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1.0 INTRODUCTION AND PURPOSE  
 
The Water Supply Feasibility Study (WSFS) is evaluating options to meet the long-term water 
supply needs of the Tualatin Basin. Three major water supply options are being evaluated to 
satisfy projected water demands to the year 2050.  These options include a raise of Scoggins 
Dam on Henry Hagg Lake by 20 feet or 40 feet, and an Irrigation Exchange Pipeline from the 
Willamette River. 
 
The concept of the Irrigation Exchange Pipeline is to convey untreated water from the 
Willamette River to serve the irrigation needs of the Tualatin Valley Irrigation District (TVID).  
The TVID maintains a contract for 27,000 acre-feet of stored water with the Bureau of 
Reclamation (Reclamation) in Hagg Lake.  Under this supply option, the Irrigation Exchange 
Pipeline would replace most of the TVID’s water demand on Hagg Lake.  The resulting surplus 
stored water would be re-allocated to meet instream flow and M&I demands. 
 
The purpose of this evaluation was to establish the engineering feasibility of the Willamette 
River Irrigation Exchange Pipeline option. This Technical Memorandum presents and discusses 
the major engineering components of the pipeline system. Planning-level capital costs are 
presented, with an accepted accuracy of +50 to –30 percent.  Preliminary visual inspection of 
route alternatives was performed for this analysis, however, detailed field studies have not been 
conducted.  
 
2.0  CONCEPTUAL DESIGN AND OPERATIONS 
 
The Irrigation Exchange Pipeline system has been sized to convey 25,000 acre-feet per year of 
raw Willamette River water to the TVID, over the typical 150-day irrigation season.  The major 
components of the piped system are an intake and pump station, a pipeline and equalization 
storage at an intermediate point along the pipeline. This section discusses the major system 
components. 
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2.1 Intake and Pump Station  
 
2.1.1 Intake Location 
 
Multiple locations near Newberg, Oregon were evaluated to determine a suitable intake site.  Site 
characteristics that were considered included river pool depth, channel stability, access, and 
riparian and wetland impacts.  Based on this reconnaissance level site analysis, an intake site 
upriver from Ash Island, at approximately river mile (RM) 53, was selected.  The location is 
within a rural farming area, and has some existing river access use.  The intake area is shown in 
Figure 1. 
 
2.1.2  Intake Conceptual Design 

The raw water intake should be designed based on acceptable impacts to the riparian area along 
the river.  The intake must include fish screens consistent with Oregon Department of Fish and 
Wildlife (ODFW) and NOAA Fisheries design requirements to ensure minimal impacts to fish. 
While there are many types of intakes, a bank-mounted intake is the least cost type for this site. 
An alternate intake design option is one similar to that developed in 2000 for a new water 
treatment plant in Wilsonville.  A plan and section of the Wilsonville water intake is included in 
Figure 2.  While the Wilsonville intake is significantly larger than the one required for 
Washington County irrigation users, it illustrates a possible intake layout in proximity to the 
bank (riparian area) and river.  This design layout includes locating the pump station upland 
from the top of the bank to avoid the riparian area.  The pipeline connection from the pump 
station to the screened intake valves is placed under the riverbank via a deep trench or bore and 
jack construction method.  The bore and jack construction option avoids temporary as well as 
long term impacts to the river bank riparian area.  More detailed site investigations are required 
to determine which intake design is appropriate.  The cost estimate given in this Technical 
Memorandum assumes a bank-mounted intake. 

The intake would be sized to withdraw up to 25,000 acre-feet per year during the nine-month 
growing season of March 1 to November 30. Design flow for the intake was assumed to be 56 
MGD. Minimum river depth was assumed to be 10 feet. 

The intake would be screened with wedge wire screens for fish protection per most recent 
NOAA Fisheries screening criteria.  At the date of this memorandum, criteria stood as 1.75-mm 
openings and 0.4-fps approach velocity.  These criteria result in 220 square feet of screening area 
for this intake.  The screens would be attached to the streamside face of a reinforced concrete 
structure that is rectangular in plan area and buried “into” the bank.  Due to flooding potential, a 
high-pressure backwash system would be utilized for cleaning the intake screens. 
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Figure 1 
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Figure 2
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2.1.3  Environmental Characterization of Intake Location 
 
The intake/pump station location at approximately RM 53 on the Willamette River is within a 
rural farming area.  The site evaluated provides an opportunity for minimal disturbance to upland 
and riparian native vegetation.  The site has some existing river access use and an immediate 
adjacent upland area that has historically been used for agriculture.  Potential environmental 
impacts associated with intake project development are discussed below. 
 

