay Creek when the flow is within its water right, but
OID generally limits its diversion to 40 cfs. OID can also spill water from the Ochoco
Main Canal into McKay Creek at this location for operational purposes, such as to
prevent the canal from overtopping during fluctuations in demand.

e Reynolds Siphon conveys water in the Crooked River Distribution Canal beneath McKay
Creek at RM 3.2. OID can spill from the canal into the creek at this location for
operational purposes, but there is currently no structure in place to divert water from
the creek. Development and operation of a diversion structure at this point is a covered
activity to allow for the possibility that it may be needed in the future.

e Cook Inverted Weir is located at RM 1.3 on McKay Creek. It is similar in design and
construction to the inverted weirs at Breese and Ryegrass diversions. A horizontal steel
pipe bedded in concrete diverts water into the Ryegrass Canal. Deliveries to adjacent
patrons can also be made directly from the pipe. Screens on the intakes prevent
entrainment of fish, and a v-notch in the weir allows upstream and downstream fish
movement. This structure is used mainly to recapture flow spilled into McKay Creek
upstream at Jones Dam and Reynolds Siphon.

e Pine Products Siphon carries the Ryegrass Canal beneath McKay Creek at RM 1.0. OID
can spill into the creek for operational purposes, but there is no structure to divert
water from the creek. Like the Reynolds Siphon, development and operation of a
diversion structure at this point is a covered activity to allow for the possibility that it
may be needed in the future.

e Smith Inverted Weir diverts water at RM 0.6 on McKay Creek for distribution to OID
patrons in the surrounding area. The steel pipe weir is screened to prevent fish
entrainment, and it has a v-notch to concentrate low flows and allow fish passage.
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Lytle Creek

Lytle Creek is a seasonally flowing tributary to the Crooked River. It carries live flow only during
the peak of spring runoff in years of good snowpack. OID uses the creek as a conveyance system
similar to Dry Creek and also diverts live flow when it occurs during the irrigation season. The
lower 1.3 miles of Lytle Creek are merged with the Ryegrass Canal into a man-made ditch. Water
is diverted at 10 locations along Lytle Creek, including the portion shared by the Ryegrass Canal.
Lytle Creek does not support fish, and none of the diversion structures has fish screens or
ladders. The points of intersection with OID canals are described in order below, starting at the
uppermost location on the creek.

Lytle Creek is crossed by the Grimes Flat West Canal (also known as the Lytle Creek West Canal)
at the northern end of OID. The canal passes beneath the creek in a siphon. OID can spill water
into the creek, but water cannot be diverted from the creek at this location.

Downstream of the Grimes Flat West Canal, the Ochoco Main Canal passes directly through
Lytle Creek at a check-board structure. The full flow of Lytle Creek can be diverted into the
Ochoco Main Canal at this point, but OID typically spills water into the creek instead to prevent
overtopping of the canal and/or for delivery downstream along the creek. Outside the irrigation
season, the check boards are removed and the creek is allowed to flow unimpeded.

Two check-board structures (W Lateral and Gramby) and two surface pumps are used to divert
water from Lytle Creek directly into headgates between the Ochoco Main Canal and the
Crooked River Distribution Canal. The check boards are removed after the irrigation season.

The Crooked River Distribution Canal terminates at Lytle Creek, where water is spilled down a
15-foot chute. No water is diverted at this location.

The Quail Valley Ranch Diversion is a 4-foot-high check-board structure that diverts water for
delivery to an OID patron. The check boards are removed after the irrigation season. A pump
diverts water below the Quail Valley Ranch Diversion.

At RM 1.3 Lytle Creek merges with the Ryegrass Canal. The common channel below this point is
a man-made ditch. Four check-board structures within this reach divert flows for delivery to OID
patrons. These check boards are removed after the irrigation season.

3.5.6.8 Return Flow

OID return flows reach the Crooked River at The Gap and the Juniper Canyon flood control
channel, and McKay Creek and Lytle Creek at multiple locations. McKay Creek and Lytle Creek
then flow into the Crooked River. Return flows reach Ochoco Creek at the D-2 drain east of
Prineville and at the Crooked River Diversion Canal crossing (Table 3-7). Water is intentionally
spilled into McKay Creek and Lytle Creek from the Ochoco Main Canal, Crooked River
Distribution Canal and Ryegrass Canal to maintain proper water levels in the canals, and to
prevent McKay Creek from running dry during the irrigation season. Crooked River/Prineville
Reservoir water is also spilled directly from the Crooked River Diversion Canal into Ochoco Creek
near the Barnes Butte Pumping Plant. Operation of the plant requires more water than the
Crooked River Distribution Canal can accept, so the excess is spilled into Ochoco Creek for
diversion downstream at the Ryegrass Canal or to contribute to flows in the lower Crooked
River.
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Table 3-7.  Return flows in Ochoco Irrigation District.
Location Maximum
(RM) Name Description Rate of
Return (cfs)
Crooked River Returns
49.4 Juniper Canyon Flood Local tailwater during the irrigation season 8.0
Control Channel
39.6 The Gap Operational spill throughout the irrigation season 18.5
Ochoco Creek Returns
6.3 OID D-2 Drain Local tailwater during the irrigation season 2.0
5.1 Crooked'Rlver Diversion Operational spill throughout the irrigation season 75.0
Canal Spill
McKay Creek Returns
5.8 Ochoco Main Canal Spill Operational spill throughout the irrigation season 100.0
Dry Creek Live Fl d
3.9 SFE?/” reextive rlowan Live flow plus operational spill 20.0
Crooked River Distribution . . R
3.2 Canal Spill at Reynolds Operational spill throughout the irrigation season 54.0
1.3 OID D-8 Drain Local tailwater during the irrigation season 10.0
1.0 Ryegrass Canal Spill Operational spill throughout the irrigation season 45.0
Lytle Creek Returns
Gri Flat West Canal
5.7 SF::Irlnes at estLana Operational spill throughout the irrigation season unknown
5.0 Ochoco Main Canal Spill Operational spill throughout the irrigation season unknown
3.2 OID D-7 Drain Local tailwater during the irrigation season unknown
3.0 Crooked.Rlver Istribution Operational spill throughout the irrigation season unknown
Canal Spill
2.3 OID 827 Drain Local tailwater during the irrigation season unknown
1.9 OID 825 Drain Local tailwater during the irrigation season unknown
1.5 OID 823 Drain Local tailwater during the irrigation season unknown
1.3 Ryegrass Canal Spill Operational spill throughout the irrigation season 40.0
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3.5-7

3.5.7.1

3.5.7.2

3:5:7-3

Swalley Irrigation District
Overview

Swalley Irrigation District provides water to 662 patrons on 4,467 acres north of Bend and
mostly east of the Deschutes River (Figure 3-9). SID operates entirely on natural Deschutes River
flows, with no storage capacity. Covered facilities are the Swalley Headworks and Fish Screens at
North Canal Diversion Dam. The headworks and fish screens are owned by SID; the 19 patron
pumps are owned and operated by individual patrons.

Water Rights

SID holds a water right with a priority date of 1899 for a maximum diversion of 87 cfs of live flow
from the Deschutes River. The water right originally allowed for diversion of 125 cfs, but
Allocation of Conserved Water projects implemented by SID have permanently returned about
39 cfs to the Deschutes River, which is now protected with an instream water right reflecting the
original priority date of 1899. By a supplemental decree dated 1933, diversions under the live
flow water right are limited during portions of the irrigation season (Table 3-8).

Table 3-8. Maximum diversion rates for live flow under Swalley Irrigation District’s water right
during the irrigation season.

Period Maximum Diversion Rate
April 1 — April 30 34 cfs
May 1 - May 14 46 cfs
May 15 — September 14 87 cfs
September 15 — September 30 46 cfs
October 1 —October 31 34 cfs

Swalley Headworks

The Swalley Headworks are located on the right abutment of the North Canal Diversion Dam
(see Section 3.5.3.5). The headworks are fitted with a gate, trash rack and fish screen that return
fish to the Deschutes River about 575 feet below North Canal Diversion Dam. Diversions from
April through October are for irrigation. From late November through March, SID provides stock
water for periods of 3 to 5 days about every 4 weeks, weather permitting. From 2013 to 2017
SID diverted an average of 26,372 acre-feet per year at the headworks, entirely from live flow.
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Figure 3-9. Map of Swalley Irrigation District.
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3.5.8 Three Sisters Irrigation District
3.5.8.1 Overview

Three Sisters Irrigation District provides water to about 194 farms totaling 7,572 acres east of
Whychus Creek, between the City of Sisters and the confluence of Whychus Creek with the
Deschutes River (Figure 3-10). Covered TSID facilities include the Whychus Creek Diversion and
associated structures, all of which are owned by TSID. One TSID patron will divert water directly
from Whychus Creek upstream of TSID’s diversion. This will also be a covered activity.

3.5.8.2 Water Rights

TSID’s original water right was for a maximum diversion of 158.55 cfs of live flow from Whychus
Creek. As a result of recent Allocation of Conserved Water projects implemented by TSID
through 2020, 31.18 cfs of the original water right have been returned to instream flow through
permanent transfers of water rights, leaving a current water right for irrigation and stock
watering of 127.37 cfs. TSID’s water right has no designated season of use.

3.5.8.3 Whychus Creek Diversion and Headworks

Whychus Creek Diversion is located at RM 24.2. It is a low concrete structure that fish can swim
over. A v-notch near the left abutment (opposite the intake) ensures volitional passage at low
flows. The intake has a capacity of 160 cfs and is fitted with a trash rack, fish screens and four
headgates. Fish that encounter the screens are returned to the creek about 300 feet
downstream of the intake. TSID diverts entirely from live flow. Diversions from April through
October are for irrigation. Stock water runs of 30 to 40 cfs are provided intermittently in
November and March, weather permitting. From 2011 through 2016 TSID diverted an average
of 35,005 acre-feet per year at the Whychus Creek Diversion.

3.5.8.4 Other Whychus Creek TSID Diversion

One TSID patron with an 1895 water right currently receives 0.8 cfs through the Plainview Ditch,
a private facility that diverts water from Whychus Creek at about RM 25.8. TSID is working with
the patron to convert from Plainview Ditch delivery to a piped diversion operated by the patron.
Once the pipe is installed and screened to exclude fish, this diversion of water at Whychus Creek
will be a covered activity. Diversion of the 0.8 cfs at the Plainview Ditch in the interim is not a
covered activity.
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Figure 3-10. Map of Three Sisters Irrigation District.
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3.5.9 Tumalo Irrigation District
3.5.9.1 Overview

Tumalo Irrigation District provides water to about 660 agricultural and domestic patrons on
about 8,110 acres surrounding the unincorporated community of Tumalo, northwest of Bend
(Figure 3-11). TID holds surface water rights on the Deschutes River, Tumalo Creek, Crater Creek,
Little Crater Creek, Three Spring Branches and a number of small tributaries to Tumalo Creek. It
also has storage rights on Crescent Lake, with storage and supplemental water rights on the
Little Deschutes River, Crescent Creek and the drainage area draining into Crescent Lake. The
DBHCP covers the operation of a storage reservoir (Crescent Lake Dam and Reservoir), two
primary diversion structures (Bend Diversion and Tumalo Diversion), and smaller diversion
structures and related canals on Crater and Little Crater creeks.

3.5.9.2 Water Rights

TID’s water rights as of the passage of Oregon HB 3111 in 1996 allowed the diversion of 218.871
cfs of live flow from Tumalo Creek and its tributaries, and the diversion of 9.5 cfs of live flow
from the Deschutes River. Recent Allocation of Conserved Water projects by TID reduced the
Tumalo Creek water right to 208.971 cfs (as of completion of the Tumalo Feed Canal Phase Il
piping). The Deschutes River water right remains at 9.5 cfs. TID also has an agreement with COID
to divert 0.5 cfs of COID’s Deschutes River live flow water right at the Bend Diversion and deliver
it to COID patrons that cannot be reached from COID’s canal.

TID had rights as of the passage of Oregon HB 3111 to 86,050 acre-feet of storage in Crescent
Lake on Crescent Creek and 1,100 acre-feet of storage in Tumalo Reservoir. Currently, Allocation
of Conserved Water projects have reduced TID’s irrigation storage in Crescent Lake by 652 acre-
feet and increased instream flow storage in Crescent Lake by the same amount under the
partially phased-in implementation of Conserved Water Application CW-37.

Tumalo Creek is TID’s primary water source; Crescent Lake and Tumalo Reservoir storage are
used when flows in Tumalo Creek are insufficient to meet irrigation demands. The authorized
season of use varies by individual water right, but TID’s irrigation season is generally April 1 to
October 15. Diversion from Tumalo Creek can peak at over 190 cfs in May and June, after which
the majority of TID’s water comes from Crescent Lake storage diverted at the Bend Diversion.
Stock runs of 50 to 60 cfs are taken for 5-day periods about every 6 weeks from November
through March, weather and construction permitting. For 5 of the 6 years between 2009 and
2014, TID diverted an average of 53,517 acre-feet per year at its two diversions combined.
Diversions in 2012 were not included in this average due to canal piping activities that
interrupted diversions in that year.

3.5.9.3 Crescent Lake Dam and Reservoir

Crescent Lake Dam is a 40-foot-high earthen structure at RM 29.0 on Crescent Creek about
84 miles upstream of Bend (see Figure 3-1). It was constructed in 1956 to replace a smaller
timber crib structure built in 1922. Like the previous structure, the current dam enlarges a
natural lake to form Crescent Lake Reservoir. The current dam has a crest elevation of
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Figure 3-11.  Map of Tumalo Irrigation District.
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4,860 feet, a length of 450 feet, an uncontrolled spillway, and concrete outlet works with a
capacity of 1,325 cfs. The reservoir, which is entirely on National Forest System lands
administered by the Deschutes National Forest, has an active storage capacity of 86,900 acre-
feet and a surface area of about 4,008 acres at full pool. The dam is owned and operated by TID
for irrigation storage and instream flow storage. The reservoir is generally filled from November
through June, and then drawn down from July through mid-October. Irrigation water released
from Crescent Lake travels down Crescent Creek, the Little Deschutes River and the Deschutes
River until it is diverted at the Bend Diversion. Peak releases occur in mid-July through
September. According to Conserved Water Agreement CW-37 between TID and the State of
Oregon, a flow of at least 5 cfs is maintained in Crescent Creek below Crescent Lake Dam at all
times. Since October 2016, TID has maintained minimum flows below Crescent Lake Dam of 20
cfs from December 1 through March 15 and 30 cfs from March 16 through November 30.

Crescent Lake Dam is inspected and tested on a regular basis for structural integrity, proper
operation and safety. All scheduled inspections and tests described below are covered by the
DBHCP. Some inspections and tests require reduction or temporary cessation of flow through
the dam, but a bypass pipe allows approximately 5 cfs to continue flowing around the dam
during most covered activities. Unscheduled inspections and tests may also occur to address
safety issues that arise at the dam. Unscheduled inspections and tests that meet the
descriptions below are covered activities, but unscheduled inspections and tests that require
lower flows or longer interruptions of flow will be treated as changed circumstances on a case-
by-case basis according to Chapter 9, Changed Circumstances.

Facility Infrastructure Inspection: Crescent Lake Dam receives a State of Oregon facility
infrastructure inspection every year. This involves only the presence of personnel on and around
the dam. The inspections result in no alteration of flow or placement of heavy equipment in the
water.

Gate Test (Full Open/Full Close Test): Gate tests are conducted annually between October 1
and November 30 and take less than one day to complete. They require the flow to be increased
and decreased up to 40 cfs over a period of 4 hours. The minimum flow during the test is

zero cfs, but the bypass pipe allows 5 cfs to continue around the dam into lower Crescent Creek.

Gallery and Conduit Inspection: These are conducted every 5 years between October 1 and
November 30, and take about 4 hours to complete. They require flow through the dam to be
completely stopped, but the bypass pipe allows 5 cfs to continue around the dam into lower
Crescent Creek.

Some inspections result in the identification of needed repairs. Like inspections, repairs can
require temporary reduction or cessation of flow through the dam. Minor repair activities, as
described below, are also covered by the DBHCP. Repair activities that do not meet the
definition of minor activities are considered changed circumstances.

Minor Repairs: These are repair activities at Crescent Lake Dam that require: a) complete
cessation of flow (with no bypass flow) for no more than 4 hours, b) flows of less than 10 cfs for
no more than 8 consecutive hours, or c) flows of less than 10 cfs for no more than 24 hours
cumulative over a one-week period.

Lastly, certain routine maintenance activities at the dam also require temporary interruption of
flow. These maintenance activities are described below and are covered by the DBHCP.
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Removal of Rock from Ramp Flume: Rocks are cleared from the ramp flume as needed.
Historically this has occurred about every few years. It requires complete cessation of flow
through the dam for up to 2 hours. This activity can be done concurrent with scheduled gallery
and conduit inspection, although concurrent scheduling is not always possible.

Removal of Rocks from Tailrace: This activity is also conducted as needed and has historically
occurred about once every 10 years. Flow through the dam is stopped for up to 4 hours while
heavy equipment is operated in the tailrace (downstream side of the dam). A bypass flow of
about 5 cfs is maintained during the entire procedure.

3.5.9.4 Bend Diversion and Headworks

TID diverts water from the Deschutes River at the Bend Diversion (also known as Steidl Dam), a
6-foot-high overflow structure at RM 165.9 (roughly 5 miles upstream of Tumalo Creek). It was
originally built in 1922 and extensively upgraded in 1975. The headworks consist of an intake
structure with a trash rack and control gate. Vertical, perforated stainless-steel flat-plate fish
screens with automatic wiper brushes were installed at the intake in 2004. A fish ladder allows
volitional upstream and downstream passage at the diversion.

Water diverted at the Bend Diversion is a combination of Deschutes River live flow (up to

9.5 cfs) and Crescent Lake Reservoir storage. Live flow is diverted at Bend throughout the
irrigation season. Storage is released from Crescent Lake Reservoir and diverted at Bend when
the combination of Deschutes River live flow and Tumalo Creek live flow does not meet TID’s
demand (in most years this occurs periodically in April and May and consistently from late June
or July through September).

3.5.9.5 Tumalo Creek Diversion and Headworks

Tumalo Creek flows are currently diverted at the Tumalo Creek Diversion, about 2.8 miles above
the confluence with the Deschutes River. The diversion was originally constructed in 1913-14
and reconstructed in 1975 and 2010-11. The diversion is an overflow structure that raises the
creek level about 4 feet to facilitate gravity flow into the headworks. Like the Bend Diversion,
the Tumalo Creek Diversion intake has vertical, perforated stainless-steel flat-plate fish screens
with automatic wiper brushes. They were installed in 2005. The intake has a capacity of 190 cfs.
A fish ladder installed in 2010 provides upstream and downstream passage. All water diverted at
the Tumalo Creek Diversion is live flow from Tumalo Creek, Tumalo Creek tributaries, Crater
Creek, and Crater Creek tributaries.

Prior to 1998, up to 200 cfs of Tumalo Creek flow was diverted into the Columbia Southern
Canal at about RM 12. However, since TID increased the capacity of the Tumalo Diversion, all of
TID’s Tumalo Creek water right is diverted at that location and none is currently diverted at the
Columbia Southern Diversion. Nevertheless, TID retains the rights to divert at the Columbia
Southern Diversion and could reactivate it during the term of the DBHCP.

