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Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract


The Naches River, a tributary of the Yakima River, Washington, is regulated by headwater irrigation reservoirs, mainstem diversions for irrigation and a diversion of up to 450cfs for hydropower production.  The current regulation scheme creates a situation where the river is abnormally high during mid-late August through September, when water storage in the headwaters is released through the mainstem Naches to diversion points downstream on the Yakima River.  Flows are generally low during the months of June, July and the beginning of August, with flows as low as 150 cfs immediately downstream of the Wapatox diversion.  150 cfs immediately below the Wapatox oftentimes becomes 60 cfs and less in the by-pass reach, the by-pass reach being the portion of the Naches River between the Wapatox Diversion and the Wapatox outfall to the Naches.  At 150 cfs, much of the off-channel habitat in the 7.4 mile by-pass reach is dry and/or inaccessible and fish passage is extremely difficult.

Up to 450 cfs may be diverted by the Wapatox Canal to serve the Naches Power Plant year around.  This power diversion is at the upstream end of the largest flood plain on the Naches River.  The Wapatox/Naches Power facility diverts water into a canal that flows 7.4 miles on grade to a head works that directs the water through the power plant and back into the mainstem Naches River.  De-watering is a serious problem in the bypass reach of the Naches River which historically has supported Bull Trout, Steelhead, Spring Chinook and Coho.  The Wapatox Diversion creates serious passage barriers due to low flows, dewaters off-channel rearing habitat and dewaters potential mainstem spawning areas.

b. Justification as high priority


Purchasing the water rights for Wapatox/Naches Power Plant diversions from the Naches River is a time-limited acquisition opportunity being undertaken by the Bureau of Reclamation and this acquisition will directly benefit anadromous fish species.  The low flow by-pass reach on the Naches River mainstem, if provided sufficient, consistent flow, will provide off-channel rearing habitat for Steelhead, Bull trout, Coho and Spring Chinook, excellent spawning habitat, and correct a serious passage barrier to steelhead in the Lower Naches, providing access to additional suitable habitat in the Upper Naches.

This project proposal is a cost share with BOR.  The Yakima Basin Watershed Enhancement Project provides BOR the authority to conduct environmental restoration within the Yakima Sub-basin.  This cost share will also provide FCRPS mitigation for anadromous fish losses by providing high quality spawning and rearing habitat and passage.

1. Species at risk include Steelhead and Bull trout, both ESA listed species, and Spring Chinook and Coho, subjects of extensive restoration and supplementation by the Yakama Nation and NWPPC.  The imminent risks created by this dewatered bypass reach include stranding of juveniles, lack of passage to suitable spawning and rearing habitat, dissolved oxygen limitations and temperature problems.  This project is broadly recognized throughout the Columbia Basin as providing tremendous habitat benefits through a single acquisition that will result in 450 cfs being returned to a biologically significant reach of the Naches River.

2. No permits are required for this project.  PacifiCorp owns the water right for operation of the Naches Hydroelectric Project that receives water through the Wapatox Canal.  The Bureau of Reclamation has authority under Title XII of Public Law 103-434, the Yakima Basin Water Enhancement Program, to purchase water rights in the Yakima Basin to provide instream flows for fish.  The Bureau has clear legislative authority and appropriations for such water acquisitions.  It also has an ongoing program to address operations and maintenance and monitoring and evaluation for its projects within the Yakima Basin.  The Bureau of Reclamation and PacifiCorp are currently exploring a willing buyer willing seller arrangement to transfer the PacifiCorp water right to the Bureau of Reclamation.  The Bureau of Reclamation, Washington Department of Ecology, and Bonneville Power Administration have signed a letter of intent to PacifiCorp on this project dated May 24, 2000.  The Bureau's current goal is to complete negotiations so that additional water could be provided in the reach beginning in the summer of 2001.  This arrangement would not affect the water rights of irrigators that would continue to take their water from the Wapatox Canal.   

c. Rationale and relationship to criteria for high priority projects adopted in the 2000 Fish and Wildlife Program

The Columbia River Basin Fish and Wildlife Program 94-55, December 14, 1994 at Section 7.11C.1 encouraged PacifiCorp to work with the Washington Department of Ecology, fish and wildlife agencies and tribes to provide adequate flows at the Wapatox Project.  