Vegetation.  The vegetation corridor in proximity to the west side of the Willamette 
River at RM 53 is composed of a mix of riparian vegetation, some upland woody species 
and adjacent open agricultural fields.  The riparian vegetation along the river consists of a 
mix of willows, cottonwoods, Himalayan blackberry, vine maple and grasses.  The 
immediate upland wooded area includes primarily a mix of alders and fir species.  The 
open agricultural fields in immediate proximity to the intake site appear to be historically 
used for hay or grain crops and some cattle grazing. 
 
Riparian/Wetlands.  Riparian vegetation is present along a small corridor immediately 
adjacent to the river.  The riparian corridor thins out significantly at the intake site, which 
provides an opportunity to minimize impacts to riparian vegetation during construction.  
It would be expected that some willows, vine maples and potentially some small 
cottonwoods may be impacted during construction.  However, construction techniques 
including using a bore and jack approach to place the pipeline connection between the 
intake and the pump station will significantly reduce or eliminate impacts to the riparian 
area along the river’s edge. 
 
Review of the National Wetland Inventory (NWI) maps indicate that there is a Forested 
Wetland immediately south of the proposed intake site.  This wetland is associated with 
Hess Creek, which forms a relatively deep ravine near the site at its confluence with the 
Willamette River.  Development of the water intake/pump station is not expected to 
impact this wetland. 
 
Wildlife/Wildlife Habitat.  Multiple wildlife species use the habitat along the 
Willamette River.  The river, river’s riparian edge, wooded upland banks and adjacent 
farm fields provide a rich habitat for multiple mammals, birds, reptiles and amphibians.  
The area includes food, cover, foraging opportunities, resting areas and water for a 
diversity of species including deer, coyotes, bats, skunks, squirrels, salamanders, snakes, 
frogs, song birds, game birds, woodpeckers, owls and hawks. 
 
Construction of the intake/pump station will likely have a temporary impact on wildlife 
using the immediate area.  However, these impacts will be confined to less that a two-
acre area surrounded by suitable habitat for all the wildlife species that may be impacted.  
It would be expected that most wildlife species would move to adjacent habitat during 
construction and therefore avoid harm from construction activities.  No long-term 
impacts to wildlife are expected from the intake project. 
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Fish Resources: Species Present.  Two fish species are of primary concern with regard 
to the intake/pump station project.  They include the Upper Willmette River steelhead 
(Oncorhynchus mykiss) and Upper Willmatte River chinook salmon (O. tshawytscha).  
These species are listed as threatened species under the Endangered Species Act (ESA).  
Coastal cutthroat trout (O. clarki clarki) may also occur in the project area, but were 
found to be not warranted for listing by NOAA Fisheries.  The Pacific lamprey 
(Lampetra tridentata) is currently categorized as a Species of Concern by the US Fish 
and Wildlife Service (USFWS) and is also included on the State of Oregon Sensitive 
Species List.  Several environmental groups recently (2002) petitioned NOAA Fisheries 
to consider the Pacific lamprey for listing under the ESA.  These fish species and their 
current regulatory status are summarized in Table 1. 

 
 

Table 1 
 

Threatened and Endangered Species of Concern Known to 
Occur within the Project Area  

 
 
  
Scientific Name Common Name Status  General Habitat Habitat in 
           Impact Area 
 
Lampetra tridentata Pacific lamprey  SC  Spawning and rearing in   Yes 
        low gradient, muddy 
        bottom streams, back- 
        water areas. 
 
Oncorhynchus mykiss Steelhead trout  T  Spawn in small to med.  Yes  
        gravel in swift-flowing (migration corr.)  
        fresh water streams;   
        rear in freshwater 1-4  
        years. 
 
Oncorhynchus  Chinook salmon  T  Tend to spawn in the   Yes 
tshawytscha       mainstem of streams,  (migration corr.) 

where the water flow is high; 
        able to spawn in larger 
        gravel than most other 
        salmon; tend to rear in 
        streams for a year. 
 
Oncorhynchus clarki Coastal cutthroat trout NW  Small tributary streams  Yes 
 clarki        with wide range of habitats  (migration corr.)  
        including large woody 
        debris, pools, riffles, 
        backwater areas.  
 

 
Fish Resources: Project Impacts.  Potential impacts to listed fish species include those 
related to project installation and construction, intake/pump station operation and long 
term habitat modifications resulting from the placement of in-stream structures (intake).  
To assess these potential impacts it is important to understand the life stages of the 
species of primary concern and the timing of those life stages in proximity to the project.  
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Figure 3 depicts the timing and life stages of fish species of concern in the upper 
Willamette. 
 
