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EXECUTIVE SUMMARY 

Ochoco Irrigation District (OID), in cooperation with the City of Prineville and Crook 
County, secured a preliminary permit from the Federal Energy Regulatory Commission (FERC) 
for installation of a small-scale hydroelectric power plant at Bowman Dam. Project construction 
is expected to be low-impact, and, once completed, the hydroelectric turbines will 
opportunistically generate power in concert with existing water operations. As a result, the 
proposed project will not affect fish entrainment, ramping rates, flow fluctuations, channel scour, 
or sedimentation. Nevertheless, Oregon state law requires that proposed modifications to existing 
artificial obstructions without fish passage, must either include fish passage or provide mitigation 
measures with net benefits to Oregon’s native migratory fish (NMF) species that exceed the 
value of passage. The cost of installing passage at Bowman Dam is far greater than the 
anticipated revenue generating capacity of the proposed hydropower project. Therefore, OID 
elected to propose mitigation and apply for a Fish Passage Waiver (FPW) from the Oregon Fish 
and Wildlife Commission.  

In collaboration with the Oregon Department of Fish and Wildlife (ODFW) and local 
non-profit organizations, OID has developed a package of proposed mitigation measures that 
would result in net benefits to all NMF in the Crooked River basin, with emphasis on improving 
conditions for spring Chinook Salmon and summer steelhead trout. These measures include 
gravel augmentation to increase spawning habitat availability, provision of fish passage in 
Ochoco Creek, and funding for habitat restoration at Ochoco Preserve – a 185-acre stream 
restoration site at the confluence of Ochoco Creek and the Crooked River. In addition, structural 
modifications to Bowman Dam would be made to reduce total dissolved gas (TDG) saturation 
and gas bubble disease in fish. Although TDG reduction will be required by the Oregon 
Department of Environmental Quality in order to meet the requirements of the 401 certification, 
a description of that mitigation measure is also being included in the FPW application because it 
will directly reduce mortality of NMF during high flow events. Taken together, the proposed 
mitigation measures are expected to provide significant benefits to NMF in the Crooked River, 
improving trout fisheries downstream of Bowman Dam and contributing to the recovery of 
salmon and steelhead in the upper Deschutes River basin. 
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OREGON DEPARTMENT OF FISH AND WILDLIFE 

 
Fish Passage WAIVER Application 

 
 

• Use this form if providing fish passage at the artificial obstruction for which a Waiver is being requested would benefit native migratory fish. 
• Use the "Fish Passage EXEMPTION Application" if a waiver has already been  , fish passage mitigation has already been provided for the 

artificial obstruction , or if there would be no appreciable benefit for native migratory fish if passage were provided at the artificial obstruction. 
• If you unlock and re-lock this Form, information already entered may be lost in certain versions of MS Word. 

 
APPLICANT INFORMATION  
The Applicant must be the owner or operator of the artificial obstruction for which a Waiver is sought. 
 
ORGANIZATION/APPLICANT: Ochoco Irrigation District 

CONTACT: Bruce Scanlon TITLE: Manager 
ADDRESS: 1001 NW Deer Street 
CITY: Prineville STATE: OR ZIP: 97754 
PHONE: (541) 447-6449 
FAX:   
E-MAIL ADDRESS:  bruceoid@crestviewcable.com 
  
SIGNATURE:   DATE:   

 
OWNER (if different than Applicant):  

CONTACT:  TITLE:  
ADDRESS:  
CITY:  STATE:  ZIP:  
PHONE:  
FAX:   
E-MAIL ADDRESS:       

 
SIGNATURE:   DATE:   

 Signature indicates that you understand and do not dispute this request. 
 
APPLICATION COMPLETED BY (if different than Applicant):  

TITLE:   
ORGANIZATION: Mount Hood Environmental 
ADDRESS: PO Box 744 
CITY: Boring STATE: OR ZIP: 97009 
PHONE: 503-668-0033 
FAX:       
E-MAIL ADDRESS: ian.courter@mthoodenvironmental.com 

 
SIGNATURE:                                                            DATE: May 1, 2020 

 
To Be Completed by ODFW Fish Passage Coordinator 

 

 APPLICATION #:       DATE RECEIVED:       
 
 FILE NAME:       
 APPROVED  SIGNATURE:   DATE:   
 DENIED  TITLE:           
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ARTIFICIAL OBSTRUCTION (for which a Waiver is being requested) 
 
1. TYPE OF ARTIFICIAL OBSTRUCTION:     Dam      New  
  Culvert/Bridge Existing  
  Tidegate  

 Other (describe):        
 
2. PLEASE PROVIDE A BACKGROUND AND DESCRIPTION OF THE PROPOSED ACTION TRIGGERING 
THE NEED TO ADDRESS FISH PASSAGE:   
 
Completed in 1961, Arthur R. Bowman Dam is located on the Crooked River, approximately 20 miles 
upstream of Prineville, Oregon. Bowman Dam is a federal facility under the jurisdiction of the USDI 
Bureau of Reclamation (Reclamation). As a reserved works, the dam is operated by Ochoco Irrigation 
District (OID) under contract with Reclamation for the purposes of irrigation storage and flood control. In 
2016, OID secured a three-year preliminary permit from the Federal Energy Regulatory Commission 
(FERC) for the addition of a hydroelectric power plant (the Project) at Bowman Dam. On November 8, 
2019, OID received a two-year extension of the preliminary permit.  The Project would operate “run-of-
release” where reservoir operations and minimum flow releases would not be affected.     Additionally, 
the proposed Project would provide a low impact, renewable source of electricity to the region. Although 
no operational changes would occur to Bowman Dam, the Project would require modifications to the 
outlet works and construction of a powerhouse at the base of the dam. These modifications require a 
change in permit status, thereby triggering the Oregon Department of Fish and Wildlife (ODFW) fish 
passage review process that ensures benefit to affected native fish populations.  
 
3. PASSAGE WILL NOT BE PROVIDED FOR THE FOLLOWING REASON(S):  
 
OID is unable to provide fish passage at Bowman Dam for several reasons. First, the cost of installing 
passage would be extremely high and far exceeds the anticipated revenue generating capacity of the 
proposed Project. An evaluation of passage measures for Bowman Dam found collection and passage 
using a Whooshh system at Bowman Dam would be the most cost-efficient option for upstream passage, 
while collection of emigrating fish using a floating surface collector in Prineville Reservoir would be the 
most efficient option for downstream migration (R2 2020). The cost of implementing these passage 
measures would total $72 - 130 million. Volitional upstream and downstream passage at Bowman Dam 
would cost between $138 - 250 million because they would require accommodating annual water 
elevation fluctuations in Prineville Reservoir of more than 28 feet. For comparison, the Project, without 
fish passage, is expected to generate approximately $300,000 in net profit annually. 

Second, it is anticipated that the Project would improve conditions for fish communities in the lower 
Crooked River with only short-term, minor impacts. Project construction is expected to be low-impact, 
and, once completed, the hydroelectric turbines would opportunistically generate power in concert with 
existing water operations. As a result, the Project would not affect fish entrainment, ramping rates, flow 
fluctuations, channel scour, or sedimentation. Instead, Project modifications to the water release 
structures would improve water quality in the lower Crooked River by reducing total dissolved gas (TDG) 
caused by outlet discharge at Bowman Dam. The reach of the lower Crooked River below Bowman Dam 
is listed as a 303(d) impaired body of water due to elevated TDG levels (ODEQ 2012), and ODFW has 
identified TDG as a factor contributing to reductions in Redband Trout and Mountain Whitefish 
abundance (Porter & Hodgson 2016). The Project is expected to address this water quality issue by 
reducing TDG, thereby benefiting native fishes in the lower Crooked River. Additionally, the mitigation 
actions proposed in lieu of passage are expected to directly benefit native migratory fish and support 
ongoing efforts to reintroduce summer steelhead trout and spring Chinook Salmon in the basin.  
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Third, although passage at Bowman Dam would likely provide biological benefits to native migratory fish 
(NMF), the quality of habitat upstream of the dam may be limited. For example, habitat quality was 
evaluated in the upper Crooked River basin using HabRate, a qualitative habitat potential model 
developed by ODFW using stream habitat data collected by the Oregon Aquatic Inventories Project (see 
MHE 2020b). Habitat quality was predicted for several life stages of Chinook Salmon (Oncorhynchus 
tshawytscha) and steelhead trout (O. mykiss) in 49.4 miles (mi) of streams above Bowman Dam, 
representing the best available habitat dataset. Spawn-to-emergence habitat for steelhead trout was 
predicted by the HabRate model to be poor in 43.5 mi of streams (88.1%), fair in 5.6 mi (11.3%) and 
good in only 0.3 mi (0.6%). Similarly, spawn-to-emergence habitat for Chinook Salmon was predicted to 
be poor in 43.5 mi of streams (88.1%), fair in 5.2 mi (10.6%) and good in only 0.7 mi (1.4%). Habitat for 
rearing juveniles was predicted to be poor or fair in 69.8 – 100% of stream reaches, across all species and 
life stages.  