3.5.9.6 Crater Creek, Little Crater Creek and Soda Creek Diversions and Canal

Small instream diversion structures direct water from Crater Creek, Little Crater Creek and Soda
Creek into an unlined ditch along the south side of Broken Top Mountain. The ditch then
conveys the water about 2 miles into the middle fork of Tumalo Creek at RM 1.7, for diversion
by TID downstream at the Tumalo Creek Diversion. The canal has a capacity of 15 to 20 cfs and
functions mainly to capture snowmelt during the spring.
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3.5.10 City of Prineville Activities

3.5.10.1 Overview

Prineville is the county seat and largest municipality in Crook County, Oregon. Located at the
confluence of Ochoco Creek and the Crooked River (Figure 3-12) it encompasses an area of
10.9 square miles and has a population of about 9,900. The City was incorporated in 1880. The
DBHCP covers the City’s withdrawal of groundwater for municipal use, the discharge of effluent
from the City’s water treatment plant and surface water diversions for irrigation of City lands.

Figure 3-12.  Map of Prineville, Oregon.
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3.5.10.2 Municipal Groundwater Withdrawal

Current and projected future groundwater withdrawals by the City are covered activities in the
DBHCP. The City’s municipal water system currently consists of 12 wells, five storage tanks and
42 miles of distribution mains that provide water to 3,825 residential, commercial, industrial and
bulk customers (service connections). All but about 300 homes within the City are served by the
water system. Current capacity of the 12 wells is 6.5 cfs, 2,908 gpm, or 4.2 million gallons per
day (mgd). Eight of the wells draw water from the two alluvial aquifer systems beneath the
Prineville Valley floor. Seven of these extract groundwater year round from a deep, confined
aquifer (between 150 feet and 400 feet below the surface). During periods of peak water
demand (July and August), the one shallower well (4t" Street Shallow) extracts groundwater
from 15 to 30 feet below the surface. The four additional wells, which are located west of the
City, draw from the deep, semi-confined aquifer in the ancestral Crooked River channel
deposits.

The City holds eight water right certificates, three water right permits, and one water right
transfer order that authorize the appropriation of groundwater for municipal purposes. These
groundwater rights allow appropriation of up to 13.3 mgd, or approximately 9,223 gpm. The City
holds two additional groundwater rights for group domestic and domestic expanded use that
are currently inactive. The City also holds an industrial right for the use of groundwater
associated with the Clear Pine facility.

Use of water under three of the City’s permits is contingent on the City providing required
mitigation. The Deschutes Groundwater Mitigation Program (OAR 690-505 and 690-521) was
developed to maintain scenic waterway flows in the Deschutes Groundwater Study Area, while
allowing new groundwater uses. The Oregon Water Resources Department determined,
pursuant to the mitigation program, that the City’s first permit for the use of Airport Wells #1
through #4 (Permit G-17577) has a mitigation obligation of 496.8 acre-feet of water in the
Crooked River zone of impact. The City intends to meet this obligation through incremental
mitigation and “offset” as it incrementally develops this right over time. To date, the City has
provided 263.6 acre-feet of mitigation and offset for Permit G-17577.

The City’s second permit for the use of Airport Wells #1 through #9 in the Crooked and General
Zones of Impact (Permit G-18155) has a mitigation obligation of 944.3 acre-feet of water. The
City is providing incremental mitigation and offset for this permit as well. To date, the City has
provided 340.3 acre-feet of mitigation and offset for Permit G-18155.

The City’s third permit for use of the valley floor well field (up to 25 wells; Permit G-18154) has a
mitigation obligation of 1,292 acre-feet of water. The City is providing incremental mitigation for
this permit and to date has provided 4 acre-feet of mitigation for Permit G-18154.

In addition to the development of groundwater described above, the City also intends to use its
existing groundwater rights to develop an aquifer storage and recovery (ASR) project, whereby
water can | be stored in the airport area aquifer during the non-peak season when there is less
demand on the basin’s water resources and can then be withdrawn as “stored groundwater”
during periods of high demand. The City has authorization from Oregon Water Resources
Department to test ASR under ASR Limited License LL-026.
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3.5.10.3 Discharge of Municipal Effluent to the Crooked River

The direct and indirect discharge of municipal effluent to the Crooked River is a covered activity
in the DBHCP. The City’s sewage collection system includes over 30 miles of pipes ranging in size
from 4 to 48 inches in diameter, and eight sewage pump (lift) stations. The sewage treatment
facility consists of two plants with adequate capacity to meet anticipated needs through 2037,
although minor improvements are planned to improve system efficiency (Anderson Perry 2017).
Discharge of effluent from the sewage treatment facility is allowed under the conditions of the
City’s NPDES Permit No. 101433, ODEQ Permit No. 973920, and Environmental Protection
Agency (EPA) NPDES Permit No. OR0023612. The NPDES permit allows discharge of treated
effluent at four locations: a) directly to the Crooked River at RM 46.8, b) as irrigation to the City-
owned Meadow Links Golf Course, c) as irrigation to City-owned pastureland, and d) into a
series of recently created wetlands adjacent to the Crooked River. Discharge directly to the
Crooked River at RM 46.8 occurs only from November 1 through April 30, only when river flows
are greater than 15 cfs, and only when dilution is at least 15:1 (receiving water volume to
discharge volume). Effluent that cannot be discharged directly to the Crooked River between
November 1 and April 30 is stored in a lagoon at the treatment plant site for discharge to one of
the other three sites. From May 1 through October 31 treated effluent is only discharged to the
other three sites. The DBHCP covers the effects of these discharges on water temperature and
flow in the Crooked River.

3.5.10.4 Surface Water Diversions

The City has three authorized points of diversion of Crooked River water that are covered by the
DBHCP. One diverts Crooked River water from the Peoples’ Irrigation Ditch, the second pumps
up to 0.01 cfs directly from the Crooked River at RM 48.4, and the third pumps up to 1.0 cfs
from the Crooked River at RM 45.9 to irrigate Meadow Lakes Golf Course. Primary irrigation for
the golf course is provided by the City’s sewage treatment effluent. When sewage treatment
plant effluent is insufficient, water from the Crooked River is used.

3.6 DBHCP Implementation

The DBHCP covers the activities of nine separate Permittees (eight irrigation districts and the
City). The activities of each Permittee are conducted independent of the activities of the other
Permittees, are geographically separated from the activities of the other Permittees, and have
impacts on the covered species that are clearly discernable from the impacts of the other
Permittees. This approach of separating the covered activities by Permittee is mirrored in the
conservation strategy of the DBHCP. Each Permittee will implement one or more conservation
measures to minimize and mitigate the effects of its covered activities on the covered species.
These conservation measures are listed in Table 3-9 and described in detail in Chapter 6, Habitat
Conservation. In the same way that the impacts of each Permittee on the covered species are
independent of the other Permittees, the benefits of each Permittee’s conservation measures
are independent of the other Permittees. Each conservation measure will be the responsibility
of a single Permittee or small group of Permittees, and each measure will be specific to the
impacts of the implementing Permittee(s). The individual benefits of each conservation measure
will be realized regardless of whether the other measures are implemented. It is anticipated
that all conservation measures will be implemented as required and the full benefits of all will
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be realized, but the separate implementation of the measures by each Permittee is integral to
establishing clear lines of accountability and facilitating compliance by all parties.

For purposes of compliance, each Permittee will only be responsible for implementing the
conservation measures assigned to it in Table 3-9. Any Permittee that fails to implement a
conservation measure for which it is responsible could be found out of compliance with the
DBHCP, but noncompliance by one Permittee would not extend to other Permittees. The failure
of one Permittee to comply with the DBHCP will not prevent another Permittee from remaining
in compliance. Four conservation measures involve joint implementation by multiple
Permittees, but in the event of non-compliance by a particular Permittee, the individual
responsibilities of each Permittee may be delineated. All other conservation measures have
single designated Permittees responsible for their implementation. The DBHCP also requires
monitoring, reporting and adaptive management to track compliance and effectiveness of the
conservation measures. These are described in detail in Chapter 7, Monitoring, Reporting and
Adaptive Management, where they are linked directly to specific conservation measures. Like
the conservation measures, each provision for monitoring, reporting and adaptive management
is the responsibility of a single Permittee.

The Permittees are entering an Inter-District Coordination Agreement, included in Appendix B,
to further govern the implementation of the DBHCP. The agreement clarifies and provides a
process for confirming the Permittees’ responsibilities in the event that one or more Permittees
choose to terminate or amend their incidental take coverage under the Permits and their
obligations under the DBHCP, or if one or more Permits is revoked and one or more of the
Permittees seeks reinstatement of the Permit(s) with respect to their covered activities.

The separate implementation of the conservation measures and the clear lines of accountability
are possible because of the geographic and legal separation of the Permittees and their
irrigation facilities. Each Permittee conducts its covered activities at its own facilities and has
sole authority among the Permittees over those activities. No Permittee has the authority to
direct the activity of another Permittee. The individual effects of those covered activities on the
covered species have been identified and distinguished from the effects of other Permittees,
and each conservation measure has been designed to address only the effects of an individual
Permittee. This direct connection from covered activity to impact to conservation measure
enables a clear understanding of the effects of the covered activities, the benefits of the
conservation measures and the responsibilities for implementation of the measures.
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Table 3-9. Deschutes Basin Habitat Conservation Plan conservation measures, monitoring provisions and
Permittee responsibilities.
Water Body Targ_et Conservation Adaptive Responsible Notes
Species Measure Management Party
Crane Prairie
Reservoir and . .
. CP-1.1, CP- COID operates Crane Prairie Reservoir
Deschutes River OSF CP-1 1.2,CP-1.3 coib as per agreement with AID and LPID.
upstream of
Wickiup Reservoir
Wickiup Reservoir NUID may make available water from
and Deschutes Wickiup Reservoir to other districts,
River from Wickiup OSF WR-1 WR-1.1 NUID but NUID has sole responsibility for
Dam to Bend operation of the reservoir.
Uoper Deschutes This is a conservation fund that is
Ri'\D/Zr Crescent AID, COID, funded by six of the Permittees.
cr I; nd Litt! OSF uD-1 LPID, NUID, | Funding responsibility of each
eeka . N SIDand TID | individual Permittee is described in an
Deschutes River . -
inter-district agreement.
Three districts will coordinate to
Deschutes River Steelhead, protect winter flows downstream of
AID, COID . I
downstream of Bull Trout, DR-1 and SID Bend. Each district’s responsibility in
Bend Sockeye coordinating the protection of flows
is set forth in the measure.
Crescent Creek CC-1. CC-2 TID has sole responsibility for covered
and Little OSF CC—3' ! TID activities that affect OSF in Crescent
Deschutes River Creek and Little Deschutes.
WC-1, WC-2
Steelhead ’ !
WC-3, WC-4 TSID has sole responsibility for
Whych k Bull ! ! TSID
ychus Cree and Bu WC-5, WC-6, S covered activities in Whychus Creek.
Trout
WC-7
Steelhead OID will contribute to instream flows
and Bull CR-1 in the Crooked River during the
Trout irrigation season.
oID
Steelhead . - .
and Bull CR5 OoID WI!| prov@e fln.anual support for
screening of diversions.
Trout
This is a conservation fund that is
Crooked River Steelhead 01D, NUID fundgd by three of t.he Permittees.
and Bull CR-4 and Cit Funding responsibility of each
Trout ¥ individual Permittee is set forth in the
measure.
Steelhead NUID will contribute to instream
and Bull CR-6 NUID flows in the Crooked River during the
Trout irrigation season.
oID and OID and NUID will each allow spring
Steelhead CR-7 NUID pulse flows to pass down the Crooked

River without being diverted.
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Water Body Targ.et Conservation Adaptive Responsible Notes
Species Measure Management Party
Steelhead
IDh | ibility f
Ochoco Creek and Bull CR-2 OoID 0 as 50 e. r’e'sp0.n5|b| ity for
covered activities in Ochoco Creek.
Trout
Steelhead
IDh | ibility f
McKay Creek and Bull CR-3 oID OID has sole responsibility for
Trout covered activities in McKay Creek.
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4 - CURRENT CONDITIONS OF THE COVERED LANDS
AND WATERS

4.1 Overview

The covered lands lie entirely within the Deschutes Basin of Central Oregon. The Deschutes
River is the second largest tributary to the Columbia River in the State of Oregon. It has a
drainage area of roughly 10,700 square miles and enters the Columbia River near the town of
Biggs, about 100 miles upstream of Portland, Oregon. Major tributaries to the Deschutes River,
from mouth to headwaters, include White River, Warm Springs River, Trout Creek, Shitike Creek,
Willow Creek, Metolius River, Crooked River (with its tributaries Ochoco and McKay creeks),
Whychus Creek, Tumalo Creek, Little Deschutes River (with its tributary Crescent Creek) and Fall
River.

The Deschutes Basin lies between the Cascade Mountains to the west and the Ochoco
Mountains to the east. Elevations within the basin vary from 164 feet at Biggs to over 11,000
feet at Mt. Hood. Orographic effects of the Cascade Mountains produce a wide range in
precipitation across the basin, from 90 inches or more per year along the Cascade Crest to fewer
than 9 inches per year in Redmond, Deschutes County (WRCC 2017). Most surface flow in the
Deschutes Basin originates from snowmelt at higher elevations that is collected as direct surface
runoff (particularly in the Ochoco Mountains) or groundwater discharge from numerous springs
that originate on the east slopes of the Cascades. The highly-permeable volcanic deposits in the
western two-thirds of the Deschutes Basin cause rapid infiltration of rain and snowmelt,
followed by groundwater movement to springs that emerge at lower elevations (Gannett and
Lite 2004). The large relative contribution of groundwater to surface flow tends to reduce the
seasonal extremes in flow (spring highs and late summer lows) that are characteristic of other
basins in the Pacific Northwest. There are exceptions to this, however, particularly in the upper
Crooked River and Little Deschutes River subbasins, where most snowmelt results in surface
runoff that peaks rapidly and briefly in the spring, but diminishes substantially by mid-summer.
The Lower Crooked River, like the Deschutes River, receives considerable inflow from
groundwater discharge year round.

The Deschutes Basin encompasses all or part of nine Oregon counties (Crook, Deschutes,
Harney, Hood River, Jefferson, Klamath, Lake, Sherman and Wasco). Crook, Deschutes,
Jefferson, Sherman and Wasco counties make up the majority of the basin, and along with
Klamath County they contain all of the covered lands. The basin is generally rural, with a total
population in 2010 of roughly 332,000 (Portland State University 2016). More than half the
population resides in Deschutes County, which reported 157,733 residents in 2010. Of these,
102,854 (31 percent of the basin population) lived within Bend and Redmond, the two largest
cities.

Land use is predominantly agricultural, forestry and wildland recreation. Roughly 51 percent of
the basin is public land; most of this is federally-owned and managed by the USDA Forest
Service (USFS) or USDI Bureau of Land Management (BLM). Another 652,406 acres lie within the
Warm Springs Reservation, which is occupied and governed by the Confederated Tribes of the
Warm Springs.
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The covered lands are divided into six separate geographic units for purposes of the DBHCP:
Upper/Middle Deschutes River, Crescent Creek/Little Deschutes River, Whychus Creek, Lower
Deschutes River, Trout Creek, and Crooked River subbasin (Crooked River/Ochoco Creek/McKay
Creek/Lytle Creek). Key reference points on the covered lands are Lake Billy Chinook (RM 110 to
120) at the confluence of Deschutes, Crooked and Metolius rivers, The City of Bend (RM 164 to
175), The City of Prineville at the confluence of Crooked River and Ochoco Creek, and Sunriver at
the confluence of Deschutes and Little Deschutes Rivers (Figure 4-1).
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4.2 Upper and Middle Deschutes River

4.2.1 Geography and Land Use

The Upper and Middle Deschutes River reaches extend from the headwaters northwest of La
Pine, Oregon to the Pelton Reregulating Dam (the downstream limit of the Pelton Round Butte
Hydroelectric Project) at RM 100. Various sources (NPCC 2004) have split the Upper and Middle
Deschutes reaches at Big Falls (RM 132), which is the upstream limit of anadromous fish access
on the mainstem Deschutes River. An equally valid distinction can be made at North Canal
Diversion Dam in Bend (RM 165) to reflect the significant change in summer flow that occurs at
that point due to irrigation diversions. This latter approach, which is used for the DBHCP, is
consistent with Gannet et al. (2001) who divided the Upper and Middle Deschutes River reaches
at the Bend Gage (Gage 14070500; RM 164.3).

Principal tributaries to the Upper Deschutes River are Fall River (confluence at RM 204.5), Little
Deschutes River (confluence at RM 192.5), and Spring River (confluence at RM 191.0). Fall and
Spring rivers are spring-fed drainages that flow only short distances before entering the
Deschutes River. The Little Deschutes River, in contrast, drains about 1,050 square miles over of
a course of 97 miles (see Section 4.3, Crescent Creek and Little Deschutes River). Tributaries to
the Middle Deschutes River are Tumalo Creek (confluence at RM 160.4), Whychus Creek (RM
123), Crooked River, and Metolius River. The Crooked and Metolius rivers enter the Deschutes
River at Lake Billy Chinook, the principal reservoir of the Pelton Round Butte Hydroelectric
Project.

Stream gradient in the Deschutes River upstream of Benham Falls (RM 181) is generally low

(< 1%) except at Pringle Falls (RM 217). Meander rate is high, resulting in frequent side channels,
sloughs and oxbows. Instream habitat structure and complexity are generally low (NPCC 2004).
Streambank conditions, particularly from Wickiup Dam to Fall River, reflect the recent history of
managed flows that exposes beds and banks to frost heave during the winter and erosive high
flows during the spring and summer. Riparian areas along the Upper Deschutes River, which lies
predominantly on National Forest System lands, are mostly dominated by conifer forest.
Downstream of Benham Falls the bed and banks of the river become increasingly dominated by
exposed lava flow and boulders, riparian slopes become steeper, and the channel becomes
more confined. Riparian vegetation also becomes sparser and lower in stature (transitioning
from trees to shrubs and grasses) as annual precipitation decreases along the Middle Deschutes
River.

Land use along the Deschutes River upstream of Bend is predominantly forestry, recreation,
agriculture and rural residential. Within the Bend urban growth boundary the river corridor is
highly developed for residential, commercial and recreational use. Downstream of Bend the
predominant land uses are cultivated agriculture, grazing, recreation, hydropower and rural
residential. The Deschutes River is designated under the Federal Wild and Scenic Rivers Act of
1968 as Recreational from Wickiup Dam to Sunriver (RM 186), and from Lava Island (RM 175) to
Bend (RM 172). It is designated as Scenic from Sunriver to Lava Island and from Odin Falls

(RM 140) to Lake Billy Chinook (RM 120).

Two of the five irrigation reservoirs covered by the DBHCP impound water within the mainstem
of the Upper Deschutes River. These are Crane Prairie Reservoir, which is created by Crane
Prairie Dam at RM 238.5, and Wickiup Reservoir that lies behind Wickiup Dam at RM 226.8. Five
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of the eight covered irrigation districts (AID, COID, LPID, NUID and SID) divert all or most of their
irrigation water from the mainstem Deschutes River within or immediately upstream of Bend.
Another district (TID) diverts a significant portion of its irrigation water within this reach as well.