There will be impacts to the riparian community adjacent to the river primarily from 
construction.  While these impacts are expected to be minor, they could include the 
displacement of some willow, vine maples and small cottonwood trees. 
 
Disturbance of sediments and loss of shoreline structure can also occur during 
construction.  While most of the land impact area is planned for the upland area adjacent 
to the river, it is possible for uncontrolled sediment transfer to occur from the upland area 
and into the riparian area and the river.  
 
The in-river intake valves and screens provide the opportunity for juvenile salmonids to 
be impinged onto the intake screens.  This is especially true where the incoming screen 
velocity is greater than the river’s sweeping velocity. 
 
During construction there will likely be an avoidance of the area by salmonids due to 
vibration and noise.  Near river pumps can also cause fish to avoid using the area in the 
long term depending on the extent of noise and vibration felt in the river. 
 
Placement of the intake valves and screens on the bottom of the river surrounded by a 
protective structure (concrete box) or pilings will result in a minor change in the existing 
habitat conditions at the site.  
 
Fish Resources: Mitigation of Impacts.  There are several design, construction and 
operation techniques that can be used to effectively mitigate for the potential impacts of 
the project on fish resources.  Many of these measures are outlined below: 
 
• To the extent feasible, place above water structures (pump station, parking area, etc.) 

upland of the banks and riparian area of the river. 
• Avoid construction within the riparian area to the extent feasible.  This can be 

accomplished via a bore and jack construction method to install the pipeline 
connection to the upland pump station. 

• During construction utilize BMPs to insure that sediment is contained within the 
construction site.  This should include site specific sediment and erosion control 
measures such as placement of temporary ground cover on all exposed soils and 
slopes, placement of silt fences at the base of slopes and areas adjacent to 
drainageways, and preventing excavated materials from entering surface waters. 

• Design fish screens in accordance with NOAA Fisheries and ODFW screen criteria.  
Fish screen openings are not to exceed 1.75 mm and approach velocities are not to 
exceed 0.4 fps. 

• Plan in-river construction during the ODFW established in-river work windows.  For 
this section of the Willamette River it is June 1 – October 31 and December 1 – 
January 31.  In-water construction during this time frame significantly minimizes the 
potential for construction impacts to migrating fish. 
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• Design the intake protective structure (concrete box or pilings) to limit the creation 
of predator refugia. 

• Do not allow fuels or toxic materials associated with the project to be stored or 
transferred along water and drainageways. 

• Make sure that all equipment used for in-water work is cleaned prior to entering the 
water in a location where runoff will not enter creeks or drainageways. 
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2.1.4   Pump Station 
 
Water would flow by gravity from the intake to a pump station.  A mortar-lined and coated steel 
pipeline connection from the screened intake valves to the pump station (approximately 300 to 
400 feet in length) would be placed under the river bank via a deep trench or bore and jack 
construction method.  Placement of the pipe in this manner would avoid impacts to the riparian 
area.  The upstream end of the pipeline would be fitted with a sluice gate to allow isolation of the 
pumping station.   
 
The pumping station would be constructed at an elevation and distance away from the intake that 
provides flood protection to the mechanical and electrical equipment.  The pumping station 
could be either a “wet well” or “can” style facility, with a can style being the most economical.  
The footprint of the building would be approximately 90 feet by 70 feet, and 20 feet tall to eave 
height.  The pump station would contain up to five pumps: three at 12,500gpm/3,500 hp, and two 
at 6,250 gpm/1,800 hp.  Water would be pumped from the intake pump station through the 
pipeline system to an intermediate equalization storage reservoir.  
 
The concepts described above for the design and operation of the intake and pumping facilities 
must be verified with additional engineering effort and site-specific data collection. 
 
2.2  Pipeline  
 
2.2.1  Major Pipeline Corridors 
 
Three major pipeline corridors were evaluated between Newberg and the terminus of the 
Irrigation Exchange Pipeline, which was assumed to be adjacent to the existing Springhill 
Pumping Plant (SHPP).  The three major corridors are shown in Figure 4.  The western-most 
alignment is the Yamhill Corridor, the central and most direct alignment is the Gaston Corridor 
and the eastern-most alignment is the Hillsboro Corridor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 
Major Pipeline Corridors 
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In all cases, it has been assumed that the Irrigation Exchange Pipeline will follow road right-of-
way.  More detailed investigation is required to investigate options for access to private 
properties that could provide a more direct pipeline route. 
 
