
3 Description of Alternatives 

3.1 Introduction 
Three alternatives are evaluated in this Draft PR/EIS: two Action Alternatives and, in accordance with 
NEPA requirements, a No Action Alternative. These are:  

• Alternative 1, the “No Action Alternative,” which the future without the project to which the 
effects of the two Action Alternatives are compared.  

• Alternative 2, the “Scoggins Dam 40-Foot Raise” to increase the storage capacity of Henry Hagg 
Lake.  

• Alternative 3, the “Multiple Source Option,” which includes a raise of Scoggins Dam by 25 feet to 
increase the storage capacity of Henry Hagg Lake and use of Willamette River supplies to 
supplement stored supply. 

Table 3-1. shows the storage capacity, surface elevation, and surface area of Henry Hagg Lake that were 
evaluated for the three alternatives.  

Table 3-1. Henry Hagg Lake Storage Capacity, Elevation, and Surface Area Summary, All Alternatives 

Parameter 
Alt. 1 

No Action 
Alt. 2 

40-foot raise 

Alt. 3 
Multiple 

Source Option 
Total Capacity at Full Pool (acre-feet) 62,216 114,766 93,210 
Active Storage at Full Pool (acre-feet) 53,323 105,873 84,317 
Elevation at Full Pool (feet above sea level) 303.5 343.5 328.5 
Surface Area at Full Pool (acres) 1,117 1,487 1,352 
Storage at Low Pool, or Top of Inactive 
Storage (acre-feet) 8,893 8,893 8,893 
Elevation at Low Pool (feet above sea level) 235.3 235.3 235.3 
Surface Area at Low Pool (acres) 449 449 449 

Source: MWH 2006d 
 

All three alternatives would incorporate water conservation and reuse methods, as well as ASR. Each of 
those methods is described in Section 3.5.  

Also included in this chapter is a brief description of the hydrologic changes that would occur for each of 
the three alternatives. More detailed information on the surface hydrology is available in the Surface 
Hydrology Technical Report (MWH 2006d) and Appendix A of this document. Refer to Chapter 8 for 
additional information on alternate formulation. 

Finally, this chapter contains a description of numerous other alternatives that were considered during 
the planning process but were not carried forward for full evaluation in this Draft PR/EIS because of 
their potential adverse environmental impacts, inability to meet the identified purpose and need, 

3-1 
 



relative costs, and/or inability to address the Partners’ concerns. Those alternatives, and the rationale 
for eliminating them from further study, are described in Section 3.7.  

Particular attention was paid to the ability of alternatives to meet the four federal tests for 
completeness, effectiveness, efficiency and acceptability, as described in the 1983 “Economic and 
Environmental Principles and Guidelines for Water and Related Land Resources Implementation 
Studies” by the US Water Resources Council. Consideration of these four criteria led to the elimination 
of a number of source options and alternatives in the early phases of the TBWSP.  

When reviewing the alternatives evaluated in this Draft PR/EIS, one should note that demand estimates 
used in this document do not account for potentially higher demands (and potentially lower available 
supplies) due to climate changes or higher than anticipated population growth in the Tualatin Basin.  

3.2 Alternative 1 – No Action 

3.2.1 Description 
Considered to be the “future without the project”, the “no action represents a projection of current 
conditions to the most reasonable future conditions that could occur…without any action alternatives 
being implemented” (Reclamation 2004b). The No Action condition is not the same thing as the existing 
condition, since “reasonably foreseeable future conditions” may occur without major federal action.  

Under the No Action Alternative, the actions proposed in Alternatives 2 and 3 would not be 
implemented. There would be no coordinated regional water development or management program. 
Instead, individual water providers in the Tualatin Basin would expand their existing facilities to fully 
utilize existing water rights and permits. JWC would expand capacity at the Fern Hill Water Treatment 
Plant from 75 million gallons per day (mgd) to 105 mgd. 

Reclamation may make future modifications to meet current safety of dam or other design standards. 
However, the effective height of Scoggins Dam would probably not be increased, and there would be no 
increase in water storage in the reservoir. Improvements may include increasing freeboard (space 
between top of full pool and crest of dam) without increasing reservoir storage. 

Some Tualatin Basin water providers currently have contracts to purchase water from the City of 
Portland. The No Action Alternative assumes that contracts with the City of Portland would extend 
existing contract water quantities for 10 years or, potentially, 20 years. Over time, City of Portland 
contracts will become a less reliable source for Tualatin Basin water providers. Portland’s first priority is 
to serve the water needs of its residents, and those needs are expected to increase, leaving less water 
available for contracts.  

Under the No Action Alternative, the increased population of the Tualatin Basin would experience water 
shortages in the long term. Measures that could be taken in response to water shortages include 
moratoriums on building and development. Such moratoriums are limited by Oregon law to a two-year 
duration and should be considered as interim solutions only (see ORS 197.530). Other measures that 
could be implemented include severe water use restrictions (e.g., legal restrictions on outdoor 
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landscaping, irrigation, and industrial and residential uses), depending on local decisions and rulemaking 
by local government entities. Under Oregon land use law (ORS 197.752), urban land is only “available for 
urban development concurrent with the provision of key urban facilities and services,” so local 
governments could be required to limit growth through means other than moratoriums, such as down 
zoning, (rezoning a parcel of land to restrict the amount of allowable density), if adequate water 
supplies are not available. Therefore, future water shortages could limit economic growth in 
Washington County.  

The high water level at Henry Hagg Lake (when reservoir is full) would be the same as at present (normal 
full pool elevation of 303.5 feet). However, the additional water demands (water providers demanding 
full Henry Hagg Lake contract amounts each year) would mean that the reservoir would be drawn down 
to lower elevations than under current conditions. The lowest water level in Henry Hagg Lake during the 
2001 dry year was about 245 feet. With the No Action Alternative, minimum water levels in Henry Hagg 
Lake would be lower than 245 feet in about 90 percent of the years. The minimum operating level of 
Henry Hagg Lake is the top of inactive storage at elevation 235.3 feet. Under Alternative 1, minimum 
reservoir water levels would reach within 5 feet of the top of inactive storage in about 75 percent of the 
years. Even with increased drawdown, Henry Hagg Lake would still fill on a regular basis. Annual 
maximum reservoir water levels (typically occurring in May) would reach within 5 feet or less of the 
normal full pool in about 85 percent of the years.  

Figure 3-1 shows the minimum and maximum reservoir elevations in 2050, as compared to the average 
of normal years.1 The elevation at the top of the inactive storage is 235.3 feet above mean sea level 
(msl), indicated by the bold line. 

 

1 Years are classified based on the magnitude of annual water year (October-September) inflows to Hagg Lake over 
the 73-year model simulation period of 1929 to 2001. Years in the 25 to 75 percent exceedance range are classified 
as normal. 
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 Source: MWH 2006d 

Figure 3-1. Henry Hagg Lake Surface Elevations in 2050, Alternative 1 

Clean Water Services would continue to augment Tualatin River flows with stored supplies from Henry 
Hagg Lake and Barney Reservoir, but additional flow augmentation for water quality improvement 
would not occur. Clean Water Services would release all of its stored water each year for flow 
augmentation, with releases determined by river conditions and storage availability.  

3.2.2 Facilities 

3.2.2.1 Reservoir/Storage 
Scoggins Dam and Henry Hagg Lake would continue to be used for water supply and flood control. 
Storage capacity would not be increased. The reservoir stores approximately 53,323 acre-feet at the top 
of active storage (elevation 303.5 feet). Stored water would continue to be used for flow augmentation 
of the Tualatin River in the summer months (if available) and agricultural and M&I supply (as available).  

3.2.2.2 Dam Structure 
The dam is a zoned embankment structure containing about four million cubic yards of material. The 
dam crest is 2,700 feet long at an elevation of 313.0 feet, the crest width is 30 feet, and the maximum 
structural height of the dam is 151 feet. A spillway and outlet works are located on the left abutment of 
the dam, as described below.  

As noted above, Reclamation would likely make dam safety improvements to meet current seismic 
design standards, but the dam structure would remain similar to what exists today. Reclamation is 
reviewing Scoggins Dam for stability during a seismic event (earthquake). There are various methods 
available for stabilizing the dam, and a complete analysis of the dynamic stability of the raised dam 
would be done during final design. For the analysis in this Draft PR/EIS, seismic improvements have been 
assumed to include excavation of a cutoff trench and additional foundation grouting on the left 
abutment, and excavating and replacing the residual soils beneath the new downstream slope 
(Reclamation 2006b).  

3.2.2.3 Spillway and Outlet Works 
No changes to the spillway and outlet works are proposed under Alternative 1. The concrete-lined 
spillway consists of an entrance channel, intake structure, chute, stilling basin structure, and outlet 
channel with riprap protection. The outlet channel is used for both the spillway and outlet works. The 
overall length of the spillway structure is approximately 800 feet.  

The outlet works is in the left abutment and consists of a common section, a Scoggins Creek Branch 
(which is the river outlet works), and an M&I Branch that is not currently used. A fish handling facility 
adjacent to the river outlet works structure has not been used since the early 1980s and has been 
dismantled.  

3.2.2.4 Spring Hill Pumping Plant 
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The Spring Hill Pumping Plant was constructed on the right (south) bank of the Tualatin River at RM 
56.10. Water was first delivered through the Spring Hill system in 1978. The facility is a cooperative 
venture between Reclamation and the City of Hillsboro. The Spring Hill Pumping Plant is a federally 
owned structure, which includes both federally owned pumps and pumps owned by JWC. TVID and JWC 
perform Spring Hill O&M in accordance with contracts involving those parties and Reclamation. 

The pumping plant is an indoor type with nine vertical shaft turbine pumps for irrigation pumping and 
four vertical shaft turbine pumps that are used to pump M&I water to the JWC water treatment facility 
at Fern Hill. The irrigation pumps are operated only during the irrigation season. The pumps used for 
delivering M&I water are operated year ‘round. Traveling (self-cleaning) screens have been installed in 
front of the pumps at the Spring Hill Pumping Plant.  

The existing approach channel for the river intake at the pumping plant is a backwater channel off of the 
main Tualatin River channel. The approach channel was created in the late 1970s when the original river 
channel was altered to improve hydrology and reduce sedimentation in the approach channel. The 
water surface elevation within the backwater channel is controlled by a rock weir, which is downstream 
of the confluence of the approach channel and main river channel (Murray, Smith & Associates, Inc. 
[MSA] 2006).  

In 1994, Reclamation studied fish protective needs at the Spring Hill Pumping Plant because the existing 
traveling screens do not meet current NMFS and ODFW criteria for effective passage of juvenile 
salmonids. In 1999, Reclamation initiated pre-design activities to upgrade the fish screens and, after 
evaluating options, proposed construction of a flat plate screen at the face of the pumping plant and 
restoring the original river channel alignment to pass “sweeping flow” in front of the Spring Hill Pumping 
Plant (Reclamation 2007). These upgrades would be implemented with Alternative 1. 

3.2.2.5 Roads and Utilities 
The reservoir (Henry Hagg Lake) is surrounded by a paved, perimeter road, which provides access to the 
reservoir, recreation sites on the shoreline, and surrounding properties. The county road also travels 
along the crest of Scoggins Dam. No road reconstruction or realignment is planned under the No Action 
Alternative. The road would continue to receive periodic maintenance, as determined by Washington 
County.  

Under current security procedures, the public road across the crest of Scoggins Dam would be closed in 
the event of a heightened security situation. Alternative 1 assumes that this approach would continue. 
When updated Reclamation security criteria applicable to Scoggins Dam are developed, implications for 
dam crest road operations and structures under both No Action (Alternative 1) and Action Alternatives 
(Alternatives 2 and 3) may be further assessed. 

Potable and non-potable water is supplied to most recreational facilities in the park. Wastewater from 
permanent bathrooms at the park is routed to septic tank and leach field disposal systems. Sewage from 
the restrooms at the Elks Picnic Area, at the south end of the park, is collected in two holding tanks and 
pumped as needed. Overhead power lines distribute electricity to various facilities around the park.  
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No substantial changes to utilities are planned as part of the No Action Alternative.  

3.2.2.6 Recreation Facilities 
Recreation facilities at Henry Hagg Lake/Scoggins Valley Park are located in six primary areas: Recreation 
Area A-West, Recreation Area A-East, Scoggins Creek Picnic Area, Recreation Area C, Sain Creek Picnic 
Area, and Elks Picnic Area. One of these areas, Recreation Area A-East, was closed in 1989 due to 
vandalism and other security concerns. There are boat ramps at Recreation Area A-West and Recreation 
Area C. The reservoir is divided almost equally into two sections by a buoy line. On the north end of the 
reservoir, a no-wake rule is enforced, while the south end has a 35 miles per hour (mph) speed limit. 

The park includes the 15-mile-long Master Trail, which is used for hiking, bicycling, and wildlife viewing. 
There are also a number of short access trails that connect the Master Trail to the perimeter road, as 
well as to picnic areas. The perimeter road shoulder provides a bike lane and overflow parking area.  

Scoggins Valley Park has two concessionaires that operate daily from opening day until Labor Day—one 
rents out a variety of boats, and the other serves food and beverages. Both are at Recreation Area C. 

All of the existing recreation facilities would remain in use under the No Action Alternative and would be 
managed according to the existing Resource Management Plan (Reclamation 2004a). More information 
about existing recreation facilities at Scoggins Valley Park is presented in Section 4.14. 

3.2.2.7 Raw Water Pipeline 
The raw water pipeline would not be constructed under the No Action. While the original plans for 
Scoggins Dam expected that a M&I raw water pipeline would be constructed from the dam to the JWC 
Water Treatment Plant at Fern Hill, funding constraints at the time (1970s) prevented such pipeline 
improvements as part of the initial project development. Instead, a joint river intake and pumping 
station (i.e., the Spring Hill Pumping Plant) was built several miles downstream of the dam to supply 
both irrigation water to TVID and raw source water for the JWC Fern Hill Water Treatment Plant. That 
system relies on the natural channels of Scoggins Creek and the Tualatin River for conveyance of 
released water from Henry Hagg Lake downstream to the Spring Hill Pumping Plant. 