4.2.2 Hydrology

The headwaters of the Deschutes and Little Deschutes rivers lie within the Cascade Range and
Newberry Volcano Deposits hydrogeologic unit described by Lite and Gannett (2002), while
middle elevations of both rivers (down to their confluence near La Pine) fall within the
Quaternary Sediment unit. Both units are characterized by highly-permeable materials with
rapid infiltration rates. Most precipitation that falls in the upper basin becomes groundwater
before reemerging at multiple springs and seeps. Direct surface runoff makes up a relatively
small percentage of the flow in the Upper Deschutes River. The net effect of this is an
unregulated flow regime that shows considerably less seasonal variation than many other
Cascade Mountain streams. Current stream flows are also heavily influenced by irrigation
activities, however, and show considerably more seasonal variation than unregulated flows. The
storage, release and diversion of irrigation water result in flows upstream of Bend that are
generally high in the late spring and summer and low in the fall, winter and early spring. Flows
downstream of Bend are low during the late spring and summer irrigation season because most
flow (natural and released storage) is diverted into six canals and multiple small diversions on
the Deschutes River and one canal on Tumalo Creek (see Chapter 3, Scope of the HCP for a
description of covered diversions). The rates of diversion at each of the covered facilities vary
during the irrigation season in accordance with the respective water rights, but peak diversions
typically occur between May 16 and September 15. During the fall, winter and early spring,
flows in the Middle Deschutes are also reduced from natural conditions by irrigation storage,
but natural inflow from tributaries and springs downstream of the reservoirs moderates the
influence of storage somewhat and winter flows are not nearly as low at Bend as they are
between Wickiup Dam and Fall River. Middle Deschutes River flows fluctuate periodically during
the winter when water is diverted into four of the canals (Central Oregon, Pilot Butte, Swalley
and Tumalo) for periods of 1 week or less each month to supply water for livestock.

The current hydrology of the Upper and Middle Deschutes River is illustrated by flow data for
the past 38 years (Figures 4-2 through 4-5). The effects of the irrigation activities are most
apparent in the Upper Deschutes and decrease in relative magnitude with downstream distance
due to the counteracting influences of tributary and groundwater inflows. Immediately
downstream of Wickiup Dam (Figure 4-2) flows are highest in the summer and lowest in the
winter. The same general trend is evident 45 miles downstream at Benham Falls (Figure 4-3),
but the total flow is increased roughly 500 cfs due to input from surface tributaries and
groundwater discharge. Another 17 miles downstream, just below Bend (Figure 4-4), the annual
flow pattern is quite different due to irrigation diversions. Winter flows in the Deschutes River
below Bend are not appreciably different from those at Benham Falls because there is limited
inflow and diversion between these two points, but summer flows are much lower below Bend
due to irrigation diversions. This same pattern persists to the gage at Culver (Figure 4-5), 40
miles downstream of Bend at the top of Lake Billy Chinook, but the total flow at Culver is higher
due to inflow from Tumalo Creek, Whychus Creek and groundwater discharge.
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Figure 4-2. Reported flow in the Deschutes River downstream of Wickiup Dam (RM 226) from 1981 through 2018. Source: OWRD 2020a.
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Figure 4-3. Reported flow in the Deschutes River at Benham Falls (RM 181) from 1981 through 2018. Source: OWRD 2020b.

DBHCP Chapter 4, October 2020

Page 4-6



Deschutes Basin HCP FINAL Chapter 4 — Current Conditions of Covered Lands

2,500

2,000

1,500 1 l l

1,000

MV L

0 — L i I I e e S E —— T

Oct-'80 Oct-'83 Oct-'86 Oct-'89 Oct-'92 Oct-'95 Oct-'98 Oct-'01 Oct-'04 Oct-'07 Oct-'10 Oct-'13 Oct-'16
Date
Figure 4-4. Reported flow in the Deschutes River downstream of Bend (RM 164) from 1981 through 2018. Source: OWRD 2020c.
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Figure 4-5. Reported flow in the Deschutes River at Culver (RM 120) from 1981 through 2018. Source: OWRD 2020d.
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4.2.3 Water Temperature

Water temperatures in the Upper and Middle Deschutes River show a strong seasonal trend
reflective of local weather patterns, with additional influences from the storage, release and
diversion of irrigation water (Figures 4-6 through 4-9). The 7-day running average of daily
maximum water temperatures (7-DADM) is typically 3 to 5 °C from December through February,
and 18°C or higher in July and August (Table 4-1). Daily maximum water temperatures also vary
longitudinally in the river. From 2011 through 2016, water leaving Wickiup Reservoir in
December (Figure 4-7) averaged 2.5°C warmer than water entering the reservoir (Figure 4-6),
while water leaving the reservoir in July averaged 7.5°C cooler than water entering during the
same month. This is largely due to the dampening effect of the reservoir, which has a maximum
volume of 200,000 acre-feet and a release structure that is up to 78 feet below the surface at
full pool. Water temperature data are not available for inflows to Crane Prairie Reservoir, but
that reservoir, which is considerably shallower than Wickiup, likely has a warming effect during
the summer that accounts for the high temperatures of water entering Wickiup.

Downstream of Wickiup Reservoir, winter water temperatures generally decrease with
downstream distance while summer water temperatures increase. The 7-DADM at Benham Falls
(Figure 4-8) averaged 0.4°C less than below Wickiup Reservoir (Figure 4-7) in December and
3.3°C warmer than below Wickiup Reservoir in July (Table 4-1). Infusions of cool water from
Tumalo Creek (RM 160) and a number of springs downstream of Big Falls (RM 132) counteract
the general trend of increasing summer temperature with downstream movement. Water
temperature data collected upstream and downstream of Tumalo Creek (Figures 4-10 and 4-11)
show the slight decrease in peak summer temperatures provided by cold Tumalo Creek water.
Similarly, data from multiple points between RM 133 and RM 120 in 2013 (Figures 4-12 and
4-13) illustrate the significant cooling effect of spring discharge to the river in this reach. About
1 mile upstream of Big Falls at Lower Bridge (RM 133), the 7-DADM was above 18°C for 102 days
and above 20°C for 65 days (Figure 4-12). About 5 miles downstream of Big Falls at Foley (RM
128) the river was cooler; the 7-DADM was above 18°C for 41 days and above 20°C for 4 days.
Another 8 miles downstream at the Culver Gage (RM 120), the reported 7-DADM only exceeded
16°C briefly during 2013.

The 112.5 miles of Deschutes River from Wickiup Dam to Lake Billy Chinook are identified as
water temperature limited under Section 303(d) of the Clean Water Act for exceeding the year-
round maximum 7-DADM of 18°C for salmon and trout rearing and migration (ODEQ 2017).
Crane Prairie and Wickiup reservoirs are also identified as water temperature limited for
exceeding the year-round maximum 7-DADM of 12°C for bull trout spawning and juvenile
rearing. Fish use designation for the Upper and Middle Deschutes River is salmon and trout
rearing and migration (ODEQ 2017). Resident trout are present in the Deschutes River from the
headwaters to the mouth, but bull trout, steelhead and salmon are absent above Big Falls

(RM 132).
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Figure 4-6. Seven-day averages of daily maximum water temperatures (7-DADM) in the
Deschutes River below Crane Prairie Reservoir (RM 238). Source: Reclamation
2017a.
28
26 T ——2011 ——2012
24
22 | 2013 2014
20
—2015 —2016
18 -
& 16 ~
> 14
a
< 12
o
~ 10
8
6 \
4 -
2 \
0 : : : : : : : : : : :
1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec
Date
Figure 4-7. Seven-day averages of daily maximum water temperatures (7-DADM) in the

Deschutes River below Wickiup Reservoir (RM 223). Source: Reclamation 2017a.
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Figure 4-8. Seven-day averages of daily maximum water temperatures (7-DADM) in the

Deschutes River at Benham Falls (RM 181). Source: Reclamation 2017a.
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Figure 4-9. Seven-day averages of daily maximum water temperatures (7-DADM) in the
Deschutes River below Bend (RM 164). Source: Reclamation 2017a.
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Table 4-1. Monthly averages for the 7-day average of daily maximum water temperature
(7-DADM) in the Deschutes River from 2011 through 2016.

7-DADM Monthly Average (°C)
MONTH Deschutes River Deschutes River
below Crane below Wickiup Deschutes River Deschutes River
Prairie Reservoir Reservoir at Benham Falls below Bend
JAN 3.3 4.7 4.6 3.3
FEB 4.1 4.8 5.7 4.4
MAR 5.1 5.4 7.9 6.9
APR 9.0 8.6 11.2 10.2
MAY 14.5 12.3 14.4 13.6
JUN 18.7 13.8 16.7 15.8
JUL 225 15.0 18.3 17.3
AUG 22.0 16.0 18.2 17.3
SEP 17.8 14.4 154 14.7
oCT 11.6 11.0 10.7 10.2
NOV 5.5 7.6 7.0 5.9
DEC 2.6 5.1 4.7 3.1

Source: Reclamation 2017a.

DBHCP Chapter 4, October 2020 Page 4-11



Deschutes Basin HCP

FINAL

Chapter 4 — Current Conditions of Covered Lands

24
22
20
18
16
& 14
> 12
a
z ¥ SN
SO / —2010 ——2011 \\\%
6 —2012  =—2013
4
5 2014  =—2015
0 : : : : : :
15-Apr 15-May 15-Jun 15-Jul 15-Aug 15-Sep 15-Oct
Date
Figure 4-10. Seven-day averages of daily maximum water temperatures (7-DADM) in the
Deschutes River upstream of Tumalo Creek (RM 160.25), mid-April through
October. Source: UDWC 2016.
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Figure 4-11.  Seven-day averages of daily maximum water temperatures (7-DADM) in the

Deschutes River downstream of Tumalo Creek (RM 160.00) from mid-April
through October. Source: UDWC 2016.
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Figure 4-12.  Seven-day averages of daily maximum water temperatures (7-DADM) in the
Deschutes River at Lower Bridge (RM 133) from mid-April through October.
Source: UDWC 2016.
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Figure 4-13.  Seven-day averages of daily maximum water temperatures (7-DADM) at three

locations in the Middle Deschutes River from March through October 2013.
Source: UDWC 2016.
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4.2.4 Water Quality

Waters in the Deschutes Basin upstream of Bend are designated under Oregon Administrative
Rules (OAR) 340 Division 41 for all beneficial uses except hydropower, commercial navigation
and transportation (Table 4-2). Portions of the Deschutes River upstream of Bend are listed as
water quality limited for flow modification, habitat modification, dissolved oxygen (DO),
chlorophyll a and pH (Table 4-3). Flow modification is associated with the storage and release of
water at Crane Prairie and Wickiup reservoirs, which has altered the seasonal hydrology of the
river. Habitat modification has resulted from a combination of flow modification, riparian land
use (agricultural, forestry, residential, commercial and recreational), aquatic recreation
(boating) and direct removal of instream large wood (USFS 1996).

Table 4-2. Designated beneficial uses for surface waters of the Deschutes Basin.
Beneficial Uses Deschutes River Deschutes River Deschutes River All Other
(Mouth to Pelton (Pelton Regulating (above Bend Basin Stems
Regulating Dam) Dam to Bend Diversion Dam)
Diversion Dam) and Metolius River
and Crooked River

Public Domestic

X X X X
Water Supply’
Private Domestic
Water Supply? X X X X
Industrial Water X X X X
Supply
Irrigation X X X X
Livestock Watering X X X X
Fish and Aquatic Life X X X X
Wildlife and Hunting X X X X
Fishing X X X X
Boating X X X X
Water Cpntact X X X X
Recreation
Aesthetic Quality X X X X
Hydro Power X
Commercial
Navigation and
Transportation

Source: ODEQ 2003.

DBHCP Chapter 4, October 2020

Page 4-14



Deschutes Basin HCP FINAL Chapter 4 — Current Conditions of Covered Lands

Table 4-3. Upper and Middle Deschutes River reaches covered by the DBHCP that are identified in Oregon’s
2012 Integrated Report as water quality limited.
Status
Reach Pollutant Season Criteria
Category Description
RM 102.3 - Chlorophylla Summer Reservoir, river, estuary, non- 5 Water quality limited,
106.3 thermally stratified lake: 0.015 303(d) list, TMDL
mg/I needed
RM 102.3 - pH Summer pH 6.5 to 8.5 5 Water quality limited,
106.3 303(d) list, TMDL
needed
RM 168.2 - Chlorophylla Summer Reservoir, river, estuary, non- 5 Water quality limited,
189.4 thermally stratified lake: 0.015 303(d) list, TMDL
mg/I needed
RM 116.0 - Dissolved Jan1- Spawning: Not less than 11.0 5 Water quality limited,
222.2 Oxygen May 15 mg/L or 95% of saturation 303(d) list, TMDL
needed
RM 171.7 - Dissolved Yearround Cold water: Not less than 8.0 5 Water quality limited,
223.3 Oxygen mg/l or 90% of saturation 303(d) list, TMDL
needed
RM 126.4 - Flow Undefined  The creation of tastes or odors 4C Water quality limited,
162.6 Modification or toxic or other conditions not a pollutant
] that are deleterious to fish or o
RM 168.2 - Flow. o Undefined  iper aquatic life or affect the 4C Water quality limited,
189.4 Modification potability of drinking water or not a pollutant
RM 189.4 - Flow Undefined t:e Iﬁ?'f]tabmty (ifbflsh"or g 4Cc Water quality limited,
222.2 Modification shefilish may not be aflowed. not a pollutant
RM 168.2 - Habitat Undefined  The creation of tastes or odors 4C Water quality limited,
189.4 Modification or toxic or other conditions not a pollutant
) ) that are deleterious to fish or o
RM 189.4 - Habl’Fa.t . Undefined  qiher aquatic life or affect the 4C Water quality limited,
222.2 Modification potability of drinking water or not a pollutant
the palatability of fish or
shellfish may not be allowed.
RM 110.8 - Temperature Year round Salmon and trout rearing and 5 Water quality limited,
223.3 migration: 7-DADM < 18.0°C 303(d) list, TMDL
needed
RM 223.3 - Temperature Year round Bull trout spawning and 5 Water quality limited,
244.8 juvenile rearing: 7-DADM < 303(d) list, TMDL
12°C needed

Source: ODEQ 2017.
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Elevated levels of total dissolved gas (TDG) have been reported for the Deschutes River below
Wickiup Dam (ODEQ 2011; Symbiotics 2009). High concentrations of atmospheric gasses
(primarily nitrogen and oxygen) in aquatic habitats are known to cause the formation of gas
bubbles in the blood and tissue of fish and other aquatic organisms that can be harmful or fatal
(Rulifson and Pine 1976; Weitkamp and Katz 1980). Covered fish species are absent from the
Deschutes River for nearly 100 miles downstream of Wickiup Dam, but Oregon spotted frogs,
which can also be susceptible to gas bubble disease (Colt et al. 1984, 1987) have been reported
roughly 7 miles downstream of the dam at Bull Bend (RM 219). The Oregon State standard for
TDG is a maximum of 110 percent of saturation relative to atmospheric pressure (OAR 340-041-
0031). ODEQ (2011) reported TDG levels from 109 to 115 percent saturation in samples
collected by Reclamation in the tailrace below the stilling basin in July of 1995, 2001, 2004 and
2007. Symbiotics (2009) collected continuous TDG readings (every 15 minutes for a period of
24 hours) in the tailrace below the stilling basin in 2009, once in April and twice monthly from
May to September. These TDG readings ranged from 107 percent saturation to 119 percent
saturation, with readings toward the lower end of the range generally occurring in May and June
and readings toward the higher end of the range generally occurring in late July, August, and
September. In the Symbiotics (2009) data, TDG exceeded 110 percent whenever releases from
the dam exceeded 1,000 cfs.

Additional measurements of TDG were made for several miles below Wickiup Dam during peak
irrigation releases in September of 2013 and 2014 (Carlson 2013, 2014). In both years, TDG
concentrations greater than 100 percent were reported, but no concentrations of 110 percent
or more were observed (Table 4-4). TDG concentrations showed a gradual decrease with
downstream movement, and dropped to less than 104 percent before the confluence with the
Little Deschutes River.
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Table 4-4.  Results of monitoring for total dissolved gas (TDG) in the Deschutes River downstream of Wickiup Dam in 2013 and 2014.

ALL] Water
Location River Date Time Below Tem BP AP DO 0 N2 TDG
Mile Wickiup (oc)p (mmHg) (mmHg) (mg/L) (%Sat) (%Sat) (% Sat)
Dam (cfs)
8/27/2013 13:20 1,390 14.6 651 44 9.60 111.0 106.0 107.0
Below Wickiup Dam 226.8
7/29/2014 14:00 1,535 15.0 653 53 9.47 109.2 108.2 108.1
Downstream from Wickiup 5 o /575013 1345 1,390 14.6 651 53 9.90 1140 1070  108.0
Dam 0.1 mile
Tenino Boat Ramp 226.2 8/27/2013 12:50 1,390 14.6 651 46 9.90 114.0 106.0 107.0
Between Tenino and Wyeth 221.6 8/27/2013 12:20 1,390 15.2 652 44 10.20 119.0 104.0 107.0
8/27/2013 11:30 1,390 15.4 653 43 10.00 116.0 104.0 107.0
Wyeth Campground 217.8
7/29/2014 12:50 1,535 17.0 657 38 9.75 117.2 103.1 105.8
8/27/2013 14:40 1,390 16.4 652 34 9.50 113.0 103.0 105.0
Pringle Falls Campground 216.5
7/29/2014 15:10 1,535 17.0 656 37 9.25 111.2 104.4 105.6
La Pine State Park 209.4 7/29/2014 19:00 1,535 17.1 657 24 8.94 107.6 102.9 103.7

Source: Carlson 2013, 2014.
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4.3 Crescent Creek and Little Deschutes River

4.3.1 Geography and Land Use

Crescent Creek is the largest tributary to the Little Deschutes River, which is in turn the largest
tributary to the Upper Deschutes River. Crescent Creek flows into the Little Deschutes River at
RM 57, about 12 miles south of La Pine. The Little Deschutes River flows into the Deschutes
River at RM 193, within the unincorporated residential and resort community of Sunriver (Figure
4-14). Like the Upper Deschutes River, Crescent Creek and the Little Deschutes River have
generally low gradients (< 1%) and very high rates of meander with numerous side channels,
sloughs and oxbows. Crescent Lake Reservoir, which is owned and operated by Tumalo Irrigation
District, lies behind Crescent Dam at RM 29 on Crescent Creek. It is the only regulating reservoir
in the Little Deschutes subbasin. Water is diverted for irrigation at a number of locations along
lower Crescent Creek and the Little Deschutes River, none of which is associated with the
DBHCP.

National Forest System lands dominate the upper elevations of the Little Deschutes subbasin
while lower elevations, including most lands directly adjacent to Crescent Creek and the Little
Deschutes River, are privately owned and used for forestry, agriculture, grazing, recreation and
residential development. Riparian areas on NFS lands are mostly forested and stream beds and
banks are relatively undisturbed. In contrast, riparian areas and streambanks on many private
lands, particularly those along the Little Deschutes River near the communities of Crescent, La
Pine and Sunriver, are highly modified and degraded by agriculture, cattle grazing and
development (NPCC 2004). The 11.5 miles of Crescent Creek downstream of Crescent Lake Dam
are designated Recreational under the Federal Wild and Scenic Rivers Act of 1968.