The Gaston Corridor begins at the Willamette River in Newberg, and cuts north through the 
city.  This alignment takes HWY 240 to North Valley Rd.  It follows North Valley road on a 
northerly route, joining HWY 47 through the City of Gaston and on to the SHPP.  This corridor 
utilizes the most direct route from the river to the delivery point, for a pipeline length of 22 
miles.  This option also does the best job of avoiding major elevation changes.  Through this 
corridor various smaller county roads link HWY 240 to North Valley road and HWY 47 to 
Spring Hill Rd, thus presenting multiple alignment alternatives within the corridor.   
 
The Yamhill Corridor alignment uses the same intake and initial alignment locations as the 
Gaston alignment.  Leaving Newberg, this alignment  follows HWY 240 west towards the town 
of Yamhill.  From Yamhill, the alignment swings north following HWY 47 and re-connects with 
the Gaston alignment south of the town of Gaston.  The pipeline along this alignment would be 
27 miles long and would require a pumping head of 460 feet.  No significant advantages to this 
alignment were determined during the feasibility phase, compared to the Gaston alignment.  
Capital costs of this option would be significantly higher than the Gaston alignment due to 
pipeline length and pumping requirements. 
 
The Hillsboro Corridor alignment begins in Newberg, at the intersection of Vermillion Street 
and HWY 219.  It follows HWY 219 north until it intersects SW Tongue Lane, where it heads 
west towards the intersection with SW Golf Course Road. The alignment then heads north to SW 
Blooming Fern Hill Rd. to the delivery point at the SHPP.  An alignment through this corridor 
would run 24 miles in length and would require a pumping head of over 1,150 feet.  This 
requirement would result in extremely high operating costs compared to the Gaston alignment.  
 
Based on a preliminary review of the three major corridor alternatives, the Gaston Corridor was 
selected for more detailed evaluation. 
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2.2.2  Gaston Corridor 
 
The Gaston Corridor was broken into 17 discrete reaches for the purposes of developing and 
evaluating alignment alternatives.  Each reach was characterized in the field by a drive-by 
survey. Detailed descriptions of each reach were developed, based on physical characteristics, 
traffic volume and type, utilities, environmental setting, development type and construction 
constraints. The Gaston Corridor is shown in Figure 5.   
 
As can be seen in Figure 5, in some areas, multiple route options exist within the Corridor.  For 
the purposes of this conceptual-level analysis, individual reaches have been selected to make up 
the preferred alignment.  These individual reaches are 1, 2, 3, 5, 7, 9, 12, 16, and 17. However, it 
must be noted that if the Irrigation Exchange Pipeline option is carried forward, more detailed 
field studies will be conducted to make final choices among reach alternatives. 
 
Total pipeline length is approximately 120,000 feet, or 22.7 miles.  The pipeline is sized at 48 to 
54 inches in diameter.  Anticipated peak flow is 56 MGD.  The pipeline would run 
approximately 70,000 feet to an intermediate reservoir, and from there another 50,000 feet to a 
terminal storage reservoir near the SHPP.   
 
 
The Gaston Corridor alignment would require surge pressure protection from 150 pounds per 
square inch (psi) to 400 psi.  The beginning of the pipeline begins at 400 psi of surge pressure, 
reducing to 350 psi after approximately 5,000 linear-feet, again to 300 psi at 25,000 linear-feet, 
to 250 psi at 60,000 linear-feet, and 150 psi at 65,000 linear-feet.  The surge pressure then rises 
back to 250 psi at approximately 75,000 linear-feet and continues at this pressure to the end of 
the pipeline.  The capability to handle anticipated high surge pressures will be designed into the 
pipeline and pump station system controls.   
 
 
 
 
 
 
 
 
 
 

Figure 6 
Pipeline Hydraulic Profile 
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The pipeline material recommended for the intake and pump station as well as any pipeline 
length expected to experience surge pressure above 250 psi is steel.  For surge pressures in the 
pipeline less than 250 psi, ductile iron may be used, however, the difference in unit cost for steel 
compared to ductile iron is negligible.  Both materials are estimated for this project at 
approximately $5 per diameter-inch per linear-foot plus the cost of material for thicker walls for 
high design pressure.  The cost estimate as described later in this memorandum assumed an 
entire pipeline length in steel for simplicity.   
 
When considering seismic issues in pipeline design, pipeline displacement must be addressed.  
In this case, steel pipe with welded joints is recommended in high risk areas.  High-risk areas 
include those near surface faults or in a liquifiable soil area.  Using ductile iron pipe with 
restrained joints instead of welded steel in these high risk areas would have to be evaluated on a 
case-by-case basis.   
 
