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Purpose:   The purpose of the Alternatives Description phase of this study is to provide more detailed descriptions of each proposed alternative, as defined within the April 19, 2012 Service Agreement, and as selected by the Temperature Work Group (TWG) on April 13, 2012.  Once agreed upon these descriptions will establish the basis of analysis for the Special Study.
Authority:  The Central Valley Project Improvement Act of 1992 – P.L. 102-575, Title 34 (CVPIA), provides the legal authority for projects that restore the fishery resources of the Trinity River. Specifically, Section 3406(b)(1) states in part, “That in the course of developing and implementing this program, the Secretary shall make all reasonable efforts consistent with the requirements of this section to address other identified adverse environmental impacts of the Central Valley Project not specifically enumerated in this section.” Actions identified in the ROD are for the purpose of addressing the “significant declines [in anadromous fish runs] following the construction and operation of the Central Valley Project’s Trinity River Division in the early 1960s.” The Solicitor’s Opinion to the Secretary of the Interior dated May 22, 1998 clarifies this relation of adverse impacts of the CVP to specific actions of the Trinity River Restoration Program when it states “to the extent activities are designed to address adverse environmental impacts of the Project they are authorized by section 3406(b)(1).”
Study Objective:  The objective of the Special Study is to investigate structural and/or operational alternatives and provide recommendations for improving the transmission of cold water, that is less than 50ºF, through Lewiston reservoir, including changes at either the Trinity and/or Lewiston Dam facilities, or within Lewiston reservoir.  The TWG is reviewing performance requirements in order to define specific criteria, which will help establish the relative degree of success for each alternative. 
Initial Goals:  The TWG initially outlined several broad goals.  Though ongoing work remains to finalize, clarify and rank these goals, the following generalized goals were developed at the April 13, 2012 meeting and are presented for consideration:

1) Habitat improvement on the Trinity River; increased mileage

2) Improve cold water transmission upstream of Lewiston Dam

3) Increased Salmon production

4) Increased recreational benefits and minimized impacts to same.
Generalized Considerations:  At the April 13, 2012 meeting with the TWG it was determined that two items should be considered with each alternative analyzed.  These include:
1) Lewiston Power Plant & Hatchery Upgrades.

An upgrade to the Lewiston Dam Power Plant and hatchery is currently planned.   This upgrade is scheduled for completion in 2014.  This should be considered as in-place with each alternative considered.  It has been suggested that the new power plant may lower the released water temperature  at Lewiston Dam by as much as 2° F simply due to lowering the intake level at the dam.  Currently the dam gates spill water from the surface of the reservoir.
The new power plant is reportedly designed to pass 450-500 cfs, which should handle the majority of base flows, facilitating more effective control and management of flows and water temperature at Lewiston Dam.
2) Trinity Dam Temperature Control Device (TCD)

Though this concept could be viewed as a separate alternative, it was felt that the addition of a TCD could improve the performance of any other alternative proposed.  A specific cost will be established for a TCD on the Trinity Dam.  This could be viewed as either a standalone work product or an add alternate for any alternative analyzed.
Historic monitoring of Trinity Dam releases demonstrates an increase in temperature from roughly 43° F to 51° F throughout the year.  The current Trinity Dam power plant intake is roughly 200 feet above the bottom of the reservoir.  This may allow a significant cold water pool to go unused simply due to physical limitations.  The addition of a TCD could allow better mixing and management of the cold water pool within the Trinity Reservoir.
3) Clear Creek Tunnel Intake to Carr Power Plant & Whiskeytown Reservoir
The IE of the tunnel is fixed and the intake structure will be a significant consideration.  The provision of flows to Whiskeytown cannot be diminished or impacted.
Alternatives to be Analyzed
At the April 13, 2012 TWG meeting it was determined that the Special Study should evaluate four (4) distinct alternatives.  These include:

1) The removal or partial removal of Lewiston Dam.

2) The dredging or reshaping of bottom of the middle portion of Lewiston Reservoir.

3) Tunnel or pipe for Trinity flows to the Lewiston Dam (replacing flows through the reservoir), and

4) Raising Lewiston Dam.

The following individual alternatives descriptions layout a more detailed understanding of each alternative and what specifics, if known, should be considered and/or presented within the Special Study report.

