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EXECUTIVE SUMMARY 
Trout Unlimited – Washington Water Project’s (TU-WWP) Lower Wenatchee Instream Flow 
Enhancement Project (Project) is a successfully implemented salmonid habitat enhancement and 
irrigator assistance project on the Lower Wenatchee River, in proximity to the City of 
Wenatchee, Washington. TU-WWP implemented comprehensive irrigation efficiency upgrades 
and point of diversion changes to attain the Project goal of a win-win solution to the problems 
posed to both Endangered Species Act (ESA) listed fish of the Wenatchee River and irrigators of 
the Pioneer Water User Association (PWUA), due to the aging infrastructure and inefficient 
water use through the 100-year Gun Ditch irrigation canal. The Project provided the PWUA with 
a more efficient, state-of-the art pressurized pump irrigation system, thereby restoring 38.27 
cubic feet per second (cfs) to the lower Wenatchee River for the benefit of Steelhead, Bull trout, 
Sockeye and Chinook salmon. With strong support from multiple Project partners, TU-WWP 
completed the Project in April of 2013.  

OVERVIEW 
Started in 2008, TU-WWP staff took the Project from conception to completion in under five 
years. This Project is a noteworthy example of the beneficial results of cross-sector partnerships 
as it involved over 15 different government, utility, non-profit and tribal entities and multiple 
private sector contractors. This Project has achieved its’ goal of improving instream flow in the 
lower Wenatchee River to improve passage and decrease critical temperature barriers at the 
confluence with the Columbia and Wenatchee Rivers. 

Project Location 
The Project took place in Columbia Cascade Water Resource Inventory Area (WRIA) 45, 
Hydrologic Unit Code (HUC) 1702001105, along the lower seven miles of the Wenatchee River 
and its’ confluence with the Columbia River. 

Metrics 
Instream Flow 

 38.27 cfs / 7,823.50 acre feet per year (afy), conserved for instream flow in the 
Wenatchee River, in perpetuity. 

Irrigation Delivery 

 To: 385 acres, 7.7 cfs, 107 shareholders   
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Jobs Created/Retained: 

 TU-WWP 
o TU-WWP Subcontractors: 

 Cascadia Law Group (Legal review) 
 Cascadia Conservation District (Cultural resources) 
 Historical Research Associates, Inc. (Cultural resources) 
 Greenleaf Earthwork and Maintenance, Inc. (domestic water 

connections within the City of Wenatchee ) 
 Public Utility District No. 1 of Chelan County (Power) 
 Forsgren Associates, Inc. (Forsgren) (Project Engineer Contractor) 

 Forsgren Associates, Inc. Subcontractors: 
o Grette and Associates (Biological consultation) 
o Z Engineers (Electrical Consultation) 
o Tumwater Drilling (Well Driller) 
o Nelson GeoTech (Geo-Tech Analysis) 

 Pipe of Washington (POW) (Construction Contractor) Appendix A. 

 POW Subcontractors: 
o Safe Set (Traffic control) 
o Brian Bell Enterprise LLC  (Tree and brush removal) 
o Top Tree Service  (Tree removal and tree chipping) 
o Irrigation Technology & Control INC (Pump, motor 

and VFD installation) 
o RM Shearer INC  (Consulting) 
o Landmark Landscaping  (Landscaping & drip 

irrigation)  
o A – Core (Hydro-seeding) 

Primary Species 
The lower Wenatchee River is a critical migration corridor for salmonids, including Sockeye 
salmon, spring and summer Chinook, Steelhead, Rainbow, and both migratory and resident Bull 
trout. This sub-watershed provides spawning and rearing habitat for summer Chinook and 
Steelhead, serves as an important passage corridor for anadromous species, and is therefore 
critical to the health of anadromous fish in the entire Wenatchee Watershed (p.67, Wenatchee 
Watershed Plan).  
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Salmon Recovery Plans/Limiting Factors 
The Wenatchee River experiences low flows during the late summer, often less than 300 cfs 
during salmon spawning times and is on the 303(d) list for the limiting factors of water 
temperatures, dissolved oxygen and phosphorus. The addition of 38.27 cfs provided through this 
Project will increase habitat during low flows and help to prevent temperature isolation for fish 
migrating to the Wenatchee River in the fall. Fall is a critical migration period for Steelhead in 
the Upper Columbia River system and this Project provides a margin of protection for them and 
other species. This Project will also improve conditions for migrating and rearing Chinook and 
Bull trout.  