Given the high surge pressures through the pipeline and seismic design issues as discussed 
above, it is our recommendation that steel pipe be used for the entirety of this pipeline.  It is a 
better-suited material for both high surge pressure and seismic risk areas.  It makes sense to use 
one pipeline material for simplicity in a project such as this, rather than switching between two 
materials.   
 
 
 
 
2.3  Intermediate Reservoir 
 
An intermediate reservoir, sized at 2 million gallons, would be necessary for this alternative.  
The tank would be a circular prestressed concrete tank, by DYK Incorporated or equal.   
 
The reservoir would be located between Laughlin and Flett Road at approximately elevation 600 
feet.  This location is in Reach 7 of the pipeline alignment, approximately 70,000 linear-feet 
from the intake pump station.   
 
2.4  Discharge Control Structure 
 
The Irrigation Exchange Pipeline will be operated to prevent discharge of Willamette River 
water into the Tualatin River.  This could be accomplished by either a discharge control structure 
or a terminal storage reservoir. A discharge control facility would consist of a flow control and 
pressure reduction system, requiring two online 24-inch pressure reducing valves with a bypass 
or on-line spare.  More detailed evaluation is required to develop the best method for control of 
discharge.  An allocation of $1 million has been included in the capital cost estimate. 
 
2.5  Utilities and Roads 
 
For the purposes of this Technical Memorandum, specific reaches within the Gaston Corridor 
have been identified based on preliminary information.  More detailed field and engineering 
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study will be required to determine the optimum alignment.  A preliminary alignment was 
selected for evaluation and is comprised of Reaches 1, 2, 3, 5, 7, 9, 12, 16, and 17.  In Reach 1, 
roads consist of residential and commercial access roads, as well as several busy intersections 
and Illinois Street, which serves as an industrial, commercial, and commuting bypass.  Reaches 2 
and 3 run along Highway 240, a two-lane road with little to no shoulder, and sees considerable 
traffic.  Reach 5 is along a rural road that sees little traffic.  Reach 7 runs along North Valley 
Road and Spring Hill Road.  Although these roads are not as busy as Highway 240, they still see 
high volumes of traffic.  Reaches 9 and 17 are similar to Reach 7.  Reaches 12 and 16 run along 
Highway 47 with similar characteristics to Highway 240. 
 
Utilities in Reach 1 are typical for urban areas, including sewer, water, phone, cable, and 
electricity.  Utilities in the remaining Reaches are typical for small state highways, with raised 
electrical lines, and underground phone and fiber optics cable.  
 
There are two railroad crossings in each of Reach 1 and 16.  There is a large, 200-linear-foot 
bridge crossing in Reach 2, creek crossings of approximately 35 linear-feet each in Reaches 3 
and 5, a creek crossing of approximately 20 linear-feet in Reach 9, and two creek crossings of 
approximately 45-65 linear-feet in Reach 16.  Five wetland crossings total a length of 
approximately 0.25 miles.   
 
There are several road crossings within the preferred pipeline alignment.  Open trench crossings 
are generally preferred over trenchless methods due to the lower cost, a greater continuity of 
pipeline installation, and less risk of encountering unknowns during the construction process.  
The ability to obtain approval of such road crossings is unknown at this time, therefore it has 
been conservatively assumed that each road crossing will need to be completed through a jack 
and bore operation.  Jack and bore operations will also be required at the railroad, stream, and 
wetland crossings.   
 
2.6  Construction Staging Areas 
 
The pipeline construction will require pipeline materials such as pipe, fittings, appurtenances, 
trench shoring, bedding, and backfill materials to be delivered to staging areas for temporary 
storage.  Excavating equipment, front-end loaders, jack and boring machines, cranes, bulldozers, 
water trucks, dewatering equipment, compactors, pick-up trucks, and dump trucks will be 
utilized.   
 
Four staging areas would likely be used, but not necessarily all at the same time.  A staging area 
would be located at the site of the intake and pump station construction.  Two would be located 
along the pipeline, spaced such that another staging area for the intermediate reservoir would not 
be necessary, while still being conveniently located along the pipeline route.  These two areas 
would likely be at pipeline Miles 7 and 14, with the area at Mile 14 serving the intermediate 
reservoir construction going on at approximately Mile 13.  A fourth staging area would be 
located at the end of the pipeline, at Mile 22.7.   
 
