200707000 - Fish Passage Facility Final Design and Construction - Clear Lake Dam (NF Tieton River) Response

Sponsor: Washington Department of Fish and Wildlife (WDFW)


We thank the ISRP for their comments and the opportunity to respond.  Each ISRP comment (bold type) is followed with our response. 

ISRP Comment: If done, this project will open up 14 miles of potentially good habitat for bull trout in the upper North Fork Tieton River and in Clear Creek and should be highly beneficial to the bull trout population in the affected area.

Response: Yes, that is correct. The North Fork was identified in the U.S. Fish and Wildlife Service’s Draft Recovery Plan (USFWS 2002) as a stream where a local population of bull trout should be reestablished. The river is also designated as Critical Habitat for bull trout (69 Fed. Reg. 60070; October 6, 2004). 

ISRP Comment: The one factor potentially reducing the effectiveness of the project is the difficulty of implementing measures to control brook trout. The failure to reduce or eradicate brook trout from the areas made accessible by the ladder may negate some of the project benefits. Efforts to address this problem prior to completion of the ladder should be continued.

Response: Although we do not believe that eastern brook will significantly impact bull trout over and above the current impact that occurs throughout the Yakima Subbasin, we will address this issue by monitoring native fish restoration projects to determine if any techniques being used elsewhere in the nation to reduce or eradicate brook trout and other non-native species can be applied to the North Fork Tieton and Clear Creek.  Eastern brook are present in most habitat occupied by bull trout in the Yakima Subbasin.  That is why we do not believe that the control of brook trout is required to make this a successful project. 


ISRP Comment: A mention that other resident trout species and mountain whitefish may benefit from the ladder was made, but no information was presented to indicate the extent to which these populations would benefit from the project.


Response:  We do not know the degree of any potential benefit to rainbow trout, cutthroat trout, kokanee and whitefish, but they may migrate into the North Fork Tieton River from Rimrock Reservoir to spawn. The focus of this project is bull trout recovery.


ISRP Comment: This proposal requests no funding in 2007 and 2008, and then in 2009, requests $1,930,000 for construction of a fish ladder and temperature control curtain. The proponents need to provide some details regarding the designs of the fish ladder and temperature control curtain for justification. 

Response: USBR does not anticipate that they will have matching funds for construction until 2009.  That is why no funding was requested for 2007 and 2008.  Details regarding preliminary designs of the fish ladder and temperature control curtain are in the USBR documents cited in the proposal and are summarized in response to the next ISRP comment.


ISRP Comment: A response is also requested to summarize the pre-design report (USBR 2005a and 2005b) with specific details of the fish ladder and temperature curtain. It's hard to visualize the design of the temperature curtain and whether it would be effective. The response should provide illustrations and/or better descriptions. 

Design of Clear Lake fish passage facility began when Bates (2000) evaluated the current fish ladder and proposed conceptual alternatives for improving fish passage.  Based on that report, the Yakima Fish Passage Technical Work Group (TWG) and USBR continued the predesign process, which was completed in August 2005.  Documents cited in our proposal are addendums to the Draft Predesign Memorandum, Clear Creek Dam fish passage facilities (USBR, June, 2004).  Each document was reviewed by the TWG and design modifications (addendums) were the result of those reviews.  Each document contains brief narrative and a large number of figures and photographs, most of which cannot be reproduced for this response.  It was difficult to get electronic versions of illustrations in the short timeframe provided for this response.  Although Scott Kline, USBR provided a small number of the many illustrations that are in the predesign reports  those pdf documents are not oriented correctly and are difficult to read.  However, those documents and two photographs are at the end of this response to help reviewers visualize the design. 

The first predesign addendum (USBR, June 2005) describes installation of a pool/weir style fishway installation on the dam’s left abutment, which is the preferred design. After reviewing problems and needs, hydrology, biological information, geological information, criteria and hydraulics the report provides a description of the pool/weir fish ladder:

“The dam abutment has considerable amounts of shallow bedrock. The ladder will be routed to minimize rock excavation.  The existing concrete wall on the dam’s left abutment will not be saw cut. The rock abutment next to this wall will be removed and a 5 ft diameter HDPE pipeline with light wells will run for 157 feet to connect with a new fish ladder that will continue on a course for 550 ft passing along the access road and around the hillside down to the river.  The ladder will have 55 weir drops.  The ladder will be a half Ice-Harbor style.  The Ice-Harbor style uses an orifice below the weir to facilitate flow conveyance.  Each weir will be steel plate.  Resting pools will be located along the 550-ft alignment.  To be more benign, the ladder will be covered with HDPE dark grating and embankment placed against the walls wherever they extend above the existing ground.  To make the ladder more accessible to upstream migrants at higher river flows, an auxiliary attraction flow system will be employed.  This system will consist of a fixed plate fish screen at the inlet in the ladder exit pool, 161 ft of 18-inch welded steel pipe anchored on the ground surface, a series of baffles for energy dissipation at the outlet in the fishway entrance pool, and a metal diffuser.  It will be controlled with a 2 ft x 2ft slide gate on the upstream end of the pipe.  Two concrete thrust blocks will be constructed for the pipeline and it will be encased in concrete at the beginning and ending points.”   Alternatives described in the predesign addendum are not summarized here because  the TWG  decided to support the design described above. Cost estimates are itemized in the document. This is not a final design, and therefore may be modified during the final design phase of this project. 

A temperature curtain, similar to those used on Shasta and Whiskeytown Reservoirs to cool water released for the benefit of endangered Chinook is required to bring cold water from the bottom of Clear Lake to the fish ladder entrance to attract bull trout.  A major problem with the existing ladder in the spillway channel is that warm surface water flows through the fishway.  Bull trout are attracted to the cold water from the bottom of the lake that flows from the dam outlet. Stated another way, bull trout avoid the warmer water in the spillway channel. The curtain, which will extend from lake surface to bottom immediately in front of the dam will force the colder water from the bottom of the lake closer to the surface and into the fishway.  The only water that gets to the outlet works and fish ladder has to come under the bottom of the curtain. 

The temperature control predesign memorandum (USBR, August 2005) reports background information, temperature data, criteria, preliminary design and cost estimates. According to the document, USBR has constructed four temperature control curtains to reduce released water temperature at structures in the Sacramento and Trinity River drainages in northern California.  Water temperature data is summarized in tables and graphs. The epilimnion, metalimnion, and hypolimnion layers were 6, 15, and 23.5 feet respectively on August 6, 2004 at the forebay, where the maximum depth is 45 feet. 

Four options are considered but one was deleted from the report: 1. Floating temperature curtain (Lewiston Lowering-style); 2. Deleted from report; 3. Floating temperature curtain (Gunderboom Lowering-style); 4.Stationary temperature curtain attached to dam.

ISRP Comment: A response should also describe plans for bull trout population M&E of ladder and habitat use.

Response:  There is a similar ISRP comment regarding monitoring and evaluation latter in the document. The most detailed response is here. We plan to monitor the bull trout population using standard Yakima Subbasin bull trout spawning survey procedures and night snorkel surveys. Survey procedures are described below.   These tasks can be accomplished with current level of interagency participation and current funding. 

Washington Department of Fish and Wildlife bull trout spawning ground (redd count) survey procedures were adopted from Shepard and Graham (1983) and refined for the Yakima basin in the mid-1980’s.    Index areas have not, but will be established on Clear Creek and North Fork Tieton River.  The upper 4-5 miles of North Fork Tieton (up to a barrier falls) and all of Clear Creek accessible to bull trout are the most logical index areas.

Three surveys will be performed, starting the second week in September and ending in mid-October, water conditions permitting. Two preliminary surveys offer trend information, which is useful in case the final survey is cancelled or rendered ineffective due to inclement weather and/or high turbulent stream flow.  Also, preliminary surveys are important for tracking the spawning progression, especially in those areas with a protracted spawning period. 

Spawning surveys consist of separately enumerating definite, probable and possible redds, along with numbers of adult bull trout observed.  The following redd identification criteria will be used for every redd survey.

(1) Definite  --  No doubt about it!  The area is definitely “cleaned” and a pit (pocket) and tail spill are recognizable.  Adult bull trout may still be attending the site.  Not normally in an area normally cleaned by stream hydraulics.

(2) Probable  --  An area cleaned that may possibly be due to stream hydraulics, but a pit and tail spill are recognizable, or an area that does not appear clean, but has a definite pit and tail spill (an “old” redd).

(3) Possible  --  A cleaned area of about the right size and appearance from a distance, but that does not have a definite pit or tail spill.  This could be caused by stream hydraulics, by the tentative digging of spawners (false or test dig), or by wading anglers, etc.

