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INTRODUCTION/BACKGROUND INFORMATION 
The project site is located at a privately-owned irrigation diversion dam on the Lostine River 

approximately 1 mile south of the town of Lostine, Oregon (RM 4.8), and includes the mainstem 

Lostine River and the Poley-Allen irrigation diversion dam and intake (Figure 1). Prior to 

restoring the diversion, the structure was an upstream passage barrier for ESA listed spring 

Chinook Salmon, steelhead and Bull Trout. Through the implemented modifications to the 

existing channel spanning concrete sill and concrete abutment, roughened channel installation 

downstream of the sill, and LWM placement in the adjacent side channel, this project will 

maximize year-round fish passage and diversify fish habitat for all life history stages of Bull 

Trout, steelhead, and Chinook Salmon, while maintaining access to irrigation water for current 

water rights holders. 

Project partners included the Grande Ronde Model Watershed and BPA. 

Project History 

The upper Lostine River has been a major focus area for restoration in the Wallowa basin since 

the early 2000s. With several Lostine irrigation diversions having recently been restored, Poley-

Allen represented one of the largest outstanding anthropogenic barriers to ESA listed salmonids 

(spring/summer Chinook, steelhead, and Bull Trout), as well as reintroduced coho, Pacific 

lamprey, and rainbow trout in the system. An ongoing long-term radio telemetry study conducted 

by the Tribe showed adult spring/summer Chinook passage at Poley-Allen posed a significant 

delay compared to an unobstructed section of the Lostine River during summer low-flow 

conditions. Remediation of the Poley-Allen diversion will open up more than 10 miles of 

spawning and rearing habitat, most on protected federal lands located upstream. 

A total of 11 ditches appropriate water from the Lostine. Low flows and high summer water 

temperatures, largely a result of irrigation withdrawals, affect juvenile rearing and adult 

spawning. Low summer flows and physical passage barriers - especially in the Lostine River, 

Bear Creek, Hurricane Creek, and the upper Wallowa River – limit adult access to spawning 

areas and juvenile access to quality rearing habitat (NMFS 2017, p. 235).  

The Poley-Allen diversion channel-spanning concrete sill and the channel downstream created 

significant profile discontinuity (Figure 2). Downstream of the sill, the streambed was armored 
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and there were three locations where boulder steps created water surface elevation drops that 

exceeded one vertical foot during low flow and were fish passage barriers. One boulder step was 

approximately 10 feet downstream of the sill and another was approximately 60 feet downstream 

of sill (Figure 3). The third boulder step existed within the main channel, approximately 120 feet 

downstream of the sill. A low-flow fish passage channel was located on the west side of the sill 

and was adjacent to and connected with the irrigation diversion entrance. The passage channel 

did not appear to be functioning well and likely was not able to reliably pass fish during low 

flows. Due to the orientation of the passage channel, passing fish were encouraged into the 

apparent velocity refugia of the irrigation forebay, ultimately entraining fish in the irrigation 

system. The concrete abutment and riprap scour protection that existed on the right (eastern) 

bank at and near the sill limited floodplain connectivity in this location. 

The high-flow side channel that extends approximately 570 feet on the right (eastern) side of the 

main channel lacked complex structure such as Large Woody Material (LWM) and, as a result, 

low velocity juvenile rearing areas were sparse but potential for restoring them was high.  

The ESA Recovery Plan for Snake River Spring/Summer Chinook & Steelhead cites limited fish 

passage and reduced habitat quantity and diversity among the primary habitat-related limiting 

factors for the Lostine/Wallowa Rivers spring Chinook population (National Marine Fisheries 

Service, 2017). 

The Grande Ronde Subbasin Plan recommends setting objectives for the following attributes: 

channel condition, riparian function, sediment reduction, low flows, temperature, and passage 

barriers (Nowak, 2004). 