3.2.3 Operation and Maintenance 
The dam would continue to be owned by the United States. Under this alternative, TVID would be 
responsible for O&M. Transfer of ownership is being considered under a separate environmental action 
(Section 1.6.6). The park facilities road would also continue to be owned by the United States, with 
Washington County responsible for O&M of those facilities and the perimeter road. TVID and JWC would 
continue to operate the Spring Hill Pumping Plant, which is and would continue to be federally owned.  

Water would continue to be stored in Henry Hagg Lake and released for use by TVID, JWC, Clean Water 
Services, and Lake Oswego Corporation. With Alternative 1, water would be stored and released at 
annual volumes no greater than the existing contract storage amounts. Water would also continue to be 
stored and released to meet flood control objectives in accordance with the Corps’ flood control plan for 
Scoggins Dam. The Spring Hill Pumping Plant would continue to pump Tualatin River water (both stored 
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and natural flows) for diversion and use by various contractors. No substantial changes in operation of 
Scoggins Valley Park or the perimeter road are proposed in this alternative. 

3.2.3.1 Cost 
Current figures for O&M of the existing Scoggins Dam have been developed by Reclamation. Annual 
costs are approximately $544,000.  

O&M of Scoggins Valley Park and its facilities costs approximately $600,000 per year (Wayland 2006). 
Washington County does not have information on annual maintenance costs for the perimeter road.  

TVID and JWC share O&M costs, at 60 and 40 percent respectively, for the Spring Hill Pumping Plant. 
Electrical service at the plant is separate for each entity; TVID pays for the electrical power needed for 
the irrigation pumps, and JWC does the same for the M&I pumps.  

3.2.3.1.1 Cost to expand JWC Fern Hill Water Treatment Plant.  
Costs for seismic/dam safety improvements, cost for new recreation facilities (proposed by Resource 
Management Plan and included in description and table in Chapter 4.14 of this document), cost for fish 
upgrades at Spring Hill Pumping plant 

3.3 Alternative 2 – Scoggins Dam 40-foot Raise 

3.3.1 Description 
Under Alternative 2, Scoggins Dam would be raised by 40 feet. The active storage of the reservoir would 
be increased from 53,323 acre-feet (17.4 billion gallons) to 105,873 acre-feet (34.5 billion gallons). The 
raised dam crest elevation would be 353.0 feet. The 40-foot raise would require construction of a new 
spillway on the left abutment to replace the existing spillway. A second outlet works would be added. 
Portions of the perimeter road around the reservoir (Henry Hagg Lake) would be relocated above the 
proposed new area of inundation. The road would continue to provide access to the reservoir, 
recreation sites on the shoreline, and surrounding properties. For Alternative 2, Figure 3-2 shows the 
study area, and Figure 3-3 shows its main components.  

Under Alternative 2, a raw water pipeline (RWP) would be constructed from Henry Hagg Lake to the JWC 
Water Treatment Plant at Fern Hill with a connecting pipeline to the Spring Hill Pumping Plant. The RWP 
would begin at the base of Scoggins Dam and extend approximately 6.5 miles easterly to the pumping 
plant. During the peak season (June through October), when contract holders are releasing stored water 
from the reservoir, the RWP would deliver water by gravity directly to the JWC Fern Hill Water 
Treatment Plant, which would be expanded to accommodate the additional water. New stored water 
allocations of Henry Hagg Lake water would be routed through the connecting pipeline to the Spring Hill 
Pumping Plant, allowing Clean Water Services to release water to the Tualatin River mainstem just 
downstream of the pumping plant.  
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An expanded Henry Hagg Lake could not be filled every year with only the natural inflow from the 
upstream drainage area. Therefore, in the winter (December through April), the RWP would operate in 
the reverse direction and would pump available2 winter water from the Tualatin River into the reservoir 
to supplement the natural inflows and fill the reservoir. In years when such pump-back is needed 
(expected to be in dry and normal years), an average of about 30,000 acre-feet and up to a maximum of 
53,000 acre-feet of river water would be withdrawn during winter and early spring flows at the Spring 
Hill Pumping Plant and pumped through the RWP to Henry Hagg Lake. No additional pipelines would be 
required. The pump station would be expanded to provide the required pumping capacity, to a 
maximum of 300 cfs of capacity. Modifications to the inlet channel and the intake infrastructure would 
be made.  

3.3.2 Accomplishments 
Hydrologic analysis shows that Alternative 2 could provide an additional 52,550 acre-feet of yield, 
meeting 2050 target for stored water at about 90 percent reliability (100 percent of the future demand) 
for this project. Almost 30 percent of the stored water supplies created by Alternative 2 would be used 
in Clean Water Services’ flow augmentation program, thereby improving lower Tualatin River water 
quality.  

As described above, the RWP would be operated in two modes under Alternative 2. During the peak 
season, the RWP would deliver water by gravity directly to the JWC Fern Hill Water Treatment Plant for 
M&I use, and some untreated water would be diverted to the Spring Hill Pumping Plant for Clean Water 
Services to release into the Tualatin River mainstem at RM 56.1. In the winter and early spring, the RWP 
would operate in the reverse direction and would pump Tualatin River water withdrawn at the Spring 
Hill Pumping Plant into Henry Hagg Lake to assist in refill. Section 3.6 includes additional operations-
related information. 

Figure 3-2. Study Area for Alternative 2 (File Name: Fig 3-2 Study Area Alt2.pdf) 

Figure 3-3. Alternative 2, Components near Henry Hagg Lake (File Name: Fig 3-3 Alternative2.pdf) 

Alternative 2 would provide additional benefits during the peak season as the RWP operates in delivery 
mode. It would reduce the routine loss of flow-by water that results from instream conveyance. It would 
also reduce the lag time between calling for water (that is, requesting a release of stored water from the 
reservoir) and receiving that water at the JWC Fern Hill Water Treatment Plant. At present, water 
released at Scoggins Dam travels approximately 8 to 9 hours through Scoggins Creek and the Tualatin 
River before being pumped out at the Spring Hill Pumping Plant and conveyed through a pipe to the JWC 
treatment plant. The RWP would cut that delivery time to approximately 1½ to 2 hours. The RWP would 
provide additional raw water transmission capacity, and it would provide important source water 
protection, system security, and improved water quality. It also would reduce late summertime 

2 “Available” water is water available for appropriation. To appropriate the water, a water right must be obtained. 
The Oregon Water Resources Department would determine the amount of “available” surface water for this use 
during the water rights application process for the TBWSP. Water rights are discussed further in Chapter 4. 
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streambank stresses on the natural river channel between Scoggins Creek and Gales Creek. The RWP 
would also reduce summer flows in Scoggins Creek so they would be closer to the natural creek flows 
(i.e., those that existed before Scoggins Dam was built). 

3.3.3 Facilities 

3.3.3.1 Reservoir/Storage 
Alternative 2 would increase Henry Hagg Lake’s active storage from 53,323 acre-feet at a full pool 
elevation of 303.5 feet to 105,873 acre-feet at a full pool elevation of 343.5 feet. With the change, the 
area of inundation during normal full pool conditions would increase from 1,117 acres to 1,487 acres, as 
shown on Figure 3-3 and in Table 3-1.   

3.3.3.2 Dam Structure 
The embankment dam would be raised by adding fill to the downstream slope and shifting the crest 
downstream. The downstream slopes would be the same as the existing dam of 2.5H:1V above elevation 
250 and 5H:1V down to the existing ground surface. In the stilling basin area the 5H:1V slope would 
transition to 2.5H:1V to avoid modification to the stilling basin and outlet works. The proposed dam 
structure is shown on Figure 3-4. 

The existing dam does not have filters. The expanded dam would include a filter to reduce the potential 
for a piping failure. A new toe drain would be installed at the downstream end of the new filter to 
collect and monitor water seeping through the dam. At present, there are three seepage/drain areas. 
The existing toe drain outlet would be extended to the new toe. The drainage system on the right side of 
the spillway would be replaced. A drainage blanket and new toe drain may be installed on the right 
abutment to address seepage. These drainage improvements would also reduce the risk of potential 
dam failure.  

Reclamation is currently reviewing Scoggins Dam for stability during a seismic event (earthquake). There 
are various methods available for stabilizing the dam, and a complete analysis of the dynamic stability of 
the raised dam would be done during final design. For the analysis in this Draft PR/EIS, seismic 
improvements have been assumed to include excavation of a cutoff trench and additional foundation 
grouting on the left abutment, and excavating and replacing the residual soils beneath the new 
downstream slope (Reclamation 2006b). The seismic improvements considered for Alternative 2 are 
additional measures to offset risks associated with additional water storage and, as such, would go 
beyond potential dam safety improvements for the existing facilities under Alternative 1 (No Action). 

3.3.3.3 Spillway 
A new spillway would be constructed east of the existing spillway, as shown on Figure 3-4. The proposed 
spillway would be approximately 2,200 feet long and 50 feet wide. The existing spillway (about 700 feet 
long and 50 feet wide) would be removed. A new approach channel, intake (with reuse of the existing 
radial gates), chute, stilling basin to contain the spillway design flow, and riprap-lined earth channel to 
direct flow back to Scoggins Creek would be constructed.  
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Velocities into the stilling basin would be approximately 60 feet per second, but would be reduced at 
the end of the basin to approximately 6 feet per second. Approximately 275 feet downstream of the 
stilling basin, the exit channel would connect to the existing outlet channel to return spillway flows to 
Scoggins Creek. The slope of the exit channel would be 2 percent; velocities would be approximately 6 
feet per second.  

The existing spillway has a hoist and road bridge. They would be removed, and a similar hoist and road 
bridge would be built for the new spillway. The exit channel crosses the outlet works access road. An 
access bridge would be placed across the new spillway channel, as shown on Figure 3-4.  

Figure 3-4. Alternative 2, 40-Foot Dam Raise General Plan and Section (File name: Fig 3-4 Dam 40ft.pdf) 

3.3.3.4 Outlet Works 
The existing head on the outlet works is approximately 100 feet. A 40-foot raise of the dam would 
increase the load on the outlet works by approximately 40 percent. The hoist bonnet cover, stem, and 
air vents would be replaced and increased in size to accommodate the increased flow.  

In addition, a new outlet works would be constructed. It would supply water for the RWP, and the 
existing outlet works would continue to be used for releases to Scoggins Creek and TVID use. The new 
outlet works would include a new low-level or multi-level intake on the left dam abutment. A new 
tunnel/pipeline would convey water under the dam to a new outlet works channel. The tunnel would be 
12 feet in diameter, lined with at least 2 feet of reinforced concrete. A second gate chamber and 
downstream valve would also be added. The second outlet works would be sized to serve the RWP and 
would be interconnected with the existing outlet works.  

3.3.3.5 Raw Water Pipeline 
As mentioned above, Alternative 2 includes construction of a raw water pipeline from Henry Hagg Lake 
to the Spring Hill Pumping Plant with a connection to the JWC Water Treatment Plant at Fern Hill. The 
6.5-mile pipeline would have a flow capacity of 300 cfs. The RWP would be a single, 96-inch-diameter 
pipe placed underground and would operate with gravity flow.  

The RWP would begin at Scoggins Dam, route to the south of the Stimson Lumber Mill facilities, across 
Stimson property and other private properties, to the intersection of Scoggins Valley Road and Old 
Highway 47 (see Figure 3-2). Just east of that intersection, the RWP would travel northward, would 
parallel Old Highway 47 for about one-quarter mile, then veer to the east across State Highway 47 and 
the Portland and Western (P&W) Railroad. The alignment would then proceed northerly along the east 
side of the railroad to a point approximately 2,500 feet south of Spring Hill Road, where it would angle 
easterly across Spring Hill Road. The route would then cross an unnamed tributary to the Tualatin River 
and the Tualatin River itself, then would continue to the JWC Fern Hill Water Treatment Plant and Spring 
Hill Pumping Plant.  

The RWP would also be used to assist in the refill of Henry Hagg Lake by withdrawing available 
winter/early spring water from the Tualatin River at RM 56.1 (Spring Hill Pumping Plant) and pumping it 
into the reservoir as needed (most years). Under Alternative 2, an average of approximately 30,000 and 
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up to 52,250 acre-feet of river water would be withdrawn at the Spring Hill Pumping Plant and pumped 
through the RWP to Henry Hagg Lake. 

3.3.3.6 Spring Hill Pumping Plant 
The Spring Hill Pumping Plant would be expanded to provide the required pumping capacity, to a 
maximum of 300 cfs. A new pump station would be built near the existing building. The new building 
would have a footprint of approximately 120 feet by 54 feet to accommodate six 50-cfs pumps and 
related facilities (e.g., service bay, piping, pump control valves).  

New fish screens would be installed at the pumping plant. The proposed fish screens would be designed 
to serve both the existing pump station and the proposed expansion, and to meet NMFS approach 
velocity criteria. An existing rock weir would be replaced with an engineered diversion structure to 
maintain the minimum water surface elevation needed for the fish screens to function appropriately.  

3.3.3.7 Roads, Utilities, and Recreation Facilities 
Road relocations are planned in several areas where the existing road would be flooded at proposed 
maximum reservoir surface elevation. The new road sections would be situated at a higher elevation 
than the current location, but as low as reasonably possible. Relocations would be required at Tanner, 
Wall, Scoggins, and Sain creeks, and on the southeast side of the reservoir near the dam structure (see 
Figure 3-3), as well as across the new crest of the dam. The distance of the relocated road from the 
existing road would generally be less than 0.1 mile but would reach a maximum of about 0.6 mile at 
Scoggins Creek. Road relocation would require new bridges (replacing existing ones) at Scoggins and 
Sain creeks. The new bridge at Scoggins Creek would be 400 feet long; the one at Sain Creek would be 
600 feet long. Tanner Creek would be crossed with an embankment that would have culverts to allow 
water and fish passage beneath the road. Additional culverts would be installed where needed.  