The Project addresses the limiting factor of water quantity listed in the Northwest Power and 
Conservation Council’s Wenatchee Sub-basin Plan (2004) and the Upper Columbia Salmon 
Recovery Plan (2007). 

Funding Partnerships 

 National Fish and Wildlife Foundation – Columbia Basin Water Transactions Program 
(NFWF-CBWTP) 

 Bonneville Power Administration - Fish and Wildlife Program (BPA) 
 US Bureau of Reclamation (Reclamation)  
 US Fish and Wildlife Service (USFWS) 
 Washington State Department of Ecology (Ecology) and Office of the Columbia River 

Program (CRP) 
 Washington State Recreation and Conservation Office (RCO) - Washington State Salmon 

Recovery Funding Board (SRFB)   
 Washington State Department of Fish and Wildlife (WDFW)  
 Washington State Conservation Commission – Irrigation Efficiencies Program (Commission) 
 Upper Columbia Salmon Recovery Board (UCSRB) 
 Public Utility District No. 1 of Chelan County – Rock Island Habitat Conservation Plan 

Tributary Committee (Tributary) 
 Public Utility District No. 2 of Grant County – Priest Rapids Coordinating Committee 

Hatchery Sub-Committee (PRCC) 
 Confederated Tribes and Bands of the Yakama Nation (Yakama)  
 Cascadia Conservation District (CCD)  
 Chelan County Department of Natural Resources - Watershed Planning 
 Pioneer Water User Association (PWUA) 

Due Diligence 
As part of the Project, TU-WWP and PWUA had to complete a change in the entire PWUA 
water right, which included moving the old point of diversion downstream to the new 
diversion(s).  This effort was conducted by PWUA attorney Mark Peterson with assistance from 
TU-WWP’s Project Manager Aaron Penvose and TU-WWP’s water rights attorney Mary 
McCrea. Through the process, TU-WWP demonstrated on a large scale that Public and Private 
entities can corroborate with regulatory agencies to create successful outcomes. Please see 
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Design and Engineering 
TU-WWP contracted local engineering firm Forsgren and Associates, Inc. to conduct early 
alternatives analysis on the system in 2008.  By 2009, Forsgren was already developing 30% and 
by 2010 the 75 % design for a pump station near the Columbia-Wenatchee Confluence.  An 
important consideration was location and as part of the development, the team evaluated a 
preferred location at Confluece State Park and investigated a well field alternative just 
downstream from the river crossing into Wenatchee, but ultimately ended up at a PWUA owned 
parcel just upstream from the bridge on river left. This site, though steep, was logistically 
desirable and the location was still significantly influenced by the Columbia System back-water, 
providing assurance and stability.   

A portion of the design analysis is described below: 

The PWUA used to provide irrigation water to 107 users having a total of 527 shares. These 
users are located on the north and south side of the Wenatchee River. Based on survey 
information, the total estimated acreage served by PWUA north of the Wenatchee River is 
385 acres with 81 users. The acreage is defined as the total parcel acreage and is not limited 
to irrigation acreage. Crop-water requirement estimates indicate an average annual flow 
requirement to serve the northern users of approximately 3.7 cubic feet per second (cfs) or 
1,700 gallons per minute (gpm). The peak flow required to serve these users during 
summer months is estimated at approximately 7.7 cfs or 3,400 gpm. It is estimated that the 
flow require to serve the southern PWUA users is approximately 2.0 cfs or approximately 
900 gpm.  
 
The old system primarily consisted of the following major elements: 
 

1. Approximately 25,500 feet of unlined open canal 
2. Approximately  10,000 feet of piped section 
3. Two siphon highway crossings 
4. · An inverted  siphon river  crossing 
5. A fish screen and diversion structure 
6. Flow measurement flume 

 
In July 2010, a 30% plan and engineering report for a pressurized pump and pipeline delivery 
system replacing the existing canal was prepared by Forsgren.  After review of this 30% 
document, it was determined that two additional alternatives needed to be considered at the 
30% level. These options included: 
 

1. Upgrading the existing diversion site to provide adequate fish screening, relocate 
the diversion point to a stable section of the main river channel, and convert  the  
existing  canal  to  a pipeline maintaining a gravity flow delivery system; 

2. Relocating  the  diversion  to  just  downstream  of  the  Monitor  Bridge,  provide  
a  pumped diversion with adequate fish screening, and convert the existing canal to 
a pipeline utilizing partial gravity flow to offset pumping costs. 
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These two additional alternatives assumed the same flow requirements estimated in the July 
2010 30% engineering report. An a l y s i s  of these two alternatives was presented in a 
second report prepared by Forsgren in December 2010. Following the review of the December 
2010 report, the PWUA decided to implement the pressurized pump and pipeline delivery 
system described in the July 2010 documents. 