Each staging area will be approximately one-half acre in size.  At the beginning of the project, 
the intake and pump station will be constructed simultaneous to the pipeline, so staging areas 
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would be located at Mile 0 and Mile 7.  As the pipeline construction moves along, the staging 
area at Mile 7 would no longer be needed, and one would be created at Mile 14.  By the time a 
staging area would be required at the end of the pipeline, the intake and pump station would 
likely be completed.  Therefore, there would usually be no more than two staging areas in 
operation, with the possibility of short overlaps as the construction schedule progresses.   
 
2.7  Sediment Control 
 
Erosion and sediment control will be implemented as required to prevent erosion and silt loss 
from the site.  The contractor would have these controls in place before commencing earthwork 
or other activities that may cause erosion.  Barrier systems would be installed so that surface 
runoff would percolate through the barrier in a sheet flow manner and allow sediment to be 
retained and accumulated.   

Woven wire fencing attached to posts would be spaced a maximum of 6 feet apart and embedded 
a minimum of 12 inches.  The reinforced fabric barrier would have a height of 18 inches. The 
components of the barrier would be regularly inspected for damage and repaired or replaced. 
Sediment deposits would be removed when silt reaches a depth of 6 inches or 1/2 the height of 
the barrier, whichever is less.   

2.8  Construction Schedule and Sequence 
 
Construction of the pipeline and its associated appurtenances would require a variety of 
operations to be coordinated among numerous equipment crews.  Pipeline construction within 
city limits would require excavation permits, crossing permits, traffic control plans, and 
coordination with local and state agencies depending upon jurisdiction.   
 
Pipeline construction generally proceeds in a linear sequence composed of specialized activities.  
These operations collectively include survey and staking of the right-of-way, clearing and 
grading, trenching, pipe stringing, welding, pipe installation, backfill and compaction, and 
cleanup.  Prior to construction activities, the lead agency would finalize surveys of centerlines, 
construction workspace, and staging areas.  The first phase of construction would require staking 
the pipe centerline, construction right-of-ways and easements, construction staging areas, and 
temporary workspace as required. 
 
The project would likely be constructed as four independent elements concurrent to each other.  
The four elements are 1) the intake and pump station, 2) the pipeline, 3) the intermediate 
reservoir, and 4) the discharge control structure. The estimated approximate length of time for  
construction of the intake and pump station is one year.  The pipeline construction is estimated to 
be conducted at a rate of approximately 600 linear-feet per day, assuming a 1-crew 40-hour work 
week.  At this rate, it will take approximately 40 weeks to construct the pipeline.  The 
intermediate reservoir and the discharge control structure are estimated to each take 
approximately 6 months to construct.   
 
2.9  Stream and Wetland Crossing Alternatives 
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The most probable method of crossing streams and wetlands is the jack and bore method.  
Typically, jack and bore operations are utilized where crossing distances are less than 500 feet.  
Jack and bore operations are feasible only if adequate jacking and receiving pit locations are 
available.  Construction access to the jacking pit must be capable of providing space for 
transporting tunnel muck, pipe sections, and tunneling equipment.   
 
Microtunneling is another possibility for crossing streams and wetlands.  In this method, space 
for slurry tanks, a crane, pipe storage, generators, and bentonite lubrication units must be 
accommodated.   
 
Jack and receiving pits would require a shoring and bracing system, such as sheetpiles with 
internal bracing, soldier piles or circular steel rib system with timber lagging and internal 
bracing, or linear plates with steel rib support.  Groundwater dewatering will be an important 
design consideration for either crossing method, particularly in wetland areas.  Minimum pit size 
for 40-foot pipe segments would be approximately 15 feet by 50 feet, located approximately 10 
feet from existing facilities.   
 
3.0  PRELIMINARY COST ESTIMATE 
 
This cost estimate was developed at a conceptual level of design and is very preliminary.  The 
pipe material is the major cost component of this alternative.  With design flow at 56 MGD, pipe 
diameter is 48 to 54 inches.  The breakdown of costs is presented in Table 2. 
 