Alternative #1, Modification of Lewiston Dam

Generally speaking the title outlines this alternative; removal or modification of Lewiston Dam.  The alternative should look at two (2) options.  One option would consider the complete removal of the dam while the other option would look at partial removing, such as notching, or removing a portion of the dam.

Objectives.  Fundamentally the basic objective of this alternative would be to reestablish the Trinity River, upstream of Lewiston Dam, as a more riverine environment, with control only at Trinity Dam.  It is presumed in this alternative that the river will be allowed to naturally reshape and reestablish itself throughout most of the Lewiston Reservoir.
Mitigation measures and stream bank reforestation will likely be required to provide natural shade for fish species.  This alternative will likely include full restoration of the ~7 miles of former riverbed, which would involve reforming the terrestrial contours, revegetation and the relocation or removal of the existing Lewiston lake appurtenance structures.
Constraints.  Either removal or notching of Lewiston Dam presents a major design challenge; maintaining the intake to Clear Creek tunnel.  In this alternative a mechanism to provide available water to the tunnel intake would need to be provided.  This may take the shape of a stream side fish screen and forebay around the tunnel intake, similar to what was recently constructed at Red Bluff.  However, grade differential, stream slope, and other physical constraints will need to be considered.
An additional consideration would be the power generation at Trinity Dam.  Currently Lewiston Reservoir is used as a regulating system for the tail water at the Trinity power plant.  Removal of the Lewiston Dam could impact Trinity Dam.
Opportunities.  The most obvious opportunity would be the reestablishment of ~7 miles of the Trinity River to a more natural riverine environment.

Alternative #2, Dredging of Lewiston Reservoir

Objectives.  The dredging alternative has two objectives: isolate cold water released from Trinity dam and inhibit mixing with warm water in Lewiston reservoir due to lateral influences. The alternative would create, within the reservoir, a cold water channel, facilitating a more effective and timely delivery of Trinity releases by enhancing the cold-water density current and minimizing lateral mixing with warm water in shallow areas of the reservoir.
Theoretically the existing Lewiston Reservoir has three functional regimes within it.  The northern section, between Trinity Dam and the Pine Cove marina, fundamentally acts like a river with narrow reaches and a few shallow backwater areas where water can heat.  The gradient in this reach is steeper, and a current is detectable even at low flows.  The middle section, between Pine Cove marina and the deeper section, roughly 2 miles downstream, consists of wide, shallow areas where water can heat and other areas where the former river channel remains, mostly intact and submerged.  This section acts like a shallow reservoir, providing sufficient residence time and depth to allow lateral mixing; a prime cause of heating.  The southern portion becomes deeper and wider, acting more like a lake or reservoir.  Cold water plunges to the bottom here and transits the lake bottom in a density current towards Lewiston Dam.  This alternative focuses on the middle reach of the reservoir.

The conceptual intent is to isolate the wide, shallow areas from the channelized areas through reshaping of the existing reservoir.  This reshaping will include deepening and redefining the channel and creating an underwater berm, inhibiting existing lateral connectivity between the resident warm water and Trinity introduced cold water.  The purpose of the redefined channel is to allow the cold water a more direct, and deeper, travel route into the southern section of the reservoir thereby reducing mixing and promoting efficient cold water transmission.  Figure 1 illustrates the dredging concept proposed in this reach.  Note that boat traffic on Lewiston lake is limited to small craft and a 10 mph speed limit.  Dredging the berm to a depth of 2.5 feet below normal low water in the lake will retain most if not all recreational access and benefits to the entire lake surface.
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Figure 1

Constraints.  Environmental impacts will be considerable with this alternative as most of the work will be an “in-water” activity.  Turbidity will be a challenge.  Challenges will also center around location of the reformed and submerged cold-water channel, including shading considerations, i.e. trying to follow the existing channel or reroute to optimize natural shading.  Maintaining the channel overtime and high flow releases by Trinity Dam should also be considered.
Additionally, the impact of the segregated, warm water areas will need to be analyzed and evaluated as the existing circulation patterns will be altered.  