As with Alternatives 1 and 2, the public road across the crest of Scoggins Dam would be closed in the 
event of a heightened security situation. Dam crest road operations and structures would be further 
assessed when updated Reclamation security criteria applicable to Scoggins Dam are developed. 

Most all recreation facilities and associated utilities would be inundated with the dam raise. Affected 
facilities/utilities would be replaced except for Recreation “A” East and 9 holes of the disc golf course. 
Recreation facilities would be redeveloped at Scoggins Creek, Area C, Area A, Sain Creek, and the Elks 
Picnic Area. The park administration and maintenance yard would also be redeveloped. Recreation 
management would be in conformance with the RMP. See Section 4.14 for a more detailed description 
of the anticipated impacts and proposed redevelopment.  

3.3.4 Construction 

3.3.4.1 Reservoir Operation 
The reservoir would continue to be used during construction. Two cofferdams would be built in the 
reservoir to allow construction of the new intake structure and to remove the existing spillway crest 
structure. It is expected that the reservoir water surface would be restricted to approximately elevation 
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280 feet while the cofferdams are in place. The cofferdams would be removed once dam construction is 
complete.  

3.3.4.2 Materials 
Two potential borrow areas have been identified that would provide suitable material for raising the 
dam (see Figure 3-3). The first is the left abutment reservoir rim just upstream from the dam at 
Recreation Area “A” East. The other is a borrow area used during original dam construction, on the right 
abutment above the dam. Borrow investigations would be conducted prior to final design to determine 
if the left abutment area can provide sufficient material for the raise. Riprap, bedding, and sand filter 
materials would come from commercial sources in the local area.  

3.3.4.3 Staging Areas 
For the dam construction, the staging area would be in the flat area immediately downstream of the 
dam. It is assumed that equipment parking and maintenance, construction trailers, rock processing 
plant, material stockpiles, laydown areas, and temporary storage areas would all be located there.  

Specific staging areas for road construction (related to the road relocation) and construction of 
replacement recreation facilities have not been identified. The staging areas would likely be located near 
the construction sites and would be within the boundaries of Scoggins Valley Park.  

Staging areas for RWP construction have not been determined. Potential sites include property 
immediately south of the JWC Water Treatment Plant and properties recently purchased by the JWC 
that are adjacent to (east of) Highway 47 and the P&W Railroad line (known as the JWC Highway 
47/Spring Hill Road properties) (MSA 2006). Use of any portion of the Highway 47/Spring Hill Road 
properties would require approval from the Natural Resources Conservation Service (NRCS) because the 
properties are encumbered by a conservation easement.  

3.3.4.4 Dam Facilities 
To expose the dam’s impervious core, material would be removed from the dam’s crest, and topsoil 
would be removed from the downstream slope. On the abutments, beyond the existing dam, the 
foundation would be stripped and a key trench excavated to firm formation. Fill would be placed on the 
downstream slope with the extension of the 2.5H:1V upstream slope. Three feet of riprap on 18 inches 
of bedding would be placed on the upstream slope. The downstream slope would be blanketed with 
topsoil from the stockpile of material excavated from the existing dam.  

As described in Section 3.3.4.2, a cofferdam would be installed and the reservoir level would be 
restricted to approximately 280 feet during construction. The existing spillway is at elevation 277 feet, 
so it could be used during most of the construction period. Spillway gates would be moved to the new 
spillway during the fall, when the reservoir level is lowest and there would be no need for releases for 
flood control. Because the spillway would be all new construction, the existing spillway could be used 
during construction.  
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Outlet works modification would likely be done when the downstream demands for releases are lowest, 
between November and April. Minimum instream flow for Scoggins Creek below the dam would be 
provided during outlet works modification by pumping over the dam.  

A new intake structure for the RWP would be constructed in Scoggins Dam. The intake would be below 
the maximum drawdown elevation of 235.3 feet. To construct the intake structure, a cofferdam would 
be temporarily placed behind the dam. The cofferdam would be removed after the intake construction 
is complete.  

Approximately 98 acres would be disturbed by dam construction activities. 

3.3.4.5 Logging Plan 
Trees would be cleared from the proposed borrow areas and much of the area that would be inundated, 
especially in the southern half of the reservoir where higher boat speeds (up to 35 mph) are allowed. 
Tree removal will occur when and where it is a safety hazard. Trees would be left in the “no wake” (low 
boating speed) zone in the northern half of the reservoir, as well as in the narrower tributary arms per 
the Resource Management Plan. Tree clearing plans will consider boating safety. Clearing would be done 
in accordance with standard forest practices, although advanced erosion protection measures would be 
used for all areas that drain into the reservoir. The specific logging plans will be developed during future 
design efforts.  

3.3.4.6 Raw Water Pipeline 
Typical construction for the RWP would be to place the 96-inch diameter pipeline within a trench 
approximately 18 feet deep with a bottom width of approximately 12 feet, although depth would vary 
depending on topography and site conditions. The temporary construction easement along the pipeline 
corridor would be approximately 140 feet wide, centered on the pipeline. The permanent easement 
along the corridor would be approximately 60 feet wide (MSA 2006).  

Road and railroad crossings would be accomplished using either trenchless or open-cut methods, which 
are described below. Trenchless crossings would likely be utilized where the pipeline would cross the 
intersection of Old Highway 47, Pacific and Western Railroad, and Scoggins Valley Road; and at the 
crossing of Highway 47 and the railroad. Open-cut crossings are proposed at SW Seghers Road and 
Spring Hill Road (MSA 2006).  

The RWP would cross the following streams: Scoggins Creek (twice), the Tualatin River, and an unnamed 
tributary to the Tualatin River (CH2M Hill 2005a). The Tualatin River would be a trenchless crossing, 
likely involving micro-tunneling methods (MSA 2006). The upper crossing of Scoggins Creek would likely 
also be trenchless (tunneled). Open-cut or trenchless methods are being considered for the remainder 
of the waterway crossings (MSA 2006).  

3.3.4.6.1 Trenchless Crossings 
Trenchless crossings of streams and roads would probably involve micro-tunneling methods, which 
involve excavation by a micro-tunnel boring machine (MTBM) and jacking sections of the pipe from an 
open containment pit through the tunnel. A laser is used to establish desired line and grade, and the 
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pipe is advanced behind a steer-able MTBM that is operated from a station at the ground surface. The 
MTBM supports the ground and removes the cuttings using slurry that is pumped through the face of 
the MTBM and out of the tunnel into a specially designed containment pit, lined with impermeable 
material, where the slurry and cuttings are separated and the slurry is recycled.  

An industry standard for tunneling depth beneath waterways is typically a minimum depth of two, and 
preferably three, tunnel diameters below the bottom of the waterway (MSA 2006). Project construction 
would use that standard.  

3.3.4.6.2 Open-Cut Stream Crossings 
Open-cut dry crossing methods are being considered for some stream crossings. Open-cut dry crossings 
would involve a multi-step process (MSA 2006). The pipeline would first be constructed (open trench) as 
close to the stream as allowed. Then, a temporary diversion pipe and screened pump intake would be 
constructed to pump and divert stream flows around the in-stream work area, the diversion pumps 
would be activated, and an upstream and downstream coffer dam would be constructed. Water would 
be pumped out of the work area, and any trapped fish would be captured and relocated downstream. 
The in-stream pipe segment would be constructed and tested. Once the pipe is in place, all temporary 
structures would be removed and the ground surface and stream channel restored to pre-construction 
contours. The Contractor would not be allowed to inhibit stream flow during diversions. Restoration of 
flow in the channel would be accomplished as soon as possible — potentially within one working day.  

Alternatively, open-cut dry stream crossings may be accomplished by temporarily installing large-
diameter culverts in the stream. Stream flow would be diverted through the pipes while the RWP is 
constructed in an open trench. Once the pipeline is laid, the stream channel contours would be restored 
and the culverts removed.  

The Contractor would be required to remain within a clearly defined construction corridor and to 
minimize vegetation clearing and damage to adjacent trees, structures, wetlands, or streams. Work 
areas would be protected by erosion control measures, such as sediment fence, straw wattles, bio-filter 
bags, and erosion control blankets, in accordance with permit requirements and applicable regulations.  

3.3.4.7 Schedule 
Reclamation developed a construction schedule for the proposed dam modifications. The schedule 
considered quantities, production rates, interdependence of activities, and Reclamation experience in 
constructing similar projects. Construction work would occur six days a week. Construction of the new 
tunnel (pipeline) associated with the outlet works could occur during the day and night. In December 
and January, earthwork and concrete work would likely be limited because of wet weather.  

Dam construction would take approximately four to five years. This estimate does not include the 
relocation of the road and recreation facilities, though it is assumed those activities would occur while 
dam construction is underway.  

RWP construction would take two to three years and would be scheduled to minimize conflicts with 
crop harvesting activities and other considerations (e.g., dam releases in Scoggins Creek) (MSA 2006). 
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Multiple construction crews would work simultaneously. Construction activities would occur throughout 
the year.  

3.3.5 Enhancement and Mitigation Measures 
Mitigation measures for potential adverse effects of Alternative 2 are presented for each resource area 
in Chapter 4. Chapter 5 identifies the mitigation measures and environmental commitments associated 
with implementation of Alternative 2.  

Additional environmental enhancements would be incorporated into the Action Alternatives. Those 
actions are related to the lack of fish passage at Scoggins Dam. Scoggins Dam does not provide fish 
passage now, and fish passage would not be provided under any of the alternatives under consideration. 
Therefore, mitigation measures are required as part of a fish passage waiver agreement, dated April 11, 
2005, between Reclamation and the ODFW Commission. The agreement would go into effect if Scoggins 
Dam is raised and fish passage is not provided. 

Two major fish passage mitigation measures are included in Alternatives 2 and 3. The first requires 
removal of Balm Grove Dam on Gales Creek (at approximately stream mile 13) and restoration of the 
channel and riparian area within the footprint of the existing dam structure. Balm Grove Dam water 
rights would be transferred to in-stream water rights. Balm Grove Dam is a low concrete sill with 
provisions for flashboards that are manually installed during the summer to create a small 
impoundment for swimming. The dam is approximately 30 feet long and has a hydraulic height of 2 to 3 
feet. The flashboards provide an additional 4 feet of height when installed. No fish passage facilities are 
present, although timbers were installed on the face of the dam in an attempt to provide fish passage 
during low flow conditions when the flashboards are not in place. Anglers have reported that the 
timbers are ineffective, and that passage of fish is impaired by the structure. Removal of the dam has 
been identified as a priority project in various reports including the Gales Creek Watershed Assessment 
Project developed by the US Bureau of Land Management (BLM) and the Tualatin Subbasin Fish 
Management Plan developed by ODFW.  

The second mitigation measure would increase fish passage into and connectivity within the entire 
Tualatin River Basin by making improvements to the fish ladder at the Lake Oswego Corporation 
Diversion Dam. The fish ladder was installed initially as mitigation for the construction of Scoggins 
Dam/Henry Hagg Lake in the 1970s. Improvements would include: modifying hydraulic controls between 
pools (converting from a pool-and-weir configuration to a vertical-slot configuration), adding a debris 
boom to reduce debris in the fish ladder, increasing fish attraction flow within the ladder, changing the 
dam’s operation or configuration to increase fish attraction, and installing a surface for improved 
lamprey passage. The Lake Oswego Corporation Diversion Dam and ladder are at RM 3.8 of the Tualatin 
River; therefore, the proposed modifications would improve fish access to the entire Tualatin River Basin 
and improve connectivity of aquatic habitats between the Tualatin and Willamette river subbasins.  

3.3.6 Operation and Maintenance 
Ownership and O&M responsibilities for the dam, park facilities, and the pumping plant would not 
change (same as Alternative 1), although transfer of ownership is being considered under a separate 
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environmental action (Section 1.6.6). The RWP would be owned and maintained by the local water 
providers. Section 3.6 includes additional operations-related information. 

3.3.7 Cost 

3.3.7.1 Construction 
The preliminary construction cost estimate for Alternative 2 is $464 million (Reclamation 2006c). 
Construction would be financed by local water providers and Clean Water Services. 

Major items included in the total cost estimate include the dam raise, replacement recreation facilities, 
perimeter road relocation, RWP and pump-back facilities, and JWC Fern Hill Water Treatment Plant 
expansion. Estimated cost for the 40-foot raise is $125 million (Reclamation 2006c), plus $18 million for 
the in-kind replacement of recreation facilities. The preliminary cost estimate for the RWP is $60 million 
(MSA 2006), with an additional $41 million for the pump-back improvements (MSA 2006). The cost 
estimate for relocating sections of the road is $26.9 million (Reclamation 2006c). The cost estimate for 
road relocation was based on limited topographic data and should be considered only as a concept-level 
estimate. The JWC Fern Hill Water Treatment Plant would be expanded to accommodate the additional 
water supply; the estimated cost for the expansion under Alternative 2 is $153 million. Other items 
included in the total cost estimate were design, engineering, permits, mitigation, land acquisition, and 
administration. 

3.3.7.2 Operation and Maintenance 
Operation, maintenance, and repair costs estimated for Alternative 2 would be approximately 
$1,186,000 annually (Reclamation 2006c).  

3.4 Alternative 3 – Multiple Source Option 

3.4.1 Description 
Under Alternative 3, an additional water source — the Willamette River — would be used to serve the 
future M&I needs of some of the TBWSP Partners, resulting in less future demand on Henry Hagg Lake 
than Alternative 2. Because less water would need to be stored at the reservoir, Scoggins Dam would be 
raised by 25 feet, instead of 40 feet. Similar to Alternative 2, the RWP would be installed and used for 
both gravity flow and pump-back. An additional transmission pipeline would be installed to provide 
water from the Willamette River to TVWD, Tualatin, and Tigard for M&I use. This water would be 
treated at the existing Willamette River Water Treatment Plant in the city of Wilsonville (near RM 39), 
and capacity of the treatment plant would be increased to treat the additional water withdrawn from 
the river. Figure 3-5 and Figure 3-6 show the study area for and main components of Alternative 3. 