The Wallowa Atlas identifies WLL-3 (Lower Lostine: Forest boundary to the mouth) as a Tier 1 

and is among the highest priorities for restoration in Wallowa County (Bonneville Power 

Administration, 2019).  

By eliminating this partial passage barrier, adult Chinook will experience reduced migration 

travel times through this stretch of the Lostine River when temperatures are highest and flows 

are lowest. Through improving habitat conditions in the side channel adjacent to the diversion, 

juvenile salmonids will have additional rearing area, providing cover, greater feeding 

opportunities, and velocity refuge during higher flows. Through passage and habitat restoration 
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through this reach, greater habitat connectivity will be achieved for all life stages of salmonids 

and aquatic species. 

The goal of this project is to restore fish passage through the Poley-Allen diversion structure 

while maintaining a minimum water surface elevation upstream of the diversion structure 

sufficient for the delivery of legal irrigation withdraws for the associated landowners. 

The objectives of this project include:  

1. Implement a 150 feet long roughened channel engineered streambed material design 

suitable for passage of juvenile and adult Bull Trout, steelhead, and spring/summer 

Chinook Salmon during periods of migration that achieve Oregon Department of Fish 

and Wildlife (ODFW) and National Marine Fisheries Service (NMFS) fish passage 

criteria to the greatest extent practical by 2023. 

2. Modify existing channel spanning concrete sill and concrete abutment to an elevation 

suitable for fish passage that maintains access and use of irrigation water for water rights 

holders and irrigators by 2023. 

3. Install a series of LWM structures within the side channel east of the diversion structure 

to increase channel complexity, channel stability, and create diverse fish habitat by 2023. 
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Figure 1. Poley-Allen Diversion project vicinity map. 



 5  
 

 
Figure 2. Pre-implementation photo taken from west bank looking across the Poley-Allen 
diversion concrete sill and at the east concrete abutment, taken September 2022. 
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DISCUSSION OF WORK COMPLETED 

Implementation of this project converted the previously existing weir structures to a roughened 

channel restoring unimpeded access to approximately 8 miles of habitat upstream. Engineering 

and design for the project was substantiated by the success of similar projects upstream on the 

Lostine river including those constructed at Sheep Ridge diversion in 2016, and the City of 

Lostine diversion in 2012, as well as downstream at Tulley-Hill diversion in 2017.  

The following specific restoration actions were developed and implemented to address limiting 

factors relevant to the project reach: 

Following work isolation and fish salvage (Figure 4 and 5), the existing concrete diversion sill 

was modified through the pouring of concrete lifts. These lifts were poured between the 

Figure 3. Pre-implementation photo of the Lostine River channel immediately downstream of 
the Poley-Allen diversion, taken September 2022. 
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outermost (east and west) stanchion gaps, toward the mid channel stanchion gap, in descending 

order from 12”, to 8”, to 4” lifts (10:1 slope) (Figure 6). The stanchion gap in the center of the 

sill was left at the original elevation to create a low-flow slot. Each concrete lift was capped with 

¾” thick angle iron welded metal plates (Figure 10), which were predrilled, bolted, and epoxied 

in place to protect the new concrete veneers from erosion. Additionally, the river right (eastern) 

concrete abutment was sawcut to match the elevation of the top of the board slots on the sill to 

reduce flow constriction and increase stream stability. Final diversion construction will result in 

maximized fish passage through the year for all life history stages of Bull Trout, steelhead, and 

Chinook salmon, while maintaining access to irrigation water for current water rights holders. 

775 CY of material from the main channel and eastern bank was excavated and 651 CY of 

imported roughened channel substrate material was placed and washed in along 210 feet of river 

channel below the irrigation diversion (Figure 7 and 9). 200 24”-48” habitat boulders were 

placed throughout the roughened channel (Figure 8) for a finished longitudinal slope of 4.9% 

(Figure 11). Boulders within the roughened channel will result in increased hydraulic complexity 

and roughness.  