Finally, there are several risks to providing passage at Bowman Dam. Prineville Reservoir currently 
supports self-sustaining populations of Largemouth (Micropterus salmoides) and Smallmouth Bass (M. 
dolomieu), Black Crappie (Pomoxis nigromaculatus), and Brown Bullhead (Ameiurus nebulosus). While 
some evidence for passage of non-native species exists, observation of these species below the dam is 
infrequent and has not occurred recently (Timothy Porter, pers. communication). Expansion of non-native 
populations to the lower Crooked River would likely result in intraspecific interactions with NMF, such 
as competition or predation. For example, it has been established that Smallmouth Bass, one of the 
species present in the reservoir but currently absent downstream, consume significant numbers of 
outmigrating juvenile salmonids wherever they co-occur with salmon and steelhead trout (Tabor et al. 
1993, Zimmerman 1999, Fritts & Pearsons 2004, Erhardt et al. 2018). Additionally, passage at Bowman 
Dam may introduce pathogens to NMF populations in the upper Crooked River basin. Ceratonova shasta 
is a myxozoan parasite that has been reported to cause mortality of Rainbow Trout in the lower Crooked 
River (Stuart et al. 1996). This parasite may pose a risk to native populations of Redband Trout in the 
upper Crooked River basin. 

 
4. DATE THE TRIGGER ACTION IS SCHEDULED TO BEGIN (a minimum of two months should be planned for the 
waiver process after ODFW receives your application; requests that must go before the Commission will take longer):   
 
OID submitted its Pre-Application Document to FERC on February 11, 2019. OID has also requested a 2-
year extension of the Preliminary Permit which would expire on December 1, 2021. If the extension is 
granted, OID will file a final application for license on or before December 1, 2021. Construction would 
take place after license has been approved.  
 
5. LOCATION 

COUNTY: Crook 
ROAD CROSSING (if applicable):       
RIVER/STREAM: Crooked River 
TRIBUTARY OF: Deschutes River 
BASIN: Deschutes River Basin 
COORDINATESa: Longitude: -120.7890426°W  Latitude: 44.11083117°N 

 
a Geographic projection using NAD_83 and formatted as decimal degrees to at least 4 places. 

 
6. STREAM DESCRIPTION 

6A. BARRIER TABLE (please provide the following information for barriers, which will help determine the benefit 
of providing passage at the Artificial Obstruction; indicate measurement units if applicable): 
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 DOWNSTREAM  UPSTREAM  
Locations 3 C/N 2 1 AO 1 2 E example 

Type D  D D D D        C 
Length 1300 ft.  177 ft 100 ft. 790 ft 93 ft        80 ft 

Distance 78 mi 70 mi 65.9 mi 14 mi  63.1 mi       141 mi 1,200 ft 
Level 3  1 4 5 3        5 

 

 Type = C (culvert/bridge), D (dam), T (tide gate), N (natural; describe below), O (other; describe below) 
 Length = length of the barrier in the stream (e.g., culvert's length, dam's width/footprint) 
 Distance = distance from the Artificial Obstruction (to closest point of other barriers) 
 Level = amount of passage at the barrier using the following codes: 
    5 - barrier to all native migratory fish 
    4 - barrier to some native migratory fish adults and/or species 
    3 - barrier to some native migratory fish adults and/or species for only part of migration period 
    2 - barrier to all native migratory fish juveniles 
    1 - barrier to some native migratory fish juveniles and/or for only part of migration period 
LOCATIONS: 
 AO = the existing or proposed Artificial Obstruction 
 1,2 = other barriers in the same stream as the Artificial Obstruction 
 3 = downstream barrier outside the immediate stream in which the Artificial Obstruction is located (only 

needed if C/N is a confluence rather than a complete natural barrier) 
 E = end of historic native migratory fish use, including all tributaries (i.e., potential range without any 

artificial barriers in place) 
 C/N = first downstream confluence or complete natural barrier, whichever comes first 
 

NOTE: The example indicates that there is culvert which is 80 feet long, is located 1,200 feet from the Artificial 
Obstruction in question, and is a complete fish passage barrier. 
 

PLEASE PROVIDE ADDITIONAL DESCRIPTIONS FOR THOSE BARRIERS INCLUDED IN 
THE BARRIER TABLE OR FOR OTHER BARRIERS AFFECTING NATIVE MIGRATORY 
FISH MOVEMENT TO OR FROM THE ARTIFICIAL OBSTRUCTION:   

 
AO: Bowman Dam (RM 70) is a full spanning earth-fill structure on the main stem 
Crooked River, with a height of 240 feet. The dam is a complete barrier to the upstream 
migration of NMF. Some fish may emigrate downstream from Prineville Reservoir into 
the Crooked River below Bowman Dam, particularly when spill occurs at the dam. 

 
Downstream 1: Rice Baldwin Dam (RM 56) is a 4 ft. tall diversion dam on the main stem 
Crooked River that creates a barrier to migratory fish seasonally during low flows. Adult 
summer steelhead trout have been documented passing upstream of the dam. 
 
Downstream 2: Opal Springs Dam (RM 7) is hydroelectric project on the mainstem 
Crooked River. Adult upstream fish passage has occurred at Opal Springs Dam via trap 
and haul efforts since 2012. In November 2019, a permanent fish passage structure was 
completed, and upstream passage of Bull Trout, Mountain Whitefish, Northern 
Pikeminnow, Largescale Sucker, Bridgelip Sucker, and adult summer steelhead trout 
have been observed. 
 
C/N: The Crooked River flows into Lake Billy Chinook, a Deschutes River reservoir 
approximately 70 miles from Bowman Dam. 
 
Downstream 3: Round Butte Dam (Deschutes RM 111) is a 440 ft. high rockfill-type 
hydroelectric dam located on the Deschutes River approximately 2.5 miles downstream 
of its confluence with the Crooked River. Round Butte is the upper most dam in the 
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Pelton Round Butte Hydroelectric Project. Passage through the Pelton Round Butte 
Project is currently provided to many NMF, including steelhead trout and Chinook 
Salmon. The project remains a barrier to adult Pacific Lamprey upstream migration. 
 
Upstream 1: Twin Buttes Dam (RM 133) is a 4 ft. tall diversion dam located on the main 
stem Crooked River approximately 1.9 miles downstream from the confluence of Beaver 
Creek and South Fork Crooked River. The dam creates a barrier to fish migration when 
wood flashboards and tarps are installed during the irrigation season, typically from April 
through October. 
 

 
6B. SUMMARY TABLE (please provide the following information relative to the Artificial Obstruction, which will 
help determine the benefit of providing passage at it): 

 
 DOWNSTREAM UPSTREAM 
NMF Species Present 

Currently 
Redband Trout/steelhead trout (Oncorhynchus mykiss) 
Chinook Salmon (Oncorhynchus tshawytscha) 
Mountain Whitefish (Prosopium williamsoni) 
Northern Pikeminnow (Ptychocheilus oregonensis) 
Largescale Sucker (Catostomus macrocheilus) 
Bridgelip Sucker (Catostomus columbianus) 
Bull Trout (Salvelinus confluentus) 

Redband Trout 
Northern Pikeminnow 
Largescale Sucker 
Bridgelip Sucker 
 

NMF Species Present 
Historically 

Redband/steelhead trout 
Chinook Salmon 
Mountain Whitefish 
Northern Pikeminnow 
Largescale Sucker 
Bridgelip Sucker 
Bull Trout  
Pacific Lamprey (Entosphenus tridentatus) 

Redband/steelhead trout 
Northern Pikeminnow 
Largescale Sucker 
Bridgelip Sucker 
Chinook Salmon 
Mountain Whitefish 
Pacific Lamprey 

Habitat Quality Good in reaches downstream of Bowman Dam (RM 57-
70) and Hwy 97 (RM 0-12); Fair habitat in mainstem 
from RM 12-57 

Fair; limited habitat for 
Redband Trout 

Flows Annual Range: 10-3,000 cfs; variable by reach due to 
spring discharge and irrigation diversions 
Summer: approx. average 10-250 cfs  
Winter: approx. average 30-75 cfs 

Annual Range: 0-6,000 cfs 
Summer: approx. 3-40 cfs  
Winter: approx. 100-600 cfs 

Water Quality 303(d) impaired – temperature, pH, TDG 303(d) impaired - temperature 
 

Water Right 
Availability 

Fully allocated Fully allocated  

Land Use/Zoning Livestock, agriculture, timber, residential, recreation, 
Federally designated Wild and Scenic, State Park. 