Figure 3-5. Study Area for Alternative 3 (File Name: Fig 3-5 Study Area Alt3.pdf) 

Figure 3-6. Alternative 3, Components near Henry Hagg Lake (File Name: Fig 3-6 Alternative3.pdf) 

With a Scoggins Dam raise of 25 feet (normal full pool elevation of 328.5 feet), the active storage of the 
reservoir would be increased from 53,323 acre-feet (17.4 billion gallons) to 84,317 acre-feet (27.5 billion 
gallons). As with a 40-foot raise (Alternative 2), Alternative 3 would require construction of a new 
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spillway, in a new location on the left abutment, and removal of the existing spillway. The new spillway 
would require a new approach channel, a new intake, and a new chute and stilling basin. Portions of the 
perimeter road around the reservoir (Henry Hagg Lake) would be relocated above the proposed new 
area of inundation. The road would continue to provide access to the reservoir, recreation sites on the 
shoreline, and surrounding properties.  

As with Alternative 2, JWC would build a RWP from Henry Hagg Lake to the JWC Fern Hill Water 
Treatment Plant and Spring Hill Pumping Plant. The RWP would begin at the base of Scoggins Dam and 
extend approximately 6.5 miles easterly to the water treatment plant along Fern Hill Road. The RWP is 
being planned for gravity flow operation. The RWP would also be used to assist in the refill of Henry 
Hagg Lake by withdrawing available winter water from the Tualatin River at RM 56.1 and pumping it into 
the reservoir as needed. In years when such pump-back is needed (expected to be in dry years and most 
normal years), between 10,000 and 31,000 acre-feet of river water would be withdrawn during winter 
and early spring flows at the Spring Hill Pumping Plant and pumped through the RWP to Henry Hagg 
Lake. The pumping plant would be expanded to provide the required pumping capacity, to a maximum 
of 200 cfs of capacity. Modifications to the inlet channel and the intake infrastructure would be made.  

Alternative 3 includes a water transmission pipeline (“Willamette Pipeline”) that would begin at the 
Willamette River Water Treatment Plant in the city of Wilsonville and would extend generally northward 
to connect with TVWD’s water distribution system. Terminal storage facilities (one or more water tanks) 
would be built on the south side of Cooper Mountain, although a specific location has not yet been 
identified. An additional water tank would be built to serve the City of Tualatin. Delivery points with 
meter connections for the various Partners would be placed at numerous locations along the route. 
Capacity at the Willamette River Water Treatment Plant would be increased from 15 mgd to 160 mgd 
(MWH 2006g). The new and upgraded plant facilities would be contained within the existing treatment 
plant boundaries. Information about the Willamette Pipeline presented in this Draft PR/EIS has been 
drawn primarily from the “Water Supply Improvements Program Preliminary Engineering – Phase I” 
draft report prepared for TVWD (Carollo and MSA 2006). 

3.4.2 Accomplishments 
Hydrologic analysis shows that Alternative 3 would meet the future peak season additional demand of 
52,550 acre-feet at about 95 percent reliability (100 percent of the future demand). Raising Scoggins 
Dam by 25 feet would provide an additional 30,994 acre-feet of active storage and would meet the 
future additional demands of Hillsboro, Forest Grove, Beaverton, and Clean Water Services. Alternative 
3 would also provide additional water to augment stream flow and improve water quality in the lower 
Tualatin River. Alternative 3 would meet the additional demands of TVWD, Tigard, and Tualatin with 
water from the Willamette River.  

The RWP would be used in the same manner as described under Alternative 2: to deliver water by 
gravity directly to the JWC Fern Hill Water Treatment Plant, and to pump Tualatin River water into Henry 
Hagg Lake to assist in refill. The RWP would also provide the same benefits under both Alternatives 2 
and 3. Those benefits are described in Section 3.3.2. In brief, the RWP would:  
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• Reduce the routine loss of flow-by water during the peak use season. 
• Reduce the lag time between calling for stored water releases from Scoggins Dam and receiving 

that water at the JWC Fern Hill Water Treatment Plant. 
• Reduce late summertime streambank stresses on the natural river channel between Scoggins 

Creek and Gales Creek. 
• Reduce summer flows in Scoggins Creek so they would be closer to natural creek flows (that is, 

those that existed before Scoggins Dam was built). 
• Provide additional raw water conveyance/transmission capacity. 
• Provide important source water protection, system security, and improved water quality. 

3.4.3 Facilities 

3.4.3.1 Reservoir/Storage 
Alternative 3 would increase Henry Hagg Lake’s active storage from 53,323 acre-feet at a full pool 
elevation of 303.5 feet to 84,317 acre-feet at a full pool elevation of 328.5 feet. With the change, the 
area of inundation during normal full pool conditions would increase from 1,117 acres to 1,352 acres, as 
shown on Figure 3-5. Study Area for Alternative 3 and in Table 3-1.  

Information about proposed water storage tanks associated with the Willamette Pipeline is included in 
Section 3.4.3.1.  

3.4.3.2 Dam Structure 
The general configuration for the dam structure would be the same as described for Alternative 2. Fill 
would be added to the downstream slope, and the crest would be shifted downstream. Seismic 
improvements, as described for Alternative 2, would be made. Figure 3-7 shows the general plan and 
section of the 25-foot dam raise. 

Figure 3-7. Alternative 3, 25-Foot Dam Raise General Plan and Section (File Name: Fig 3-7 Dam 25ft.pdf) 

3.4.3.3 Spillway 
As with Alternative 2, a new spillway would be constructed on the left abutment and the existing 
spillway would be removed. Spillway modifications would be the same for Alternatives 2 and 3.  

3.4.3.4 Outlet Works 
The existing head on the outlet works is approximately 100 feet. A 25-foot raise of the dam would 
increase the load on the outlet works by approximately 25 percent. The hoist bonnet cover, stem, and 
air vents would be replaced and increased in size to accommodate the increased flow. A new outlet 
works would be constructed, as described for Alternative 2.  

3.4.3.5 Raw Water Pipeline 
As with Alternative 2, Alternative 3 includes construction of the RWP from Henry Hagg Lake to the 
Spring Hill Pumping Plant with a connection to the JWC Water Treatment Plant at Fern Hill. The pipeline 
alignment would be the same for both Action Alternatives. However, with Alternative 3, the pipeline 
would be smaller: 72 inches in diameter with a flow capacity of 200 cfs.  
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As with Alternative 2, the RWP would also be used to assist in the refill of Henry Hagg Lake by 
withdrawing available winter water from the Tualatin River at RM 56.1 (Spring Hill Pumping Plant) and 
pumping it into the reservoir as needed. Between 10,000 and 31,000 acre-feet of river water would be 
withdrawn at the Spring Hill Pumping Plant and pumped through the RWP to Henry Hagg Lake. The 
amount pumped would depend on natural inflow to Henry Hagg Lake.  

3.4.3.6 Spring Hill Pumping Plant 
The Spring Hill Pumping Plant would be expanded to provide the required pumping capacity, which 
would be a maximum of 200 cfs. Modifications at the pumping plant, approach channel, and intake 
infrastructure would be determined during final design, but are expected to be similar to those 
proposed for Alternative 2. The “Raw Water Pipeline Preliminary Design Report” (MSA 2006) contains 
more detailed information about the proposed pumping plant modifications.  

A new pump station would likely be built near the existing building. The new building would 
accommodate four 50-cfs pumps and related facilities (e.g., service bay, piping, pump control valves), 
and the building footprint would be approximately 100 feet by 54 feet.  

Other pumping plant improvements would be implemented as described for Alternative 2, including the 
installation of new fish screens and replacement of the rock weir with an engineered diversion 
structure. 

3.4.3.7 Willamette Pipeline 
The Willamette Pipeline would connect the existing Willamette River Water Treatment Plant, operated 
by the Willamette River Water Coalition, in the city of Wilsonville to the existing TVWD water 
distribution system. The proposed alignment is shown on Figure 3-4, along with potential water storage 
tank locations. While the Willamette Pipeline alignment generally follows roadway rights-of-way, some 
segments would cross public or private property. The Willamette Pipeline would be approximately 22 
miles long and would pass through the cities of Wilsonville, Sherwood, Tigard, and Beaverton. 

The alignment begins at the Willamette River Water Treatment Plant in southwest Wilsonville, extends 
westerly following the Morey’s Landing greenbelt, then goes north along SW Willamette Way East to SW 
Wilsonville Road. The alignment follows SW Wilsonville Road west for several hundred feet, then leaves 
public right-of-way and continues northwesterly through land owned by Metro3 to SW Grahams Ferry 
Road. The route continues northerly along SW Grahams Ferry Road to its intersection with SW Tonquin 
Road, then follows SW Tonquin Road to its intersection with SW Oregon Street in the city of Sherwood. 
From there, it continues westerly on SW Oregon Street to the unimproved SW Adams Street right-of-
way, extends north to SW Century Drive, then west to N Sherwood Boulevard. It continues on N 
Sherwood Boulevard and SW Edy Street, crossing Pacific Highway (99W), to SW Elwert Road, where it 
turns north and goes to SW Scholls-Sherwood Road. The alignment travels east on SW Scholls-Sherwood 

3 Metro is the regional government in the Portland metropolitan area. The Metro planning area encompasses three 
counties (Washington, Clackamas, and Multnomah) and 25 cities. 
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Road to SW Roy Rogers Road, then north to SW Scholls Ferry Road, then northeasterly to SW 125th 
Avenue between Tigard and Beaverton. The route extends north into Beaverton along SW 125th Avenue 
right-of-way to SW Hall Boulevard, from whence it continues north to SW Denny Road then east to SW 
Lombard Avenue. At the intersection with SW 5th Street, the route continues easterly on SW 5th Street 
to SW Western Avenue, then north to SW Beaverton-Hillsdale Highway to TVWD’s SW Western Avenue 
connection point. Based on the analysis conducted to date, the Willamette Pipeline would likely be 72 
inches in diameter (Carollo and MSA 2006).  

Water storage tanks would be built to store water transmitted through the Willamette Pipeline for later 
delivery by water suppliers, such as TVWD. The water tanks would be filled with Willamette River water 
treated at the Wilsonville plant; water would then flow by gravity from the water tanks into the 
suppliers’ water delivery systems. The sites being considered for the TVWD water tanks are north of SW 
Scholls Ferry Road in unincorporated Washington County near low-density residential areas. They are on 
south-facing slopes with an approximately 11 percent grade. Water tank sites would likely encompass 
between 6.5 and 11 acres. However, the specific locations of the water tanks have not yet been 
determined. Areas being considered for water tank locations for TVWD and the City of Tualatin are 
shown on Figure 3-4.  

The potential water tank areas shown on Figure 3-4 meet conceptual-level siting criteria, which 
considered topography, layout of potential water tank structures, grading, access needs for O&M, 
property size requirements, land use regulations, permitting feasibility, and relative costs.  

The TVWD water tanks would likely be built of pre-stressed concrete (Carollo and MSA 2006) at an 
approximate elevation of 445 feet on the southern slopes of Cooper Mountain. The water tanks would 
have a total storage capacity of 40 million gallons. At the time of this writing, no studies specific to a City 
of Tualatin water tank have been prepared. The City of Tualatin water tank could have a capacity of 
approximately 5 million gallons (Knudson 2007).  

3.4.3.8 Roads, Utilities, and Recreation Facilities 
As with Alternative 2, the perimeter road around Henry Hagg Lake would be relocated in several areas 
where the existing road would be flooded at proposed maximum reservoir surface elevation. The road 
relocation would be the same for both Alternatives 2 and 3. As with Alternatives 1 and 2, the public road 
across the crest of Scoggins Dam would be closed in the event of a heightened security situation. Dam 
crest road operations and structures would be further assessed when updated Reclamation security 
criteria applicable to Scoggins Dam are developed. 

As with Alternative 2, most all recreation facilities and associated utilities would be inundated with the 
dam raise and affected facilities/utilities would be replaced. Recreation management would be in 
conformance with the RMP. See Section 4.14 for a more detailed description of the anticipated impacts 
and proposed redevelopment.  

Willamette Pipeline construction would involve work within existing road rights-of-way. Pavement 
would be removed in many places along the Willamette Pipeline corridor to allow excavation and 
placement of the pipeline. Affected roadways would be repaved after construction, and no roads would 
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be relocated or closed following construction. Utilities along the Willamette Pipeline corridor would be 
relocated, as necessary, to allow construction and maintain services while construction is underway. 
Studies for the Willamette Pipeline will be completed before preparation of the Final PR/EIS.  

3.4.4 Construction 

3.4.4.1 Materials 
Two potential borrow areas that would provide suitable material for raising the dam would be at the 
same locations as described for Alternative 2, although the extent of excavation would be less for 
Alternative 3 than for Alternative 2 because less material would be needed to accomplish a 25-foot 
versus a 40-foot dam raise. 

Riprap, bedding, and sand filter materials for the dam and road relocation would come from commercial 
sources in the local area.  

3.4.4.2 Staging Areas 
Staging areas for construction of the dam and RWP would be the same as for Alternative 2. 

Specific staging areas for road construction (related to the road relocation) and construction of 
replacement recreation facilities have not been identified. The staging areas would likely be located near 
the construction sites and would be within the boundaries of Scoggins Valley Park.  

At this time staging areas for construction of the Willamette Pipeline and associated facilities have not 
been identified. While a preliminary corridor alignment has been identified, project engineering and 
construction plans, which would include identification of staging areas, have not yet been prepared.  

3.4.4.3 Dam Facilities 
Construction methods for the dam raise and related facilities would be the same as described for 
Alternative 2. The 25-foot raise would disturb a smaller area of land than the 40-foot raise. 
Approximately 89 acres would be disturbed by dam construction activities. 

3.4.4.4 Logging Plan 
Tree clearing would be the same as described for Alternative 2. 

3.4.4.5 Raw Water Pipeline 
Typical construction for the RWP would be to place the 72-inch-diameter pipeline within a trench 
approximately 10 feet wide and 16 feet deep, although depth would vary depending on conditions. The 
temporary construction and permanent easements along the pipeline corridor would be the same as for 
Alternative 2—approximately 140 feet wide and 60 feet wide, respectively.  