The Wapatox acquisition will restore 425 cfs to the 7.4 mile bypass reach.  Currently this reach provides reduced habitat function due to the dewatering of side channels, spawning gravels, and passage impediments.  The restoration of 425 cfs will rewater the side channels, provide sufficient flow over suitable spawning gravels and reduce passage impediments.

Part of the Reaches Study being conducted by Jack Stanford, University of Montana, under contract with the BOR, is to determine the biological contributions that functioning reaches contribute to the productivity of anadromous fish.  Data collection has been started to determine the impacts of the Wapatox diversion on the bypass reach and benefits derived from incremental decreases of the Wapatox diversion.  Measurement including increased side channel habitat and access, increased spawning areas and a decreasing number of passage impediments is being conducted by Stanford and will be developed as part of the monitoring and evaluation of this project.

There are immediate, measurable benefits to ESA listed steelhead and bull trout in restoring in-stream flows to 7.4 miles of the Naches River.  These benefits include access to side channel habitat, increased spawning habitat, and correction of passage impediments created by low flows.

This project will also re-connect areas of habitat between the lower end of the Naches River and high quality habitat in the headwaters including areas such as the American River.  Increasing in-stream flows will also allow for proper hyporheic functioning of the Naches Reach, which the Reaches study has found to provide a multitude of benefits.  These benefits include surface water temperature moderation by groundwater contributions during both hot and cold seasons, and macroinverterbrate productivity in the interstitial spaces in the alluvial aquifer.  Currently, periodic low instream flows do not allow for full utilization of this alluvial aquifer.

The Naches River is 303-d listed for a variety of contaminants including temperature and metals.  Increased instream flow will alleviate a portion of the temperature issue.

The Wapatox water rights acquisition meets all of the criteria for consideration of High Priority projects.  The acquisition project serves several purposes from a biological perspective, is a cost share with BOR, is a collaborative effort between the BOR and Yakama Nation, was a recommended project in the 1994 Fish and Wildlife Plan, is approved by Yakama Nation and part of the Tribal Recovery Plan and is strongly supported by the Washington State Department of Fish and Wildlife, Washington Department of Ecology, and the USBOR.
d. Relationships to other projects 
The Yakima basin is home to an array of salmonid supplementation, habitat restoration and research projects.  Adaptive management and directed research have facilitated the efforts of local fisheries managers to augment salmon, steelhead, and bull trout populations, as well as provide competent habitat conditions where wild runs could complete their life cycles.  The combined efforts of agencies of the federal government, the Yakama Nation, the state of Washington, and local and private entities have produced numerous linkages that will bolster the overall effectiveness of this proposed project.  

Ground-breaking work, currently funded by the US Bureau of Reclamation (BOR) Yakima River Basin Water Enhancement Project (YRBWEP) under the direction of Dr. Jack A. Stanford, Professor of Biology at the University of Montana, Director of the University of Montana’s Flathead Lake Biological Station, and world-renowned river ecologist, is underway to further refine our understanding of the unique physical/biological structure and operation of the Yakima mainstem and its tributaries.  The Naches River below Wapatox Dam was identified as a critical reach in Prof. Stanford’s Reaches Study in the Yakima basin with respect to its value as salmonid habitat for all life stages, and its restoration potential.  The unique geohydrology of the reach and the composition of the Naches River itself in this area provide a near-perfect environment to support the aquatic food web and the physical habitat attributes necessary for a properly functioning floodplain ecosystem.  However, periodic and prolonged low flows below the power plant diversion, attributable to the operation of the Wapatox/Naches Power Plant, limits the productivity of this reach.  Work is currently being done to identify changes in habitat (especially vital off-channel juvenile rearing habitat) in the Naches River over time attributable to human influences such as floodplain constriction and irrigation withdrawals.  The early conclusions of this project overwhelmingly favor the return of water diverted for Wapatox/Naches Power Plant operations to the Naches River, and monitoring planned for this reach will help evaluate the effects of this project on salmonid habitat in the Wapatox reach.  Present and future collaboration between the BOR, Yakama Nation, WA Department of Fisheries and Wildlife, and the University of Montana, including the Yakima-Klickitat Fisheries Project and other projects, will provide the expertise and funding necessary to evaluate the effects of this proposed project.