4.3.2 Hydrology

Crescent Creek and the Little Deschutes River have a combined drainage area of 1,050 mi%. They
lie within the La Pine subbasin, a geologic formation characterized by several hundred feet of
low-permeability, fine grained sediment (Lite and Gannett 2002). Unlike other streams within
the upper Deschutes Basin, where flows are supported largely by spring discharge, Crescent
Creek and the Little Deschutes have unregulated flows that show strong seasonal variation
driven by surface runoff. Unregulated surface flows typically peak during spring runoff and
intermittent storm events, and drop to prolonged annual lows in mid- to late summer. This
natural fluctuation is dampened by the operation of Crescent Lake Reservoir, but a strong
seasonal pattern is still apparent (Figures 4-15 and 4-16). Historical operation of Crescent Lake
Reservoir reduced the monthly median flow during the long storage season that was dampened
with downstream distance by natural inflow from tributary streams; operation of the reservoir
also caused a more pronounced increase in flow during the irrigation season that persisted for
the entire distance from Crescent Dam to the lower Little Deschutes River (Figure 4-17).
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Figure 4-14.  Map of the Little Deschutes Subbasin.
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Figure 4-15. Reported flow in Crescent Creek below Crescent Dam from 1981 through 2018. Source: OWRD 2020e.
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Figure 4-16. Reported flow in the Little Deschutes River near LaPine (RM 26) from 1981 through 2018. Source: OWRD 2020f.
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Figure 4-17.  Monthly median flows in Crescent Creek (RM 29) and the Little Deschutes River

near LaPine (RM 26) from 1983 through 2014. Source: R2 and Biota Pacific 2016.

4.3.3 Water Temperature

Continuous water temperature data are available for Crescent Creek below Crescent Dam
(Figure 4-18) and the Little Deschutes River at La Pine (Figure 4-19). Data from 2011 through
2016 at both locations show a strong and consistent seasonal trend in 7-DADM. In Crescent
Creek, the 7-DADM drops to as low as 3°C during the late winter, and reaches as high 20 to 22 °C
in mid-summer. The 7-DADM shows a similar trend in the Little Deschutes River at La Pine,
except that temperatures tend to be lower in the winter and higher in the summer at La Pine,
often exceeding 22°C.

Crescent Creek (RM 0.0 to 11.0) and the Little Deschutes River (RM 0.0 to 68.8) are identified as
water temperature limited under Section 303(d) of the Clean Water Act for exceeding the year-
round maximum 7-DADM of 18°C for salmon and trout rearing and migration (ODEQ 2017).
Crescent Creek is also identified as water temperature limited for exceeding the year-round
maximum 7-DADM of 12°C for bull trout spawning and juvenile rearing from RM 11.0 to 30.1.
Resident rainbow trout are present in the covered reaches of Crescent Creek and the Little
Deschutes River, but bull trout and salmon are absent.
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Figure 4-18.  Seven-day averages of daily maximum water temperatures (7-DADM) in
Crescent Creek below Crescent Dam. Source: Reclamation 2017b.
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Figure 4-19. Seven-day averages of daily maximum water temperatures (7-DADM) in Little

Deschutes River at La Pine. Source: Reclamation 2017b.
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4.3.4 Water Quality

The lower 73.6 miles of the Little Deschutes River are listed as water quality limited for failing to
meet the year round cold water DO criterion of 8.0 mg/L or 95 percent saturation (Table 4-5).
The lower 68.8 miles of the Little Deschutes River also fail to meet the January 1 to May 15
salmonid spawning DO criterion of 11.0 mg/L or 95 percent saturation.

Table 4-5. Crescent Creek and Little Deschutes River reaches covered by the DBHCP that are
identified in Oregon’s 2012 Integrated Report water quality limited.
Status
W,
L Lo Pollutant Season Criteria
Reach A
Category Description
Crescent Creek
RM0.0-11.0 Temperature | Year round Salmon and trout rearing 5 Water quality
and migration: 7-DADM < limited, 303(d)
18.0°C list, TMDL
needed
RM 11.0-30.1 Temperature Year round Bull trout spawning and 5 Water quality
juvenile rearing: 7-DADM < limited, 303(d)
12°C list, TMDL
needed
Little Deschutes River
RM 0.0- 68.8 Dissolved Jan1—May  Spawning: Not less than 5 Water quality
oxygen 15 11.0 mg/L or 95% of limited, 303(d)
saturation list, TMDL
needed
RM 0.0-73.6 Dissolved Year round Cold water: Not less than 5 Water quality
oxygen 8.0 mg/l or 90% of limited, 303(d)
saturation list, TMDL
needed
RM 0.0 - 68.8 Temperature | Year round Salmon and trout rearing 5 Water quality
and migration: 7-DADM < limited, 303(d)
18.0°C list, TMDL
needed

Source: ODEQ 2017.
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4.4 Tumalo Creek

4.4.1 Geography and Land Use

Tumalo Creek headwaters lie within the Three Sisters Wilderness Area near Broken Top
Mountain, and the creek flows into the Deschutes River a short distance downstream of Bend at
RM 160 (Figure 4-20). The upper three-fourths of the steep, narrow, forested watershed lie
within the Deschutes National Forest; the lower fourth is predominantly agricultural and rural
residential land within Tumalo Irrigation District. Portions of the upper and middle watershed
have been impacted by wildfire in recent years, but instream habitat conditions remain
generally good (NPCC 2004). Spring and summer flows in Tumalo Creek are augmented by 15 to
20 cfs diverted by ditch into the Middle Fork from Crater, Little Crater and Soda creeks. Water is
diverted out of Tumalo Creek and into the Tumalo Feed Canal for irrigation at RM 2.8. There is
no in-channel storage or other regulation of flows in Tumalo Creek.

4.4.2 Hydrology

The entire Tumalo Creek watershed lies within the Cascade Range and Newberry Volcano
Deposits hydrogeologic unit described by Lite and Gannett (2002). Subsurface permeability in
Tumalo Creek is less than in other portions of the upper Deschutes Basin, and this gives Tumalo
Creek a greater reliance on surface runoff and a more pronounced, although still relatively
modest seasonal fluctuation in flow. Upstream of the TID diversion at RM 2.8, the unregulated
Tumalo Creek shows a substantial and predictable peak during spring runoff, moderate flows
during the summer, and annual low flows during the winter (Figure 4-21). Downstream of the
diversion, the lower 2.8 miles of creek experience substantially reduced spring and summer
flows, but fall and winter flows are relatively unaffected.
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Figure 4-20. Map of the Tumalo Creek Subbasin.
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Figure 4-21. Reported flow in Tumalo Creek above and below Tumalo Feed Canal Diversion (RM 2.8) from 2000 through 2018. Source: OWRD
2020g. (Note: The reporting period for Tumalo Creek is shorter than for other covered waters due to limited availability of historical
data.)
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4.4.3 Water Temperature

Continuous water temperature data for lower Tumalo Creek since 2011 show a seasonal pattern
typical of the Deschutes Basin (Figure 4-22). The 7-DADM ranges from a low near 0°Cin
December and January to a high between 14°C and 16°C in July and August of most years. While
available data do not show the 7-DADM exceeding 18°C in the past 6 years, the lower 12.5 miles
of Tumalo Creek are identified as water temperature limited under Section 303(d) of the Clean
Water Act for exceeding the year-round maximum 7-DADM of 18°C for salmon and trout rearing
and migration (ODEQ 2017).
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Figure 4-22.  Seven-day averages of daily maximum water temperatures (7-DADM) in Tumalo
Creek below the Tumalo Feed Canal. Source: Reclamation 2017c.
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4.4.4 Water Quality

The lower 11.2 miles of Tumalo Creek are listed as water quality limited due to flow
modifications deleterious to fish or other aquatic life (Table 4-6).

Table4-6  Tumalo Creek reaches covered by the DBHCP that are identified in Oregon’s 2012
Integrated Report as water quality limited.

Status
Reach Pollutant Season Criteria

Category Description

RM0.0-12.5 Temperature Year Round Salmon and trout 5 Water quality
(Non- rearing and migration: limited, 303(d)

spawning) 7-DADM < 18.0°C list, TMDL needed
RM0.0-11.2 Flow Undefined The creation of tastes 4C Water quality
Modification or odors or toxic or limited, not a
other conditions that pollutant

are deleterious to fish
or other aquatic life or
affect the potability of
drinking water or the
palatability of fish or
shellfish may not be
allowed.

Source: ODEQ 2017.
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4.5 Whychus Creek

4.5.1 Geography and Land Use

Whychus Creek (previously known as Squaw Creek) originates at an elevation of over 10,000
feet on the east slopes of the Three Sisters Peaks, and enters the Deschutes River at elevation
2,100 feet between Big Falls and Lake Billy Chinook (Figure 4-23). Over a course of 35 miles the
creek drains over 250 mi? of forestland, irrigated farmland, unirrigated rangeland, residential
development and commercial development. It flows through the City of Sisters, Oregon at about
RM 23. The major tributaries to Whychus Creek are Snow Creek, Pole Creek, and Indian Ford
Creek.

Water is diverted from Whychus Creek for irrigation and stock watering at multiple locations
between RM 25.9 and RM 2.7. The largest diverter is Three Sisters Irrigation District (RM 24.2),
which stores water in two out-of-channel reservoirs (Watson and McKenzie Canyon). There is no
in-channel storage of flow in Whychus Creek. Portions of the stream have been heavily modified
(channelized) for flood control purposes and impacted by cattle grazing, to the detriment of
aquatic, riparian and floodplain habitat functions (NPCC 2004). Flow restoration, physical habitat
restoration and removal of man-made barriers are ongoing (Mork 2014).

4.5.2 Hydrology

Natural flows in Whychus Creek are influenced predominantly by headwater snowmelt, with
additional contributions from surface tributaries and groundwater exchange in the lower
reaches. Natural flows upstream of the City of Sisters consistently peak at 200 to 400 cfs in June
and drop to 60 cfs or less in late winter (Figure 4-24). Extreme peak flows as high as 1,000 cfs
have been reported during episodic winter storms. Between the TDIS diversion at RM 24.2 and
the City of Sisters the creek loses about 5 to 10 cfs to groundwater. Downstream of Sisters the
natural flow is increased by a number of surface tributaries and springs, including Indian Ford
Creek (RM 21.9), multiple small springs near Camp Polk Road (RM 17), and Alder Springs that
contributes as much as 90 cfs to the lower 1.4 miles of the creek. Irrigation diversions by TSID
and others beginning at about RM 26 reduce flows considerably from April through October and
to a lesser extent from November through March (Figures 4-25 and 4-26).
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Figure 4-23.  Map of the Whychus Creek Subbasin.
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Figure 4-24.

Reported flow in Whychus Creek at Gage 14075000 upstream of TSID diversion from 1981 through 2018. Source: OWRD 2020h.
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Figure 4-25.

Estimated flow in Whychus Creek downstream of TSID diversion from 1981 to 2008. Source: OWRD 2020i. (Note: The reporting
period for Whychus Creek is shorter than for other covered waters due to lack of historical data after 2008.)
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Figure 4-26.  Monthly medians of daily average flows in Whychus Creek upstream and downstream of major
irrigation diversions from 1983 through 2011.

4.5.3 Water Temperature

Summer water temperatures in Whychus Creek increase with downstream movement due to
the combined effects of reduced flow and increased solar radiation. The 7-DADM in the forested
upper reach of the creek generally remains below 16°C throughout the year (Figure 4-27).
Downstream of the forest, between the TSID Diversion and the City of Sisters, reductions in both
flow and riparian shade result in 7-DADM levels that exceed 16°Cin June, July and August of
some years and have reached as high as 19°C (Figure 4-28). Downstream of Sisters, water
temperatures continue to increase and the 7-DADM regularly exceed 20°C in mid-summer
(Figure 4-29). In lower Whychus Creek, discharge from Alder Springs (RM 1.4) provides a cooling
effect that keeps the 7-DADM from exceeding 16°C (Figure 4-30). Whychus Creek is identified as
water temperature limited under Section 303(d) of the Clean Water Act for exceeding the year-
round maximum 7-DADM of 18°C for salmon and trout rearing and migration from the mouth to
RM 40.3 (ODEQ 2017).

DBHCP Chapter 4, October 2020 Page 4-32



Deschutes Basin HCP FINAL Chapter 4 — Current Conditions of Covered Lands

18

7-DADM (°C)

4 —2012 =——12014 \"4

2 —2015

0 ; ; ; ; ; ;

12-Apr 12-May 12-Jun 12-Jul 12-Aug 12-Sep 12-Oct
Date

Figure 4-27.  Seven-day averages of daily maximum water temperatures (7-DADM) in
Whychus Creek upstream of Three Sisters Irrigation District Diversion at Gage
14075000 during the irrigation season. Source: UDWC 2016.
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Figure 4-28.  Seven-day averages of daily maximum water temperatures (7-DADM) in
Whychus Creek downstream of Three Sisters irrigation District Diversion at
Forest Road 4606 during the irrigation season. Source: UDWC 2016.
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Figure 4-29.  Seven-day averages of daily maximum water temperatures (7-DADM) in lower

Whychus Creek at Forest Road 6360 (approximate RM 6.00) during the
irrigation season. Source: UDWC 2016.
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Figure 4-30.  Seven-day averages of daily maximum water temperatures (7-DADM) in
Whychus Creek near the mouth (RM 0.25) during the irrigation season. Source:

UDWC 2016.
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4.5.4 Water Quality

Whychus Creek is listed as water quality limited due to flow modifications that are deleterious
to fish or other aquatic life from RM 1.9 to RM 23.7 (Table 4-7).

Table 4-7. Whychus Creek reaches covered by the DBHCP that are identified in Oregon’s 2012
Integrated Report as water quality limited.

Status
Reach Pollutant Season Criteria
Category Description
RM 0.0 - Temperature Year Round  Salmon and trout 5 Water quality
40.3 (Non- rearing and limited, 303(d) list,
spawning) migration: 7-DADM TMDL needed

<£18.0°C
RM 1.9 - Flow Undefined The creation of 4C Water quality
23.7 Modification tastes or odors or limited, not a

toxic or other pollutant

conditions that are
deleterious to fish or
other aquatic life or
affect the potability
of drinking water or
the palatability of
fish or shellfish may
not be allowed.
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4.6 Lower Deschutes River

4.6.1 Geography and Land Use

The Lower Deschutes River covers 100 miles from Pelton Reregulating Dam to the mouth at the
Columbia River (Figure 4-1). Most of this reach is confined to a deep, narrow, steep-sided valley
with very low sinuosity and a uniform gradient of about 0.23 percent (Fassnacht et al. 2003).
Stream width averages 236 feet and varies from 30 to 560 feet. Channel stability is high, with
very little migration from year to year and few side channels (Curran and O’Connor 2003, cited
in NPCC 2004). Riparian vegetation in this arid region is generally limited to a narrow band of
alder, willows and grasses directly adjacent to the river channel. Major tributaries to the Lower
Deschutes River are White River, Warm Springs River and Shitike Creek from the west; and Trout
Creek and Willow Creek from the east.

Land ownership along the Lower Deschutes River is a combination of tribal (Warm Springs
Reservation), public (BLM and State of Oregon within the river canyon) and private (in the
surrounding uplands). Land use is mostly range, agriculture (irrigated and dry land) and
recreational. Population density along the Lower Deschutes River is very low. The entire reach
from Pelton Reregulating Dam to the mouth is designated as Recreational under the Federal
Wild and Scenic Rivers Act of 1968. The Lower Deschutes River is influenced by operation of the
Pelton Round Butte Hydroelectric Project, as well as by covered irrigation activities (storage,
release, diversion and return of water) occurring upstream of Pelton Round Butte. There is no
storage or diversion of irrigation water covered by the DBHCP downstream of Pelton
Reregulating Dam.

4.6.2 Hydrology

Flow in the Deschutes River increases more than twofold between Culver (RM 120; Figure 4-5)
and Madras (RM 100; Figure 4-31), mostly due to inflow that originates as spring discharge to
the Metolius River and Lower Crooked River. The net effects of this large, relatively constant
inflow are a reduction in the relative influence of upstream irrigation activities (i.e., less
difference between regulated and unregulated flows) and less seasonal fluctuation in flow
compared to the Middle Deschutes River.

4.6.3 Water Temperature

The large volume and predominantly groundwater origin of flow in the Deschutes River at
Madras keep water temperatures in the river naturally low. The selective water withdrawal
system at the Pelton Round Butte Project, which allows managers to control the temperature of
water leaving Lake Billy Chinook, minimizes any reservoir-related change in water temperature.
As a result, the 7-DADM in the Deschutes River near Madras stays between 6 and 16 °C year-
round (Figure 4-32). Downstream, however, naturally high levels of solar radiation and limited
inflow of additional cool groundwater allow the river to warm. Near the mouth of the river at
Moody, the 7-DADM often exceeds 20°C in mid-summer (Figure 4-33).
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Figure 4-31. Reported flow in the Deschutes River downstream of Madras (RM 100) from 1981 through 2018. Source: OWRD 2020;.
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Figure 4-32.  Seven-day averages of daily maximum water temperatures (7-DADM) in the
lower Deschutes River near Madras, Oregon (Gage 14092500) from 2011
through 2016. Source: USGS 2017a.
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Figure 4-33.  Seven-day averages of daily maximum water temperatures (7-DADM) in the
lower Deschutes River at Moody, near Biggs, Oregon (Gage 14103000) from
2011 through 2016. Source: USGS 2017b.
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The Lower Deschutes River is identified as water temperature limited under Section 303(d) of
the Clean Water Act for exceeding the summer maximum 7-DADM of 17.8°C for salmon and
trout rearing and migration from the mouth to RM 46.4 (ODEQ 2017). It is also listed as water
quality limited for exceeding the maximum 7-DADM of 12.8°C for salmon and trout spawning
from RM 46.4 to 99.8. The lower Deschutes River is designated for salmon and trout rearing and
migration use from the mouth to about RM 84. Between RM 84 and RM 110 it is designated for
core cold-water habitat use. Designated salmon and steelhead spawning use in the lower

84 miles of river occurs from 15 October to 15 May, and from RM 84 to Pelton Reregulating Dam
(RM 99.8) it occurs from 15 October to 15 June.

NUID operates eight irrigation returns to the Middle and Lower Deschutes River (see Section
3.5.5.7, Return Flows). These returns convey very small amounts of water, operate infrequently
and/or flow directly into one of the Pelton Round Butte Project reservoirs. All eight returns have
maximum flows that amount to 1 percent or less of the flow in the receiving water at the point
of return, and thus all are incapable of altering the temperature of the receiving water more
than 0.1°C (R2 and Biota Pacific 2013a).

4.6.4 Water Quality

Portions of the Lower Deschutes River are listed as water quality limited for DO and pH

(Table 4-8). From Pelton Reregulating Dam to RM 83.8, the river is listed for falling below the
minimum DO concentration of 11.0 mg/| for salmonid spawning. From the Reregulating Dam to
RM 46.4, the river falls outside the fall/winter/spring pH range of 6.5 to 8.5. From RM 46.4 to
the mouth, the river falls outside the same pH range during the summer.

Table 4-8. Lower Deschutes River reaches covered by the DBHCP that are identified in Oregon’s 2012
Integrated Report as water quality limited.

Status
Reach Pollutant Season Criteria
Category Description

RM 83.8-99.8 DO Oct 15 - Jun 15 Spawning: Not less than 5 Water quality limited,

11.0 mg/L or 95% of 303(d) list, TMDL needed
saturation

RMO0.0-46.4 pH Summer pH 6.5 to 8.5 5 Water quality limited,
303(d) list, TMDL needed

RM 46.4-99.8 pH Fall / Winter/ pH6.5t08.5 5 Water quality limited,
Spring 303(d) list, TMDL needed

RM0.0-46.4 Temperature Sep1-Jun30 Spawning: 7-DADM < 5 Water quality limited,
12.8C 303(d) list, TMDL needed

RM0.0-46.4 Temperature Summer Rearing: 7-DADM < 5 Water quality limited,
17.8C 303(d) list, TMDL needed

RM 46.4-99.8 Temperature Sep 1-Jun30 Spawning: 7-DADM < 5 Water quality limited,
12.8C 303(d) list, TMDL needed

Source: ODEQ 2017.
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4.7 Trout Creek

4.7.1 Geography and Land Use

Trout Creek is an eastside tributary to the Deschutes River in Jefferson, Crook and Wasco
counties (Figure 4-34). With its headwaters at an elevation of 5,900 feet in the Ochoco
Mountains northeast of Prineville, it has a drainage area 670 mi?. It flows into the Deschutes
River at RM 87, about 13 miles downstream of Pelton Reregulating Dam. Mud Springs Creek is a
tributary to Trout Creek with a drainage area of about 94 mi?. It is the lowest tributary to Trout
Creek, entering about 2.5 miles upstream of where Trout Creek enters the Deschutes River.
Sagebrush Creek is a small tributary to Mud Springs Creek that drains 7.4 mi% and enters Mud
Springs Creek at about RM 1.6.