20 LWM structures were installed in three different configurations (Type A, B and C) within the 

side channel east of the diversion structure to improve channel complexity, channel stability, and 

fish habitat (Figure 12). 
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Figure 4. From west bank (headgate) looking east across the existing sill and 6” pump the 
contractor set to begin isolation and dewatering in preparation for channel work and sill retrofit, 
taken on October 10. 
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Figure 5. Multi agency fish salvage effort to remove/relocate fish located in and around pre-
existing large aggregate boulder weirs downstream of sill during isolation and dewatering, 
October 11. 
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Figure 6. Concrete sill post-concrete pour showing outer-to-inner descending veneer lifts and 
low flow notch in center, October 15.  
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Figure 7. From west bank looking across at concrete sawcut abutment on west bank. Under the 
supervision of the engineer, the contractor is shown adding fines and watering in the finished 
grade of the first ~15’ of roughened channel downstream of the sill, October 13. 
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Figure 8. Under the direction of the C.O. and engineer, the contractor set the 24”-48” boulders 
on top of the subgrade for the third section of roughened channel below the sill, October 13. 
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Figure 9. Contractor washing in, then checking finished grade, on the completed third section of 
roughened channel, October 14. 
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Figure 10. Contractor installing second to last ¾” steel sill plate, October 17. 
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Figure 11. The contractor completing final touches on roughened channel work under the 
observation of GeoEngineers and NPT representatives, October 17.  
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Figure 12. Looking upstream at side channel as contractor installs large wood structures, 
October 18. 

Contract Objectives 

1. Coordination – NPT was the primary project sponsor, coordinating funding, environmental 

compliance oversight, and communication with stakeholders. 

2. Design & Engineering – NPT contracted GeoEngineers for design engineering complete with 

construction specification, cost estimate, bid schedule, and construction oversight (see Appendix 

D for Final Design Drawings).  

3. Environmental compliance – ESA Section 7 Consultation was completed through the HIP 

programmatic, covering consultation for both U.S. Fish & Wildlife Service (USFWS) and 

National Marine Fisheries Service (NMFS). NPT contracted with GeoEngineers to complete 

removal/fill permit applications. The first deliverable was biological clearance for the project as 

stated in the letter of concurrence from both NMFS and USFWS complete with terms and 
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conditions of project construction. The second deliverable was removal/fill permits from both 

Oregon Department of State Lands (DSL) and Army Corps of Engineers (Corps) complete with 

terms and conditions of project construction. A cultural resources survey was conducted by NPT 

archeologist’s and consultation was completed fall, 2022. 

NPT staff conducted fish salvage operations to remove/relocated fish from isolated work areas – 

see Appendix B for Fish Salvage Data.  

Leading up to, during, and following construction, the contractor adhered to all permit and HIP 

programmatic required conservation measures. 

4. Contracting – NPT contracted with BPA and OWEB for all project implementation funds (see 

Appendix A for Project Funding). Northwest Watershed Restoration won the construction bid 

through a standard competitive RFP process.  

5. Construction Management – Following delivery/staging of substrate, rock, and boulder 

material and large wood on site, all materials were inspected and approved by NPT. On 10/4, 

GeoEngineer’s sub-contractor RSI, surveyed in/staked the project in preparation for construction. 

The contractor mobilized equipment on site from 10/9-10/10. On 10/11-10/12 concrete 

subcontractors formed and poured concrete lifts on sill, and saw cut rive right (east side) concrete 

abutment. All diversion sill/abutment retrofitting, roughened channel work, wood placement, the 

initial seeding and mulching, and site rehabilitation/demobilization was completed by 10/19 

under the direct observation of GeoEngineers representatives and/or NPT project staff. Final 

seeding, mulching, and site rehab was completed on 10/31.   

A fencing sub-contractor has been paid by the contractor and is scheduled to complete the 

reconstruction, and relocation of on-site fencing on both river right and river left, including the 

resetting/replacement of one gate, per specifications agreed to by the landowner. NPT will pay 

the contractor the final payment upon completion of this final deliverable. 