The cost of the water would be approximately $8/AF annually, assuming a price structure based 
on irrigation contracts  (the cost of water would be significantly higher if water were priced 
based on M&I rates).  For 25,000 AF/year, the cost of water is $200,000 per year.  Power cost is 
estimated at $660,000 per year.  Maintenance is estimated at $100,000 per year.  Therefore, 
estimated yearly Operation and Maintenance costs for water, power, and maintenance is 
approximately $960,000 per year.   
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TABLE 2 

 
CONCEPTUAL COST BREAKDOWN 

 
BREAKDOWN COST 

Intake $1,100,000

Pump Station $15,700,000

Pipeline $33,385,000

Air Vacuum/Air Release $1,430,000

Intermediate Reservoir $1,010,000

Jacking/Boring/Casing $2,030,000

Discharge Control $1,000,000

SCADA $250,000

SUBTOTAL $55,905,000

Mobilization (5%) $2,770,000

Engineering/Legal/Admin 
(25%) 

$13,851,000

Conceptual Level  
Contingency (20%) 

$11,081,000

TOTAL $83,607,000
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4.0  WATER AVAILABILITY 
 
A direct effect of the proposed intake/pump station is withdrawal of water from the Willamette 
River.  To determine the extent of this effect, a preliminary analysis of monthly in-river flows 
compared to projected monthly withdrawals was evaluated.  Withdrawal of Willamette River 
water potentially could effect fish life cycles, water quality and river habitat (riparian and 
wetland) depending on the volume, time and duration of the withdrawal. 
 
Willamette River flows fluctuate seasonally.  Flows in the project area during late August and 
early September typically are approximately 7,000 cfs, while flows can exceed 350,000 cfs 
during the rainy season.  Lowest flows generally occur in July and August, increase in 
September and October, and become the highest from December through May. 
 
Streamflows in the Willamette River mainstem of two components – natural flow and flow from 
releases of stored water.  Records maintained by the Oregon Water Resources Department show 
that the natural streamflow component in the Willamette River mainstem above the Molalla 
River is adequate throughout the year to satisfy all existing water rights, including the Oregon 
Department of Fish and Wildlife instream water right (1,500 cfs).  The Molalla River is 
approximately 14 miles downstream from the proposed intake.  Natural flows are augmented by 
releases from the Corps of Engineers system of 11 reservoirs in the Upper Willamette system.  
Those releases are managed to maintain target flow levels measured at Albany and Salem.  The 
Salem flow target ranges seasonally from 6,000 to 7,000 cfs in normal water years, and from 
5,500 to 6,500 cfs in drought years.  Records indicate that flow targets are consistently met.  In 
recent years, the Corps released approximately 350,000 acre feet to satisfy target flows.  The 
Corps has over 1,000,000 acre feet available in conservation pool storage to manage for this 
purpose for other project purposes (FES, Wilsonville Intake Biological Assessment, 2000). 

 
Willamette River-Natural Component.  Table 3 is a detailed report, from Water 
Resources Department records, on water availability in the Willamette mainstem above 
the Molalla River. 
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Table 3.  Water Availability for the Willamette River Above the Molalla River 

 
Month 

Natural 
Stream Flow 
(in cfs, 80% 
Exceedence) 

Net Flow After 
Consumptive 

Uses and 
Storage 

 
Instream 

Water Rights 

Net Water 
Available from 

Natural 
Stream Flow  

January 21,400 20,900 1,500 19,400
February 23,200 19,700 1,500 18,200
March 22,400 17,700 1,500 16,200
April 19,900 15,400 1,500 13,900
May 16,600 14,400 1,500 12,900
June 8,740 7,520 1,500 6,020
July 4,980 3,520 1,500 2,020
August 3,830 2,510 1,500 1,010
September 3,890 2,830 1,500 1,330
October 4,850 4,440 1,500 2,940
November 10,200 9,760 1,500 8,260
December 19,300 18,800 1,500 17,300

Water Availability Report System, Detailed Report on Water Availability – Willamette 
River Above Molalla River, Oregon Water Resources Department, 2/14/2000. 

 
The final column shows the net water available from natural stream flow after deducting 
the instream water right and the consumptive portion of all existing water rights.  These 
records reflect worst case conditions for all water rights and water right permits issued 
through 2/14/2000.  Since Oregon law does not require water use reporting from users 
other than municipalities, the availability records assume that all water rights and permits 
of record divert the full amount of water to which they would be entitled.  In fact, many 
of the permits have not been developed, or are only partially developed.   
 