Trenchless or open-cut road, railroad, and stream crossings would be accomplished in the same 
locations as described for Alternative 2. 

See Section 3.3.4.7 for a description of trenchless and open-cut crossing methods.  

3.4.4.6 Willamette Pipeline 
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In general, construction would involve cutting an open trench and laying the pipeline within the trench. 
The trench would be approximately 12 feet deep and 10 to 14 feet wide in urban areas (e.g., in paved 
streets); it may be 20 feet wide where it crosses open fields (Carollo and MSA 2006). Where feasible, 
streams and major streets would be crossed using trenchless construction methods (e.g., bore and 
auguring, which is the most commonly used method of trenchless construction for large pipes beneath a 
stream or transportation facility). However, some crossings may be open-cut. If so, the open-cut stream 
crossing methods described in Section 3.3.4.7 would be implemented. Trenchless construction methods 
would be used for the following crossings, and may be used for others (Carollo and MSA 2006). 

• Highway 99W 
• Tualatin River 
• Additional named and unnamed tributary and creek crossings 
• SW Roy Rogers Road just south of SW Scholls Ferry Road 

To minimize the likelihood of frac-out at stream crossings, the boring or tunneling depth would be at 
least two tunnel diameters below the bottom of the waterway. “Frac-out” refers to an incident when 
bentonite drilling slurry escapes from the drill hole/tunnel through a fracture in the ground and spills 
into the surrounding environment. Also, to protect water quality from construction impacts, tunnel 
entry and exit holes and containment pits would be placed out of the riparian area – at least 150 feet 
back from the streambank. For the Tualatin River crossing (Alternative 3), the tunnel would be at least 
80 feet below the riverbed, which geotechnical studies show to be well within a layer of clay soils that 
would be unlikely to fracture during tunneling. The tunnel entry and exit holes would be set back at least 
200 feet from the riverbank (Carollo 2007). 

The construction corridor could vary from 50 to 140 feet wide to accommodate construction equipment. 
Traffic control measures (e.g., signs and flaggers) would be implemented during construction. 
Temporary construction easements would be needed on many properties along the pipeline corridor, 
and permanent pipeline easements would likely need to be obtained across some properties. 

Major construction activities for the City of Tualatin and TVWD water tanks would include grading for 
the water tanks, site access work, and installation of underground utilities. The water tanks would likely 
be built of pre-stressed concrete, although specific configurations and designs have not yet been 
determined.  

3.4.4.7 Schedule 
Dam modification, road relocation, recreation facility construction, and RWP construction schedules 
would be the same as for Alternative 2. 

Willamette Pipeline construction is estimated to take approximately three and a half years to complete 
(Carollo and MSA 2006). Construction of each TVWD water tank would take approximately two years 
(Carollo and MSA 2006). It is expected that one water tank would be built while the pipeline is under 
construction, and the other would be built and brought into service years later, as needs increase. The 
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City of Tualatin water tank would likely require two years to construct; when construction would occur 
has not been determined.  

3.4.5 Enhancement and Mitigation Measures 
Mitigation measures for potential adverse effects of Alternative 3 are presented for each resource area 
in Chapter 4. Chapter 5 identifies all environmental commitments associated with implementation of 
Alternative 3.  

Additional environmental enhancements would be incorporated into the Action Alternatives. Those 
actions are related to the lack of fish passage at Scoggins Dam. Scoggins Dam does not provide fish 
passage now, and fish passage would not be provided under any of the alternatives under consideration. 
Therefore, mitigation measures are required as part of a fish passage waiver that was granted by the 
ODFW Commission.  

Two major fish passage mitigation measures are included in Alternatives 2 and 3: removal of Balm Grove 
Dam on Gales Creek with associated habitat restoration, and improvements to the fish ladder at the 
Lake Oswego Corporation Diversion Dam. These mitigation measures are described under Alternative 2, 
in Section 3.3.5.  

3.4.6 Operation and Maintenance 
O&M of the dam, related facilities, and the RWP would be the same as described for Alternative 2. 

It is expected that the Willamette River Water Coalition would continue to operate and maintain the 
Willamette River Water Treatment Plant in Wilsonville. Agreements related to responsibility for O&M of 
the Willamette Pipeline and related water tanks have not yet been finalized.  

3.4.7 Cost 

3.4.7.1 Construction 
All cost estimates at this stage of project planning are considered by Reclamation to be at the appraisal 
level. This means the estimates are not yet at the feasibility level that Reclamation requires as a basis for 
any federal funding requests or specific determinations about funding sources. At this point, the 
appraisal level estimates described below (and elsewhere in this document) provide an appropriate, 
preliminary basis for comparing alternatives and associated impacts in the Draft Planning 
Report/Environmental Impact Statement (PR/EIS). The Partners and Reclamation intend to advance the 
cost estimates to the feasibility level before preparing a Final PR/EIS. In addition, Reclamation policy 
requires that cost estimates be reviewed under a Design, Engineering, and Construction (DEC) review 
process before being published as feasibility level estimates. This DEC review will also be completed 
before the Final PR/EIS is prepared.  

The preliminary construction cost estimate for Alternative 3 is $658 million (Reclamation 2006c). 
Construction would be financed by local water providers and Clean Water Services. 

Major items included in the total cost estimate include the dam raise, replacement recreation facilities, 
perimeter road relocation, RWP and pump-back facilities, expansion of the JWC Fern Hill and Willamette 
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River water treatment plants, and Willamette Pipeline. Estimated cost for the 25-foot raise is $105 
million (Reclamation 2006c), plus $18 million for the in-kind replacement of recreation facilities. The 
preliminary cost estimate for the RWP is $45 million (MSA 2006), with an additional $21 million for the 
pump-back improvements (MSA 2006). The cost estimate for relocating sections of the road is $26.9 
million (Reclamation 2006b). The cost estimate for road relocation was based on limited topographic 
data and should be considered only as a concept-level estimate. The JWC Fern Hill Water Treatment 
Plant would be expanded to accommodate the additional water supply; the estimated cost for the 
expansion under Alternative 3 is $88.6 million. Willamette River Water Treatment Plant expansion 
would cost about $68 million, and the Willamette Pipeline would cost about $264 million. Other items 
included in the total cost estimate were design, engineering, permits, mitigation, land acquisition, and 
administration. 

3.4.7.2 Operation and Maintenance 
Operation, maintenance, and repair costs for Alternative 3 would be approximately $2,588,000 annually 
(Reclamation 2006c). 

3.5 Elements Common to All Three Alternatives  
This section discusses the source options that have been included as elements of an overall water supply 
strategy and that would be implemented no matter which alternative is selected. The options include 
two approaches to demand reduction, water conservation and wastewater reuse, as well as ASR. These 
options cannot meet the identified water needs of the Tualatin River Basin, but they would be combined 
with water source increases to meet the total need. The extent to which these elements would be 
implemented under each alternative will vary dependent upon a variety of factors, including available 
technologies and water supply and demand. Information in this section was derived from the WSFS 
prepared for the Tualatin Water Supply Partners (MWH 2004).  

3.5.1 Water Conservation 
Conservation is considered a water source option that is important to meeting future water needs. 
Successful water conservation programs can delay or reduce the need for capital investment, thereby 
saving money and reducing the environmental impacts of water supply projects. Conservation is also 
consistent with the values of the community. Conservation will be a part of any long-term water supply 
alternative for the Tualatin Basin.  

Water conservation reduces demand for both agricultural and M&I water. In the Tualatin Basin, the 
TVID has an ongoing conservation program. The municipal water providers have reduced water 
consumption in the Tualatin Basin, and all M&I users have implemented water conservation and 
management plans.  
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The 1996 Regional Water Supply Plan process (see Section 1.5.2) provided the first comprehensive 
analysis of water conservation options for Portland area water providers.4 The participants in the 
Regional Water Supply Plan developed detailed recommendations on conservation programs and 
estimated the amount of water that could be saved over time if these measures were put into effect. 
The conservation targets that were adopted at that time called for a 5.5 percent peak season demand 
reduction by 2000, a 15 percent reduction by 2025, and an ultimate 17 percent reduction by 2050.  

To quantify the amount of water that would be saved by conservation from now until 2050, it is 
important to account for conservation savings that have already been achieved. The most recent study 
of water demand reduction due to conservation, included in the Bull Run Treatment Decision Project, 
was prepared by the Portland Water Bureau in 2001. In that study, the Water Bureau estimated water 
savings due to conservation.  

By examining historical consumption records beginning in 1960, the Portland Water Bureau concluded 
that significant progress has been made toward achieving the regional conservation targets. Per capita 
demand is defined as the amount of water used per person per day. Per capita water use peaked in the 
late 1980s; it has dropped by approximately 20 percent since then. Reductions have also been observed 
in total peak season demand and the average amount of water used per year. Table 3-2 summarizes the 
City’s estimate of system demand reductions achieved through conservation.  

Table 3-2. Summary of Demand Reductions Due to Conservation, Portland System 

Measure 
Pre-

Conservation Current Reduction 
Per Capita Demand (gpcd) 170 136 20% 
Peak Season Demand (mgd) 170 152 12% 
Annual Average Demand (mgd) 121 110 9% 

gpcd = gallons per capita per day; mgd = million gallons per day 
Source: MWH 2004 
 

TVWD has evaluated reductions in consumption as a result of conservation as part of its most recent 
Water Management Plan. An independent consultant evaluated trends in water consumption by 
customer account over time, and observed a drop of 13 percent in usage per account since TVWD began 
its conservation program in 1989. The most pronounced reductions followed the drought of 1992, a 
pattern which has been observed throughout the region in response to intensive water use awareness 
campaigns waged by the water providers.  

4 The primary purpose of the Regional Water Supply Plan was to develop an integrated water supply 
plan for the Portland metropolitan region that provided clear guidance on how to meet regional water 
demands to the year 2050.  
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The conservation programs currently in place for the municipal providers participating in the project are 
summarized in Table 3-3. These conservation practices have been approved by OWRD as fulfilling 
obligations or municipal conservation and water management under Oregon Administrative Rule (OAR) 
690-086-0150 f.  

Table 3-3. Water Management and Conservation Methods Currently in Use by Municipal Project Participants 

Conservation Measure Description 

Annual water audit Systematic method for documenting unmetered or 
unauthorized uses 

Metering Charge users based on water used, track water use 
Meter testing and 
maintenance 

Ensure accurate recordkeeping, billing 

Conservation rate structure Encourage wise water use by increased charges for high 
volume use 

Leak detection Minimize water loss through system leaks 
Leak reduction program Pipe replacement and repair to reduce water loss 

Public education Encourage wise water use 
Technical and financial 
assistance 

Encourage wise water use 

Retrofit and replacement 
programs 

Promote use of water saving fixtures and devices 

Reuse and recycling Promote for business, industry, government users 

 

As part of the Regional Water Supply Plan update, individual water providers have selected conservation 
programs and policies for future implementation. The programs selected by the nine participating 
Washington County providers will produce an estimated 879 million gallons in water savings annually, 
equal to a savings of 2,700 acre-feet per year, over and above the conservation programs currently in 
place. This represents about a nine percent reduction in the estimate of new M&I supply needed by 
2050.  

Future conservation planning was conducted on a regional level, as part of the Regional Water Supply 
Plan update, and involved 23 municipal providers in Clackamas, Multnomah, and Washington Counties. 
A wide range of conservation programs were screened and evaluated based on the following criteria: 

• Technical/implementation feasibility 
• Administrative feasibility 
• Customer acceptability 
• Potential water savings 
• Cost effectiveness/benefit-cost analysis 
• State requirements 
• Environmental benefit 
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The programs listed below have been selected for future implementation by the municipal project 
partners based on acceptability and cost-effectiveness. The average annual cost to implement these 
measures is estimated to be $345,000.  

• Residential information, education and awareness 
• Property manager workshops 
• Trade participant irrigation and landscape workshops 
• Commercial irrigation evapotranspiration controller retrofit 
• Large landscape audits 
• Multi-family submetering 
• Commercial irrigation submetering 
• Commercial indoor audits 
• Toilet rebate program 
• Residential indoor audits 
• Waterless urinals 
• Commercial outdoor ordinance 
• Washing machine rebate program 
• Eliminate commercial single-pass cooling  

3.5.2 Wastewater Reuse 
Wastewater reuse includes the infrastructure to distribute treated wastewater for irrigation. It is 
assumed that reuse water would primarily be used for outdoor irrigation (golf courses, lawns). 
Wastewater reuse has not been considered in previous regional water supply planning efforts because 
they have focused exclusively on municipal needs. Since the WSFS considered total water resources 
needs for the Tualatin Basin, wastewater reuse is an appropriate source option.  

At present (2006) Clean Water Services provides wastewater collection and treatment, stormwater 
management and water quality management for 455,000 customers in Washington County. At the same 
time, Clean Water Services treats an average of 72 million gallons of wastewater per day. The 
wastewater is collected by a network of more than 800 miles of sewer lines and 41 pump stations, and 
routed to four treatment plants at Durham, Rock Creek, Forest Grove and Hillsboro. The Durham and 
Rock Creek provide tertiary treatment, which result in the highest quality of treated water for reuse. 
Clean Water Services currently practices reuse at a level of 1,000 acre-feet per year for irrigation of golf 
courses and institutional outdoor watering. This Draft PR/EIS assumes that this level of reuse will 
continue into the future. Clean Water Services is currently preparing an update of its Wastewater Reuse 
Master Plan. Projections for future levels of reuse will be incorporated as they become available.  

Two factors are primarily responsible for the decision to maintain the existing level of reuse: water 
quality impacts to the Tualatin River and cost.  