Livestock, agriculture, timber, 
recreation 

 

NMF = native migratory fish 
 

PLEASE PROVIDE ADDITIONAL DETAILS REGARDING THE INFORMATION PROVIDED 
IN THE SUMMARY TABLE (such as species listed under the state or federal ESA and descriptions of the 
stream channel and riparian habitat):   
 
Historically, the Crooked River basin supported numerous NMF species. Redband Trout 
were once present throughout the basin, with two contiguous populations separated by a 
natural barrier in the North Fork Crooked River (Stuart et al. 1996). The anadromous 
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form of this species, summer steelhead trout, historically occupied the mainstem Crooked 
River and its principal tributaries, including Beaver Creek and the South Fork Crooked 
River (Zimmerman & Ratliff 2003). Steelhead trout were reported throughout the basin 
during the late 19th and early 20th century; however, the population declined as they were 
only occasionally observed in the basin until the 1950’s (Nehlsen 1995). In 1952, spent 
steelhead trout were observed in the mainstem and North Fork Crooked rivers, as well as 
Ochoco, McKay, Drakes, Horseheaven, and Beaver creeks (Nehlsen 1995). Surveys in 
1953 and 1954 found a single steelhead trout redd in Ochoco Creek, three redds in 
Twelvemile Creek, and six adults in Paulina Creek (Nehlsen 1995). Prior to the 
construction of dams in the 1950’s and 1960’s, Chinook Salmon were last observed in 
Beaver Creek in the early 1900s (Nehlsen 1995) and were also assumed to have 
historically used the North Fork Crooked River (Zimmerman & Ratliff 2003). Chinook 
Salmon were reported to extensively use Ochoco Creek prior to the construction of 
Ochoco Dam (Nehlsen 1995). The historical distribution of Bull Trout was limited to the 
area downstream of the city of Prineville (Zimmerman & Ratliff 2003). Although limited 
information is available regarding the historical range of Largescale and Bridgelip 
Suckers and Northern Pikeminnow in the basin, efforts in the early 1960’s to chemically 
suppress these populations in the lower mainstem, North Fork, and South Fork Crooked 
Rivers suggest these species were widely distributed (Stuart et al. 2006). Similarly, 
historical distributions of Mountain Whitefish and Pacific Lamprey are not well 
documented in the basin, however Stuart et al. (1996) reported Mountain Whitefish 
populations were once present throughout the basin, though no specific reaches or 
subbasins were identified. Pacific Lamprey were documented in upper mainstem 
Crooked River near the town of Post, Oregon in 1960 (Oregon State Ichthyology 
Collection Database) and are thought to share a similar historical distribution to summer 
steelhead trout (Marx 2003). See MHE (2020b) for information on these species’ status 
and life histories.  
 
Habitat degradation and the construction of several dams in the Deschutes and Crooked 
Rivers during the 20th century resulted in reduced distributions for many of the NMF 
species and the extirpation of anadromous life history forms in the Crooked River basin.  
Upon the completion of Bowman Dam in 1961 and termination of passage efforts at the 
Pelton Round Butte (PRB) project in 1968, summer steelhead trout and spring Chinook 
Salmon were extirpated in the Crooked River basin (Stuart et al. 2006). However, fish 
passage facilities were reestablished at the PRB Project and efforts to reintroduce these 
species to the Crooked River basin began in 2010. Since reintroduction efforts began, 
only a small number of returning adult Chinook Salmon and steelhead trout have been 
detected in the Crooked River, McKay Creek, and Ochoco Creek (Hill & Quesada 2013, 
Hill et al. 2014, Wymore et al. 2015, Burchell et al. 2016, Burchell & Hill 2017, Burchell 
2018). Bull Trout spawning has not been documented in the Crooked River basin; 
however, adfluvial adults from the Metolius River population are known to migrate into 
the lower Crooked River where they forage in the cold waters below Opal Springs 
(Ratliff et al. 1996, ODFW 2005). Mountain Whitefish are also found in this area and are 
very abundant in the cool waters below Bowman Dam but are no longer present in the 
upper Crooked River basin (Stuart et al. 1996, Whitman 2002). Redband Trout 
populations remain below Bowman Dam and in the headwater tributaries in the upper 
basin, but are depressed throughout much of their historical range, including the upper 
mainstem and South Fork Crooked Rivers (Stuart et al. 2006). Due to passage barriers, 
Pacific Lamprey are presumed extirpated upstream of the PRB project (USFWS 2018). 
Largescale and Bridgelip Suckers and Northern Pikeminnow are the only NMF that are 
currently abundant below and above Bowman Dam (Shrader 1998, CRWC 2008). 
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Several species of NMF in the Crooked River Basin have special status at the state and/or 
federal level. Bull Trout are currently listed as threatened under the Federal endangered 
species act (ESA) throughout their range. Middle Columbia River steelhead trout are 
listed as threatened under the ESA, however, fish released for reintroduction purposes 
above Round Butte Dam are currently (until January 2025) listed as Nonessential 
Experimental under ESA section 10(j). Spring Chinook Salmon in the Deschutes Basin 
currently have no Federal or Oregon protection status and are not considered to be in 
danger of extinction or likely to become so in the foreseeable future (Myers et al. 1998). 
Additionally, Bull Trout and spring Chinook Salmon in the Middle Columbia region are 
listed as sensitive species by ODFW while summer steelhead trout are listed as a 
sensitive-critical species; this status is intended for conservation purposes and not a 
regulatory status (ODFW 2016).  

 
The habitat conditions in the Crooked River basin have been detrimentally impacted over 
time by urban development, agriculture, and timber harvest (e.g. Stuart et al. 1996; 
Lichatowich 1998; CRWC 2002). As a result, the Crooked River and its tributaries have 
experienced degradation of water quality and loss of beaver populations, riparian 
vegetation, channel diversity and bank stability. These changes from historical 
conditions, compounded by fish passage barriers and unscreened irrigation diversions, 
have negatively affected fish habitat and caused declines and extirpation of several native 
fish species. 
 
The Upper Crooked River habitat is characterized by moderate to severe water quality for 
fish and aquatic life due to poor riparian and channel conditions, low summer flows, high 
erosion and turbidity, and high summer temperatures (Stuart et al. 1996). In the mainstem 
Crooked River, summer flow is routinely below 5 cfs and temperature typically exceeds 
80°F. Suitable habitat for spawning summer steelhead trout is fragmented and mostly 
disconnected from viable migration and rearing areas (Carmichael & Taylor 2010). 
Limiting factors include upland vegetation dominated by western juniper, summer water 
withdrawals, and livestock grazing. The best habitat in the Upper Crooked River Sub-
basin is in the headwater streams in the Ochoco National Forest, although conditions are 
dependent on the amount and type of timber harvest that has occurred (Stuart et al. 1996).  

 
6C. PROVIDE THE SOURCE FOR INFORMATION CONTAINED IN THE BARRIER AND SUMMARY 
TABLES:   
 
Carmichael, R.W., and B.J. Taylor. 2010. Conservation and recovery plan for Oregon steelhead 

populations in the middle Columbia River steelhead distinct population segment. Prineville, 
Oregon. 

Mount Hood Environmental (MHE), and Biota Pacific Environmental Sciences. 2018. Predicted 
impacts of Bowman Dam fish passage and remediation of gas bubble disease on Redband 
Trout production in the Crooked River basin. Ochoco Irrigation District. 

Myers, J.M., R.G. Kope, G.J. Bryant, D. Teel, L.J. Lierheimer, T.C. Wainwright, W.S. Grant, 
F.W. Waknitz, K. Neely, S.T. Lindley, and R.S. Waples. 1998. Status review of Chinook 
Salmon from Washington, Idaho, Oregon, and California. U.S. Dept. Commer., NOAA Tech. 
Memo. NMFS-NWFSC-35. 

Northwest Power and Conservation Council (NPCC). 2004. Deschutes subbasin plan. Portland, 
Oregon. 



Fish Passage Waiver Application 
Revised 11/13/15 8 

Oregon Department of Fish and Wildlife (ODFW). 2005. 2005 Oregon native fish status report 
volume II: assessment methods & population report. Oregon Department of Fish and Wildlife 
Fish Division. Salem, Oregon. 

Oregon Department of Fish and Wildlife (ODFW). 2016. Sensitive species list. Oregon 
Department of Fish and Wildlife. Salem, Oregon.  

Oregon Department of Fish and Wildlife (ODFW), and Confederated Tribes of the Warm Springs 
Reservation of Oregon (CTWSR). 2008. Reintroduction and conservation plan for 
anadromous fish in the upper Deschutes River sub-basin, Oregon. Edition 1: Spring Chinook 
Salmon and Summer Steelhead. 

Porter, T. and Hodgson, B., 2016. Effects of a modified flow regime on the fish populations of 
the Crooked River below Bowman Dam. Oregon Department of Fish and Wildlife.   

Ratliff, D.E., S.L. Thiesfeld, W.G. Weber, A.M. Stuart, M.D. Riehle, and D.V. Buchanan. 1996. 
Distribution, life history, abundance, harvest, habitat, and limiting factors of bull trout in the 
Metolius River and Lake Billy Chinook, Oregon, 1983–1994. Information Report 96-7. 
Oregon Department of Fish and Wildlife, Portland, Oregon.  