LESSONS LEARNED & ADAPTIVE MANAGEMENT 
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Lessons Learned 

What Did and Did Not Work 

Overall, the project was a success with only minor setbacks. Due to their extensive experience, 

Northwest Watershed Restoration was thorough and consistent in their application of the 

engineered designs. The contractor was also extremely patient and composed with both NPT and 

GeoEngineers staff while awaiting streambed material delivery and the resolution of other issues 

that caused slight delays in construction.  

Lesson Learned 

Several errors were made by the engineer, which resulted in some on the ground delays during 

construction.  

The following mistakes were made by the engineer:  

- underestimate of imported/fill material 

- incorrect finished grade elevations  

The underestimate of fill material resulted in a minor delay while waiting for the additional 379 

CY of streambed sediment, 50 CY of 12"-18" rock, and 50 boulders to be delivered.  

The delivery of incorrect finish grade elevations for the roughened channel also resulted in minor 

delays. However, if either of these mishaps went undetected, the resulting channel would have 

likely not functioned as designed and could have created major issues for fish passage and/or 

irrigation water withdrawals. The material quantity underestimate was a result of CAD modeling, 

while the erroneous elevation files were a result of a failure to update files following a final 

design revision. 

Unfortunately, these types of mistakes are difficult to catch by either the project sponsor or 

construction contractor - although, in this case, the contractor warned of quantity underestimates 

during the bid process. These inaccuracies, in combination with past experiences the sponsor has 

had with this particular engineering firm related to a lack of attention to detail, will be taken into 

consideration in future design bids. If hired again, additional proof of QA/QC will be required of 

the engineer.  
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Exchange of Information 

Although the irrigation ditch president, ditch secretary, and landowner were all informed of the 

original proposed selected alternative and agreed to a partial removal (saw cutting) of the 

concrete sill and complete removal of the east abutment, other irrigators on the ditch later 

opposed these alterations. These objections were not discovered until the sponsor began 

soliciting for construction bids, well after the final designs and permits were completed. This 

resulted in a withdrawal of the bid solicitation, multiple meetings with irrigators to gain 

consensus/approval, a revision of the final designs, a 3-month delay in construction, and 

additional design costs to the sponsor. Even though the irrigators on the ditch were not 

landowners directly impacted by project construction, in the future, it will be in our best interest 

to coordination and communication more with all affected water right holders. This includes 

providing water users an opportunity to review and give input on irrigation diversion restoration 

designs much earlier in the design development process. 

Related to information exchange with the public and other natural resource partners, to date NPT 

staff has presented the results of implementation to the Wallowa County Natural Resources 

Advisory Committee (NRAC). A similar presentation will potentially be given to the Wallowa 

Atlas Implementation Team. Several on-the-ground project tours showing natural resource 

partners and/or funders the completed project will also likely occur. 

Adaptive Management 

Applying Lessons Learned: Past Work Practices 

This project was the third irrigation diversion restoration project sponsored or co-sponsored by 

the Nez Perce Tribe on the Lostine River, therefore past experience and lessons learned largely 

contributed to its successful completion. Prior lessons learned by the project sponsor that helped 

with successful implementation include but are not limited to, working through a variety of 

design and landowner challenges, budgeting for adequate engineer construction observation time 

to enable field fitting as needed, construction bid evaluations and contractor selection, etc.  
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Applying Lessons Learned: Other Projects 

Through monthly Wallowa Atlas Implementation Team meetings and other similar discussions 

with restoration practitioner partners, we are continually learning from not only our own growing 

implementation experience, but also other project implementer’s experiences and lessons learned 

on similar and often even larger scale projects. We are not only talking to and learning from 

other restoration practitioners within Wallowa County but have also coordinated with and 

attended project tours with partners conducting large scale habitat projects in Union County (NE 

OR) and in the Tucannon River drainage in (SE WA). This extended coordination has resulted in 

much shared on-the-ground knowledge from various partners. 