For final reports and trend analysis, only definite and probable redds will be included.  Occasionally, large (up to 5 m. x 10 m.), multiple redds may be encountered in the field and surveyors will find it difficult to determine the exact number of redds at the site.  In such instance, each identifiable pit or pocket will be counted as a separate redd (in such areas def. & prob. redds will also have overlapping tail spills).

During every survey, each new redd is marked (flagged) with the date, redd type, # fish, & surveyor(s) initial.  Bright fluorescent colored (e.g., orange,) flagging tape is usually used for this purpose.  A foot long strip is tied to a nearby overhanging bush, tree limb, etc.  All information will be recorded in the surveyor’s field notebook. 

In addition to spawning surveys, night snorkel surveys will be conducted for monitoring and evaluating the benefits of the project.  The results will be compared with surveys conducted in 2002-2003 (USFWS, 2005). Jeff  Thomas, fishery biologist with the USFWS Mid-Columbia River Fishery Resource Office, Yakima initiated and coordinated the interagency investigation and reported survey methods and results for the 2002-2003 snorkel survey. The purpose of that study was to collect baseline fish species presence and relative abundance data in the North Fork Tieton River above Clear Lake in order to assess the effectiveness future passage facilities. 

The 10 survey reaches established in 2002-2003 will be surveyed during the months of September and October, depending on river conditions.  Three snorkelers will be employed on nine of the eleven reaches surveyed. In addition, a support person will be present on each survey team to carry extra gear, a first aid kit, a genetics kit and serve as the data recorder. All of the personnel participating in the study will have experience in underwater observation and identification of fish. 

Surveys will begin after dark.  Snorkelers will be equipped with dry suits and hand-held dive lights. Surveys will be conducted in an upstream direction.  An  attempt will be made to cover the entire channel with surveyors moving forward at the same rate covering a lane encompassing his or her field of vision to avoid unnecessary disturbance of fish and double counting. All fish encountered will be identified to species, their total length will be estimated in 100 millimeter (mm) size classes, and they will be counted. In the case of juvenile bull trout, which are similar in appearance to juvenile brook trout  confirmation of species identification will be sought from other team members. Juvenile bull trout, or those believed to be bull trout or a hybrid (bull trout/brook trout cross), will be captured with an aquarium net if possible. Fin clips will be obtained from these fish and placed in alcohol for later genetic analysis. 

An interagency committee, possibly the Yakima Fish Passage Technical Work Group (TWG), will develop a plan to evaluate passage through the ladder if funding becomes available to complete this project. Radio telemetry may prove to be a valuable tool to determine how many bull trout use the ladder, the length of time bull trout the successfully pass the dam are in the ladder, and if there are any unsuccessful attempts to pass into Clear Lake through the ladder. WDFW has extensive experience with surgically implanting tags and tracking bull trout in the Yakima Subbasin. Bull trout tagged below clear lake dam in August 2005 are being tracked in 2006. Underwater video camera monitoring is another option. Radio telemetry and underwater video monitoring is not funded. 

ISRP Comment: Technical and scientific background: The background information for this proposal is very complete. A significant amount of pre-project investigation has been conducted. The problem regarding the barrier (Clear Lake Dam) for bull trout access to 14 miles of high quality habitat is adequately identified, and the current status of bull trout population which may benefit by this project if implemented, is described in detail and the proposal provides a convincing rationale for reconnecting the very small headwater population with the population that resides below the dam. 

Response.  Thank you.

ISRP Comment: The risk from hybridization with brook trout is briefly mentioned, but some additional assessment of brook trout / bull trout interactions in the North Fork Tieton drainage is the only information lacking. The authors acknowledged this deficiency.

Response: We will attempt to collect fin tissue from additional fish (bull trout, eastern brook trout, presumed hybrids) and have them analyzed to determine if there are hybrids in this population.  Because of very low bull trout population level, very few samples can be collected.

ISRP Comment: Rationale and significance to subbasin plans and regional programs: This section was also well documented, with references to the importance of providing adequate fish passage to federal bull trout recovery plans and tribal fisheries and habitat improvement plans: Bull Trout Recovery Plan (USFWS 2002), Yakima Subbasin Recovery Plan (2005), and the Yakima Subbasin Plan (2004).