Shrader, Terry. 1998. Prineville Reservoir warmwater fisheries investigation, 1993-1994. Oregon 
Department of Fish and Wildlife. Portland, Oregon. 

Stuart, A. M., S. L. Thiesfeld, T. K. Nelson, and T. M. Shrader. 1996. Crooked River basin plan. 
Ochoco Fish District. Oregon Department of Fish and Wildlife. 

U.S. Environmental Protection Agency (EPA). 2006. Oregon water quality assessment report. 
https://ofmpub.epa.gov/waters10/attains_state.control?p_state=OR#total_assessed_water. 

Vaughan, J., S. Duery, T. W. Kassler, and I. Courter. 2013. Crooked River Redband Trout study. 
Gresham, Oregon. 

Whitman, T. 2002. Crooked River watershed assessment. Crooked River Watershed Council. 
Prineville, Oregon. Torgersen, C.E., D.P. Hockman-Wert, D.S. Bateman, R.E. Gresswell. 
2007. Longitudinal patterns of fish assemblages, aquatic habitat, and water temperature in the 
lower Crooked River, Oregon. U.S. Geological Survey. Open-File Report 2007-1125.  

Zimmerman, Christian E, Donald E. Ratliff. 2003. Controls on the distribution and life history of 
fish populations in the Deschutes River: geology, hydrology, and dams. A peculiar river: 
geology, geomorphology, and hydrology of the Deschutes River, Oregon. 7:51-70. 

 
 
MITIGATION (attach additional copies of this section if multiple mitigation sites are proposed) 
 
1. DESCRIBE THE MITIGATION TO BE PROVIDED:   
 
Reduced TDG: 
Contingent on the approval of a Fish Passage Waiver, the Project applicants would install two Howell 
Bunger valves that would dramatically reduce total dissolved gas (TDG) downstream of Bowman Dam. 
TDG supersaturation has been well documented in the lower Crooked River during periods of high flows. 
This condition occurs because the Bowman Dam outlet structure releases water at a downward angle, 
entraining atmospheric gases that subsequently dissolve in the water. Previous studies have observed that 
when reservoir outflows exceed 600 cfs, TDG saturation exceeds the maximum threshold mandated by 
the Oregon Department of Environmental Quality of 110% (BOR 2008, Nesbit 2010, Sharpe 2012). 
Similarly, a recent study (MHE 2019) found that TDG saturation exceeded this threshold at 
approximately 500 cfs and peaked at 122% saturation at 1,500 cfs. Elevated TDG levels were also found 
to extend as far downstream as the City of Prineville.  
 
Elevated TDG is a significant water quality concern in the lower Crooked River and is of particular 
concern to fish communities because gas bubble disease can begin to occur when TDG saturation exceeds 
110%. Previous electrofishing surveys by ODFW have observed gas bubble disease in Redband Trout and 
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Mountain Whitefish following high spring flows in 1989, 2006, and 2017, with 28-85% of fish displaying 
signs of the disease (Stuart et al. 1996, Nesbit 2010, ODFW 2017). Moreover, annual Redband Trout 
monitoring surveys conducted by ODFW reveal that high spring flows typically coincide with low 
abundance of catchable trout (Hodgson & Porter 2016). Historical flows downstream of Bowman Dam 
have exceeded 500 cfs in 23 of 31 years since 1989, suggesting TDG supersaturation is a frequent 
problem for NMF in the lower Crooked River.  
 
Results from a literature review by Reclamation indicate that the proposed structural modifications could 
reduce TDG saturation downstream of Bowman Dam to 113% when flows are at 1500 cfs (BOR 2018). 
Such a reduction is predicted to reduce mortality rates for salmonid populations downstream of Bowman 
Dam. In an analysis of historical flows at Bowman Dam, MHE and BPES (2018) predicted that mortality 
of Redband Trout would be reduced by approximately 200 fish/km with the proposed structural 
modifications to the outlet structure. 
 
 
2. DISTANCE BETWEEN MITIGATION SITE(S) AND ARTIFICIAL OBSTRUCTION:   
 
Installation of Howell Bunger Valve to mitigate TDG levels will occur at Bowman Dam (AO). Therefore, 
the distance between mitigation sites and the artificial obstruction is 0 miles.  
 
3. OWNER (if different than Applicant): Bureau of Reclamation, Columbia-Cascades Area Office 

CONTACT: Dawn Wiedmeier TITLE: Area Office Manager 
ADDRESS: 1917 Marsh Road 
CITY: Yakima STATE: WA ZIP: 98901 
PHONE: 509-573-8000 
FAX: 509-454-5611  

 
4. DATE THE MITIGATION IS SCHEDULED TO BE COMPLETED:   
 
Installation of the Howell Bunger valves will be completed concurrent with installation of the hydropower 
turbine. Estimated completion is spring 2023.  
 
5. LOCATION 

COUNTY: Crook County 
ROAD CROSSING (if applicable):  
RIVER/STREAM: Crooked River 
TRIBUTARY OF: Deschutes River 
BASIN: Deschutes River Basin 
COORDINATESa: Longitude:  -120.7890426°W  Latitude:  44.11083117°N 

 
6. STREAM DESCRIPTION 

6A. BARRIER TABLE (please provide the following information for barriers, which will help determine 
the benefit of the Mitigation site; indicate measurement units if applicable): 
 
The installation of Howell Bunger valves to mitigate for TDG would occur at Bowman Dam. 
Therefore, refer to the barrier table listed in the previous Artificial Obstruction section.  

 
PLEASE PROVIDE ADDITIONAL DESCRIPTIONS FOR THOSE BARRIERS INCLUDED IN 
THE BARRIER TABLE OR FOR OTHER BARRIERS AFFECTING NATIVE MIGRATORY 
FISH MOVEMENT TO OR FROM THE MITIGATION:   
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See Barrier Table (6A) in the Artificial Obstruction section above. 
 

6B. SUMMARY TABLE (please provide the following information relative to the Mitigation, which will 
help determine its benefit): 
 
The installation of Howell Bunger valves to mitigate for TDG would occur at Bowman Dam. 
Therefore, refer to the summary table listed in the previous Artificial Obstruction section.  

 
PLEASE PROVIDE ADDITIONAL DETAILS REGARDING THE INFORMATION PROVIDED 
IN THE SUMMARY TABLE (such as species listed under the state or federal ESA and 
descriptions of the stream channel and riparian habitat):   
 
See the Summary Table (6B) in the Artificial Obstruction section above. 

 
6C. PROVIDE THE SOURCE FOR INFORMATION CONTAINED IN THE BARRIER AND SUMMARY 
TABLES:   
 
See the Source for Information (6C) in the Artificial Obstruction section above. 

 
7. DESCRIBE HOW THE MITIGATION RELATES TO ANY EXISTING FISH MANAGEMENT PLANS, 
INCLUDING THE OREGON PLAN:   
 
TDG mitigation through the installation of Howell Bunger valves would address Objective 6 of the 
Crooked River Basin Plan: Improve water quality in the lower Crooked River below Prineville Reservoir, 
specifically for nitrogen supersaturation during high water runoff […] (Stuart 1996). In the Basin 
Management Plan, TDG supersaturation is identified as a cause of mortality for NMF and their incubating 
eggs. TDG mitigation through the installation of Howell Bunger valves would accomplish Management 
Action 6.1 in the Basin Management Plan, which is to reduce or eliminate nitrogen entrainment at 
Bowman Dam. This mitigation measure also helps to accomplish the recovery object identified in the 
Oregon and federal recovery plans for Middle Columbia River Steelhead to improve degraded water 
quality (NMFS 2009, Carmichael & Taylor 2010).   
8. DESCRIBE ANY KNOWN RESTORATION OR LAND USE PLANS WHICH MIGHT HAVE AN IMPACT ON 
THE MITIGATION (e.g., is the watershed included within an expanded Urban Growth Boundary or does a Local 
Comprehensive Plan limit future development in the watershed):   
 
Currently, there are no restoration or land use plans that would have an impact on the installation of 
Howell Bunger valves at Bowman Dam as the mitigation measure. 
 
9. IF THE MITIGATION ENTAILS PROVIDING PASSAGE AT AN EXISTING ARTIFICIAL BARRIER, WHAT 
IS THE EXPECTED DATE OF REPLACEMENT OR MAJOR REPAIR FOR THE STRUCTURE IF IT WERE NOT 
USED AS MITIGATION:   
 
Installation of Howell Bunger valves at Bowman Dam as the mitigation measure does not involve passage 
at the existing artificial barrier (Bowman Dam). 
 