e. Proposal objectives, tasks and methods
Objectives 

Provide sufficient in-stream flows to the Naches River to restore high quality habitat for listed species consistent with sub-basin planning.  This objective is clearly consistent with the existing sub-basin plan.   


Tasks and Methods 

Provide cost share to purchase Wapatox Power diversion from PacifiCorp on Naches River.

f. Facilities and equipment
After acquisition BOR will use YRBWEP funds to decommission the Wapatox facility.  In-stream flows will be protected through the Washington State Water Trust formed in 1998.

g. References

Rationale for Acquisition of the Wapatox Power Plant Water Right

on the Naches River, Washington, Jack A. Stanford.  
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B.A. History University of Washington, 1991
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Rationale for Acquisition of the Wapatox Power Plant  Water Right

 on the Naches River, Washington

By Jack A. Stanford

Flathead Lake Biological Station

The University of Montana

stanford@selway.umt.edu
July 3, 2000

Background


The Naches River, a tributary of the Yakima River, Washington, is regulated by headwater irrigation reservoirs, mainstem diversions for irrigation and diversion of up to 450 cfs for hydropower production.  Owing to the way the regulation scheme is operated, the river is abnormally high during late August on through September, when water storage in the headwaters is released through the Naches to diversion points downstream on the Yakima River.  On dry years, flow in the mainstem Naches may be very low (<500 cfs) before the irrigation water is released and low flow may again occur after the irrigation season is over.  

Up to 450 cfs may be diverted by the Wapatox Power Plant year around.  This power diversion is at the upstream end of the largest flood plain on the Naches River.  Water is diverted into a canal which flows 7.4 miles on grade to a headworks that directs the water through the power plant and back into the mainstem Naches River.   De-watering therefore increases in the bypass reach of the river.


The issue at hand is whether salmonid populations, especially spring chinook salmon and steelhead and bull trout, would be significantly enhanced by eliminating the Wapatox hydropower diversions, thereby adding 300 – 450 cfs continually to the river flow through the bypass reach.  I was asked by the US Bureau of Reclamation, Yakima, WA., to examine this issue from the standpoint of river ecology and habitat for salmonid fishes. 

The Reaches Study

I currently am directing a detailed study of flood plain ecology in the Yakima River system.  The objective is to document quantity and quality of salmonid habitat, particularly off-channel rearing habitat, in relation to flow regulation.  The study focuses on specific flood plain reaches, including the area of the Naches River that is influenced by the Wapatox power diversions.  The approach is to quantify the spatial extent of an array of habitat units within this flood plain using both ground-based and remote sensing tools. Monitoring wells have been drilled downstream from the Wapatox project to determine ground-surface water interactions that are influenced by flow dynamics and create the habitat mosaic that characterizes the Naches and other Yakima River flood plains.

To date the study has shown that the quantity of the “shifting habitat mosaic” is indeed a product of seasonal flooding that creates the physical structure and surfacing of ground water that maintains them.  We know that the Naches alluvial aquifer is directly connected to the river.  The river is the primary source of the water in the alluvial aquifer and the likely recharge (downwelling) zone is within and perhaps some distance downstream from the reach influenced by Wapatox diversions.  Water is discharged (upwells) from the alluvial aquifer throughout the lower half of the flood plain within a complex network of flood channels.  At low flow, upwelling is most evident as spring brooks or ponds in scour pools within the network of flood channels.  Along with shallow water zones that fringe the main channel, these off-channel habitats likely are crucial rearing habitat for spring chinook and steelhead juveniles, among an array of other fishes.  We have observed juvenile salmon and either steelhead or rainbows (or both) in these habitats and we know that the food web in these areas is directly determined by the length of time the upwelling remains active (i.e., as stream flow drops, so does the water table in the alluvial aquifer, which de-waters these key habitats).  The habitat mosaic therefore “shifts” in relation to both peak and low flows and the aim of the study is determine flow thresholds for habitat formation and maintenance.