 
The third report documents and summarizes efforts on design of the pressurized pump and 
pipeline delivery system to the 75% level. The 75% level of effort was determined based 
on available funding at the time. The flow requirements developed in the July 2010 report 
continued to be the basis for design and are shown in Table 1. 

 
   Figure 1 - Estimated Flow Requirements: 

 
 Net Irrigation 

Requirement (in) 

Diversion 

Flow 1 (gpm) 

Diversion 

Flow (cfs) 

Jan 0.00 0 0.00
Feb 0.00 0 0.00
Mar 0.00 0 0.00 
Apr 0.24 84 0.19
May 4.14 1,430 3.19 
Jun 7.77 2,687 5.99 
Jul 10.03 3,469 7.73 
Aug 7.14 2,467 5.50 
Sep 4.74 1,637 3.65 
Oct 0.43 148 0.33 
Nov 0.00 0 0.00 
Dec 0.00 0 0.00 

Totals 34.49   
 

Notes: 1Assumes 385 acres with irrigation 
efficiency of 70%. 

 

PRESSURIZED PIPELINE WITH COLUMBIA RIVER DIVERSION 
 
Under this preferred alternative, the existing gravity diversion dam was abandoned and the 
existing canal was to be replaced with a pressurized pipeline. A pump station and diversion 
were to be constructed just upstream from the highway crossing as it enters Wenatchee. The 
major elements of the alternative are summarized below: 

 
1. Abandonment of the existing diversion dam and fish screen at Monitor, 
2. Development of a new irrigation water source diversion near the Columbia River, 
3. Construction of an irrigation pump station and fish screening structure, 
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4. Conversion  of approximately  21,500  linear  feet of unlined  and open  canal to 
pressurized pipeline 

5. Construction of approximately 4,000 linear feet of transmission pipeline, 
6. Connection to or modification of existing highway road crossings and siphons, 
7. Installation of service connections at existing irrigation delivery points, 
8. Installation of required water control and flow measurement devices. 
9. Instillation of well and delivery system on the south side 

 
The pump station layout on the Columbia River is provided in the As-Built Plans in 
Appendix C.  

 
Fish screening was a self-cleaning cone- type fish screen. This type of screen has been 
accepted by WDFW and will provide a durable low maintenance screening structure, 
meeting NMFS criteria. 

 
The pump station will consist of five vertical turbine pumps configured in parallel. The pump 
station will include a variable frequency drive control system to ensure optimum energy 
efficiency. The pumps and controls will be enclosed in a secure concrete masonry and sheet 
metal building to control noise and provide weather and vandal protection. 

 
A hydraulic model was prepared as part of the 75% design effort. The model was used to 
simulate irrigation demands along the length of the pipeline in order to optimize the sizing 
of the pipe. 

PROJECTED POWER REQUIREMENTS 
 
The power requirements assume a residual pressure will be maintained along the irrigation 
transmission pipeline. The pump station will lift water from the station into the new pipeline 
and provide a residual pressure to a minimum of 40 psi. 
 
The pumping conditions previously described will require approximately 300 horse power.  
The horse-power calculations are provided in the Appendix D. Table 4 summarizes the 
conservatively projected power requirements and indicates an annual power cost of 
approximately $20,690. 

 
   Figure 2 - Estimated Power Requirements: 

 
 Net Irrigation  Diversion  Diversion  Horsepower    Pumping 

Jan 0.00 0 0.00 0 0 $ -
Feb 0.00 0 0.00 0 0 $ -
Mar 0.00 0 0.00 0 0 $ -
Apr 0.24 84 0.19 7 3,65 $   146
May 4.14 1,430 3.19 116 62,05 $ 2,482
Jun 7.77 2,687 5.99 217 116,58 $ 4,663
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Jul 10.03 3,469 7.73 280 150,47 $ 6,019
Aug 7.14 2,467 5.50 199 107,01 $ 4,281
Sep 4.74 1,637 3.65 132 71,02 $ 2,841
Oct 0.43 148 0.33 12 6,41 $   257
Nov 0.00 0 0.00 0 0 $ -
Dec 0.00 0 0.00 0 0 $ -

Totals 34.49     $ 20,689
 

O&M / EQUIPMENT REPLACEMENT COST OPINION 
 
Operations and Maintenance (O&M) costs for the pressurized pipeline were evaluated to 
estimate potential user fees. This effort included estimates of equipment replacement costs over a 
40-year life cycle for the Project, though the life cycle is likely much longer. The life cycle cost 
analyses are provided in Appendix E. The analyses estimate annual installment requirements for 
equipment replacement of $32,300 per year.  Added to this cost is the estimated annual power 
cost of approximately $20,690 per year. The total annual estimated O & M cost is $52,990 per 
year. 