10.  DOES THE MITIGATION INCLUDE ANY ACTIVITY THAT IS A REQUIREMENT OR CONDITION OF 
ANY OTHER AGREEMENT, LAW, PERMIT, OR AUTHORIZATION (if "Yes", describe):   
 
Yes, the Oregon Department of Environmental Quality (ODEQ) has stated that the Project applicants 
must reduce TDG levels in waters below Bowman Dam in order to meet the water quality standard (110% 



Fish Passage Waiver Application 
Revised 11/13/15 11 

TDG) to receive the ODEQ 401 Water Quality Certification for the Project. ODFW staff have indicated 
that this mitigation measure is ineligible to be considered in the net benefit analysis.  
 
11. DESCRIBE HOW THE MITIGATION WILL BE FUNDED (include a cost estimate, funding sources, and whether 
funds are currently secured):   
 
Installation of Howell Bunger valves at Bowman Dam as the mitigation measure would be fully funded 
by Ochoco Irrigation District, the City of Prineville, and Crook County. Depending on the final design, 
the cost of this mitigation measure is expected to add approximately $2,000,000 to $4,000,000 to the 
overall Project cost.  
 
12. DESCRIBE HOW THE MITIGATION WILL BE EVALUATED, MONITORED, AND  
MAINTAINED:   
 
Following installation of the Howell Bunger valves and the proposed hydropower turbine, TDG would be 
monitored downstream of Bowman Dam using a study design similar to MHE (2019). The Howell 
Bunger valves would replace the current outlet works at Bowman Dam and would be maintained using 
the practices currently employed at the dam.  
 
 
MITIGATION (attach additional copies of this section if multiple mitigation sites are proposed) 
 
1. DESCRIBE THE MITIGATION TO BE PROVIDED:   
 
Gravel Augmentation: 
Suitable salmonid spawning gravel is limited below Bowman Dam. Limited gravel in the lower Crooked 
River is largely attributed to the construction and existence of Bowman Dam, which interrupts 
downstream movement and prevents large flood events that recruit gravel through bank scour. The 
presence of several smaller irrigation dams also limits downstream gravel movement. Throughout the 
lower Crooked River, gravel composes less than 50% of the substrate and less than 20% in the lower 40 
km.  However, Chinook Salmon spawn in areas where gravel constitutes approximately 60-80% of the 
substrate. Contingent on the approval of a Fish Passage Waiver, gravel would be augmented in the upper 
reaches of the lower Crooked River between Bowman Dam and Rice Baldwin Dam. The purpose of the 
project is to restore the supply of coarse substrate to this 14-mile section of the Crooked River. Lack of 
suitable spawning gravel is listed as a limiting factor in this section of the river by ODFW’s Middle 
Columbia Steelhead Recovery Plan. This section of the lower Crooked River currently supports a thriving 
population of native Redband Trout and therefore is a high restoration priority.  
 
The applicants propose to implement passive gravel augmentation downstream of Bowman Dam (MHE 
2020a). Although the source of the gravel has yet to be determined, the applicants propose using native 
gravels that have been deposited upstream of one or more dams in the Crooked River basin. Augmented 
gravels would include round river rock of various sizes that are suitable for Redband Trout, steelhead 
trout, and Chinook Salmon spawning (0.38 – 5.0 inches in diameter). Approximately 500 cubic yards of 
gravel would be placed downstream of Bowman Dam (approx. RM 69.5) every 3 years, or as needed to 
replenish the gravel recruitment pile. Downstream gravel mobilization is expected under normal flow 
conditions. During 1980-2019, the average annual discharge below Bowman Dam ranged from 100 – 950 
cfs, with a mean daily flow exceeding 400 cfs during 56 days. Flows greater than 400 cfs are sufficient to 
mobilize most gravel as large as 1.3 inches. Flows in the reach below Bowman Dam occasionally reach 
3,000 cfs, which would be sufficient to mobilize cobble substrate up to 4 inches.  
 
2. DISTANCE BETWEEN MITIGATION SITE(S) AND ARTIFICIAL OBSTRUCTION:   
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The proposed site for gravel augmentation is approximately 0.25 miles downstream of Bowman Dam (see 
MHE 2020a). However, the project would involve monitoring and an adaptive management approach to 
determine if additional gravel augmentation recruitment piles are needed in at other locations between 
Bowman and Rice Baldwin dams.  
 
3. OWNER (if different than Applicant): Applicant 

CONTACT:  TITLE:  
ADDRESS:  
CITY:  STATE: OR ZIP:  
PHONE:   
E-MAIL ADDRESS:  

 
 
4. DATE THE MITIGATION IS SCHEDULED TO BE COMPLETED:   
 
Prior to construction, beginning in 2021, gravel placement for augmentation purposes will occur every 3 
years, as needed, through the duration of the FERC license.  
 
5. LOCATION 

COUNTY: Crook County 
ROAD CROSSING (if applicable):  
RIVER/STREAM: Crooked River 
TRIBUTARY OF: Deschutes River 
BASIN: Deschutes River Basin 
COORDINATES: Longitude:  120.794805 °W  Latitude:  44.110192 °N 

 
 
6. STREAM DESCRIPTION 

6A. BARRIER TABLE (please provide the following information for barriers, which will help determine 
the benefit of the Mitigation site; indicate measurement units if applicable): 
 
The mitigation site involving gravel augmentation would be directly downstream of Bowman 
Dam. Therefore, refer to the barrier table listed in the Artificial Obstruction section.  

 
PLEASE PROVIDE ADDITIONAL DESCRIPTIONS FOR THOSE BARRIERS INCLUDED IN 
THE BARRIER TABLE OR FOR OTHER BARRIERS AFFECTING NATIVE MIGRATORY 
FISH MOVEMENT TO OR FROM THE MITIGATION:   
 
See Barrier Table (6A) in the Artificial Obstruction section above. 

 
6B. SUMMARY TABLE (please provide the following information relative to the Mitigation, which will 
help determine its benefit): 
 
The mitigation site involving gravel augmentation would be directly downstream of Bowman 
Dam. Therefore, refer to the summary table listed in the Artificial Obstruction section.  

 
 

PLEASE PROVIDE ADDITIONAL DETAILS REGARDING THE INFORMATION PROVIDED 
IN THE SUMMARY TABLE (such as species listed under the state or federal ESA and 
descriptions of the stream channel and riparian habitat):   
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See the Summary Table (6B) in the Artificial Obstruction section above. 

 
6C. PROVIDE THE SOURCE FOR INFORMATION CONTAINED IN THE BARRIER AND SUMMARY 
TABLES:   
 
See the Source for Information (6C) in the Artificial Obstruction section above. 
 

 
7. DESCRIBE HOW THE MITIGATION RELATES TO ANY EXISTING FISH MANAGEMENT PLANS, 
INCLUDING THE OREGON PLAN:   
 
Implementing gravel augmentation as a mitigation measure addresses the Habitat and Habitat Limitations 
Policy 1, Objective 1 in the ODFW Crooked River Basin Plan (Stuart 1996) to protect, restore, and 
enhance fish habitat in the Crooked River basin. Gravel augmentation will restore important spawning 
habitat by creating gravel patches in areas that are gravel limited and enhance areas that would benefit 
from a supplement of quality spawning gravel. It also supports recovery actions identified in the Middle 
Columbia River Steelhead Recovery Plan to restore natural production into historically utilized habitats 
and restore degraded and maintain properly functioning channel structure and complexity. The reach of 
river below Bowman Dam historically supported steelhead trout yet currently provides limited spawning 
habitat due to lack of gravel. Augmenting gravel would increase the amount of quality spawning gravel 
and habitat area, therefore promoting natural production of these fish, as well as other NMF. In addition, 
this project is consistent with the mission of the Oregon Plan to restore the aquatic systems that support 
our native fish populations. Spawning gravel is a limited habitat feature below Bowman Dam and 
therefore, increasing the amount of gravel supplied to the lower Crooked River will restore this reach to 
conditions suitable to support spawning populations of Redband Trout, steelhead trout, and Chinook 
Salmon.  
 
8. DESCRIBE ANY KNOWN RESTORATION OR LAND USE PLANS WHICH MIGHT HAVE AN IMPACT ON 
THE MITIGATION (e.g., is the watershed included within an expanded Urban Growth Boundary or does a Local 
Comprehensive Plan limit future development in the watershed):   
 
Gravel augmentation is consistent with the Lower Crooked Wild and Scenic River (Chimney Rock 
Segment) Management Plan, which has a goal of providing long-term enhancement of its outstandingly 
remarkable fishery resource values. Gravel augmentation would improve critical spawning habitat for 
native Redband Trout, an important fishery resource. Spawning habitat enhancement in this cold-water 
reach would also promote the long-term recovery of steelhead trout and Chinook Salmon.  
 
9. IF THE MITIGATION ENTAILS PROVIDING PASSAGE AT AN EXISTING ARTIFICIAL BARRIER, WHAT 
IS THE EXPECTED DATE OF REPLACEMENT OR MAJOR REPAIR FOR THE STRUCTURE IF IT WERE NOT 
USED AS MITIGATION:   
 
Gravel augmentation below Bowman Dam does not involve passage at the existing artificial barrier 
(Bowman Dam). 
 