3.5.2.1 Water Quality Impact of Wastewater Reuse 
Reuse has long been favored by the environmental community as a means of reducing the impacts of 
wastewater discharges on the Tualatin River. In the 1960s, poorly functioning wastewater treatment 
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plants along the river, coupled with the impacts of urbanization and non-point source pollution, 
contributed to the degradation of water quality. Following its creation in 1970, Clean Water Services 
(then the Unified Sewerage Agency) began a program of construction and upgrades to its facilities that 
consolidated operations at the Rock Creek and Durham plants and eventually led to tertiary treatment 
by the 1990s. Clean Water Services supplemented this construction program with releases of stored 
water from Henry Hagg Lake during low-flow periods, beginning in 1975. As a result of the wastewater 
treatment process upgrades, by 1992 Clean Water Services was no longer required to provide flow 
augmentation for dilution. The tertiary treated effluent contained lower concentrations of phosphorous 
and ammonia nitrogen than were found in the river. Today, effluent discharges continue to lower 
nutrient levels in the river.  

As described in Section 1.6.2.4, ODEQ has developed TMDLs for the Tualatin River and its tributaries. 
The TMDLs apply to phosphorous, temperature, bacteria and DO. However, since the discharge of 
tertiary treated effluent has been shown to have a positive effect on nutrient concentrations and 
temperature in recent years, an aggressive reuse program must be carefully evaluated. While lowering 
the concentrations of some nutrients, effluent improves water quality on a volume basis as well. 
Wastewater effluent increases the velocity of the Tualatin River, reducing residence time and 
temperature increases due to solar warming. Therefore, reductions in effluent discharge would have a 
detrimental effect on the water quality of the Tualatin River.  

3.5.2.2 Cost 
Expansion of the reuse program would require a substantial capital investment, as well as ongoing 
annual operating costs. The capital requirements have been detailed in Clean Water Services’ 1991 
Reuse Master Plan, and are being updated as part of the current master plan. For an intermediate level 
of reuse of 3,500 acre-feet, a capital investment of about $54 million is required. Facilities would include 
storage reservoirs, pump stations, and transmission and distribution pipelines. On a unit basis, the cost 
of reuse water is more than $15,000 per acre-foot, not including the environmental and permitting costs 
associated with construction of these new facilities.  

Part of the financing concept of the reuse program is that a market for recycled wastewater would be 
developed, and that both agricultural and urban users must be willing to pay for the product. The 1991 
Master Plan estimated that customers would be willing to pay from 50 to 80 percent of the cost of 
alternative irrigation supplies for recycled water. The current price for agricultural water in the Tualatin 
Valley is about $30 per acre-foot for piped supply from TVID. Assuming that an agricultural customer is 
willing to pay half of this amount for recycled water, Clean Water Services could recoup $15 per acre-
foot, or about 0.1 percent of the cost of the water. For the urban user, where unit costs for water are 
much higher, a better return on investment would be possible. Assuming a rough cost of municipal 
water of $1 per 100 cubic feet, the unit cost of this supply is $435 per acre-foot. Assuming that a 
municipal user would be willing to pay $250 per acre-foot, Clean Water Services could recoup roughly 
1.5 percent of its investment. The remaining program costs would be borne by Clean Water Services 
customers.  
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An additional consideration is the cost of replacing effluent dedicated to reuse, which would not be 
available for release to the river. The cost of replacement flow augmentation water was not considered 
in the 1991 Master Plan. The cost could be significant if the replacement water were priced at a 
municipal rate.  

In summary, this Draft PR/EIS assumes that the existing level of reuse, equivalent to a total amount of 
1,000 acre-feet per year (3.3 million gallons per year) will continue into the future. No additional supply 
is assumed from reuse.  

3.5.3 Aquifer Storage and Recovery (ASR) 
A method which is already in use for municipal supply, ASR involves the recharge of underground 
aquifers. Treated municipal supply is injected through groundwater wells into aquifers in times of the 
year when supply exceeds demand. Surplus supply can potentially be stored in large quantities 
underground. In peak demand periods, the water is then withdrawn through the same groundwater 
wells and put into the system. There are several key factors that determine the success of an ASR 
program. These are:  

• The availability of high quality, surplus water for injection;  
• Chemical compatibility between the injected supply and the native groundwater; and  
• Suitable aquifer units having good storage characteristics.  

Most surface water supplies in the Pacific Northwest can provide surplus supply during the wet season 
for injection. For the Tualatin Basin, surplus supply is available for storage in winter months. Chemical 
compatibility between the injection water and the native groundwater must be evaluated on a case-by-
case basis, but so far compatibility has not presented major obstacles in the Tualatin Basin. Aquifer 
characteristics vary widely according to local geology and must be carefully evaluated. The storage 
characteristics of the local aquifer determine how much water can be stored. An aquifer that is not 
capable of containing the injected water will release the injected supply, which can impact storm drains, 
cause basement flooding, create springs and seeps, and saturate soils containing contaminants. The 
long-term reliability of ASR systems in this region is unknown.  

ASR was identified in the Regional Water Supply Plan as a water source option that could potentially 
provide up to 40 million gallons per day of regional source capacity during hot summer days. Twenty 
million gallons of capacity was assumed to be feasible for Washington County. In the Tualatin Basin, 
several water providers have tested or are currently testing the feasibility of ASR. These include TVWD 
and the cities of Beaverton, Tigard, and Tualatin. The development of ASR has had mixed success in the 
Tualatin Basin, primarily due to the variability in local geologic conditions. Beaverton conducted a pilot 
program on ASR and, on the basis of favorable results, has developed a full-scale system capable of 
providing about 4.5 mgd during the peak season. This translates to a peak season supply of 0.8 billion 
gallons (about 2,500 acre-feet). TVWD also pilot-tested ASR, but found that the site-specific geology was 
not favorable for ASR. In this case, injected water was released by the aquifer and created springs and 
seeps. Tigard and Tualatin are exploring the feasibility of ASR for their systems.  
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This Draft PR/EIS assumes that an ultimate capacity of 10 mgd would be developed in the Tualatin Basin. 
This includes the 4.5 mgd developed by Beaverton and assumes an additional contribution of 
3,000 acre-feet per year.  

3.6 Hydrologic Changes, Comparison of Alternatives (Action and No Action) 
To better illustrate the differences among alternatives and compare those differences, this section 
discusses all three alternatives under consideration. Information in this section is summarized from the 
Surface Water Hydrology Technical Report (MWH 2006d). That technical report documents the 
hydrologic modeling methodology, assumptions, and effects of the alternatives on surface water 
hydrology in Henry Hagg Lake, Scoggins Creek, and the Tualatin River. The technical report also presents 
stream flows and river stages at several locations, as well as reservoir levels, based on simulation results 
from a water balance model developed for the analysis.  

For the hydrologic analysis and modeling, Alternative 1 (No Action) is the same as the future-without-
project condition. Hydrologic conditions for Alternative 1 are different than existing or recent historic 
conditions. With Alternative 1, only existing water facilities would be in place; no new water conveyance 
and storage facilities would be developed by the TBWSP. The No Action Alternative would mean that the 
reservoir would be drawn down to lower levels than under existing conditions.  

Water in the Tualatin River Basin is used for agriculture, M&I use, and to maintain water quality in the 
river. Future demands for stored water in the basin would increase by up to 52,550 acre-feet, but 
Alternative 1 does not include additional TBWSP water supplies. Under Alternative 1, the most stored 
water that could be delivered from Henry Hagg Lake is the currently contracted amount.  

Reclamation has contracted 53,640 acre-feet of storage in Henry Hagg Lake to water providers in the 
basin.5 Alternative 1 assumes a constant annual peak season demand level for the entire storage 
allocation from Henry Hagg Lake, up to full contract amounts. Shortages would occur in dry years. 
Alternative 1 also assumes that the entire allocation from Barney Reservoir would be demanded every 
year. Table 3-4 shows the annual storage contract volumes for Henry Hagg Lake and Barney Reservoir.  

Table 3-4. Henry Hagg Lake Contract and Barney Reservoir Allocation Volumes 

 
Henry Hagg Lake 

Contracts (acre-feet) 

Barney Reservoir 
Allocations 
(acre feet) 

M&I 14,000* 15,300** 
Clean Water Services 12,618 1,700 
TVID 27,022 0 
Total 53,640 17,000 

5 The water contracts for the Tualatin Project (which includes Hagg Lake) equate to 69,100 acre-feet, of which 
53,640 comes from Hagg Lake storage and the remaining from natural and return flows of the Tualatin River. 
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*For Hagg Lake, combined contracts for Hillsboro, Forest Grove, Beaverton, and Lake Oswego Corp. 
**For Barney, combined contracts for Hillsboro, Forest Grove, Beaverton, and TVWD. 
 

For the hydrologic model, non-federal diversions, such as the City of Hillsboro Cherry Grove Slow Sand 
Plant, Wapato Improvement District Canal, and Lake Oswego Corporation Canal are represented in the 
Alternative 1 conditions at recent historical levels. Those diversions are assumed to be the same 
magnitude for the No Action and Action Alternatives. Also, natural inflows would not change between 
the No Action and Action Alternatives. With the No Action Alternative, wastewater treatment plant 
discharges were modeled at current (2004) levels because M&I water use would not increase 
appreciably. Currently, all Henry Hagg Lake M&I storage contractors have a demand for full contract 
amounts each year.  

The hydrologic model tracks monthly water volumes at seven model nodes listed below and shown on 
Figure 3-8.  

• Tualatin River at Lee Falls (RM 70.7) 
• Tualatin River at Gaston (RM 63.87) 
• Scoggins Creek below Scoggins Dam (Creek Mile 5.10) 
• Tualatin River at Dilley (RM 58.82) 
• Tualatin River at Spring Hill Pumping Plant (RM 56.10) 
• Tualatin River at Farmington (RM 33.3) 
• Tualatin River at West Linn (RM 1.75) 
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Source: MWH 2006d 

Figure 3-8. Hydrologic Model Node Locations, TBWSP 

 

Except for the Spring Hill Pumping Plant, all of the model node locations coincide with existing US 
Geological Survey (USGS) or Washington County Watermaster gauging stations. The gauging stations 
were chosen based upon their period of record, location in the basin, and influence on basin operations.  

3.6.1.1 Summary of Average Annual Model Results 
The largest annual flow volume changes in hydrology that would occur under the Action Alternatives, as 
compared to the No Action Alternative, are: 

• Average annual flood control release/spill volume from Scoggins Dam, which would be reduced 
by 77 percent in Alternative 2 and 61 percent in Alternative 3 due to the increased storage 
capacity of Scoggins Dam/Henry Hagg Lake.  

• Average annual minimum flow and water right release volume from Scoggins Dam, which would 
be increased by 83 percent in Alternatives 2 and 3 due to the instream water right in Scoggins 
Creek and the RWP.  
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• Average annual Scoggins Dam storage deliveries to M&I contractors, which would be increased 
by 277 percent in Alternative 2 and 96 percent in Alternative 3.  

• Average annual Scoggins Dam storage deliveries to Clean Water Services, which would be 
increased by 109 percent in Alternatives 2 and 3.  

• Average annual stored flow JWC diversion volumes at Spring Hill Pumping Plant, which would be 
reduced by 60 percent in Alternatives 2 and 3, due to Scoggins stored M&I supply being 
conveyed in the RWP.  

The largest average annual flow volume change at a model node would be the flow in Scoggins Creek at 
Scoggins Dam, which would be reduced by 36 percent in Alternative 2 and 30 percent in Alternative 3. 
This change is due to:  

• The increased storage capacity of Henry Hagg Lake in both Action Alternatives, which would 
reduce winter spills in wet years, and  

• The conveyance of M&I supply in the RWP for both Action Alternatives, which would be 
released to Scoggins Creek in Alternative 1.  

The magnitude of change in average annual flow volume would be greatly reduced once Scoggins Creek 
flows into the Tualatin River, due to the larger flow in the Tualatin.  

Between Scoggins Dam and the Spring Hill Pumping Plant, average annual flows would be reduced with 
the Action Alternatives. Downstream of Spring Hill Pumping Plant, the average annual flows are 
increased from Alternative 1 to Alternatives 2 and 3 due to the increase in wastewater treatment plant 
discharges associated with the Action Alternatives. The Forest Grove, Hillsboro, and Rock Creek 
wastewater treatment plants are in the reach upstream of the Farmington node, and the Durham 
wastewater treatment plant is in the reach upstream of the West Linn node.  

3.6.1.2 Summary of Average Monthly Model Results 
This section illustrates the changes in hydrology at several key nodes based on monthly average values 
for wet, dry, and normal year types. While the annual average results described above (Section 3.6.1.1) 
are helpful in identifying the locations of the greatest hydrologic changes and give focus to a more 
detailed review of specific areas, they do not capture how the magnitude and direction of hydrologic 
change may vary by month or by season depending on operational assumptions.  

This section focuses on Henry Hagg Lake and the five model nodes that would be affected by the Action 
Alternatives: 

• Scoggins Creek at Scoggins Dam 
• Tualatin River at Dilley 
• Tualatin River below Spring Hill Pumping Plant 
• Tualatin River at Farmington 
• Tualatin River at West Linn 
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The Action Alternatives would have no hydrologic effect at Lee Falls and Gaston because those nodes 
are upstream of the confluence of the Tualatin River and Scoggins Creek. Flow summary tables by year 
type for the Lee Falls and Gaston nodes are available in the Surface Water Hydrology Technical Report 
(MWH 2006d).  

The hydrologic model used for the analysis is a monthly water balance model that tracks monthly 
volumes of water in Henry Hagg Lake, Scoggins Creek, and the Tualatin River. All simulated flow rates 
reported in this section are monthly average values. For each node, the values reported for wet, dry and 
normal years are the average values for the years that were classified in each water year type. While this 
offers a concise look at how hydrology varies by year type, it does not fully represent the variability of 
flows from year to year. MWH prepared exceedance curves for certain months, which illustrate all of the 
flows simulated and present the flows sorted by magnitude. To review the exceedance curves, refer to 
the Surface Hydrology Technical Report (MWH 2006d).  