Willamette River-Stored Flow Component.  The Corps of Engineers manages a system 
of 11 storage reservoirs and 2 re-regulating dams in the Upper Willamette basin.  The 
system stores a total of approximately 1.6 million acre feet of conservation pool storage, 
primarily for flood control purposes.  Releases from the dams are managed by the Corps 
for a number of purposes.  During low flow summer months, one of the primary 
considerations is meeting the target flows at Albany and Salem, by releasing water to 
augment the natural flow in volumes sufficient to bring the total flow up to the target 
level.  These target flows are intended to protect the ability of the system to perform fish 
habitat and water quality functions. Table 4 shows the summer target flows for Salem, 
the last measuring point before the project area. (FES, 2000) 
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Table 4. Summer Target Flows for the  

Willamette River At Salem 
Month Normal Water Year 

at Salem (cfs) 
Drought Year at 

Salem (cfs) 
June NA 5,500 
July 6,000 5,500 
August 1-15 6,000 6,000 
August 16-31 6,500 6,000 
September 7,000 6,000 
October 7,000 NA 

Willamette Basin Reservoir Study, US Army Corps of Engineers, 
Portland District, p. 3, January 2000. 

 
According to WRD streamflow data, that target flow has been met consistently, in normal 
water years and in drought years.  The Corps’ records demonstrate that ample water is 
available in storage to consistently satisfy the target flows.  Releases to satisfy contracts 
for stored water are insignificant relative to target flows.  The amount of stored water that 
has been contracted for totals less than 100,000 acre feet; releases to meet the target 
flows at Salem and Albany have reached maximum of approximately 350,000 acre feet in 
drought years.  After deducting those two quantities from the total amount of stored 
water, approximately 1,000,000 acre feet remains to manage for multiple purposes, 
including releases to augment flows as needed to meet flow targets. (FES, Wilsonville 
Intake Biological Assessment, 2000) 
 
Impact of TVID Withdrawals.  The proposed intake would withdraw up to 
approximately 25,000 AF/year of Willamette River water during a nine-month growing 
season (March 1 – November 30).  An estimate of monthly withdrawals was projected 
based on average monthly irrigation water delivered from Scoggins Dam from years 
1991-2000 (Table 5) and extrapolating those averages to a total of 25,000 AF/year (Table 
6).  This illustrates the maximum monthly withdrawal expected for the project. 
 
 
 
 
 
 
 
 
 

Table 5 
Monthly Average Irrigation Water Delivered from Scoggins Dam, 1991-2000 

(BOR, Tualatin Project, Facilities & Maintenance, 2002) 
Month Acre-Feet % of Total Average 
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March 0 0%
April 597 3.6%
May 234 1.5%
June 1,411 8.5%
July 5,113 30.8%
August 5,828 34.4%
September 2,587 15.0%
October 850 5.4%
November 106 .7%
 
 

Table 6 
Projected Monthly Irrigation Water Withdrawal From Willamette River 

Month Projected % of 25,000 AF Projected Acre-Feet per 
Month 

March 1% 250
April 3% 750
May 1.5% 375
June 8.5% 2,125
July 30% 7,500
August 34% 8,500
September 15% 3,750
October 5% 1,250
November 2% 500

 
 
Ample water appears to be available based on the total amount of stored water in the Upper 
Willamette system, however, considerable uncertainty exists at this time regarding the timeline 
required to obtain a water service contract for the Irrigation Exchange Pipeline option.  Since 
1999, Reclamation has been operating under a voluntary moratorium on new water contracts.  
This moratorium is in response to the Corps’ ongoing consultation process with NOAA Fisheries 
and other agencies in preparing its reauthorization for the Willamette storage projects.  This 
process is scheduled for completion in 2003 but will probably be delayed.  In the meantime, 
Reclamation has reached an agreement with the Corps and the regulatory agencies to move 
forward on contracting for a total volume of up to 100,000 AF.  This total contract volume was 
selected because it was judged to be so small that the impacts of the diversion would be 
negligible (M. Corbell, personal communication, September 12, 2002). Contract amounts in 
2003 could therefore include the 54,000 AF that are currently contracted, plus an additional 
46,000 AF of potential new contracts.  As of September 2002, 26 applications for new contracts 
were on file with Reclamation, for a total of 25,000 AF.  This would leave a maximum of about 
20,000 AF available for new contracts under the existing interim agreement.  Increasing this 
figure would require consultation and review by the agencies and would need to be integrated 
into the overall reauthorization process. 
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An application for water service contract in excess of 1,000 AF annually would require review 
and approval by the Reclamation Commissioner.  The Irrigation Exchange Pipeline contract 
would be by far the largest service contract existing.  The current largest contract is for 2,000 AF 
annually, although an application for 12,000 AF is pending.  As a result, the application would 
require full environmental review by Reclamation to address the potential impacts on fish and 
other environmental issues.  The Reclamation review would determine the need for formal 
consultation with NOAA Fisheries under the Endangered Species Act. 
 
The cost of water for irrigation would be $8 annually per AF, for a total estimated cost of water 
of $200,000 per year based on the assumptions included in this evaluation. 