Land ownership in the Trout Creek watershed is 88 percent private and 12 percent federal
(Watershed Professionals Network 2002). Land use is predominantly rangeland (86%) and
forestry (12%). Steelhead trout have access to most of Trout Creek and the lower 1.6 miles of
Mud Springs Creek. Sagebrush Creek enters Mud Springs Creek upstream of the anadromous
barrier.

NUID maintains two irrigation returns at the north end of its distribution system in an area
known as Agency Plains. The Lateral 58-11 Drain flows into Sagebrush Creek at about RM 1.4
(Figure 4-34). The Lateral 61-11 Drain flows directly into Mud Springs Creek at RM 8.0, about 6.4
miles above the anadromous barrier. Both returns spill variable amounts of water throughout
the irrigation season (April through September). The 58-11 spills up to 5 cfs and the 61-11 spills
of up to 2 cfs. Both returns also spill up to 50 cfs for less than one day at the start of the
irrigation season. Water is diverted from Trout Creek and Mud Springs Creek at several dozen
locations for irrigation and other uses (Watershed Professionals Network 2002); none of these
diversions is covered by the DBHCP.

4.7.2 Hydrology

Flows in Trout and Mud Springs creeks have distinctly different seasonal patterns (Figure 4-35).
Trout Creek flows typically peak in spring during snowmelt and drop to annual lows in mid-
summer. From 2000 through 2016, the monthly median of the daily average flow for April in
Trout Creek was almost six times the monthly median for July. In contrast, Mud Springs Creek
fluctuates little from one season to the next. Of particular note is that from July through
November, Mud Springs Creek contributes the majority of the flow in lower Trout Creek. Both
creeks experience periodic peak flows during storm events (Figures 4-36 and 4-37).

Comparison of reported flows from 2000 to 2016 with OWRD estimates of natural flows (Figures
4-38 and 4-39) illustrates the hydrologic influence of the return flows. From June through
November in both creeks, nearly all the reported flow is from sources other than the natural
flow. A significant portion of this reported flow originates from the returns, and much of the rest
likely comes from springs that discharge into Mud Springs Creek below Agency Plains in the
vicinity of the 61-11 Return.
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Figure 4-34. Map of the Trout Creek Subbasin.
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Figure 4-35. Monthly medians of daily average flows in Trout Creek (Gage 14095255) and
Mud Springs Creek (Gage 14095250) from 2000 through 2018.
Source: OWRD 2020k. (Note: The reporting period is shorter than for other
covered waters due to lack of historical data prior to 2000.)
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Figure 4-36. Reported flow in Trout Creek near Gateway, Oregon from 2000 through 2018. Source: OWRD 2020k. (Note: The reporting period for
Trout Creek is shorter than for other covered waters due to lack of historical data prior to 2000.)
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Figure 4-37.  Reported flow in Mud Springs Creek near Gateway, Oregon from 2000 through 2018. Source: OWRD 2020k. (Note: The reporting
period for Mud Springs Creek is shorter than for other covered waters due to lack of historical data prior to 2000.)
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Figure 4-38.  Comparison of reported flow (2000-2018) and estimated natural flow in Trout Creek.
Source: OWRD 2020k, 2020lI.
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Figure 4-39.

Comparison of reported flow (2000-2018) and estimated natural flow in Mud Springs
Creek. Sources: OWRD 2020k, 2020I.
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4.7.3 Water Temperature

Water temperatures in Mud Springs Creek and lower Trout Creek show a seasonal pattern
typical of the Deschutes Basin. Temperatures (7-DADM) remain below 10°C for most of the
winter and exceed 20°C by mid-summer (Figures 4-40 and 4-41). Peak summer temperatures in
July can be over 22°C. Seasonal patterns in both creeks are consistent from year to year, but
temperatures can fluctuate 2°C or more from week to week at any time of year. A comparison
of flow and water temperature data for 2015 and 2016 shows that while the two creeks have
different seasonal flow patterns they have very similar temperatures year round (Figures 4-42
and 4-43). Mud Springs Creek is slightly warmer than Trout Creek in the winter and slightly
cooler in the summer.

Trout Creek is listed as water quality limited for temperature under Section 303(d) of the Clean
Water Act for exceeding the year-round maximum 7-DADM of 18°C for salmon and trout rearing
and migration from the mouth to RM 50.8 (ODEQ 2017). This temperature listing is based on
data from multiple locations, including the gaging station near the mouth of the creek where the
7-DADM typically exceeds 18°C from early May to early September (Figure 4-40). In addition to
its designated use for salmon and trout rearing and migration, Trout Creek is designated for
salmon and steelhead spawning use from 1 January to 15 May. Temperatures in the lower creek
often exceed the criterion for salmonid spawning (12.8°C) from early April to mid-October.
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Figure 4-40. Seven-day averages of daily maximum water temperatures (7-DADM) in Trout
Creek at Gateway. Source: Reclamation 2017d.
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Figure 4-41. Seven-day averages of daily maximum water temperatures (7-DADM) in Mud

Springs Creek at Gateway. Source: Reclamation 2017d.
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Figure 4-42.  Comparison of flows in Mud Springs Creek (Gage 14095250) and Trout Creek
(Gage 14095255) from January 2015 through December 2016. Source OWRD
2020k.
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Figure 4-43. Comparison of 7-day average of daily maximum water temperature (7-DADM)
for Trout Creek (at Gage 14095255) and Mud Springs Creek (at Gage 14095250)
from January 2015 through December 2016. Source: Reclamation 2017d.
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4.7.4 Water Quality

Trout Creek is listed as water quality limited for habitat modification, sedimentation and
biological criteria (Table 4-9). Mud Springs Creek is listed as limited for pH. The 303(d) listings of
Trout Creek for habitat modification and sedimentation are based on conditions documented by
USFS habitat surveys in the upper basin, with the assumption these conditions persist for the
entire length of the creek (Watershed Professionals Network 2002).

Table 4-9. Trout Creek and Mud Springs Creek reaches covered by the DBHCP that are identified in Oregon’s
2012 Integrated Report as water quality limited.

Status
Reach Pollutant Season Criteria
Category Description

Trout Creek

RM 0.0 - 13.6 Biological Criteria Year round Waters of the state must be of 5 Water quality
sufficient quality to support limited, 303(d) list,
aquatic species without TMDL needed
detrimental changes in the
resident biological
communities.

RM 0.0-50.7 Habitat Undefined The creation of tastes or odors 4ac Water quality

Modification or toxic or other conditions limited, not a
that are deleterious to fish or pollutant
other aquatic life or affect the
potability of drinking water or
the palatability of fish or
shellfish may not be allowed.

RM 0.0-50.7 Sedimentation Undefined The formation of appreciable 5 Water quality
bottom or sludge deposits or limited, 303(d) list,
the formation of any organic TMDL needed
or inorganic deposits
deleterious to fish or other
aquatic life or injurious to
public health, recreation, or
industry may not be allowed.

RM 0.0-50.7 Temperature Year round Salmon and trout rearing and 5 Water quality
(Non- migration: 7-DADM < 18.0°C limited, 303(d) list,
spawning) TMDL needed

Mud Springs Creek

RM 0.0-25.6 pH Fall/Winter/ pH®6.5to08.5 5 Water quality
Spring limited, 303(d) list,

TMDL needed

Source: ODEQ 2017.
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4.8 Crooked River Subbasin

4.8.1 Geography and Land Use

The Crooked River and its tributaries (Ochoco Creek, McKay Creek and Beaver Creek) drain an
area of about 4,500 square miles, making it the largest subbasin within the Deschutes Basin. The
Crooked River forms in eastern Crook County and western Harney County at elevations of 3,800
to 5,400 feet, and enters the Deschutes River at Lake Billy Chinook (Figure 4-44). The Crooked
River and Ochoco Creek merge within the City of Prineville, the largest population center within
the subbasin. McKay Creek flows into the Crooked River 0.5 mile downstream of Ochoco Creek,
also within the City of Prineville. The lower 9 miles of the river pass through the Crooked River
Gorge, which is up to 500 feet deep in places.

The headwaters of the Crooked River lie mostly on federal lands under the administrative
control of the USFS (Ochoco National Forest) and BLM (Prineville District). The remainder of the
subbasin is predominantly private land utilized for range and irrigated crop production. Within
the covered lands, a 14.8-mile reach of the Crooked River between Bowman Dam and Dry Creek
is designated Recreational under the Federal Wild and Scenic Rivers Act of 1968. Most of the
North Fork Crooked River (upstream of the covered lands) is also designated Wild, Scenic or
Recreational under the Wild and Scenic Rivers Act.

Covered activities in the Crooked River subbasin include Ochoco Reservoir on Ochoco Creek
upstream of the City of Prineville. Prineville Reservoir on the Crooked River is also described in
the chapter to provide a comprehensive understanding of basin hydrology, but it is a federal
facility operated by Reclamation and is not covered by the DBHCP. The primary diversions
covered by the DBHCP in the subbasin are the OID Crooked River Diversion (RM 57.0), the NUID
Crooked River Pumps (RM 27.6) and the Ochoco Main Canal at Ochoco Dam on Ochoco Creek
(RM 10.5). Water is also diverted at several smaller structures on Ochoco Creek and McKay
Creek that are covered by the DBHCP, as well as numerous small diversions that are not
associated with the DBHCP.

4.8.2 Hydrology

The hydrology of the Crooked River subbasin is distinct from the western portions of the upper
Deschutes Basin for two reasons. First, the Crooked River subbasin receives substantially less
precipitation than tributaries with headwaters in the Cascade Mountains to the west of the
Deschutes River. Average annual precipitation in Prineville, near the lower end of the Crooked
River subbasin, is only 9.9 inches (WRCC 2017). At Rager Ranger Station, which lies at elevation
4,000 feet near the eastern end of the subbasin, the average annual precipitation is only

17.0 inches. In contrast, average annual precipitation at Santiam Pass on the Cascade crest is
85.6 inches.

The second reason for the difference in hydrology is the absence of deep, highly-permeable
geologic surface deposits of the type present in other portions of the Deschutes Basin. Much of
the Crooked River subbasin is in close contact with the John Day Formation, which is older and
much less permeable than the Newberry Volcanic Deposits and Quaternary Sediments that
overlie it to the south and west (Lite and Gannett 2002). The result is limited interchange
between surface and ground water in the upper Crooked River subbasin. Rather than recharging
groundwater, most precipitation that falls in the upper subbasin becomes surface runoff that
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peaks rapidly and briefly during storm events and spring snowmelt. Other than discharge of
about 20 cfs to the South Fork Crooked River, the Upper Crooked River and its tributaries
receive little groundwater support and tend to drop dramatically after the end of snowmelt in
early spring. Groundwater only becomes a significant source of streamflow downstream of
Prineville Reservoir. Discharge of shallow groundwater fed largely by irrigation between
Bowman Dam at RM 70.5 and Smith Rock at RM 25.5 contributes a net of about 27 cfs to the
Crooked River on a seasonal basis (LaMarche 2008). Downstream of Smith Rock, particularly in
the lower 10 miles above Lake Billy Chinook, the Crooked River passes through a canyon of
sufficient depth to intersect the regional groundwater table and gain as much as 1,100 cfs
(Gannet and Lite 2004).

Figure 4-44. Map of the Crooked River Subbasin.
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Current hydrologic conditions in the Crooked River and Ochoco Creek are illustrated by flow
data for five locations with significance to ongoing irrigation activities. Upstream of Prineville
Reservoir (Figure 4-45) daily average flow in the Crooked River is unregulated during the winter
and reduced during the summer by a number of small diversions unrelated to the DBHCP. Flow
above Prineville Reservoir typically peaks in spring during snowmelt, and falls close to zero by
late summer. In many years, storm events and/or heavy snowpack can result in short-term
runoff events upstream of the reservoir well in excess of 3,000 cfs. Downstream of Bowman
Dam (Figure 4-46), the combination of irrigation storage and flood control eliminates flows over
3,000 cfs, reduces average winter flow, and increases average summer flow compared to
unregulated conditions. At Terrebonne (Figure 4-47), which is downstream of all irrigation
diversions, the cumulative effects of diversions and tributary inflow are apparent. Peak winter
flow in the Crooked River at Terrebonne again exceeds 3,000 cfs in some years due to inflow
from Ochoco Creek and McKay Creek, but summer flow is much less than below Bowman Dam
due to multiple irrigation diversions. Further downstream at Opal Springs (Figure 4-48)
groundwater discharge increases flow in the Crooked River by more than 1,000 cfs during all
seasons.

Flow in Ochoco Creek below Ochoco Dam (Figure 4-49) shows a seasonal pattern similar to the
Crooked River below Bowman Dam, though much smaller in magnitude. Ochoco Creek flow is
high immediately below the dam during the irrigation season when water is released, and low
during the winter when water is stored. In 13 of 23 years between 1994 and 2016, it was
necessary to release additional water from Ochoco Reservoir during the storage season to
maintain flood storage capacity. Between Ochoco Dam and the mouth of Ochoco Creek,
summer flow is reduced by multiple irrigation diversions covered by the DBHCP.

Historically low flows in the Crooked River downstream of Bowman Dam have been ameliorated
in recent years by two actions. The Crooked River Collaborative Water Security and Jobs Act of
2014 (Crooked River Act) made over 62,000 acre-feet of previously-uncontracted storage in
Prineville Reservoir available for fish and wildlife use. This water will be released from storage at
various times of year to increase instream flow downstream of Bowman Dam. In addition,
summer flows at Terrebonne have been increased through an agreement between NUID and
the Deschutes River Conservancy (DRC) that ensures NUID will not operate the Crooked River
Pumps to divert water unless minimum flows of 43 to 181 cfs can be maintained at the
Terrebonne Gage (Table 4-10). The result of this agreement is that Crooked River flow at
Terrebonne will not drop appreciably below the historical median in non-dry years or below the
historical 80 percent exceedance level in dry years during the driest months of July and August
(Figure 4-50).
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Figure 4-45. Reported flow in the Crooked River above Prineville Reservoir from 1994 through 2018. Source: OWRD 2020m. (Note: The reporting
period for this location is shorter than for other covered waters due to lack of historical data prior to 1994.)
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Figure 4-46. Reported flow in the Crooked River below Bowman Dam (RM 70.5) from 1981 through 2018. Source: OWRD 2020n.
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Figure 4-47. Reported flow in the Crooked River at Terrebonne (RM 27.0) from 1994 through 2018. Source: OWRD 20200. (Note: The reporting
period for this location is shorter than for other covered waters due to lack of historical data prior to 1994.)
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Figure 4-48. Reported flow in the Crooked River below Opal Springs (RM 6.7) from 1981 through 2018. Source: OWRD 2020p.
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Figure 4-49. Reported flow in Ochoco Creek below Ochoco Dam (RM 11.2) from 1981 through 2018. Source: OWRD 2020q.
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Table 4-10. Minimum flows to be maintained at Gage 14087300 on the Crooked River near
Terrebonne when NUID is diverting water at its pumps.

Minimum Daily Average Flow (cfs)
Month
Dry Year * Non-Dry Year
April 120 181
May 43 95
June 54 86
July 51 61
August 56 68
September 57 114
October 121 151

* For purposes of this measure, Dry Years and Non-Dry Years exist when OWRD makes a
written declaration according to the following metrics:
1. Dry Year Declaration in March — Established only if the following conditions apply:
a. The OWRD’s or Bureau of Reclamation’s predicted March month-end contents
of Prineville Reservoir are less than or equal to the 50 percent exceedance
level of the contents at March 31 based on all data from the prior 30 years,
and
b. Either:
i The Prineville Reservoir outflow has not exceeded 75 cfs within 30 days
of the actual date of OWRD’s Non-Dry Year/Dry Year declaration, or
ii. The Prineville Reservoir outflow has exceeded 75 cfs within 30 days of
the actual date of OWRD’s Non-Dry Year/Dry Year declaration only to
supply irrigation demands for downstream users.
2. Non-Dry Year Declaration — Established if any of the following conditions apply:
a. The conditions necessary for a Dry Year Declaration do not apply, or
b.  When OWRD fails to make any written Dry Year Declaration.

OWRD maintains discretion to apply and interpret the Dry Year Declaration metric if there is an
extenuating circumstance(s) with respect to March month-end contents of Prineville Reservoir or
its outflows 30 days prior to a Dry or Non-Dry Year Declaration so as to target a Dry Year
recurrence interval of 3 out of 10 years over a 30-year period. Further, upon request by NUID and
the DRC, OWRD may revise the metrics if it is expected that the recurrence interval of a Dry Year
Declaration over a 30-year period will change from 3 out of 10 years.
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Figure 4-50. Comparison of historical (1994-2018) daily average flows in the Crooked River at

Terrebonne (RM 27.0) to flows that will be provided under the original NUID-DRC
Agreement.

4.8.3 Water Temperature

Water temperatures in the Crooked River and Ochoco Creek are strongly influenced by irrigation
storage, release and diversion. Upstream of Prineville Reservoir (Figures 4-51) the 7-DADM in
the Crooked River can reach 28°C in July and August due to low natural flow and high solar
insolation. Ochoco Creek shows a similar pattern upstream of Ochoco Reservoir (Figure 4-57),
with the 7-DADM reaching 22°C or more. Immediately below the reservoirs, however, summer
water temperatures are typically 8 to 10 °C cooler (Figures 4-52 and 4-58). The cooling effect of
Prineville Reservoir persists for roughly 13 miles from Bowman Dam to the Crooked River
Diversion due to the high volume of water (in excess of 200 cfs) released throughout the
irrigation season (Figure 4-45). Downstream of the Crooked River Diversion (Figures 4-53 to
4-56), low flow and the general absence of riparian shade produce a warming trend, and by the
time water reaches Lone Pine Road (RM 29.6) it is nearly back to the temperature it reached
upstream of Prineville Reservoir (i.e., prior to the cooling effect of the reservoir). In Ochoco
Creek (Figures 4-58 and 4-59) the warming process occurs more quickly due to the small size
and lower overall flow of the creek.

Water temperatures in McKay Creek vary between 18 and 22 °C for most of the summer
upstream of Ochoco Irrigation District diversions (Figure 4-60) as well as downstream (Figure
4-61). Water is not stored or impounded on McKay Creek, but a number of diversions and
returns occur between the National Forest Boundary (about RM 12) and Smith Inverted Weir
(RM 0.6). Temperatures in lower Lytle Creek (RM 0.5) show a very similar pattern (Figure 4-62).
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The Crooked River from Lake Billy Chinook to RM 51.0 is identified as water temperature limited
under Section 303(d) of the Clean Water Act for exceeding the summer maximum 7-DADM of
17.8°C for salmon and trout rearing and migration (ODEQ 2017). Lower Ochoco Creek (RM 0.0 to
22.4) and lower Lytle Creek (RM 0.0 to 4.2) have similar listings. Lower McKay Creek (RM 0.0 to
19.5) is identified as water quality limited for exceeding the year round maximum 7-DADM of
18.0°C for salmon and trout rearing and migration. All reaches of the Crooked River, Ochoco
Creek, McKay Creek and Lytle Creek covered by the DBHCP are designated for salmon and trout
rearing and migration, although anadromous use of Lytle Creek is limited to the lower 0.5 mile.
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Figure 4-51. Seven-day averages of daily maximum water temperatures (7-DADM) in the

Crooked River 2 miles upstream of Prineville Reservoir during the irrigation season.