RM&E Adjustments 

In addition to standard photo point documentation, we look forward to continuing to utilize data 

obtained from the RM&E that has been collected in our project area. This has been useful in 

putting forward projects and evaluating work completed from a biological standpoint, rooted in 

science. The data produced by the Lostine River adult Chinook radio telemetry study will 

provide a comparison of passage duration at this diversion pre- and post-restoration, much like it 

has for three other restored diversion on the Lostine River (Table 1). 
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Table 1. Descriptive statistics and effect sizes for BACI restoration evaluations (Vatland & 
Rumelhart, 2023). n = number of upstream passage attempts for each group. 

 

Anticipated Future Critical Landmarks and Challenges 

Until the newly constructed project experiences high flows in spring 2024 and subsequent low 

flows in summer 2024, project staff have yet to see all aspects of this restoration function as 

intended. Observations made during site visits in the spring and late summer, paired with 

telemetry data and irrigator feedback will ultimately indicate how the newly restored diversion 

functions at both water delivery and fish passage. As with all the formerly implemented 

irrigation diversion fish passage improvements, the integrity of this structure will not be truly 

tested until it is proven to function as designed at a range of high and low flow conditions. 
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Appendix A: Project Funding 

Construction: 
 
Implementation funding sources include: 

1. BPA = $189,911 (Cash) 
2. OWEB = $215,477 (Cash) 
3. NPT = $38,214 (In-Kind) 

• Total secured contribution = $443,602 
 
Funding Source Cash Amount Contributed Amount Spent 

BPA $189,911  $152,958 

OWEB $215,477  $215,477  

NPT (In-Kind) $0 $38,214 

Total   $406,649  
 
 
Technical Assistance: 
 
Design funding sources include: 

1. BPA = $10,373 (Cash) 
2. RLF = $90,000 (Cash) 
3. NPT Project Management & Travel = $7,807 (In-Kind) 

• Total = $108,180  
 

Funding Source Cash Amount Contributed Amount Spent 

BPA $10,373  $10,373 
RLF $90,000  $61,580.50 

NPT (In-Kind) $0  $7,807  

Total   $79,760.50  
 
 
Project Grand Total Technical Assistance and Construction = $486,409.50.  



   
 

Appendix B: Fish Salvage Data 

 

 

 

Fish Salvage Data Collection: Lostine River - Poley-Allen Fish Passage Project

Type of take Coho Chinook Steelhead Bull Trout Dace Sculpin
Lamprey 

Ammocoetes

Number 
Captured 21 205 407 0 8 530 0

Number 
Injured 0 0 0 0 0 0 0

Number 
Killed 0 21 21 0 0 21 0

Type of take
Interior Columbia 

Basin Bull Trout

Number of 
salmonids 
Captured

633 0

Number of 
salmonids 

Injured
0 0

Number of 
salmonids 

Killed
42 0

10/10/23 - 10/18/23



   
 

Appendix C: Pre and Post Implementation Photos and Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Poley-Allen Fish Passage Project –  

Map and Pre & Post Project Photo Points 

 

Photo Point Map 

 

 

 

 

 

 

 

 

 

 

 

 



Photo Point 1: (Top: taken 9/27/22, Botom: taken 11/1/23)

 

 



Photo Point 2: (Top: taken 9/27/22, Botom: taken 11/1/23)

 

 



Photo Point 3: (Top: taken 9/27/22, Botom: taken 11/1/23)

 

 



Photo Point 4: (Top: taken 9/27/22, Botom: taken 11/1/23)

 



 

 



Photo Point 5: (Top: taken 9/27/22, Botom: taken 11/1/23)

 

 



Photo Point 6: (Top: taken 9/27/22, Botom: taken 11/1/23)

 

 



   
 

Appendix D: Final Design Drawings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









































   
 

Appendix E: As-Built Drawings 
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