Hydrologic effects of the Action Alternatives differ greatly between Scoggins Dam and West Linn. For 
example, for Alternative 3 in January of a normal year the average percent change from Alternative 1 is -
83 percent at Scoggins Dam, -19 percent at Dilley, and -2 percent at West Linn. For Alternative 3 in 
August of a normal year (same alternative and year type), the average percent change from Alternative 
1 is -21 percent at Scoggins Dam, -18 percent at Dilley, and +75 percent at West Linn.  

Tables and graphs showing the modeled monthly average flows for wet, dry, and normal years at each 
node are included in Appendix A.  

3.6.1.2.1 Scoggins Creek at Scoggins Dam 
Of all the model nodes, Scoggins Creek would see the highest degree of change in flows with 
implementation of Alternative 2 or 3. Any level of dam raise would produce additional storage, which 
would result in decreased spills or flood releases from the dam.  

Monthly average flows at the Scoggins Creek node would range from 10 to 736 cfs (Alternative 1), 25 to 
579 cfs (Alternative 2), and 25 to 736 cfs (Alternative 3). For Alternative 2 compared to Alternative 1, the 
changes in average monthly flow would range between a reduction of 88 percent in January of a wet 
year to an increase of 146 percent in December of a dry year. For Alternative 3 compared to Alternative 
1, the changes in average monthly flow would range between a reduction of 83 percent in January of a 
normal year to an increase of 146 percent in December of a dry year.  

3.6.1.2.2 Tualatin River at Dilley 
The Dilley node is at RM 58.82, about 1.2 miles downstream of where Scoggins Creek flows into the 
Tualatin River. The flow in the Tualatin River upstream of Scoggins Creek would be unchanged between 
the No Action and Action Alternatives. The average annual Tualatin River flow upstream of Scoggins 
Creek is about twice the magnitude of the average annual inflow to Henry Hagg Lake, so the effects are 
less pronounced than in Scoggins Creek but occur for the same reasons: winter flow reduction in normal 
and wet years (up to 28 percent) due to reduced spill from an enlarged Scoggins Dam, and summer flow 
reduction (14 to 24 percent) due to M&I stored water in the RWP.  
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Monthly average flows at the Dilley node would range from 29 to 2,265 cfs, 44 to 2,108 cfs, and 44 to 
2,265 cfs for Alternative 1, Alternative 2, and Alternative 3, respectively. For Alternative 2 compared to 
Alternative 1, the changes in average monthly flow range between a reduction of 28 percent in January 
of a wet year to an increase of 13 percent in May of a dry year. For Alternative 3 compared to 
Alternative 1, the changes in average monthly flow range between a reduction of 24 percent in 
September of a dry year to an increase of 11 percent in May of a dry year.  

3.6.1.2.3 Tualatin River Below Spring Hill Pumping Plant 
The Spring Hill Pumping Plant node is at RM 56.10. For the Action Alternatives, December through 
March flows would be reduced (by up to 42 percent), as compared to the No Action Alternative. The 
reduction would be due to operation of the RWP pump-back diversion from the Tualatin River at the 
Spring Hill Pumping Plant. Reduced spills from Scoggins Dam due to the increased storage capacity 
would also contribute to the December through March changes. Alternative 2 would have a greater 
effect because it includes a larger dam raise and greater volume of pump-back than Alternative 3. 
Increased flows in July through October (up to 61 percent) would be due to Clean Water Services 
releases into the Tualatin River, which would be made from the RWP just downstream of the Spring Hill 
Pumping Plant.  

Monthly average flows over the simulation period in the Tualatin River below Spring Hill Pumping Plant 
range from 23 to 3,896 cfs (Alternative 1), 40 to 3,739 cfs (Alternative 2), and 37 to 3,896 cfs (Alternative 
3). For Alternative 2 compared to Alternative 1, the changes in average monthly flow range between a 
reduction of 42 percent (December of a dry year) to an increase of 61 percent (September of a dry year). 
For Alternative 3 compared to Alternative 1, the changes in average monthly flow range between a 
reduction of 20 percent (December of a dry year) to an increase of 60 percent (September of a dry year).  

3.6.1.2.4 Tualatin River at Farmington 
The Farmington node, at RM 33.3, is important because flows at that location are a reference point for 
Clean Water Services operations. As described in Section 2.1.1, Clean Water Services releases Henry 
Hagg Lake water to meet water-quality-based flow targets at Farmington. The effects evident at the 
Scoggins Creek and Spring Hill Pumping Plant nodes, from the RWP operations and the Scoggins Dam 
raise are lessened in the downstream direction as the drainage area increases, but they are still 
somewhat evident at Farmington.  

Between the Spring Hill Pumping Plant and Farmington nodes, another hydrologic factor would be 
introduced with Alternatives 2 and 3: the Forest Grove, Hillsboro, and Rock Creek wastewater treatment 
plants discharge into the Tualatin River in the 20 mile stretch between the nodes—they would have a 
much higher magnitude in Alternatives 2 and 3 (future buildout discharge levels) than in Alternative 1 
(current discharge levels). The additional wastewater treatment plant effluent discharged into the river 
would result in higher increased flows in the summer and fall months, and lessened reduced flows in the 
mid winter months.  

The discharges from the wastewater treatment plants upstream of Farmington in Alternatives 2 and 3 
would be as follows: 
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• Forest Grove – monthly average discharge ranges from 5 to 15 cfs (discharges November 
through April) 

• Hillsboro – monthly average discharge ranges from 15 to 25 cfs (discharges November through 
April) 

• Rock Creek – monthly average discharge ranges from 120 to 160 cfs (discharges year round) 

In the Tualatin River at Farmington for Alternative 1 wastewater treatment plant effluent would account 
for between 1 percent of the flow volume (December of a wet year) to 28 percent of the flow volume 
(August of a dry year). For Alternatives 2 and 3, effluent accounts for between 4 percent (January of a 
wet year) to 42 percent (August of a dry year).  

Monthly average flows in the Tualatin River at Farmington would range from 110 to 8,446 cfs, 228 to 
8,404 cfs, and 231 to 8,561 cfs for Alternative 1, Alternative 2, and Alternative 3, respectively. For 
Alternative 2 compared to Alternative 1, the changes in average monthly flow range between a 
reduction of 7 percent in January and February of a dry year to an increase of 77 percent in August and 
September of a dry year. For Alternative 3 compared to Alternative 1, the changes in average monthly 
flow range between a reduction of 2 percent in winter months to an increase of 79 percent in August of 
a dry year.  

3.6.1.2.5 Tualatin River at West Linn 
West Linn, at RM 1.75, is the most downstream node on the Tualatin River. The pattern of monthly 
hydrologic changes resulting from the alternatives would be similar between the Farmington and West 
Linn nodes. The Durham wastewater treatment plant discharges into the Tualatin River between those 
two nodes. Alternatives 2 and 3 include buildout level discharges from the Durham wastewater 
treatment plant, which range from 60 to 85 cfs (monthly average). The additional effluent discharges 
would increase the magnitude of increased flows spring through fall and decrease the magnitude of 
decreased flows in winter, as compared to the hydrologic changes at Farmington.  

At West Linn, for Alternative 1, wastewater treatment plant effluent would account for between 2 
percent of the flow volume (December of a wet year) to 39 percent of the flow volume (August of a dry 
year). For Alternatives 2 and 3, effluent would account for between 3 percent (December of a wet year) 
to 31 percent (August of a dry year).  

Monthly average flows over the simulation period in the Tualatin River at West Linn range from 122 to 
9,935 cfs (Alternative 1), 277 to 9,829 cfs (Alternative 2), and 277 to 10,086 cfs (Alternative 3). For 
Alternative 2 compared to Alternative 1, the changes in average monthly flow range between a 
reduction of 5 percent in January and February of a dry year to an increase of 89 percent in August of a 
dry year. For Alternative 3 compared to Alternative 1, the changes in average monthly flow range 
between a reduction of 1 percent in winter months to an increase of 79 percent in August of a dry year.  

3.6.1.2.6 Henry Hagg Lake 
The hydrologic model simulated the operations of Henry Hagg Lake, including natural inflow, inflow 
from RWP pump-back diversions, contractor storage deliveries, minimum flow and water rights releases, 

3-36 
 



spills and flood control releases, and end-of-month storage. The results for reservoir elevation and 
surface area were based on area capacity tables provided by Reclamation.  

Henry Hagg Lake storage, elevation, and surface area for Alternatives 1, 2, and 3 would vary greatly 
because each Alternative would have different reservoir capacity (Alternative 1 = 62,216 acre-feet; 
Alternative 2 = 114,766 acre-feet; and Alternative 3 = 93,210 acre-feet). Generally, for each alternative 
the reservoir would reach its maximum storage in May, then deliveries would start. The delivery season 
extends through November, which generally corresponds with the lowest storage each year. The 
reservoir would store inflows through May or June, subject to flood control rules for November through 
April. Pump-back diversions (Alternatives 2 and 3) would be routed to the reservoir December through 
May as needed to ensure filling in most years. The demands in any future scenario are approximately 
equal to the active storage of Henry Hagg Lake, so Henry Hagg Lake would be heavily exercised and 
would get close to low pool (8,893 acre-feet) in dry years at the end of the delivery season 
(October/November).  

Tables showing the end-of-month storage, elevation, and surface area in Henry Hagg Lake for each 
alternative and year type (wet, dry, and normal) are included in Appendix A.  

3.7 Alternatives Considered but Eliminated from Further Study 
This section describes the other water supply options that were considered, analyzed to determine if 
they would be suitable alternatives that address the purpose and need for the project, and eliminated 
from further evaluation in this document when it was determined that they would not meet the project 
purpose and need.  

Three of the alternatives described herein include a raise of Scoggins Dam: a 20-foot raise, a 40-foot 
raise, and a 40-foot raise with a tunnel from the upper Tualatin River into Sain Creek. Hydrologic analysis 
revealed that those alternatives, as initially proposed, would not meet future water needs (that is, both 
the supplies and reliability described in Chapter 2) (MWH 2006f). However, further analysis showed that 
the dam raise options would be feasible if supplemented with additional water. The Action Alternatives 
being evaluated in this Draft PR/EIS were developed as a result.  

3.7.1 Scoggins Dam 20-Foot Raise 
A preliminary technical assessment of the feasibility of raising Scoggins Dam by 20 feet was conducted 
by MWH in 1999 and was refined by Reclamation in 2003. A 20-foot raise would not require any major 
new structures, apart from the raise of the dam itself.  

A 20-foot raise of Scoggins Dam would provide a total active storage of about 77,620 acre-feet. 
Hydrologic analysis showed that this option could provide a new water supply yield of 6,000 acre-feet at 
a reliability of 90 percent, which represents less than 12 percent of the new demand. The incremental 
storage space provided by this option (which would not fill each year) represents less than 50 percent of 
the future demand.  

This alternative was eliminated from further consideration as it would not meet the project purpose and 
need.  
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3.7.2 Scoggins Dam 40-Foot Raise 
An alternative to raise Scoggins Dam by 40 feet, but not construct the RWP and pump-back capabilities, 
was also considered. It was selected for evaluation because it would have a higher yield than the 20-foot 
raise, while impacts to non-federal property were expected to be reasonable. The 40-foot raise would 
require construction of a new spillway, approach channel, intake, chute, and stilling basin.  

A 40-foot raise of Scoggins Dam would provide a total active storage of about 105,870 acre-feet. The 
incremental storage space provided by this option (which would not fill each year) is roughly equivalent 
to the future demand. Hydrologic analysis showed that this option could provide a new water supply 
yield of approximately 52,550 acre-feet (100 percent of future demands) but at a reliability of only 
18 percent. The yields in this drainage area illustrate the need for additional inflow into the expanded 
reservoir in order for it to fill on a more regular basis.  

This alternative was eliminated from further consideration because the 40-foot dam raise would not 
meet the project purpose and need without inclusion of the RWP and pump-back.  

3.7.3 Scoggins Dam 40-Foot Raise Plus Sain Creek Tunnel 
The Sain Creek Tunnel would supplement the natural inflow into Henry Hagg Lake with water from the 
upper Tualatin River. The intake point for the Sain Creek Tunnel would be at Lee Falls. Water would be 
diverted through the Sain Creek Tunnel from November through April when unappropriated water is 
available in the upper Tualatin River and when space is available in Henry Hagg Lake. During dry years, 
only a small amount of water would be available for diversion through the Sain Creek Tunnel. Hydrologic 
analysis shows that additional supply developed with the Sain Creek Tunnel would increase the new 
water supply yield at 90 percent reliability to 26,000 acre-feet. However, this still only represents about 
half of the future demands. This option could provide a new water supply yield of approximately 
52,550 acre-feet (100 percent of future demands) at a reliability of 50 percent.  

This alternative was eliminated from further consideration as it would not meet the project purpose and 
need. It also would have significant adverse impact to aquatic resources in the upper Tualatin River.  

3.7.4 Stimson Dam 
Four alternatives were considered that would construct a new dam downstream of the existing Scoggins 
Dam and immediately upstream of the existing Stimson Lumber processing facility on Scoggins Creek. 
The alternatives were similar—each included breaching the existing dam—but four different heights 
were considered for the new dam:  

• elevation 313 feet, which is the height of the existing Scoggins Dam 
• elevation 333 feet, equivalent in height to a 20-foot Scoggins Dam raise 
• elevation 343 feet, 30 feet higher than the existing dam 
• elevation 353 feet, equivalent to a 40-foot raise of Scoggins Dam 

Following preliminary analysis, the first three Stimson Dam alternatives were eliminated from further 
study. The first two were dropped because of their relatively high costs per acre-foot and because 
neither would provide at least 50,000 acre-feet of additional storage. The third, equivalent in maximum 
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reservoir elevation to a 30-foot raise of Scoggins Dam, would have provided approximately the same 
amount of new storage as a 40-foot Scoggins Dam raise. However, analysis determined that it would 
have greater environmental impacts and cost much more than a 40-foot Scoggins Dam raise.  