Source: CRWC 2014.
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Figure 4-52.  Seven-day averages of daily maximum water temperatures (7-DADM) in the
Crooked River below the Crooked River Diversion (RM 56.8) during the
irrigation season. Source: CRWC 2014.
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Figure 4-53.  Seven-day averages of daily maximum water temperatures (7-DADM) in the
Crooked River below the Peoples Diversion (RM 50.0) during the irrigation
season. Source: CRWC 2014.
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Figure 4-54. Seven-day averages of daily maximum water temperatures (7-DADM) in the
Crooked River below the confluence with Ochoco Creek (RM 45.4) during the
irrigation season. Source: CRWC 2014.
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Figure 4-55.  Seven-day averages of daily maximum water temperatures (7-DADM) in the

Crooked River below the confluence with McKay Creek (RM 44.9) during the
irrigation season. Source: CRWC 2014.
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Figure 4-56.  Seven-day averages of daily maximum water temperatures (7-DADM) in the
Crooked River at Lone Pine Road (RM 29.6) during the irrigation season.
Source: CRWC 2014.
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Figure 4-57.  Seven-day averages of daily maximum water temperatures (7-DADM) in Ochoco
Creek 2 miles upstream of Ochoco Reservoir during the irrigation season.
Source: CRWC 2014.
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Figure 4-58.

Seven-day averages of daily maximum water temperatures (7-DADM) in Ochoco
Creek below Ochoco Dam (RM 11.0) during the irrigation season. Source: CRWC

2014.
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Figure 4-59.

Seven-day averages of daily maximum water temperatures (7-DADM) in Ochoco
Creek at US Route 26 (RM 0.7) during the irrigation season. Source: CRWC 2014.
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Figure 4-60.  Seven-day averages of daily maximum water temperatures (7-DADM) in McKay
Creek below Allen Creek (RM 8.3) during the irrigation season. Source: CRWC
2014.
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Figure 4-61. Seven-day averages of daily maximum water temperatures (7-DADM) in McKay

Creek at US Route 26 (RM 0.4) during the irrigation season. Source: CRWC 2014.
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Figure 4-62.  Seven-day averages of daily maximum water temperatures (7-DADM) in Lytle
Creek at Campbell Ranch (RM 0.5) during the irrigation season. Source: CRWC
2014.
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Four of the covered irrigation districts (COID, LPID, NUID and OID) operate irrigation returns to
the Crooked River and its tributaries (see Section 3.5, Covered Activities and Facilities). Some of
these convey very small amounts of water, operate infrequently and/or flow directly into the
Crooked River arm of Lake Billy Chinook where they have negligible potential to influence
surface water temperature (R2 and Biota Pacific 2013a). The remaining returns have the
potential to influence temperatures in the receiving waters for one day or more during the

irrigation season (Table 4-11).

Table 4-11. Irrigation return flows with the potential to influence water temperature in the Crooked River,
Ochoco Creek, McKay Creek and Lytle Creek.
Estimated Reported
Location Name Descrition Maximum  Maximum
(RM) P Rateof  7-DADM
Return (cfs) (°C)
Crooked River Returns
494 Juniper Canyon Flood Control = Local tailwater throughout the irrigation 3.0 226
Channel season
39.6 The Gap .Opera.'uonal spill throughout the 18.5 9.2
irrigation season
341 Dry Canyon Return Local tailwater throughout the irrigation 420 4.0
season
29.6 Lone Pine Return Local tailwater throughout the irrigation 20 )8.1
season
. Operational spill for one day at start of
NUID Main Canal at Crooked
27.5 . aln' anatat Lrooke season to flush canal, and during 200 N/A
River Crossing .
emergency canal draining
Operational spill less than once per year
25.0 Lateral J-22 Spill for emergency and maintenance canal 1.0 35.0*
draining
19.6  Lateral 31 Drain Operational spil throughout the 1.0 35.0*
irrigation season
18.4 Lateral 34 Drain .Opera.tlonal spill throughout the 1.0 35.0*
irrigation season
Operational spill for one day at start of
11.9 NUID Main Canal at MP 37 season to flush canal, and during 100 N/A
emergency canal draining
Ochoco Creek Returns
6.3 OID D-2 Drain Local tailwater throughout the irrigation 20 17.6
season
5.1 Crooked River Diversion Operational spill throughout the 75.0 16.5

Canal Spill

irrigation season
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Estimated Reported
Location Name Descriotion Maximum  Maximum
(RM) P Rate of 7-DADM
Return (cfs) (°C)
McKay Creek Returns
5.8 Ochoco Main Canal Spill .Op.era.t|onal spill throughout the 100.0 19.6
irrigation season
3.9 Dry Creek live Flow and Spill Live flow plus operational spill 20.0 18.3
3 Crooked.Rlver Distribution .Opera-tlonal spill throughout the 54.0 21.0
Canal Spill at Reynolds irrigation season
13 OID D-8 Drain Local tailwater throughout the irrigation 10.0 218
season
1.0 Ryegrass Canal Spill .Opera.tlonal spill throughout the 45.0 22.0
irrigation season
Lytle Creek Returns
5.7 Grimes Flat West Canal Spill 'Opera.tlonal spill throughout the unknown N/A
irrigation season
ional spill
5.0 Ochoco Main Canal Spill .Opera.tlona spill throughout the unknown N/A
irrigation season
3.9 OID D-7 Drain Local tailwater throughout the irrigation unknown N/A
season
3.0 Crooked.Rlver Distribution .Opera-tlonal spill throughout the unknown N/A
Canal Spill irrigation season
23 0ID 827 Drain Local tailwater throughout the irrigation unknown N/A
season
19 OID 825 Drain Local tailwater throughout the irrigation unknown N/A
season
15 0OID 823 Drain Local tailwater throughout the irrigation unknown N/A
season
13 Ryegrass Canal Spill Operational spill throughout the 40.0 24.2

irrigation season

Note:

*

before reaching the river.

Maximum temperature for these returns, which enter the Crooked River as falls within the canyon, are based on reported daily
maximum air temperatures at Prineville, Oregon, based on the assumption the returns achieve ambient air temperature
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4.8.4 Water Quality

Portions of the covered lands within the Crooked River subbasin are listed under Section 303(d)
of the Clean Water Act as water quality limited for temperature, flow modification, habitat
modification, biological criteria, DO, pH, total dissolved gas (TDG), E. coli and chlorophyll a
(Tables 4-12 and 4-13). Current water temperature conditions are described in Section 4.8.3,
Water Temperature. Flow modification, habitat modification and biological criteria refer to the
general health of the aquatic system and its ability to support fish and other aquatic life.
Conditions that lead to Section 303(d) listing for these three criteria are generally related to
combinations of flow (see Section 4.8.2, Hydrology), temperature, physical habitat, riparian and
aquatic plant communities, and water quality. Water quality parameters of interest relative to
covered fish species and potentially associated with the covered activities are DO, pH, turbidity,
and total dissolved gasses (TDG). Reclamation (2013) recently compiled and summarized water
quality data for the Crooked River basin in support of the DBHCP. Data from that report for DO,
pH and turbidity are presented below. Elevated TDG in the Crooked River below Bowman Dam
has been evaluated by a number of parties in recent years, as reported by R2 and Biota Pacific
(2013b).

Dissolved Oxygen: Water being released from Prineville Reservoir during the irrigation seasons
of 2001 through 2012 had DO concentrations of 10.1 mg/| or greater during all sampling events
(Figure 4-63). Downstream of the reservoir, DO remained above the State cool-water criterion
of 6.5 mg/| at all sample locations except for a single report of 5.9 mg/l in July 2002 at Lone Pine
Road (Terrebonne). Most of the sampled locations had reported DO concentrations above the
State cold-water rearing habitat criterion of 8.0 mg/I. It appears that DO concentrations in this
reach of the Crooked River are largely, but not entirely, driven by water temperature. As
indicated in Figures 4-53 through 4-56, the 7-DADM for the Crooked River between the Peoples’
Diversion (RM 50.0) and the Lone Pine Road (RM 29.6) is between 20°C and 24°C for much of
the summer. The elevation within this reach ranges from 2,750 to 2,900 feet. For this elevation
range, 100 percent DO saturation would be 8.2 mg/l at 20°C and 7.6 mg/| at 24°C. Some of the
reported DO concentrations below 8.0 mg/|l during the summer could result from short-term
temperature increases not reflected in the 7-DADM values, or from other factors such as
increased biological oxygen demand.

In Ochoco Creek, no DO measurement during the irrigation season of 2010 through 2012 was
below 8.5 mg/| (Figure 4-64). McKay Creek had higher DO concentrations within the area
influenced by the covered activities (Figure 4-64; McKay Creek at Highway 26) than it did
upstream of the covered lands (Figure 4-64; McKay Creek below Allen Creek Confluence). Within
the covered lands, the DO concentration in McKay Creek was not reported to be less than

9.1 mg/I. All locations sampled on the Crooked River, Ochoco Creek and McKay Creek within and
upstream of the covered lands showed a similar trend in DO; concentrations were high in the
spring and/or fall, and low during mid- to late summer. This is likely due to natural fluctuations
in surface water temperature between winter and summer.

DBHCP Chapter 4, October 2020 Page 4-66



Deschutes Basin HCP FINAL Chapter 4 — Current Conditions of Covered Lands

Table 4-12. Crooked River Reaches covered by the DBHCP that are identified in Oregon’s 2012 Integrated
Report as water quality limited.

Status

Reach Pollutant Season Criteria
Category Description

Crooked River

RM 0.0-51.0 E.coli Summer 30-day log mean of 126 E. coli 5 Water quality
organisms per 100 ml; no single limited, 303(d)
sample > 406 organisms per 100 ml list, TMDL needed

RM0.0-51.0 Flow Undefined The creation of tastes or odors or ac Water quality

Modification toxic or other conditions that are limited, not a
deleterious to fish or other aquatic pollutant

life or affect the potability of
drinking water or the palatability of
fish or shellfish may not be allowed.

RM0.0-51.0 pH Fall / Winter pH6.5t08.5 5 Water quality
/ Spring limited, 303(d)
list, TMDL needed
RM0.0-51.0 pH Summer pH 6.51t0 8.5 5 Water quality
limited, 303(d)
list, TMDL needed
RM 51.0 - pH Summer pH 6.5t0 8.5 5 Water quality
70.0 limited, 303(d)
list, TMDL needed
RM 0.0-51.0 Temperature Summer Rearing: 7-DADM < 17.8°C 5 Water quality
limited, 303(d)
list, TMDL needed
RM 51.0 - Total Undefined Not exceed 110% of saturation 5 Water quality
70.0 Dissolved Gas limited, 303(d)
list, TMDL needed
RM 0.0-51.0 Chlorophylla Summer Reservoir, river, estuary, non- 5 Water quality
thermally stratified lake: 0.015 mg/I limited, 303(d)
list, TMDL needed
RM 0.0 - Biological Yearround  Biocriteria: Waters of the state 5 Water quality
124.4 Criteria must be of sufficient quality to limited, 303(d)
support aquatic species without list, TMDL needed

detrimental changes in the resident
biological communities.

RM 0.0 - Dissolved Yearround  Cool water: Not less than 6.5 mg/I 5 Water quality
124.4 Oxygen (Non- limited, 303(d)
spawning) list, TMDL needed

Source: ODEQ 2017.
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Table 4-13. Ochoco, McKay and Lytle creek reaches covered by the DBHCP that are identified in Oregon’s
2012 Integrated Report as water quality limited.

Status

Reach Pollutant Season Criteria
Category Description

Ochoco Creek

RM 0.0-36.4 E. Coli Summer 30-day log mean of 126 E. coli 5 Water quality
organisms per 100 ml; no single limited, 303(d)
sample > 406 organisms per 100 ml list, TMDL needed

RM 0.0-22.4 Temperature Summer Rearing: 7-DADM <17.8 C 5 Water quality

limited, 303(d)
list, TMDL needed

McKay Creek

RM 0.0-14.7 E. Coli Summer 30-day log mean of 126 E. coli 5 Water quality
organisms per 100 ml; no single limited, 303(d)
sample > 406 organisms per 100 ml list, TMDL needed

RM 0.0-19.5 pH Summer pH 6.51t0 8.5 5 Water quality

limited, 303(d)

list, TMDL needed

RM 0.0-19.5 Temperature YearRound Salmon and trout rearing and 5 Water quality
(Non- migration: 7-DADM < 18.0°C limited, 303(d)
spawning) list, TMDL needed

Lytle Creek

RM0.0-4.2 Habitat Undefined The creation of tastes or odors or 4C Water quality

Modification toxic or other conditions that are limited, not a
deleterious to fish or other aquatic pollutant

life or affect the potability of
drinking water or the palatability of
fish or shellfish may not be allowed.

RM0.0-4.2 Temperature Summer Rearing: 7-DADM < 17.8°C 5 Water quality
limited, 303(d)
list, TMDL needed

Source: ODEQ 2017.
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Figure 4-63. Reported concentrations of dissolved oxygen in the Crooked River from Bowman Dam (RM
70.5) to Lone Pine Road (RM 29.6) during the irrigation season. Source: Reclamation 2013.
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pH: Waters in the Crooked River, Ochoco Creek and McKay Creek are slightly basic, generally
ranging in pH from 7.7 to 9.0 (Figures 4-65 and 4-66). Upstream of Prineville Reservoir, pH levels
in the Crooked River were above the State criterion of 8.5 throughout the irrigation season
(Figure 4-65). Downstream of the reservoir, the seasonal pattern in pH was similar to that
reported for DO; levels exceeding the State maximum of 8.5 occurred in the spring and fall while
levels during the late summer were lower. Seasonal pH levels were less consistent in Ochoco

Creek and McKay Creek (Figure 4-66).
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Figure 4-65. Reported pH levels in the Crooked River from Bowman Dam (RM 70.5) to Lone Pine Road
(RM 29.6) during the irrigation season. Source: Reclamation 2013.
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Figure 4-66. Reported pH levels in Ochoco Creek and McKay Creek during the irrigation season.

Source: Reclamation 2013.

Turbidity: Most turbidity levels for the Crooked River were between 4 and 12 NTU (Figure 4-67),
but maximum levels of over 40 NTU were reported at Lone Pine Road (Terrebonne). Turbidity in
the Crooked River was slightly higher on average within the covered lands than immediately
upstream of Prineville Reservoir, but it showed no consistent change (increase or decrease) with
downstream distance from the reservoir. Turbidity levels in Ochoco Creek and McKay Creek
were also between 2 NTU and 10 NTU in most locations, with spikes in turbidity at various times

(Figure 4-68).
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Figure 4-67. Reported turbidity levels in the Crooked River from Bowman Dam (RM 70.5) to Lone Pine
Road (RM 29.6) during the irrigation season. Source: Reclamation 2013.
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Figure 4-68. Reported turbidity levels in Ochoco Creek and McKay Creek during the irrigation season.

Source: Reclamation 2013.

TDG: High concentrations of atmospheric gasses (primarily nitrogen and oxygen) in aquatic
habitats are known to cause the formation of gas bubbles in the blood and tissue of fish and
other aquatic organisms that can be harmful or fatal. Juvenile salmonids can tolerate TDG
concentrations of 115 percent relative to atmospheric pressure for extended periods, and

120 percent for brief periods if they have access to deep water (Rulifson and Pine 1976; Johnson
et al. 2005). To provide an additional margin of safety for shallow-water invertebrates that are
important to aquatic food chains, the USEPA and DEQ regulate TDG as a toxic pollutant when
concentrations exceed 110 percent of saturation. In hatchery-receiving waters and other waters
less than 2 feet deep, the regulatory threshold is 105 percent of saturation.
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Elevated TDG levels have been reported in the Crooked River. Air becomes entrained in water
that is released from Prineville Reservoir through the outlet works or over the spillway and into
the stilling basin, thereby increasing TDG concentration (Reclamation 2008, 2009). In April 1989,
signs of gas bubble disease were observed in over 80 percent of the redband trout captured
during electrofishing surveys below Bowman Dam (Reclamation 2008). In April of 2006, ODFW
similarly observed signs of gas bubble disease in fish in the Crooked River (Reclamation 2008;
Nesbit 2010).

Three independent studies have measured TDG levels downstream of Bowman Dam.
Reclamation (2008) performed a study at six stations along 12 miles of the Crooked River
throughout 2006 and 2007. They measured TDG levels during reservoir releases (all without use
of the spillway) between 229 and 2,900 cfs. TDG level in the reservoir was 104 percent, while
TDG levels just downstream of the stilling basin ranged from 106.4 percent at a release of 288
cfs to 122.5 percent at 2,600 cfs. Regression equations developed from the 2006 — 2007 data
predict TDG concentrations below the dam reach the regulatory threshold of 110 percent at
reservoir releases of 686 cfs or more (Table 4-14).

Reclamation found that TDG levels dissipated in the downstream direction during periods of
high flow (greater than 789 cfs) and typically returned to 110 percent about 2 miles downstream
from the stilling basin (Reclamation 2008). However, they also observed TDG levels increased
again at monitoring stations further downstream in the Crooked River, even when saturation
levels were initially low immediately below the dam. These in-river TDG increases were
attributed to warming water temperatures and increased primary productivity associated with
algae and other biological activity in the water column as the river flowed downstream.

Table 4-14. Predicted river flows where certain TDG levels are exceeded at the Bowman Dam
tailrace based on various linear regression models.

River Flow (cfs)

TDG (%) Reclamation (2008) Nesbit (2010) Sharp (2012)
110 686 530 520
115 1,579 893 964
120 2,471 1,255 1,418
125 3,364 1,617 1,873

Sources: Reclamation 2008, Nesbit 2010, Sharp 2012.

TDG monitoring was repeated at the same survey locations between April 2008 and April 2010
by Nesbit (2010). Although Nesbit collected data at lower maximum and lower minimum flows
than Reclamation, the resulting regression equation still showed a strong positive correlation
between flow and TDG concentration. The Nesbit (2010) data suggest TDG saturation levels
below Bowman Dam exceed 110 percent at 530 cfs and exceed 115 percent at 893 cfs. Nesbit
(2010) found elevated that TDG levels sometimes continued downstream 7.5 miles when flows

DBHCP Chapter 4, October 2020 Page 4-75



Deschutes Basin HCP FINAL Chapter 4 — Current Conditions of Covered Lands

were greater than 600 cfs, but unlike Reclamation, Nesbit did not differentiate between gases
generated at the dam and gas level modifications due to in-river conditions.