Opportunities.  Turbidity may not be as much of a challenge due to the heavy historic mining impact on the area.  The majority of the work area is composed of mining tailings, i.e. gravel and rock cobbles.  Additionally, the reshaping of the flow areas might afford design considerations related to high/low flow channels and help promote improved lake fishery habitat.
Alternative #3, Tunnel or Pipe Trinity Flows
Objectives.  The objective of this alternative is to transmit an undetermined portion of the Trinity cold water releases to the Clear Creek tunnel forebay in the fastest, most efficient manner possible, providing for reduced residency time within the portions of the Lewiston Reservoir, which may impact temperature the most.
This alternative involves two options; a pipe within or along the Lewiston Reservoir, or a tunnel from some point within the reservoir near the Trinity Powerplant to the Clear Creek tunnel intake forebay.  Potentially, this alternative may involve a combination of a pipe and tunnel.  The Special Report will assess the options and address one concept in order to provide a basis of analysis.
The concept of the pipe, whether in the reservoir or on an adjacent bank, is the rapidity of transport, i.e. getting the cold water to the lower Lewiston Reservoir faster than the existing system, thereby maintaining and managing the water temperature more effectively.
It has been suggested that the pipe could be flexible and lay on the bottom of the existing reservoir, thereby allowing the cold water a thermal separation from the warmer air and sun.  Alternatively, it has been suggested that a rigid pipe be constructed along the boundary of the Lewiston Reservoir.  The beginning and ending of both lines are undetermined at this time, as are the size, alignment, intake configuration, and material types.

The tunnel concept would likely ‘cut the corner’, through the mountain, delivering water to the Clear Creek tunnel forebay faster and, potentially, with less temperature impact (reduction).  The actual location, size or orientation of the tunnel has not been determined.

Constraints.  The piping alternative would likely be transporting a cold water component, but not all the water.  The Trinity Dam releases large volumes at certain times throughout the year; volumes in the 4,000 – 14,000 cfs range.  With this in mind, the transmission method in this alternative would really be dealing with base flow scenarios and temperature management at the Lewiston Dam.  It is undetermined what the flow rate the pipe or tunnel would need to carry.  Therefore, the pipe type, size and limits are undetermined at this point.  Temperature modeling will assist with this analysis.  
Opportunities.   This alternative could have little, if any impact upon recreational activities on and around Lewiston Reservoir.  Depending upon the pipe type, for instance the use of a flexible conduit, could present minimal construction challenges if it is simply laid down the middle of the existing reservoir.  The construction of this alternative could, with little effort and in combination with the new power plant at Lewiston Dam, provide much more effective water temperature management. 
Alternative #4, Raise Lewiston Dam

Objectives.  The objectives of this alternative are to create a deeper cold water pool within Lewiston Reservoir and to make the entire length of the reservoir act less like a river and more like a reservoir, insulating and preserving a better cold water pool.  Theoretically this will enable a stratified flow regime and promote less mixing of the warmer epilimnion with the cooler hypolimnion.
It is anticipated that Lewiston Dam will need to raise 30-feet in order to facilitate this alternative.  Usually thermoclines are around 30-feet in depth.  Using this logic it is anticipated that the current maintained water surface of Lewiston Reservoir would, in essence, become the interface between the warm, surface water and the cold water pool.  Temperature modeling will determine the raise height so that cold water transmission and temperature influences are promoted and minimized, respectively.
An increased volume of the cold water pool within the Lewiston Reservoir could provide a more effective and efficient management scheme at Lewiston Dam.

Constraints.  There are many adjacent uses, residences, RV parks and public facilities such as roads, which would need to be relocated, mitigated, or acquired in order to raise Lewiston Dam.  Each of these will have varying degrees of impact and cost.  Additionally, the elevation of the Trinity Dam power plant and outlet works (tail water effects) will need to be verified in order to determine that a surface level rise in Lewiston Reservoir will not adversely impact power production or dam safety.

Additional considerations should also include impact to the Clear Creek tunnel intake, the existing hatchery facility, the proposed Lewiston Dam power plant and future fish by-pass facilities.

Opportunities.  Increasing the cold water pool within Lewiston Reservoir could provide an added degree of safety related to dry year storage, water temperature releases at Lewiston Dam and the Clear Creek tunnel intake.  A dam raise would also increase the recreation benefit of the lake by a significant amount.  Additionally, the proposed power plant would gain roughly 30-feet of hydraulic head, which may promote additional generation potential.
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