10.  DOES THE MITIGATION INCLUDE ANY ACTIVITY THAT IS A REQUIREMENT OR CONDITION OF 
ANY OTHER AGREEMENT, LAW, PERMIT, OR AUTHORIZATION (if "Yes", describe):   
 
Gravel augmentation below Bowman Dam does not include any activity that is a requirement or condition 
of any other agreement, law, permit, or authorization. 
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11. DESCRIBE HOW THE MITIGATION WILL BE FUNDED (include a cost estimate, funding sources, and whether 
funds are currently secured):   
 
Gravel augmentation would occur throughout the duration of the FERC license, and funding will be 
provided by Ochoco Irrigation District, the City of Prineville, and Crook County. The expected cost range 
for gravel augmentation is approximately $265,000 to $471,000 over 50 years.  
 
12. DESCRIBE HOW THE MITIGATION WILL BE EVALUATED, MONITORED, AND  
MAINTAINED:   
 
The success of gravel augmentation as a mitigation measure would be evaluated, monitored, and 
maintained. The gravel recruitment pile would be monitored annually via direct observation to determine 
the quantity of gravel needed to replenish the pile. Additionally, applicants would monitor for effective 
distribution of gravel by using tracer gravel to determine downstream distribution and transport rates as 
well as plan the placement of future gravel piles. Tracer gravel evaluations would occur annually for three 
years following the initial gravel placement then every five years for the duration of the FERC license. 
Evaluations may also occur following a high flow event (e.g. 2,000 cfs or greater).  
 
MITIGATION (attach additional copies of this section if multiple mitigation sites are proposed) 
 
1. DESCRIBE THE MITIGATION TO BE PROVIDED:   
 
Ochoco Creek Passage: 
Downstream of Ochoco Dam, there is a point of diversion (POD) on Ochoco Creek that acts as partial 
passage barrier to approximately 2.25 miles of NMF habitat. The diversion is located at Prineville Golf 
Club (PGC), near river mile 9, and is identified in the 2019 Statewide Fish Passage High Priority Barriers as 
the tenth highest priority artificial obstruction in the Deschutes River basin (#272 of 589 barriers in Oregon). 
This diversion is a permanent concrete structure with wood flashboards installed seasonally to create an 
irrigation pond for the golf course (CRWC 2018). The Crooked River Watershed Council is leading a 
project to install fish passage at the POD at PGC, as well as another privately owned POD located 
approximately 0.5 miles upstream. Currently, the project is in the design phase. Passage designs would 
incorporate input from implementation contractors and would meet Oregon passage design criteria. 
Contingent on the approval of a Fish Passage Waiver, Ochoco Irrigation District, the City of Prineville, 
and Crook County will fund the passage project at PGC. 
 
 
2. DISTANCE BETWEEN MITIGATION SITE(S) AND ARTIFICIAL OBSTRUCTION:   
 
The Ochoco Creek mitigation measure to modify the existing fish barrier at PGC would occur 
approximately 30 river miles from the Artificial Obstruction (Bowman Dam).  
 
3. OWNER (if different than Applicant): Prineville Golf & Country Club 

CONTACT: Garry Sanders TITLE: Project Manager 
ADDRESS: 498 SE Lynn Blvd 
CITY: Prineville STATE: OR ZIP: 97754 
PHONE: 541-447-8567  
E-MAIL ADDRESS: garry@crwc.info 

 
4. DATE THE MITIGATION IS SCHEDULED TO BE COMPLETED:   
 
The Ochoco Creek mitigation measure to modify the existing fish barrier at PGC is scheduled to be 
completed by December of 2021. 
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5. LOCATION 

COUNTY: Crook County 
ROAD CROSSING (if applicable):  
RIVER/STREAM: Ochoco Creek 
TRIBUTARY OF: Crooked River 
BASIN: Deschutes River Basin 
COORDINATESa: Longitude:  -120.758386°W  Latitude:  44.299411°N 

 
6. STREAM DESCRIPTION 

6A. BARRIER TABLE (please provide the following information for barriers, which will help determine 
the benefit of the Mitigation site; indicate measurement units if applicable): 
 

 
 DOWNSTREAM  UPSTREAM 
Locations 3 C/N 2 1 M 1 2 E example 

Type D         D D D  D 
Length 177 ft          30 ft 30 ft 1300 ft  8 ft 

Distance 49 mi 9 mi         0.5 mi 1.5 mi 31.5 mi 1,700 ft 
Level 1         3 3 5  1 

  

LOCATIONS: M = the Mitigation site 
 

NOTE: The example indicates that there is a dam which is 8 feet wide in the stream, is located 1,700 feet from the 
Mitigation in question, and is a seasonal or partial fish passage barrier for juveniles only. 
 

See ARTIFICIAL OBSTRUCTION: 6A. BARRIER TABLE for further details regarding this table. 
 
 

PLEASE PROVIDE ADDITIONAL DESCRIPTIONS FOR THOSE BARRIERS INCLUDED IN 
THE BARRIER TABLE OR FOR OTHER BARRIERS AFFECTING NATIVE MIGRATORY 
FISH MOVEMENT TO OR FROM THE MITIGATION:   

 
Downstream 3: Opal Springs Dam is hydroelectric project on the mainstem Crooked 
River. Adult upstream fish passage was provided via trap and haul efforts beginning 
in 2012. Construction of a permanent fish passage structure was completed in the 
November 2019, and adult summer steelhead trout have been documented passing 
upstream through the ladder. 
 
Downstream 2: There are no fish passage barriers on the lower Ochoco Creek below 
the mitigation site at PGC. 
 
Downstream 1: There are no fish passage barriers on the lower Ochoco Creek below 
the mitigation site at PGC. 
 
C/N: Ochoco Creek flows into the mainstem Crooked River approximately 9 miles 
from the mitigation site at PGC. 

 
Mitigation site: The dam at PGC is a permanent concrete structure with wood 
flashboards installed seasonally to create an irrigation pond for the golf course. This 
dam spans the width of Ochoco Creek. 
 
Upstream 1: This is a privately-owned diversion dam located approximately 0.5 mile 
upstream from the dam at PGC. This dam is approximately 24 inches in height and is 
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a fish passage barrier year-round. Permanent passage will be installed by the Crooked 
River Watershed Council in concert with installation of passage at PGC.  

 
Upstream 2: Ochoco Dam is a hydraulic-fill dam providing flood control of Ochoco 
Creek and water storage for irrigation. Ochoco Dam is 152 feet high with a crest 
length of 1,300 feet. The spillway is an open concrete chute at the south end of the 
dam. Prior to the construction of Ochoco Dam, Chinook Salmon were reported to 
extensively use Ochoco Creek for spawning and rearing; however, Ochoco Dam is a 
complete fish passage barrier.  
 

   
6B. SUMMARY TABLE (please provide the following information relative to the Mitigation, which will 
help determine its benefit): 

 
 DOWNSTREAM UPSTREAM 

NMF Species Present Currently Redband Trout/steelhead trout  
Spring Chinook Salmon 
Bridgelip Sucker 
Largescale Sucker 
Mountain Whitefish 

Redband Trout 
Bridgelip Sucker 
Largescale Sucker 
Mountain Whitefish 

NMF Species Present Historically Redband Trout/steelhead trout  
Spring Chinook Salmon 
Mountain Whitefish 
Northern Pikeminnow 
Bridgelip Sucker 
Largescale Sucker 

Redband Trout/steelhead trout  
Spring Chinook Salmon 
Mountain Whitefish 
Northern Pikeminnow 
Bridgelip Sucker 
Largescale Sucker 

Habitat Quality Woody shrub dominated riparian area.  
 

Woody shrub dominated riparian area.  
 

Flows April – October up to 20 cfs with low 
flows below major diversions; 
November – March 5-10 cfs with 
occasional spring peak flows 

April – October up to 20 cfs; 
November – March 5-10 cfs with 
occasional spring peak flows 

Water Quality Coldwater inputs from Ochoco 
Reservoir 

Coldwater inputs from Ochoco 
Reservoir 

Water Right Availability Water is fully appropriated Water is fully appropriated 
Land Use/Zoning Residential, agriculture Agriculture 

 

NMF = native migratory fish 
 
 

PLEASE PROVIDE ADDITIONAL DETAILS REGARDING THE INFORMATION PROVIDED 
IN THE SUMMARY TABLE (such as species listed under the state or federal ESA and 
descriptions of the stream channel and riparian habitat):   
 
The POD at PGC creates a seasonal barrier to many NMF in Ochoco Creek. Passage 
completion at PGC, as well as the POD located just upstream, would provide year-round 
passage and access to 2.25 miles of habitat for Redband Trout, Mountain Whitefish, 
Bridgelip and Largescale Suckers, steelhead trout, and Chinook Salmon. The habitat 
quality, flows, and water quality are very similar to the lower reaches of Ochoco Creek 
and can be used by NMF for overwintering, spawning, and rearing. 
 