The fourth alternative, constructing a dam at Stimson to a 353-foot elevation (equivalent to a 40-foot 
Scoggins Dam raise) would provide more storage and, thus, better reliability, than the 40-foot Scoggins 
Dam raise. The impacts would include all of those associated with a 40-foot raise of Scoggins Dam in 
addition to those related to the additional area of inundation between the existing Scoggins Dam and a 
new dam at Stimson. The alternative would impact the Stimson lumber mill and would require 
relocation of the entrance road to Scoggins Valley Park, as well as the park entrance and related 
facilities.  

The Stimson Dam site is approximately one-half mile downstream of Scoggins Dam. A Stimson Dam with 
a full pool elevation equal to that of a 40-foot Scoggins Raise (elevation 343.5 feet) would provide an 
additional storage capacity of about 69,400 acre-feet. Hydrologic analysis showed that this option could 
provide a new water supply yield of 11,000 acre-feet at 90 percent reliability, which represents about 21 
percent of the demand. The larger reservoir would be able to provide for some incidental carryover of 
water from wet years into dry years, and could provide a new water supply yield of up to 53,000 acre-
feet (100 percent of future demands) at a reliability of 25 percent (depending on carry-over).  

The Stimson Dam alternative was eliminated from further consideration as it was more costly than the 
40-foot raise option for Scoggins Dam, had more environmental and social impacts than the 40-foot 
raise option, and could not meet the purpose and need without inclusion of the RWP pump-back.  

3.7.5 Irrigation Exchange Pipeline from the Willamette River 
An alternative was considered that would construct a 23-mile pipeline from a new diversion and pump 
station on the Willamette River near Newberg to supplement water in Henry Hagg Lake. The proposed 
pipeline alignment would be within existing rights-of-way.  

TVID maintains water rights in Henry Hagg Lake for about 27,000 acre-feet. TVID is authorized by federal 
contract to irrigate up to 17,000 acres per year, and typically serves this amount of acreage every year. 
The terms of the federal contract prohibit TVID from irrigating any more than this amount of land per 
season, although irrigation water may be applied anywhere within the 34,000 acres of irrigable land 
within TVID’s boundaries. The TVID maintains service contracts with about 370 individual water users. 
Average water use by the TVID is about 15,500 acre-feet (5 billion gallons) per season, at an average 
application rate of slightly less than 1 acre-foot per acre.  

The concept of the irrigation exchange pipeline alternative is to pump Willamette River water from the 
Newberg area north to TVID’s existing pumping plant on the Tualatin River. This water would replace 
base season withdrawals from stored supplies in Henry Hagg Lake. In concept, Willamette River supply 
could replace approximately 19,000 acre-feet of TVID’s allocation, thereby freeing the stored supply in 
Henry Hagg Lake for instream flow augmentation or M&I needs. Approximately 30 percent of TVID’s 
27,000-acre-foot allocation would still need to come from Henry Hagg Lake to serve agricultural users 
upstream of the TVID’s diversion on the Tualatin River.  
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The 19,000 acre-feet of new yield from the pipeline would have a reliability of 100 percent. However, 
19,000 acre-feet represents less than 40 percent of the future demand increment of 52,550 acre-feet.  

To meet anticipated needs, the irrigation exchange pipeline would have to be supplemented with 
another water source, assumed to be a 20-foot Scoggins Dam raise. Impacts of the pipeline, therefore, 
would be in addition to those of the 20-foot dam raise. Although the pipeline alignment would follow 
rights-of-way, it would involve 20 to 30 stream and wetland crossings, which would be in addition to 47 
acres of wetland impacts from the 20-foot dam raise.  

The irrigation exchange pipeline was dropped from further evaluation because of the additional 
environmental impacts and because TVID considers this alternative to be unacceptable. The pipeline 
would affect TVID’s ability to supply water on demand, as the Willamette River diversion would be 30 
miles from its current supply instead of 7 miles—the distance between TVID’s Tualatin pump station and 
Scoggins Reservoir. The 23-mile difference would delay delivery of water and would significantly 
increase TVID’s annual O&M costs. This alternative would also cause the water level in Henry Hagg Lake 
to drop more quickly each year.  

This alternative was eliminated from further consideration as it was more costly than other options that 
met the purpose and need, it had more adverse environmental impacts, and it reduced the reliability of 
the irrigation water supply and was not acceptable to the TVID.  

3.7.6 New In-Line Tributary Storage 
Over the past 60 years, multiple potential in-line storage (i.e., dam/reservoir) sites have been identified 
in the Tualatin Basin. Many of those have been evaluated in great detail.  

In the 1940s, Reclamation and the US Army Corps of Engineers began evaluating storage sites, primarily 
to support irrigated agriculture. In a series of studies, the following reservoir sites were evaluated: 
Scoggins Creek, Gales Creek, East and West forks of Dairy Creek, and the Tualatin River at Gaston. By the 
1950s, Scoggins Creek had been identified as a preferred reservoir site. Congress authorized 
construction of the first phase of the Tualatin Project in 1962. The first phase, which created Henry Hagg 
Lake, was completed in 1975.  

As construction plans for the first phase of the Tualatin Project slowly progressed, it was determined 
that a second phase was needed to meet additional water demands from the M&I, water quality, 
recreational, and agricultural sectors, as well as to provide flood control. Congress authorized feasibility 
studies for a second phase of storage in 1966. In the 1960s and 1970s, Reclamation evaluated numerous 
new reservoir sites in the Tualatin Basin and nearby coastal areas; these sites include Nehalem, 
Glenwood, Gales Creek (two sites), Cherry Grove, Gaston, Mt. Richmond, West and East forks of Dairy 
Creek, Banks, McKay Creek, Shady Brook, Mountaindale, Rock Creek, and Holcomb Lake. Sites were 
initially evaluated considering geologic conditions, water availability, and cost. Subsequent analyses 
considered location, environmental impact, flood control benefits, and recreation. By the mid-1970s, 
the Gaston area had been identified as the most favorable in terms of geology, water availability, and 
cost-benefit ratio. After the preference for the Gaston site became public, local residents became 
involved in discussions related to the potential inundation of farmland, homes, and cultural resources. 
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Multiple locations were evaluated in the Gaston area, including the Gaston site (0.5 mile upstream of 
the town of Gaston), the Mt. Richmond Site (1.75 miles upstream of the Gaston site), and the Cherry 
Grove site (at the upstream end of the Patton Valley). Although the Cherry Grove site was favored by 
local residents because of its lower impact on surrounding lands, it was ultimately rejected based on 
geologic investigations.  

In the 1980s, Reclamation recommended the Mt. Richmond site for an 110,000 acre-feet reservoir. A 
draft PR/EIS was released in 1983. The project was not approved, however, because of the potential 
environmental effects, strong local opposition, continuing development in the area that would be 
inundated, and potential high costs. The dam and reservoir was estimated to inundate approximately 85 
acres of wetlands, much of which is high value. Approximately 6 miles of anadromous fish habitat would 
be lost, affecting coho, winter steelhead, and trout. Wildlife habitat, including Important Big Game 
Habitat (classified by ODFW) would be affected. The Mt. Richmond reservoir would inundate most of 
the community of Cherry Grove, including a cemetery, residences, farms, and roads, as well as identified 
prehistoric sites.  

Reclamation designed a project in 1980 to construct a dam and reservoir just west of the city of Gaston 
on the Tualatin River. Development of the Gaston dam and reservoir, which was planned to provide a 
water storage capacity of 119,000 acre-feet, was determined to have significant impacts on existing land 
uses, including relocation of roads, powerlines, and other utilities, and most of the community of Cherry 
Grove. The project would affect approximately 10 miles of the Tualatin River and associated 
anadromous fish habitat, and would have more wetland impacts than the Mt. Richmond dam and 
reservoir. The Gaston project would have similar types of impacts as the Mt. Richmond project, but to 
an even greater extent. Reclamation stopped planning for the project in 1993.  

The most recent consideration of new storage sites in the Tualatin Basin was conducted as part of the 
Phase I Regional Water Supply Plan (see Section 1.5.2). The Phase I Water Source Options Study, 
completed in 1992, evaluated six potential storage sites in the Basin: Gaston reservoir, Mt. Richmond 
reservoir, Barney reservoir expansion, Rock Creek reservoir, McKay Creek reservoir, and the Wilson 
River reservoir and diversion. All of the sites had been considered previously by Reclamation, except for 
Barney and Wilson River, which are outside the Tualatin River watershed. With the exception of the 
Barney reservoir expansion project, the Phase I Water Source Options Study recommended that all new 
storage options in the Basin should be dropped from further consideration. Factors included limited 
water availability, major land use and environmental impacts, and water rights conflicts.  

Reclamation determined that new in-line tributary storage options would not meet the criteria for 
effectiveness, efficiency, and/or acceptability; therefore, they were eliminated from further 
consideration.  

As part of the WSFS, two additional storage options were considered. The options were suggested by 
stakeholders during the public review process. One option considered construction of a new dam on the 
Nehalem River near the Timber Junction of the Sunset Highway — about 10 miles upstream of Vernonia, 
Oregon. A diversion pipeline would be installed to carry stored water across the Coast Range Mountains 
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into the west fork of Dairy Creek. The second option considered constructing a new dam in the 
Tillamook Burn portion of the Coast Range (or a dam in the Devils Lake Fork of the Wilson River) and 
pumping the stored water through a pipeline over the mountains and into the Clear Creek watershed or 
the headwaters of Gales Creek.  

Both additional storage options were not recommended to be carried forward for detailed study. The 
reasons for this included: cost, difficulty in obtaining necessary permits, poor flood control, and high 
environmental and property impacts (Clean Water Services 2004).  

3.7.7 Off-Stream Tributary Storage 
The objective of off-stream storage is to improve water quality in the tributaries to the Tualatin River 
during summertime low-flow periods. This water supply option could only meet the Clean Water 
Services instream need component of the total demand. Instream demand is approximately 
15,200 acre-feet of new water supply. Off-stream storage would improve water quality by impounding 
water away from the tributaries during the wet season and releasing it back to the channel in low-flow 
periods. Two general engineering approaches could be used to achieve off-stream storage: 

• Small dam constructed on a small, low-flow tributary (non-perennial stream) to supplement the 
flow of a targeted primary tributary.  

• Impoundment (manmade pond) created by excavating an area and placing the excavated fill 
around the perimeter to form a dike. A diversion would be created on a tributary; and water 
would be pumped to there under excess flow conditions and impounded for later release. 

Small dams would impact fish and wildlife habitat and wetlands, as well as property and potentially 
roads and land use. The impoundment method has less environmental impact in more undeveloped 
areas of the watershed. Since impoundment stores water at lower elevations than the small dam 
method, anticipated impacts would be primarily human land use and property conflicts (MWH 2004). 
Off-stream storage impoundment would compete directly with existing land uses, and they are area-
intensive. Large parcels of low-elevation, relatively flat terrain not far from a tributary are valuable for 
multiple land uses.  

While both small dam and impoundment methods are physically feasible methods of augmenting 
streamflow in the Tualatin Basin, the costs and impacts to private property and land uses are major 
drawbacks. Clean Water Services may elect to continue to investigate off-stream storage options as part 
of its water quality management mission, but this alternative was not carried forward for more detailed 
evaluation in this document.  

This alternative was eliminated from further consideration because it did not meet the purpose and 
need. It could also have significant social and environmental consequences.  

3.7.8 Henry Hagg Lake Dredging 
As part of the WSFS, an option to dredge bottom sediments from Henry Hagg Lake to increase storage 
capacity was considered. The option was suggested by stakeholders during the public review process. 
With this option, approximately 14 million cubic yards of soil would be removed from the reservoir, 
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yielding approximately 8,600 acre-feet of active storage. Dredge spoils would be dewatered and placed 
in areas below the dam or hauled off site.  

The dredging option was not carried forward for additional analysis because of issues associated with 
the large volume of dredge spoils, costs, impacts of handling and disposal of dredge spoils, disturbance 
of soils and geology of the lake and surrounding area, and limited gain in additional storage volume 
(Clean Water Services 2004).  

3.7.9 Other Regional Water Supply Options 
The other major water sources in the region (Clackamas River, Bull Run reservoirs, and the Columbia 
River) are geographically removed from the areas served by the Partners. The Clackamas River has 
relatively limited supplies that are already targeted for meeting Clackamas County water needs. Bull Run 
Reservoir Number 3 cannot be developed within the timeframe of the JWC and TVWD and there are 
currently no plans for expansion in the Bull Run. The City of Portland, the exclusive holder of the rights 
to the Bull Run water supply, will continue its evaluation of the feasibility and appropriateness of the 
Bull Run Number 3 development because of the significant cost, timing, and environmental 
considerations. The Columbia River would be an extremely costly option due to the long transmission 
distance, and also presents environmental and water rights problems, and is not a reasonable water 
supply option for the Partners. Water rights applications for the Columbia River are not being accepted 
by the State of Oregon because of significant issues related to water appropriations and use. Several fish 
species in the Columbia River system are listed as threatened or endangered under the federal ESA, and 
long-term water quality protection is a major issues inhibiting the river as a regional water source.  

This alternative was eliminated from consideration as it could not meet the purpose and need and was 
not within the Partners’ ability to implement.  

3.7.10 Groundwater 
Groundwater use is limited because of the geologic formations within the Tualatin Basin. OWRD has 
identified several groundwater management areas that have been restricted as a result of declining 
groundwater levels. This source option is very limited and not adequate for meeting estimated future 
water demands. Therefore, it was eliminated from consideration. 

3.7.11 Hydropower 
An alternative was considered that would add a hydropower plant with a 40-foot Scoggins Dam raise 
and RWP. MWH did a reconnaissance study of the potential for constructing a small hydropower unit 
that would use flows in the RWP (MWH 2005). The study modeled potential energy generation, 
developed preliminary plans for the plant, estimated project costs, and included an economic analysis of 
three potential plant sizes/outputs. While the study found that a hydropower addition to the RWP 
would be technically feasible, the economic analysis showed that benefits would not exceed costs in any 
one year, indicating that the hydropower addition would not be economically feasible. In addition, 
hydropower generation at Scoggins Dam would, by necessity, be subservient to contract water releases 
and environmental protection needs, further reducing the economic feasibility of this alternative.  
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