Assuming 385 shares, this translates to an annual user fee of $137.63 per share. This estimated 
user fee does not consider other administrative and personnel cost associated with operation of 
the system. These user fees also assumed that PWUA would not be responsible for construction 
of the diversion upgrades and canal to pipeline conversion. Please see Appendix F for Cost 
Opinion detail. 

Construction  

Major Construction Elements 

Some of the major Project components are given a brief synopsis below and then in an effort to 
tell the whole story the construction description and accompanying photos demonstrate the 
construction activities as they played out during construction in Fall of 2012 to Spring of 2013. 

Excavation: 

Excavation, totaling up to 10,000 cubic yards, was conducted in order to developed the necessary 
access to the Wenatchee River for the construction of the fish screen cone structure intake and 
pipe and the pipe pump house structure and pipe. The construction of the fish screen cone 
structure intake and pipe, the pipe pump house structure and pipe, and the pipe utility lines from 
the pump house were development approved under Shoreline Exemption 2012-003.  

Coffer Dam: 

Following excavation of the pump building foundation pad but prior to any work in the water a 
temporary pre-cured concrete coffer dam was built surrounding and enclosing the entire area of 
work proposed in the water. A truck delivered the coffer dam components and they were placed 
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by a crane and excavator per plan and detail constructing a coffer dam around the water work 
area. Water from within the dam was pumped out with electric pumps to prepare for the 
installation of the water intake. 

Fish Screen Cone Structure Intake and Pipe (In-water work): 

An excavator dug an 8’ L x 8’ W x 3’ D hole within the riverbed about 50 ft offshore of the north 
bank.  The excavated material was carefully placed on the riverbed adjacent to the hole.  Two (2) 
2’ L x 4’ W x 2’ D ecology blocks were placed in the hole.  One (1) 6’ L x 6’ W x 3/16” D 
epoxy coated steel plate with an attached 24” 90 degree steel pipe elbow (bottom of plate) was 
then attached to the ecology blocks.  All required fastener attachments were completed by hand. 

A 50’ L x 9’-31’ W x 3’-14’ D flat trench within the river bed was excavated.  The excavated 
material was carefully placed on the riverbed adjacent to the trench.  At the location of each pipe 
joint a walking backhoe excavated a 8’ L x 6’ W x 2’ D hole within the trench.  The excavated 
material was carefully placed on the riverbed adjacent to the hole.  A 4’ L x 2’ W x 2’ D ecology 
block was placed in each hole.  50 ft of 24” pipe was then be placed in the trench.  Each pipe 
joint was connected to an ecology block.  All excavated material was then carefully placed back 
into the excavated trench and holes. 

New Pump Station Diversion: 

A cone fish screen structure was placed in the Wenatchee River 50 ft offshore of the north bank 
adjacent (west of) to the SR 285 Wenatchee River bridge. The screen was attached to the top of a 
steel plate. A pipe elbow was attached to the bottom of the steel plate.  The screen/plate/elbow 
was attached to two (2) ecology blocks established on the riverbed. A pipe was connected to the 
elbow.  This pipe was placed in a flat trench below the riverbed surface for about 50 ft north to 
the river bank.  The pipe continues north landward about 25 ft; west landward (upstream) about 
175 ft; ending beneath the pump building foundation pad. 

Following installation of the new pressure pipe, the 12 ft long area of disturbance where the pipe 
enters the river was stabilized by the construction of a bioengineered revetment. The toe of the 
bank was excavated approximately 2 ft deep to allow the installation of Geotextile filter fabric 
which was secured over the shoreline and embedded in the excavated toe of the slope.  Large, 
angular rock was placed parallel to the shoreline and native cobble, boulders and soil were 
backfilled over the geotextile. Existing materials onsite were used for the majority of the Project, 
however new angular rock was placed over the disturbed area and up the bank to the Ordinary 
High Water Mark (OHWM).  The newly placed angular rock follows the existing slope of the 
shoreline at the angle of the undisturbed shoreline on each side.   