The riparian zones upstream and downstream of the Ochoco Creek mitigation project site 
are dominated by woody shrubs and managed open areas. Additionally, downstream, 
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through the City of Prineville, a hardwood forest corridor exists. This corridor provides 
essential ecosystem functions such as shade, organic matter inputs, and potential for large 
woody debris (Carmichael and Taylor 2010).  
 
Due to water storage, peak flows in Ochoco Creek are reduced and are further 
characterized by increased summer low flow periods (CRWC 2008). Flows downstream 
of Ochoco Dam in the winter range between 5-10 cfs punctuated occasionally by high 
spring peak flows (Carmichael and Taylor 2010). As a result, there is a robust population 
of Redband Trout in the tailrace of Ochoco Dam. From April – October, water released 
for irrigation results in higher than natural flows. However, critically low flows are 
observed in the reaches below major diversions. Therefore, the reach below Ochoco 
Dam’s tailrace is critically important to sustain Redband Trout, steelhead trout, and 
Chinook Salmon populations. 

 
6C. PROVIDE THE SOURCE FOR INFORMATION CONTAINED IN THE BARRIER AND SUMMARY 
TABLES:   
 
Crooked River Watershed Council (CRWC). 2008. Lower Crooked River watershed assessment. 
Carmichael, R.W., and B.J. Taylor. 2010. Conservation and recovery plan for Oregon steelhead 

populations in the middle Columbia River steelhead distinct population segment. Prineville, 
Oregon. 

Stuart, A.M., S.L. Thiesfeld, T.K. Nelson, and T.M. Shrader. 1996. Crooked River Basin Plan. 
Ochoco Fish District. 

 
7. DESCRIBE HOW THE MITIGATION RELATES TO ANY EXISTING FISH MANAGEMENT PLANS, 
INCLUDING THE OREGON PLAN:   
 
The Ochoco Creek mitigation measure to provide fish passage at PGC is consistent with the Habitat and 
Habitat Limitations Policy 1 of the ODFW Crooked River Basin Plan (Stuart 1996): Work cooperatively 
with public and private landowners to protect, restore and maintain habitats for natural production of 
native and introduced fishes in the Crooked River basin. Under this policy, this project meets Objective 4: 
Prevent fish losses at unscreened diversions and provide upstream and downstream passage for fish at 
dams, culverts and other artificial obstructions in the Crooked River basin and Willow Creek. The 
diversion at PGC was recently listed by ODFW as a Fish Passage Priority (2019) and in ODFW’s Middle 
Columbia River Steelhead Recovery Plan. According to the Recovery Plan, passage at the diversion 
addresses: Restore passage and connectivity to habitats blocked or impaired by artificial barriers. In 
addition, partial funds for this mitigation measure are secured by Oregon Watershed Enhancement Board 
(OWEB), which serves as the monitoring and reporting board for the Oregon Plan for Salmon and 
Watersheds. 
 
8. DESCRIBE ANY KNOWN RESTORATION OR LAND USE PLANS WHICH MIGHT HAVE AN IMPACT ON 
THE MITIGATION (e.g., is the watershed included within an expanded Urban Growth Boundary or does a Local 
Comprehensive Plan limit future development in the watershed):   
 
Currently, there are no restoration or land use plans that would have an impact on the Ochoco Creek mitigation 
project to provide passage at PGC. 
 
9. IF THE MITIGATION ENTAILS PROVIDING PASSAGE AT AN EXISTING ARTIFICIAL BARRIER, WHAT 
IS THE EXPECTED DATE OF REPLACEMENT OR MAJOR REPAIR FOR THE STRUCTURE IF IT WERE NOT 
USED AS MITIGATION:   
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The Ochoco Creek mitigation measure to provide passage at PGC is planned to be completed in 2021. If 
this would not be used for mitigation of the Project, additional funding would need to be secured from 
another source. 
 
10.  DOES THE MITIGATION INCLUDE ANY ACTIVITY THAT IS A REQUIREMENT OR CONDITION OF 
ANY OTHER AGREEMENT, LAW, PERMIT, OR AUTHORIZATION (if "Yes", describe):   
 
The Ochoco Creek mitigation measure does not include any activity that is a requirement or condition of 
any other agreement, law, permit, or authorization. 
 
11. DESCRIBE HOW THE MITIGATION WILL BE FUNDED (include a cost estimate, funding sources, and whether 
funds are currently secured):   
 
The Crooked River Watershed Council estimates that it would cost $80,000 to implement the passage 
project at PGC. The applicants will provide a funding contribution of $90,500 to the project, which will 
cover the cost of implementation and provide additional funding to go towards passage design and project 
management. The Crooked River watershed has secured funds for a second passage project approximately 
0.5 miles upstream from the mitigation site; both projects will be implemented on the same timeline.  
 
12. DESCRIBE HOW THE MITIGATION WILL BE EVALUATED, MONITORED, AND  
MAINTAINED:   
 
In accordance with OWEB’s administrative rules, the mitigation site would be monitored for 
effectiveness and targeted surveys are anticipated. Additionally, the mitigation site would be monitored 
regularly for the life of the FERC hydropower license to ensure the structure remain free of debris and 
identify any repairs that may be needed. 
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MITIGATION (attach additional copies of this section if multiple mitigation sites are proposed) 
 
1. DESCRIBE THE MITIGATION TO BE PROVIDED:   
 
Ochoco Preserve Restoration: 
The Crooked River and its tributaries have degraded habitat conditions, including loss of native riparian 
vegetation, channel diversity, floodplain connection, and bank stability as a result of land use practices. 
This loss of habitat has impacted NMF, particularly in the section of the Crooked River near Prineville 
and the lower reaches of Ochoco and McKay creeks. Contingent on the approval of a Fish Passage 
Waiver, the hydropower applicants would fund $200,000 in habitat restoration at Ochoco Preserve, a 185-
acre property on the Crooked River near the confluences with Ochoco and McKay creeks. The property, 
which was acquired by the Deschutes Land Trust in 2017, includes river frontage on approximately 0.4 
mile on Ochoco Creek, 0.4 mile on McKay Creek, and 0.9 mile on the Crooked River.  
 
Restoration at Ochoco Preserve is considered an important step toward the reintroduction of anadromous 
salmonids in the Crooked River basin. A major emphasis of the project would be to create habitat features 
for Chinook Salmon and steelhead trout that are not found elsewhere in the basin. Currently, habitat 
restoration is in the planning phase, with implementation expected to occur in 2022. Though specific 
designs for restoration have yet to be completed, it is expected that the project would include efforts to 
lengthen stream reaches in Ochoco and McKay creeks, restore riparian and upland vegetation, reconnect 
with floodplain, and increase channel complexity.  
 
 
2. DISTANCE BETWEEN MITIGATION SITE(S) AND ARTIFICIAL OBSTRUCTION:   
 
The Ochoco Preserve is located approximately 25.5 RM downstream from Bowman Dam. 
 
3. OWNER (if different than Applicant): Deschutes Land Trust 

CONTACT: Jason Grant TITLE: Restoration Specialist 
ADDRESS: 210 NW Irving Avenue, Suite 102 
CITY: Bend STATE: OR ZIP: 97703 
PHONE: 541-330-0017  
E-MAIL ADDRESS: jason@deschuteslandtrust.org 

 
4. DATE THE MITIGATION IS SCHEDULED TO BE COMPLETED:   
 
Restoration at Ochoco Preserve is in its planning phase. Currently, the request for proposals is open through 
December 2020. Therefore, a schedule for project completion is not available at this time. Restoration actions 
are expected to begin in 2021. 
 
 
5. LOCATION 

COUNTY: Crook County 
ROAD CROSSING (if applicable):  
RIVER/STREAM: Crooked River 
TRIBUTARY OF: Deschutes River 
BASIN: Deschutes River Basin 
COORDINATESa: Longitude:  -120.892494 °W  Latitude:  44.326096 °N  
a Geographic projection using NAD_83 and formatted as decimal degrees to at least 4 places. 

 



Fish Passage Waiver Application 
Revised 11/13/15 20 

 
6. STREAM DESCRIPTION 

6A. BARRIER TABLE (please provide the following information for barriers, which will help determine 
the benefit of the Mitigation site; indicate measurement units if applicable): 
 

 DOWNSTREAM  UPSTREAM  
Locations 3 C/N 2 1 M 1 2 E example 

Type D        D O D D  D 
Length 1300 ft.        177 ft.       100 ft. 790 ft.  8 ft 

Distance 52.5 44.5 mi.       40.4 mi.  11.3 mi. 25.5 mi. 166.5 mi. 1,700 ft 
Level 3        1       4 5  1 

 

LOCATIONS: M = the Mitigation site 
 

NOTE: The example indicates that there is a dam which is 8 feet wide in the stream, is located 1,700 feet from the 
Mitigation in question, and is a seasonal or partial fish passage barrier for juveniles only. 
 