More recently, Sharp (2012) collected TDG data in the Crooked River near Bowman Dam during
October 2011 and again in April and May 2012. As summarized in Table 4-14, Sharp’s TDG
predictions are similar to Nesbit’s, even though Sharp’s tailrace sampling location was 200 feet
downstream of both previous studies.
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4.9 Climate Change

Future climate change is anticipated to alter watershed hydrology in varying ways throughout
the Deschutes Basin. Climate models predict that average air temperatures in south central
Oregon will increase by 1.3 to 4.0°C by 2050, and from 2.7 to 4.8°C by 2080 (Halofsky et al.
2019). Predicted changes in hydrology vary across the covered lands due to basin geography,
precipitation patterns, and underlying geology (Luce et al. 2019). Generally, anticipated climate
change effects include decreased snowpack, earlier snowmelt and runoff, lower summer
streamflow, and more frequent high-magnitude storm and runoff events (Luce et al. 2019). Peak
flows are predicted to be higher and summer low flows lower compared to existing conditions.
Winter snowpack residence time is anticipated to decrease by 7 to 8 weeks in the Cascade
Range (Luce et al. 2019). The greatest reduction in summer streamflows is anticipated for the
eastern slope of the Cascade Range, which includes the western flank of the Upper Deschutes
Basin. The timing of these changes is uncertain, but earlier snowmelt could result in summer
streamflow losses of 40 to 60 percent by 2040 (Luce et al. 2019, Mote et al. 2019).

Under a climate change scenario that includes more total precipitation and a higher percentage
of the precipitation falling as rain, peak runoff is expected to shift to earlier in the year (Halofsky
et al. 2019). Earlier runoff could reduce irrigation water supply later in the season; however, the
basin’s groundwater system and the storage capacities of the irrigation reservoirs would
moderate the effects of decreased snowfall and runoff timing. Under such a scenario, the
covered reservoirs are expected to be equally likely to fill to capacity. However, higher
evapotranspiration rates are anticipated under climate change, and these would reduce
available storage by an unknown amount.

Under a climate change scenario that includes significant variation in annual precipitation, there
may be more years in which reservoirs do not fill and water users experience supply shortages.
Groundwater-influenced systems may be less affected because of the longer residence time of
water passing through subsurface geology. Precipitation and snowmelt infiltration followed by
groundwater discharge to surface waters occurs over a longer period of time when compared to
systems dominated by surface runoff. Consequently, groundwater-dominated systems like the
upper Deschutes River are less influenced by annual fluctuations in precipitation. However,
climate changes that include significant lengthening of the current climate cycles being
experienced in the basin (i.e., extended droughts or wet periods) could eventually be reflected
in the groundwater system as well.

Based on the historical record, basin-scale groundwater levels will continue to fluctuate in
response to climate cycles that affect the overall recharge to the system. Under a climate
change scenario that includes more total precipitation and a higher percentage of precipitation
that falls as rain, peak runoff is expected to shift to earlier in the year and would likely not
significantly impact the overall recharge to the groundwater system (Luce et al. 2019). In
addition, the magnitude of water level changes will generally dampen with distance eastward
across the basin and away from the primary recharge source (the Cascade Range) (Luce et al.
2019).
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5 — CURRENT CONDITIONS OF THE COVERED SPECIES

5.1 Bull Trout

The bull trout is federally listed as threatened. USFWS has also listed critical habitat for bull
trout, which includes some waters on the covered lands. The Deschutes Basin is considered a
population stronghold for the species, and contains five known local populations, in the
Metolius River Basin, Lake Billy Chinook Reservoir, Deschutes River above Lake Billy Chinook
upstream to Big Falls, the lower Crooked River upstream to Opal Springs Dam, and lower
Whychus Creek.

5.1.1 Life History

Bull trout express two distinct life-history strategies: resident and migrant (Rieman and Mclntyre
1993). Resident fish rear, mature, and spawn without leaving their natal streams, whereas
migratory bull trout emigrate from small streams to large rivers (fluvial), lakes (adfluvial), or the
ocean (anadromous). A single bull trout population can express both resident and migratory life
history strategies (Rieman and Mclntyre 1993; Homel et al. 2008).

The predominant life history variant in the basin is an adfluvial form that migrates from stream
habitats to a lake to maximize feeding opportunities and growth. Mature adfluvial bull trout
reside in reservoirs for about 6 months between November and June. Most bull trout, even
those not ready to spawn, begin migrating upstream in May or June and return to mainstem
rivers or lakes in November or December. In addition to spawning, the spring migration may be
necessary to avoid high summertime water temperatures, or insufficient water levels in lakes.
Spawning occurs September through November, in cold, flowing groundwater-fed streams that
are free of fine sediment. Cold water temperatures result in extremely long egg incubation
periods, and fry (young salmonids that have absorbed their yolk sac) may take up to 225 days to
emerge from the gravel.

Bull trout generally reach sexual maturity in 4 to 7 years and live up to 10 years (Johnston et al.
2007). After rearing for 1 to 4 years in small streams, migratory bull trout move to larger rivers
or lakes, where they grow and mature. Migrant and resident life-history forms grow at similar
rates during their first years of life in headwater streams. However, once migratory fish move
into more productive waters of larger rivers and lakes, they grow more quickly than resident
forms (Rieman and Mclintyre 1993). Therefore, adult resident bull trout are smaller than adult
migratory fish.

Migratory bull trout appear to use a broad variety of available habitat types throughout their life
cycle (Batt 1996). Emigration timing and frequency of spawning are also highly variable. For
example, migrant bull trout usually emigrate from their rearing streams at 2 to 3 years of age
and about 6 to 8 inches long, but younger fish occasionally emigrate earlier (Elle et al. 1994).

Some adult bull trout may spawn annually while others alternate years; four or more year
classes could compose a single spawning cohort, with each year class including up to three
different juvenile life-history strategies (Batt 1996). As with other salmonids, the diversity of
life-history strategies expressed within bull trout populations likely buffers against extinction by
allowing fish to maximize growth and reproduction opportunities.
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5.1.2 Habitat Requirements

Bull trout have perhaps the most narrowly-defined habitat requirements of any native salmonid
species in the Pacific Northwest. They require cold water temperatures (below 12°C [54°F]) and
complex stream habitat (e.g., deep pools, large wood debris), as well as connectivity between
spawning and rearing areas, and downstream foraging, migration and overwintering habitats
(USFWS 2015). As a result, bull trout survival may be negatively affected by activities that cause
erosion, increase siltation, removal of stream cover, or change in water flow or temperature
(Knowles and Gumtow 1996). For example, during incubation, eggs are particularly vulnerable to
siltation and bedload movement, which are common forms of habitat degradation associated
with agriculture, forestry, mining, and other anthropogenic activities.

Stream flow, channel form and stability, substrate conditions, cover, water temperature, and
the presence of migration corridors are known to influence bull trout distribution and
abundance (Post and Johnston 2002). However, water temperature is typically the limiting
habitat factor for bull trout distribution. Optimum water temperatures for rearing are from 7 to
8 °C (45 to 46 °F) and temperatures above 15°C (59°F) limit bull trout distribution (Batt 1996).
USFWS (2014a) has interpreted the upper threshold of suitable temperatures for the bull trout
in the Deschutes Basin to be a 7-day maximum of the daily average temperature (7-DADM) of
<16°C (61 °F). During the summer in the Deschutes Basin, temperatures in this narrow range are
only found in the uppermost reaches of headwater streams, in spring-fed systems such as the
Metolius River, or downstream of significant sources of groundwater discharge such as Opal
Springs (Crooked River) and Alder Springs (Whychus Creek).

Bull trout have voracious appetites and take full advantage of all available food sources,
including insects, amphibians, and other fishes. Large bull trout prefer eating fish such as sucker,
sculpin, minnow, and other salmonids. Mountain whitefish are a preferred prey of adult bull
trout in riverine habitats (Knowles and Gumtow 1996), but kokanee are likely the primary food
item for adult adfluvial bull trout in the upper Deschutes Basin (Ratliff and Howell 1992).

5.1.3 Range and Distribution in the Deschutes Basin

5.1.3.1  Historical Range and Distribution

Historically, bull trout were distributed throughout the Deschutes Basin from its headwaters to
the Columbia River (Buchanan et al. 1997; Figure 5-1). However, bull trout have been extirpated
from several streams and lakes within the basin, including Crescent, Suttle and Blue Lakes, Link
and Lake Creeks, and the Upper Deschutes River upstream of Big Falls (Buchanan et al. 1997,
Marx, pers. comm. 2000; USFWS 2004).
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Current and historical distributions of bull trout in the Deschutes Basin. Source: Figure 4-2 in
Reclamation (2003).
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5.1.3.2 Current Range and Distribution

Current distribution in the upper Deschutes Basin is limited to the Metolius River Basin, Lake
Billy Chinook Reservoir, the Deschutes River from Lake Billy Chinook to Big Falls, the lower
Crooked River upstream to Opal Springs Dam, and lower Whychus Creek. Though limited in
number, bull trout currently also reside in the lower mainstem Deschutes River above Sherars
Falls, as well as in Shitike Creek and the Warm Springs River (USFWS 2002; CTWSRO 2011).
Migratory life-history forms from this subpopulation are known to forage in the main stem
Deschutes River between the confluence with the White River and the Pelton Regulating Dam
(Reclamation 2003). Recent studies by the Confederated Tribes of the Warms Springs
Reservation of Oregon also suggest fluvial populations of bull trout may inhabit the Lower
Deschutes River all the way to the confluence with the Columbia River (Graham et al. 2011).
Odell Lake supports a population of resident, adfluvial bull trout that is isolated from the rest of
the Deschutes Basin and is located upstream of the covered lands (see discussion below).
Although bull trout can be found in all three major tributaries upstream of Round Butte Dam,
the majority of upper Deschutes Basin bull trout appear to originate from the Metolius River
subbasin, since this is the only area where there is evidence of reproduction (Ratliff et al. 1996;
Thiesfeld et al. 1996). For example, extensive surveys of the Deschutes River arm of Lake Billy
Chinook have not captured significant numbers of juveniles, nor have researchers observed the
stratified age structure indicative of a reproductive population of bull trout, as is seen in surveys
near the mouth of the Metolius River (Thiesfeld et al. 1996). Until recently, Metolius River-origin
bull trout populations were isolated from those found in the lower Deschutes Basin due to
construction of Round Butte Dam in 1964, and the subsequent abandonment of passage
facilities in 1968.

Stray subadult and adult bull trout from the Metolius watershed were occasionally caught in the
Crooked River as far upstream as the City of Prineville through the early 1980s. However, the
1982 enlargement of the Deschutes Valley Water District’s Opal Springs Diversion Dam on the
lower Crooked River (RM 6.9; 0.6 mile upstream of Lake Billy Chinook) created an upstream
barrier to bull trout and other migratory fish (NPCC 2004). Adult and subadult bull trout from
the Metolius population continue to inhabit the lower reaches of the Crooked River upstream to
Opal Springs Diversion Dam (Goodman et al. 2005), and a fish ladder completed at the dam in
2019 now gives bull trout volitional access to habitat upstream of the dam.

Bull trout populations in the Deschutes River upstream of RM 132 were historically
reproductively isolated from downstream populations by Big Falls. Further segregation of Upper
Deschutes River bull trout populations occurred upon completion of Crane Prairie Dam in 1922,
Crescent Lake Dam in 1928, and Wickiup Dam in 1949, which blocked access to Upper Deschutes
River basin spawning areas. During the 1950s, remnant bull trout populations in the Deschutes
River above Big Falls were eliminated by increased water temperatures, altered streamflow,
inundated juvenile rearing areas and adult spawning areas, barriers to spawning habitat (both
artificial and natural), competition with non-native fish species, and overharvest.

The last bull trout observations in Crane Prairie Reservoir, Wickiup Reservoir, and Crescent Lake
occurred in 1955, 1957, and 1959 respectively. The last bull trout observed in the Deschutes
River above the City of Bend occurred in 1954. Ratliff and Howell (1992) listed two bull trout
populations, Upper Deschutes River and Crescent Lake, as “probably extinct.” There may have
been separate populations in Fall River and Tumalo Creek, but spawning was not documented in
these systems and bull trout are no longer found there. Of the historical adfluvial populations,
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only the Odell Lake population continues to produce bull trout. Although abundance of bull
trout in Odell Lake remains unknown, angler observations of bull trout incidentally caught in the
kokanee fishery have been increasing since the harvest of bull trout was prohibited in 1990.

The Odell Creek/Odell Lake complex (part of the Cascade Highlands assessment unit; Critical
Habitat Unit Number 7) also supports the only known resident, non-reservoir, adfluvial bull
trout population in Oregon (Ratliff and Howell 1992; Buchanan et al. 1997). The Odell Lake
population was isolated from other bull trout populations in the Upper Deschutes River by a lava
flow that dammed Odell Creek about 5,000 to 6,000 years ago. Because of its geographic
isolation from other Deschutes Basin bull trout populations, the Odell Lake subbasin has been
defined as a separate bull trout recovery unit core area. This core area lies within the Upper
Deschutes River subbasin, but it occurs upstream of the covered lands. Activities covered by the
DBHCP do not affect bull trout in this area.

Primary spawning areas are found in the Metolius River subbasin, including Jefferson, Candle,
Canyon, Roaring, Spring, and Jack creeks and the Whitewater River. Spawning can also occur in
the mainstem Metolius River (Marx 2003). To a lesser extent, spawning occurs in the Warm
Springs River and Shitike Creek in the Lower Deschutes Basin. Spawning distribution within each
tributary can be extensive, with as many as 20.1 redds per kilometer (32.3 redds per mile) in the
Whitewater River and 38.1 redds per kilometer (61.3 redds per mile) in Shitike Creek (Goodman
et al. 2005).

5.1.4 Populations in the Deschutes Basin

The Deschutes Basin is a core area identified within USFWS’s Coastal Recovery Unit (RU), and is
considered a current bull trout population stronghold (USFWS 2015). Within the Lower
Deschutes River Core Area, there are five existing local populations:

e Warm Springs River

e Shitike Creek

e Whitewater River

o Jefferson Creek — Candle Creek Complex

e Jack Creek — Canyon Creek — Heising Spring Complex

These populations exhibit diverse life history strategies: resident, fluvial, and adfluvial (USFWS
2010a). The Metolius River system, which includes the Whitewater River, Jefferson Creek, and
Jack Creek, supports the largest bull trout population in Oregon. Bull trout currently inhabit
most riverine habitats of the Metolius drainage (USFWS 2002). The Metolius subbasin supports
a migratory bull trout population that uses the Metolius River and Lake Billy Chinook as seasonal
foraging habitat and as a migratory corridor (Buchanan et al. 1997). Between 1987 and 2004,
the number of redds steadily increased from 27 to 1,045 (Ratliff et al. 1996; Wise 2003).
However, in 2008, redd counts declined to a low of about 382 then began to rebound in 2010
with a total of 634 redds counted. Based on the redd counts, spawning number can be
estimated at 2.3 adult fish per redd. A peak observation of 1,750 bull trout spawned in the
Metolius subbasin in 2001 (Wise 2003), and the 5-year average from 2005-2009 was 1,554. The
Warm Springs River and Shitike Creek bull trout populations are generally much smaller than the
Metolius population, but they both support spawning and rearing (Brun and Dodson 2001).
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5.1.5 Habitat in the Deschutes Basin

Bull trout habitats within the Deschutes Basin include high Cascade headwater streams, glacially
fed streams, spring systems, lakes, and mainstem rivers. Adult adfluvial bull trout generally
spend about half of every year in a natural or man-made lake (generally November-May).
Adfluvial bull trout in the covered lands would use Lake Billy Chinook for these purposes. These
fish most likely forage in shallow areas in the reservoir where most of their prey exists.
Depending on water conditions, bull trout will occupy deep areas of the reservoir where water
temperatures are cool (7 to 12 °C [45-54°F]) and move to the surface when surface water
temperatures drop to or below 12°C (54°F). At other times of the year, these fish may move
upstream to forage in the lowermost portions of the Crooked River, Upper Deschutes River, or
Whychus Creek.

5.1.6 Legal Status and Management

5.1.6.1 Federal and State Status

USFWS issued a final rule on June 10, 1998 that listed Columbia River populations of bull trout
as threatened (FR 63; 31647). In the final listing rule, USFWS identified three subpopulations of
bull trout in the Deschutes Basin: (1) Odell Lake, (2) Metolius River-Lake Billy Chinook complex,
and (3) Lower Deschutes River. The Metolius River-Lake Billy Chinook complex and the Lower
Deschutes River subpopulations are the only populations with access to the covered lands. Small
numbers of the Metolius subpopulation migrate into the lower reaches of the Crooked River,
Whychus Creek, and the mainstem Deschutes River upstream to Big Falls (Ratliff et al. 1996).
The lower Deschutes River subpopulation has migratory access along the mainstem Deschutes
River from its confluence with the Columbia River to spawning and rearing habitats in Warm
Springs River and Shitike Creek. These Westside tributaries are outside of the covered lands
(Figure 5-1).

In September 2005, USFWS published a final rule for bull trout critical habitat in the Columbia
River Basin [70 FR 185; 56212]. The final rule included bull trout critical habitat for the
Deschutes River (Critical Habitat Unit Number 6) in the middle and lower basin. In July 2009, the
US District Court for the District of Oregon (Alliance for the Wild Rockies v. USFWS) ordered
USFWS to re-analyze the critical habitat designation for bull trout in the Klamath River and
Columbia River population groups. USFWS published a revised final rule on September 30, 2010
(USFWS 2010, FR 75(200) 63898).

USFWS prepared a Bull Trout Recovery Plan (USFWS 2015) that discusses bull trout status and
recovery needs for core areas in the Deschutes Basin. Core areas have both suitable habitat and
existing bull trout populations, while core habitat has suitable habitat for the species but no
existing populations. The Lower Deschutes River typically refers to the river reaches
downstream of the Pelton-Round Butte Hydroelectric Project; however, for recovery planning
purposes, the Lower Deschutes River Core Area includes the Deschutes River and its tributaries
as far upstream as Big Falls at RM 132, which encompasses the Metolius River-Lake Billy Chinook
complex and the lower Deschutes River subpopulations. The Upper Deschutes Core Habitat area
includes the Deschutes River and its tributaries upstream of Big Falls where bull trout currently
do not exist.
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5.1.6.2 ldentified Threats to the Species

According to the 2008 USFWS status review, the factors that threaten bull trout include
historical habitat loss and fragmentation, interaction with nonnative species, blockage of
migratory corridors and passage impairments, high water temperatures, and poor water quality
(USFWS 2008; USFWS 2015). The primary land and water management activities that depress
bull trout populations and degrade habitat in the Deschutes critical habitat unit include
operation and maintenance of dames, irrigation diversions, road crossings, and the introduction
of non-native species (USFWS 2002). The Final Bull Trout Recovery Plan found that impassable
dams and diversion structures isolate and fragment bull trout populations and adversely impact
water temperature and quality. Nonnative fish species, including lake and brook trout, threaten
bull trout through hybridization, competition, and possible predation (USFWS 2002). The
severity of predicted snowpack loss (Mote et al. 2005; Pederson et al. 2013), drought and
wildfire (Littell et al. 2009), and spring and summer climates (Littell et al. 2010) are also
potential threats to bull trout populations.

5.1.6.3 Recovery Measures and Management

The Lower Deschutes River Core Area Implementation Plan for Bull Trout addresses research,
monitoring, and evaluation actions being pursued within the recovery unit to identify relevant
information for the purpose of addressing management of primary threats to bull trout (USFWS
et al. 2015). The Service identifies these threats as: (1) habitat—upland/riparian land
management, instream impacts, and water quality; (2) demographic—connectivity impairment,
fisheries management, small population size, and forage fish availability; and (3) nonnatives.

For the Lower Deschutes River Core Area of the Coastal Recovery Unit, USFWS outlines there are
no necessary actions to address habitat, demographic, or nonnative threats. However, USFWS
recommends continued demographic efforts in monitoring bull trout populations, angling
impacts in the spring fishery of Lake Billy Chinook, and spawner and juvenile densities in the
Warm Springs River. USFWS also recommends the continuation of assessing and monitoring the
distribution of bull trout and nonnative brook trout.