The entire restored bank and the area disturbed by the installation of the pressure pipe in the 
upland was planted with native trees, shrubs and grasses.  The proposed and approved vegetation 
species list was developed based on existing vegetation in the immediate vicinity.  Re-vegetation 
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is complete and includes 3 cottonwood (Populus trichocarpa), 16 mountian alder (Alnus incana), 
15 willow (salix spp.) and 61 red-osier dogwood (Cornus stolonifera).  The area also has been 
seeded with native grasses. The planting areas will be monitored by a count for a five-year 
period to determine percent survival. 100% survival would be required after year 1, and 80% 
survival for years 2-5.  

Pump House Structure and Pipe: 

A track-hoe excavated landward a 200’ L x 4’ W x 14’-22’ D trench to continue placement of the 
24” pipe described in the last section to the pump building foundation pad.  The building is a 14’ 
x 16’ NEMA rated enclosure on a concrete foundation with electrical controls, HVAC and wet 
well pumps located within 200 feet of the Wenatchee River and above the 100 year flood plain.  
All material excavated for the pump building foundation pad, wet well and associated 
improvements was transported to awaiting trucks via loader and hauled offsite. The site 
excavation was completed by bulldozer, backhoe and loader; cement concrete was delivered via 
pump truck for the foundation pad; enclosure construction was completed by standard building 
techniques with power equipment per the Chelan County building codes. 

Retaining Walls:  

Five retaining walls were constructed in conjunction with the development of the access 
driveway to the pump building and the ditch right-of-way. The retaining walls were essential for 
the developed access driveways due to the steepness of the existing grade. Two retaining walls (8 
ft x 59 ft and 4 ft x 115 ft) were constructed along the driveway that connects to the existing 
ditch right-of-way. The remaining three retaining walls (4 ft x 65 ft, 4 ft x 32 ft, and 4 ft x 24 ft) 
were constructed along the driveway that accesses the pump building. These walls were not 
foreseen as necessary or needed during the original design of the proposal, however as 
development unfolded, their need became essential to the development of safe access. Each wall 
was constructed using an excavator to move 3-4 man rock that was stacked to construct the 
retaining walls, and prior excavated soil was backfilled on the uphill side to create flat, safe 
driveways for access. 

Existing Fish Wheel 

This structure is located just south (downstream) of the Monitor Main Street bridge.  Since water 
will no longer be flowing through the canal it will be abandoned.  WDFW was able to salvage 
the structure and will use it in another location and application. 

Construction Detail 
Within the larger Project there were two separate projects, The North River and the Walla Walla 
Satellite projects: 
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entrance is narrow and shallow and can easily be temporarily blocked via large sand bags.  Water 
seepage below and through the bags will be pumped back into the river. 

Gravel bags will be delivered by trucks to the channel entrance by the existing road providing 
access to the river located north east of the proposed diversion.  The bags would be unloaded and 
placed by an excavator.  After construction of the temporary coffer dam was complete, the 
standing water above the dam would be seined to capture and fish that may remain.  If any fish 
are found, they would be removed and returned to the river following procedures for fish 
removal and handling 

The water behind the dam will then be lowered by a controlled breach.  This will be 
accomplished by removing a portion of the east or west edge of the dam at intervals. The river 
bed will then be allowed to dry out.  After it is dry, a track-hoe will be used to break up the 
concrete and load trucks that will haul the material offsite, using the existing PWUA access road. 

The accumulated material behind the dam will be used to re-grade the riverbed at the dam 
removal location.  Excess material will be loaded into trucks and hauled offsite using the existing 
PWUA access road. The temporary dam will then be removed. 

COMPLETION 
There were a few bugs to work out of both of the systems in the first two or three weeks, but 
after that the systems have been running very nicely. Currently, PWUA is using about 1/3 of the 
water that they are accustomed to using from the Wenatchee River, thanks to the on-demand 
pressurized system. This is the type of system that should be installed for water conservation and 
could be practical in most situations. 

PWUA shareholders are very happy with the new system and are thankful to TU-WWP for 
helping them upgrade their irrigation system and for being the leader in this Project. 

TU-WWP’s Pioneer Project is a good example of public/private/government cooperation to 
insure agriculture in conjunction with measureable ecological benefits, which improves future 
water supply and insures environmental preservation for future generations.   
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