See ARTIFICIAL OBSTRUCTION: 6A. BARRIER TABLE for further details regarding this table. 
 
 

PLEASE PROVIDE ADDITIONAL DESCRIPTIONS FOR THOSE BARRIERS INCLUDED IN 
THE BARRIER TABLE OR FOR OTHER BARRIERS AFFECTING NATIVE MIGRATORY 
FISH MOVEMENT TO OR FROM THE MITIGATION:   

 
Mitigation Site (M): This is the approximate location of Ochoco Preserve on the 
Crooked River.  

 
Downstream 1: Opal Springs Dam is hydroelectric project on the mainstem Crooked 
River. Adult upstream fish passage was provided via trap and haul efforts beginning 
in 2012. Construction of a permanent fish passage structure was completed in the 
November 2019, and adult summer steelhead trout have been documented passing 
upstream through the ladder. 
 
C/N: The Crooked River flows into Lake Billy Chinook, a reservoir on the Deschutes 
River, approximately 44.5 miles downstream from Ochoco Preserve. 
 
Downstream 3: Round Butte Dam is a 440 ft. high rockfill-type hydroelectric dam 
located on the Deschutes River approximately 8 miles downstream of its confluence 
with the Crooked River. Round Butte is the upper most dam in the Pelton Round 
Butte Hydroelectric Project. Passage through the Pelton Round Butte Project is 
currently provided to many NMF, including steelhead trout and Chinook Salmon. 
The project remains a barrier to adult Pacific Lamprey upstream migration. 
 
Upstream 1: Rice Baldwin Dam is a 4-foot-tall diversion dam on the mainstem 
Crooked River that creates a barrier to migratory fish during part of the year. The 
dam is believed to be passable for adult salmon and steelhead trout. 
 
Upstream 2: Bowman Dam is a full spanning earth-fill structure on the main stem 
Crooked River, with a height of 240 feet. The dam is a complete barrier to the 
upstream migration of NMF. Some fish may emigrate from Prineville Reservoir into 
the Crooked River below Bowman Dam, particularly when spill occurs at the dam. 
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6B. SUMMARY TABLE (please provide the following information relative to the Mitigation, which will 
help determine its benefit): 
 

 DOWNSTREAM UPSTREAM 
NMF Species Present Currently Redband Trout/steelhead trout  

Chinook Salmon  
Mountain Whitefish  
Northern Pikeminnow  
Largescale Sucker  
Bridgelip Sucker  
Bull Trout 

Redband Trout/steelhead trout  
Chinook Salmon  
Mountain Whitefish  
Northern Pikeminnow  
Largescale Sucker  
Bridgelip Sucker  
 

NMF Species Present Historically Redband Trout/steelhead trout  
Chinook Salmon 
Mountain Whitefish 
Northern Pikeminnow 
Largescale Sucker 
Bridgelip Sucker 
Bull Trout  
Pacific Lamprey 

Redband Trout/steelhead trout  
Chinook Salmon 
Mountain Whitefish 
Northern Pikeminnow 
Largescale Sucker 
Bridgelip Sucker 
Pacific Lamprey 

Habitat Quality Fair to poor habitat downstream 
until RM 17. 

Fair habitat upstream until RM 51. Good 
habitat from RM 51 to 70. 

Flows Annual Range: 15-3,600 cfs 
Summer: approx. 30-145 cfs  
Winter: approx. 45-120 cfs 

Annual Range: 10-3,000 cfs 
Summer: approx. 25-135 cfs  
Winter: approx. 40-110 cfs 

Water Quality 303(d) impaired – E. coli, 
temperature, pH 

303(d) impaired – E. coli, temperature, 
pH, TDG 

Water Right Availability Fully allocated Fully allocated 
Land Use/Zoning Livestock, agriculture, 

rural/residential 
Livestock, agriculture, rural/residential, 
recreation 

 

NMF = native migratory fish 
 
 

PLEASE PROVIDE ADDITIONAL DETAILS REGARDING THE INFORMATION PROVIDED 
IN THE SUMMARY TABLE (such as species listed under the state or federal ESA and 
descriptions of the stream channel and riparian habitat):   
See the Summary Table (6B) in the Artificial Obstruction section above. 

 
 
6C. PROVIDE THE SOURCE FOR INFORMATION CONTAINED IN THE BARRIER AND SUMMARY 

TABLES:   
See the Source for Information (6C) in the Artificial Obstruction section above. 

 
7. DESCRIBE HOW THE MITIGATION RELATES TO ANY EXISTING FISH MANAGEMENT PLANS, 
INCLUDING THE OREGON PLAN:   
 
Habitat restoration at Ochoco Preserve as mitigation will address Objective 1 of the Crooked River Basin 
Plan: Protect, restore, and enhance fish habitat in the Crooked River basin, Willow Creek, and reservoirs 
(Stuart 1996). Specifically, this mitigation measure will help to accomplish management actions 1.2 and 
1.3 identified in the basin plan. Additionally, this mitigation measure will help achieve several recovery 
actions identified in the Oregon Steelhead Recovery Plan for the Crooked River, Ochoco Creek, and 
McKay Creek: maintain and restore floodplain connectivity and function (strategy 3); restore degraded 
and maintain properly functioning channel structure and complexity (strategy 4); restore riparian 
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condition and LWD recruitment and maintain properly functioning conditions (strategy 5); and restore 
degraded and maintain properly functioning upland processes to minimize unnatural rates of erosion and 
runoff (strategy 8).  
 
 
8. DESCRIBE ANY KNOWN RESTORATION OR LAND USE PLANS WHICH MIGHT HAVE AN IMPACT ON 
THE MITIGATION (e.g., is the watershed included within an expanded Urban Growth Boundary or does a Local 
Comprehensive Plan limit future development in the watershed):   
 
Currently, there are no restoration or land use plans that would have an impact on habitat restoration at 
Ochoco Preserve as the mitigation measure. 
 
9. IF THE MITIGATION ENTAILS PROVIDING PASSAGE AT AN EXISTING ARTIFICIAL BARRIER, WHAT 
IS THE EXPECTED DATE OF REPLACEMENT OR MAJOR REPAIR FOR THE STRUCTURE IF IT WERE NOT 
USED AS MITIGATION:   
 
This mitigation measure at Ochoco Preserve does not entail providing passage at an existing artificial 
barrier.  
 
10.  DOES THE MITIGATION INCLUDE ANY ACTIVITY THAT IS A REQUIREMENT OR CONDITION OF 
ANY OTHER AGREEMENT, LAW, PERMIT, OR AUTHORIZATION (if "Yes", describe):   
 
No. 
 
11. DESCRIBE HOW THE MITIGATION WILL BE FUNDED (include a cost estimate, funding sources, and whether 
funds are currently secured):  
  
Ochoco Irrigation District, the City of Prineville, and Crook County would fund $200,000 in habitat 
restoration at Ochoco Preserve. The total cost of restoration at Ochoco Preserve would depend upon the 
final design for the project, which is still in the planning/design phase. However, it is anticipated that 
restoration at the preserve would be a multi-million-dollar project. Currently, funding has not yet been 
secured for the project implementation.  
 
12. DESCRIBE HOW THE MITIGATION WILL BE EVALUATED, MONITORED, AND  
MAINTAINED:   
 
Restoration at Ochoco Preserve as the mitigation measure will monitored and maintained by the 
Deschutes Land Trust. Stewardship staff at the Deschutes Land Trust work with a variety of private and 
public partners to conserve acquired lands indefinitely. At Ochoco Preserve, the Deschutes Land Trust 
will oversee routine monitoring and maintenance following completion of restoration.  
 
 
 
MAP(S) 
• Please attach one or more maps indicating the Artificial Obstruction, Mitigation, the streams on which 

they are located, and other barriers in those streams.  A 7.5 minute USGS quad map is sufficient. 
 

  -- Map(s) included 
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Map 1. Bowman Dam, the artificial obstruction considered in this fish passage waiver application. 
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Map 2. The Crooked River basin with artificial and natural barriers indicated. Barrier data source: Oregon 
Bioscience Framework Fish Passage Barriers (https://nrimp.dfw.state.or.us/nrimp/default.aspx?pn=fishbarrierdata). 
 
 
   

 
 

PHOTOS 
• Please include photographs of the following (.JPG files are preferred): 

 
  -- Artificial Obstruction 
  -- Mitigation Site(s) 
  -- up- and downstream habitat at the Artificial Obstruction and Mitigation Site(s) 
  -- other barriers up- and downstream of the Artificial Obstruction and Mitigation Site(s) 
   
 
 
Please submit this application electronically to the ODFW Fish Passage Coordinator at 
greg.d.apke@state.or.us and send one signed original paper copy of the application to the ODFW 
Fish Passage Coordinator at 4034 Fairview Industrial Dr. SE, Salem, OR 97302. 
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