Even though this habitat study is not close to conclusion, we know that the Naches River flood plain is dramatically influenced by very low flows. The problem is particularly acute in the Wapatox bypass reach.  Flow records show that discharge has frequently dropped below 125 cfs for one day or many more during August and/or early winter.  Such low flows not only de-water habitat and kill the food webs in them, they allow the water to heat or cool rapidly further damaging habitat condition. Hence, I think it is very likely that the low flows do compromise movement and energetics of Naches salmon and steelhead.  These fish have to have access to healthy food webs afforded by the shifting habitat mosaic of the flood plain or they cannot be expected to thrive.  Hence, based upon ongoing work in the reaches study, I conclude that eliminating the Wapatox Power Plant diversion would be of measurable benefit to the salmonid restoration effort.

Analysis of Channel-flood plain Connectivity in the Wapatox Reach

To provide a more quantitative insight into this problem, Diane Whited, who is the remote sensing expert working with me on the Reaches Study, digitized available air photos of the Wapatox bypass reach and quantified the connectivity of the channel and its flood plain.  Diane used the same methods we are using for the Reaches Study, except that standard air photos, not multi-spectral images, were used.  

The photos we had on hand were from black and white photography, flown on Sept. 26, 1990 (Scale 1:24,000).  Photos were scanned at 900 dpi and geo-referenced to Digital Ortho Photo Quads.   The photos were aligned and seamed using ArcInfo@ software.  The completed image is provided in Figure 1.  Figure 2 shows an example of the analysis of channels and nodal separations. 

Flow on the date of these photos was ca. 1800 cfs.  Therefore, the image was during a period when irrigation water was being delivered through the Naches to the Yakima River.  Hence, channel-flood plain connectivity was very high.  All of our standard measures of connectivity indicate that at this flow (1800 cfs) the river in the bypass reach is a complex flood plain with the characteristic “shifting habitat mosaic” (Figure 2, Table 1).   One can easily envision the amount of habitat that would be de-watered by reducing the flow to ca. 100 cfs.  At that level the only flow possible is through the main stem channel.  All off channel habitat shown in Figures 1 and 2 would be lost.  The number of nodes in Table 1 would be reduced to one or a very small number. This strongly supports the utility of maintaining higher flows in this reach.  

Of course I do not precisely know how much habitat would be available at the ca. 500 cfs minimum that would be met by acquisition of the Wapatox diversion right.   That determination could easily be made through comparative analysis of photos taken at 500 cfs.  However, it has to be substantially more than is available at 125 cfs.  Therefore, I recommend that the Bureau of Reclamation proceed with the acquisition.

Figure 1.


Wapatox bypass reach, Naches River, WA., Sept. 26, 1990 (on the FTP site)

Figure 2.


A portion of the Wapatox bypass from Figure 1 showing the analyses of flood plain features.  (on the FTP site)

Table 1.  Analysis of channel-flood plain connectivity for the Naches River, Washington, from the Wapatox diversion dam to power house (see Figure 1 for location). 
























Summary





Number
Area (sq. m)
Area (ha)

Surface water area
--
554565
55.46

Islands

451772
45.18

Exposed cobble/bare ground on islands
--
192424
19.24

Exposed Rocks
--
3606
0.36

*Very Shallow water
--
7537
0.75






*Qualitative estimate based on best judgement










km



Main channel length 
12.8








Separations/Returns




'1st order separation'
16



'2nd order separation'
17



'3rd order separation'
12



'4th order separation'
2



Total
47








'1st order return'
17



'2nd order return'
20



'3rd order return'
9



'4th order return'
1



Total
47








'backwater return/sep'
21



'branch in backwater'
4



9