The implementation plan makes several recommendations for recovery, including continued
ongoing work on: (1) upstream and downstream passage work at the Pelton-Round Butte hydro
project; (2) implementation and maintenance of fish screens at water diversions and irrigation
ditches; (3) implementation of land management plans and BMPs (USFWS et al. 2015). In
addition to these continued efforts, the plan recommends “adaptively managing” bull trout and
kokanee harvest in Lake Billy Chinook. Further, to address nonnative populations of brook trout,
the plan recommends management actions in Warm Springs River, Shitike Creek, and Canyon
Creek. All listed recovery actions are currently, or will be, carried out by concerted efforts of
Oregon Department of Fish and Wildlife (ODFW), US Forest Service (USFS), USFWS, the
Confederated Tribes of Warm Springs, and the Deschutes Basin Technical Working Group.

The fish collection facility jointly completed by Portland General Electric Company (PGE) and the
Confederated Tribes of Warm Springs in 2009, provides downstream fish passage for salmonids
through the Lower Deschutes River Core Area. Stream habitat restoration projects are also
underway in nearby watersheds (e.g., Metolius River, Crooked River, Trout Creek, Whychus
Creek, Shitike Creek).

DBHCP Chapter 5, October 2020 Page 5-7



Deschutes Basin HCP FINAL Chapter 5 — Current Conditions of Covered Species

In 2003, ODFW prepared a fish management plan for the Deschutes, Crooked, and Metolius
river basins (Marx 2003), including specific planning efforts for bull trout, in accordance with the
State Native Fish Conservation Policy (NFCP). This plan guides the development of localized
plans for species management in the individual river basins and presents an approach to
conserving aquatic resources and establishing management priorities, many of which were
adopted by the federal recovery plan.

5.1.7 Critical Habitat

About 100 miles of river and creek covered by the DBHCP (roughly 22 percent of the total
covered lands) are designated as Bull Trout Critical Habitat Unit 6 — Lower Deschutes River Basin
(USFWS 2010a). The vast majority of this critical habitat (88 miles) consists of Lake Billy Chinook
and the Lower Deschutes River downstream of the Warm Springs Reservation. Specific areas of
designated bull trout critical habitat on the covered lands include the following:

e The mainstem Deschutes River from the Columbia River to about RM 68, with some
exclusions (Figures 5-2 and 5-3)

e Trout Creek from the Deschutes River to about RM 2 (Figure 5-3)
e Lake Billy Chinook (Figure 5-4)
e The mainstem Deschutes River from Lake Billy Chinook to Big Falls (Figure 5-4)

e The Crooked River from its confluence with Lake Billy Chinook to Highway 97
(Figure 5-4)

e  Whychus Creek from the Deschutes River to about RM 6 (Figure 5-4)
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Figure 5-2. Bull Trout Critical Habitat Unit 6, Lower Deschutes River — Map 1. Source: USFWS 2017a.
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Critical Habitat for Bull Trout (Salvelinus confluentus)
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5.2 Steelhead Trout

The covered lands contain summer steelhead within the Middle Columbia River (MCR)
Steelhead Distinct Population Segment (DPS). This DPS, with the exception of fish upstream of
the Pelton Round Butte Project at RM 100 on the Deschutes River, is listed as threatened under
the Endangered Species Act (ESA). Upstream of Pelton Round Butte, where a reintroduction
program is underway, steelhead are classified as nonessential experimental under section 10(j)
of the ESA. Passage has recently been restored at Pelton Round Butte to allow migratory fish to
access the Upper Deschutes River and its tributaries, and reintroduction is being supplemented
with hatchery stock from the Round Butte Hatchery.

5.2.1 Life History

The steelhead is an anadromous variant of the rainbow trout (Oncorhynchus mykiss). Partial
migration, when one portion of an animal population migrates while the other portion remains
sedentary, has been well documented in salmonids (Jonsson and Jonsson 1993, Hendry et al.
2004, Figure 5-5). Examples of this type of migratory behavior include fluvial and adfluvial
life-histories where trout migrate from mainstem riverine habitats and lakes to spawn in
tributaries. A related term, “partial anadromy,” refers to a similar behavioral strategy whereby
fish from the same reproductively-mixed population adopt divergent anadromous (ocean-going)
and resident freshwater life-history strategies (Hendry et al. 2004; Figure 5-5). Most Pacific
salmonid species, including rainbow trout, are partially anadromous, and this type of life-history
diversity is believed to buffer against extinction (Hilborn et al. 2003; Greene et al. 2010).

Adult
Migration
Ocean
Residency Spawning

Freshwater

Residency
is.mol.t Freshwater
Migration Recruitment

Figure 5-5. Life-cycle diagram for partially anadromous rainbow trout.
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The term “steelhead,” which has been conventionally used to identify anadromous rainbow
trout, represents one of several life-history variants within O. mykiss populations. Stream
residency is also common for this species, with resident individuals remaining in freshwater
throughout their life-cycle, often moving between suitable habitats (Gowan et al. 1994), but
never venturing to the ocean. In watersheds with ocean access, researchers have found that in
addition to interbreeding (McMillan et al. 2007), resident rainbow trout and steelhead produce
progeny of the alternate life-history form (Pascual et al. 2001; Thrower and Joyce 2004; Korman
et al. 2010; Courter et al. 2013).

O. mykiss are iteroparous, which means they can spawn multiple times, although few steelhead
survive the migration to and from the ocean a second time (about 1-5% in most interior basins).
Rates of iteroparity are higher for resident rainbow trout, where as many as 40-60 percent of
spawners may have spawned at least twice before death. Adult steelhead typically range in age
from 2 to 6 years old.

A tremendous amount of life-history diversity also occurs amongst anadromous individuals
within O. mykiss populations. For example, there are two adult steelhead migration strategies in
the Pacific Northwest: summer and winter. Summer steelhead are found in Columbia River
tributaries east of the Cascade Mountains. Adult summer steelhead enter freshwater between
June and August, traveling upstream to suitable overwintering habitats where they remain until
spawning in March through May. Summer steelhead are often described as “freshwater
maturing” because their gonads are not yet fully mature when they re-enter their natal
watersheds and the maturation process is completed during the winter holding period. This
life-history strategy is common in O. mykiss populations in the interior Columbia Basin because
early freshwater entry provides more time to travel long distances and overcome migration
obstacles that may only be passable under transient flow conditions. Winter steelhead, on the
other hand, enter freshwater much closer to their spawning date (March-May). This is
predominantly a coastal steelhead life-history strategy, but occurs as far inland as the Hood
River, White Salmon River, and Fifteenmile Creek in the Columbia Basin.

Deschutes River steelhead are the summer-run variety (as are all steelhead upstream from The
Dalles Dam). They tend to pass Bonneville Dam in the Lower Columbia River prior to August 25
and are relatively small compared to steelhead that pass Bonneville Dam in September and
October. Due to the notable differences in run timing and body size, summer run steelhead
destined for tributaries in the middle Columbia River region are often referred to as A-run, and
those destined for the Upper Columbia and Snake River regions are referred to as B-run.

In general, Deschutes steelhead enter freshwater 9 to 10 months prior to spawning and migrate
up the Deschutes River from June through October. Deschutes River wild steelhead spawn from
about the middle of March to the end of May (Zimmerman and Reeves 2000). Spawning in the
eastside tributaries to the Deschutes River, such as Trout Creek, has evolved to an earlier time
(January through mid-April) than westside tributaries or the mainstem Deschutes River because
stream flow tends to decrease earlier in the more arid eastside watersheds (Olsen et al. 1992).
Similar to other steelhead populations in the Columbia Basin, the number of repeat spawners in
the Deschutes River is very low (less than 5 percent) (Busby et al 1996; Cramer and
Beamesderfer 2006). Native summer steelhead in the Deschutes River typically deposit from
3,100 to 10,500 eggs per female, with a mean of 5,350 eggs (NPCC 2004). The number of eggs a
female produces is directly related to their size.

In the Deschutes River, steelhead eggs hatch within 35 to 50 days, depending on water
temperature (about 50 days at 10°C). The newly hatched steelhead (alevins) remain in the gravel
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for 2 to 3 weeks until the yolk sac is absorbed. Steelhead fry (young salmonids that have
absorbed the yolk sac) usually emerge from redds in the middle to late summer. About 20 to

30 percent of the fertilized eggs survive to emerge as fry, and only about 3 percent of fry are
expected to survive to smoltification (the process of physically changing to survive in saltwater).
Juvenile steelhead (parr) rear in freshwater for 1 to 4 years prior to emigration, depending on
water temperature and growth rates.

Downstream migration and smoltification typically occurs from April to mid-June when parr
reach a size of 6 to 8 inches. Growth patterns determined by examining scale samples indicate
up to eight different O. mykiss life history forms in the lower Deschutes River (Olsen et al. 1992).
Pribyl (2002) noted that most juvenile steelhead emigrate after 2 years in freshwater. The
majority of Deschutes River steelhead typically emigrate at age 2 and spend 1 to 2 years in
saltwater, before returning to spawn. Although there are a variety of life history patterns, most
returning Deschutes steelhead spawners are expected to be 4-year old fish (NMFS 2012).

5.2.2 Habitat Requirements

Because steelhead enter spawning areas weeks or months before they spawn, they are
vulnerable to disturbance and predation. Instream or overhead cover is required to reduce
disturbance and predation of spawning steelhead. Cover can be in the form of overhanging
vegetation, undercut banks, submerged vegetation, submerged objects such as logs and rocks,
floating debris, deep water, turbulence, and turbidity (Giger 1973).

Female steelhead deposit their eggs in cool, clear streams in shallow pool tailouts and in the
transition areas between riffles and other slower velocity habitat types with suitable gravel size,
depth, and current velocity. Prior to spawning, female steelhead dig a shallow depression in the
substrate called a redd. After eggs are deposited and fertilized, the steelhead fill these redds
back in.

Intermittent streams can be used for spawning if flows are maintained long enough to allow
emergent fry to disperse downstream before dry conditions occur during late summer or fall.
Spawning habitat requirements typically include water depths of 9 inches to 5 feet, water
velocities from 1 to 3 feet per second (fps), and a largely sediment-free gravel or cobble
substrate sized from 0.5 to 4 inches in diameter. Steelhead often prefer areas with uniform
water velocity. They avoid fine sediments because the incubating eggs require a steady supply of
cool (8 to 11 °C), oxygenated water, and fine sediments restrict hyporheic flow. Steelhead also
avoid excessively large, course substrates, which are difficult to move.

To survive high winter and spring water velocities, and to avoid predation, emergent steelhead
fry inhabit the interstitial spaces within the stream substrate. Fry also move into shallow and
slow-moving margins of stream channels. Where shallow water habitat is limited, the edges of
the river with overhanging vegetation are thought to be important for rearing. As juvenile
steelhead grow, they move to areas with deeper water, a wide range of velocities, and large
substrate, sometimes emigrating from tributaries to the main stem for a period of time prior to
smolting (ODFW and CTWSRO 1990).

Summer rearing takes place primarily in the fast parts of pools, although juveniles can also be
abundant in glides and riffles. Winter rearing occurs more uniformly, at low densities across a
wide range of fast and slow habitat types. Productive steelhead habitat is characterized by
rough streambed elements, primarily in the form of large and small pieces of wood or large
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boulders that help scour pools and generate complex stream habitat. As their swimming ability
improves, steelhead parr and subadults move into feeding lanes behind boulders in riffles, or in
heads of pools. These areas maximize opportunity to feed on drifting aquatic insects, while
minimizing swimming effort. Habitat areas with cover such as large woody debris, undercut
banks, or boulders are also preferred steelhead rearing areas. Therefore, a stream’s capacity to
support a robust steelhead population is determined by the quantity of these habitat types.

The diet of steelhead varies considerably according to life history stage and fish size, as well as
the food items that are available. Juvenile steelhead feed primarily on benthic
macroinvertebrates associated with the stream substrate such as immature aquatic insects (e.g.,
mayfly and stonefly nymphs; caddisfly, dipteran, and beetle larvae), amphipods, snails, aquatic
worms, fish eggs, and occasionally small fish. Diets of juveniles can fluctuate seasonally,
depending on food availability. At times, the diet may include terrestrial insects and emerging
adult aquatic insects drifting in the current.

5.2.3 Range and Distribution in the Deschutes Basin

5.2.3.1 Historical and Current Range and Distribution

The Deschutes Basin summer steelhead population is part of the Cascade Eastern Slope
Tributaries (CEST) Major Population Group (MPG). The CEST MPG is the most robust MPG within
the Middle Columbia River Steelhead DPS. The waters covered by the DBHCP include 102 miles
of mainstem Deschutes River and tributary (Trout Creek) downstream of Pelton Reregulating
Dam and about 358 miles of rivers and creeks upstream of the reregulating dam. Steelhead
currently have access to all 102 miles of covered waters downstream of the reregulating dam.
Historically the species also had access to 158 miles (44 percent) of the covered rivers and
creeks upstream of the reregulating dam, including the 20 miles of mainstem Deschutes River
currently occupied by the dams and reservoirs of the Pelton Round Butte Project. The historical
range also extended several miles upstream of the covered lands in the upper Crooked River
and Ochoco Creek subbasins (Figure 5-6). Apparently, steelhead did not make historical use of
tributaries in the Metolius River Basin (Nehlsen 1995). The portions of the covered lands
upstream of the reregulating dam and downstream of Bowman Dam, Ochoco Dam and Big Falls
(about 143 miles total) are the focus of the ongoing steelhead reintroduction program.

Steelhead passage into the upper Deschutes Basin became problematic after construction of
Pelton Dam in 1958 because the dam did not have effective downstream passage facilities.
Round Butte Dam was constructed in 1964 seven miles upstream of Pelton Dam, exacerbating
poor fish passage conditions. By 1968, efforts to pass anadromous fish at the Pelton Round
Butte Project were terminated, resulting in exclusion of steelhead upstream of RM 100.
Although steelhead were extirpated upstream of the hydropower project, the resident O. mykiss
life-history type (rainbow trout) persisted in large numbers.

Under the terms of the Order Approving Settlement and Issuing New License (FERC June 21,
2005), provisions were made at Pelton Round Butte Project to allow migratory fish to once again
move between the Upper and Lower Deschutes River. Round Butte Hatchery steelhead were
reintroduced into the Whychus Creek and Crooked River subbasins beginning in 2007.

! The current and historical distributions reflected in Figure 5-6 are based on the distribution of steelhead prior to the 2007/2008
reintroduction efforts in the Whychus Creek watershed and Crooked River subbasin. The effects of the reintroduction efforts on
the current distribution of the species are not depicted in Figure 5-6.
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Approximately 220,000 juvenile steelhead were released into the Whychus Creek watershed in
May 2007 and an additional 290,000 and 230,000 juvenile steelhead were released into the
Whychus Creek watershed and the Crooked River subbasin, respectively, in May 2008.
Additional annual fry and smolt releases have occurred since 2008 (Table 5-1), and are
anticipated to continue in accordance with the Pelton Round Butte Project license as described
in the Deschutes Reintroduction and Conservation Plan (ODFW and CTWSRO 2008).

Table 5-1. Cumulative numbers of hatchery-origin steelhead fry and smolts released
annually in habitats upstream of the Pelton Round Butte Project, to
support reintroduction in the upper Deschutes Basin.

Year Fry Smolts
Released? Released?
20082 525,000 0
2009 832,288 0
2010° 611,787 13,380
20112 705,866 13,723
2012° 609,253 12,149
20132 617,308 7,084
20142 703,900 10,287
2015° 698,103 56,597
2016°¢ 613,471 45,939
20174 516,659 48,832
2018¢ 529,000 45,001
Total 6,962,635 252,992

Sources: 2ODFW unpublished data, ® PGE & CTWSRO 2016, PGE & CTWSRO 2017, ¢ PGE & CTWSRO
2018, ¢ PGE & CTWSRO 2019

Notes:

1 Release areas include the Crooked River, Ochoco Creek, McKay Creek, Upper Deschutes River,
and Whychus Creek.
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5.2.4 Populations in the Deschutes Basin

The covered lands encompass the established mainstem Deschutes River steelhead population
from the mouth of the Columbia River to Pelton Regulating Dam, as well as reintroduced
populations within 143 miles of mainstem Deschutes River and tributaries upstream of the
reregulating dam. The data presented in this section for populations downstream of Pelton
Round Butte Project reflect steelhead abundances for all waters associated with the Lower
Deschutes River, including both independent steelhead populations (Eastside Tributaries and
Westside Tributaries) that the Technical Recovery Team identified in this area (NMFS 2011),
since it is difficult to segregate data for these two populations

Adult abundance and escapement. Estimates of summer steelhead escapement have been
made for fish passing upstream of Sherars Falls (RM 43) since the 1977-78 run year (Table 5-2).
Estimates of natural-origin adult summer steelhead passing Sherars Falls have ranged from a
low of 482 to a high of 9,624 fish, and averaged about 5,000 fish annually (NPCC 2004). The
most recent 5-year period of record shows the estimated escapement declining significantly
from the previous decade, with a range of 5,358 to 1,196 fish. However, actual natural-origin
steelhead escapement may be lower, since estimates for some years include stray
hatchery-origin fish that were indistinguishable from natural-origin fish (French and Pribyl 2003).

The National Marine Fisheries Service (NMFS) established an interim abundance target of

6,300 fish for the two wild Deschutes Basin steelhead populations below the Pelton Round Butte
Project, while the ODFW goal for the Deschutes calls for a spawning escapement of 6,575
natural-origin steelhead upstream of Sherars Falls. The ODFW escapement level was designed to
sustain maximum natural production potential during years of good juvenile and adult survival
conditions (ODFW 1997). Natural-origin adult steelhead returning to the Deschutes Basin have
exceeded these escapement targets only periodically during the period of record (Table 5-2).

Escapement numbers for current and future steelhead spawners would be substantially greater
if Deschutes River hatchery and out-of-basin stray hatchery fish were included. The total
escapement estimates for all wild and hatchery steelhead passing above Sherars Falls (RM 43)
ranged from 4,328 to 40,533 (Table 5-2). Although Deschutes and stray hatchery steelhead are
removed from the system at the Pelton and Warm Springs fish traps, ODFW biologists have
observed that hatchery-origin steelhead comprise 40 to 50 percent of steelhead during surveys
in several eastside Deschutes River tributaries (NPCC 2004).

The first juvenile steelhead from the newly-formed above-barrier population were passed
downstream of the Pelton Round Butte Project in the spring of 2010 when 7,612 smolts were
collected and transported to the lower Deschutes River. Since then, modest numbers of
steelhead smolts continue to be passed into the lower river annually (Table 5-3). The
Reintroduction Plan called for adults produced from these outmigrating smolts to be
transported upstream past the Pelton Round Butte Project when they return in the summer and
fall after 1-2 years in the ocean. Although the first adult steelhead were transported above the
hydro project in 2011 (Table 5-3), ODFW did not immediately authorize the transport of all adult
fish. Managers first called for testing whether the fish passage facility was working as intended.
A NMFS guidance measure outlined a minimum of 50 percent collection of tagged outmigrating
Middle Columbia River steelhead or spring Chinook salmon from one tributary arm (Metolius,
Deschutes, or Crooked River) of Lake Billy Chinook before adopting a full scale trap and haul
program (NMFS 2012).

DBHCP Chapter 5, October 2020 Page 5-18



Deschutes Basin HCP FINAL Chapter 5 — Current Conditions of Covered Species

Table 5-2. Estimated number of steelhead migratin