Response: Thank you.

ISRP Comment: Relationships to other projects: The proposal states that there are no other related projects, yet it seems that any habitat improvement projects in the upper Tieton watershed that would benefit bull trout (e.g., road decommissioning, in-stream habitat restoration, or reduction of recreational impacts to riparian areas) ought to be mentioned. Earlier, the proposal simply states that the upper watershed is in good condition, but much of this area is not designated wilderness, and there are surely a variety of human impacts. If almost $3 million is to be spent on a functional fish ladder at Clear Lake Dam, a more detailed description of the upper watershed and other projects that lessen anthropogenic impacts on bull trout is needed.

Response:  There are human impacts resulting from recreational use (fishing, hiking, camping, horseback riding) and past timber harvest, but those impacts are much less than is the case in much of the Yakima River Subbasin. Fishing effort in the North Fork Tieton is low due to glacial runoff and limited access.  The river is not visible from the road for almost its entire length. Most potential anglers evidently decide against walking 5 to 15 minutes through the brush. Most of the recreation is at the end of the road and in the Goat Rocks Wilderness (hiking and trail riding).  Clear Creek also receives light fishing and camping use.

Gary Toretta, Fish Biologist, USFS, Naches Ranger District (Personal communication, June 6, 2006) contributed most of the information contained in this response.  In 1998 the USFS completed a stream inventory using the methods described in the USFS Stream Inventory Handbook. The North Fork Tieton River, which flows from McCall glacier and surrounding peaks is 12 miles in length and drains 31,563 acres. A falls at RM 9.9 is a fish passage barrier.   Seven miles of this river are in the Goat Rocks Wilderness. A USFS road loosely follows the river for 5 miles, but is distant from the river so as not to confine the channel. A trail at the end of the road is the only access to the upper watershed.  Therefore, more than half of the North Fork Tieton receives limited anthropogenic impacts. There are no grazing leases.  USFS noted that 2 campsites on the lower reach of the river are a management issue. According to Gary Toretta, other than designating the area as Late Successional Reserve, the landowner, USFS, has not completed any projects to lessen human impacts or to improve stream habitat because most of the river is not easily accessible by road, without a short hike, and human impacts are generally low. 

Following is a detailed description of the North Fork Tieton habitat based in part on the 1998 USFS stream survey.  The river was divided into three reaches. Reach 1 was  3.7 miles long and began at the confluence with Clear Lake. Gradient is <1%. Thirteen  tributaries enter this reach.  There has been some timber harvest, but the area is now designated as Late Successional Reserve, thus will receive very little future timber harvest. Upland vegetation is grand fir, Douglas fir, a few Ponderosa Pine, Pacific silver fir or subalpine fir.  Riparian vegetation includes alder, cedar and Engelmann spruce.  There were 142.2 pieces of large woody debris per mile. Water temperatures from July 7, 1998 - September 25, 1998 ranged from 44°F to 58°F. Reach 2 was 2.9 miles long and gradient is 2.1%. Marshy areas are present in this reach. There are large log jams throughout. Six tributaries contribute to the main channel flow.  Upland and riparian vegetation is almost identical to reach 1.  Timer has been harvested in this reach, but little future timber harvest is planned. There were 138.2 pieces of large woody debris per mile. Water temperatures ranged from 43°F – 62°. Reach 3 was 3.4 miles long.  Three tributaries contribute to the main channel flow. Mapped channel gradient was 0.01% in the lower end of the reach and 3.5+% in the last 1/4 mile. This survey ended at a falls that is 50 feet tall. The reach is part of the Goat Rocks Wilderness area, and has not had timber harvest.  Depending on elevation the upland vegetation types are Pacific silver fir or subalpine fir.  Riparian vegetation includes cedar and Engelmann spruce in addition to the adjacent upland vegetation.  Temperatures ranged between 48°F - 59° during the survey. There were 172.9 pieces of large woody debris per mile in this reach. Ratios of pools to riffles and substrate composition for all reach are presented in detail in the steam survey report, but generally speaking meet forest standards and are excellent fish habitat.

The USFS has not conducted a stream inventory on Clear Creek, a much shorter and smaller creek than the North Fork Tieton. The headwaters of Clear Creek are Leech Lake and Dog Lake. Gradient is steep at the headwaters, but the lower 3-4 miles are gentle gradient.  Additional work is required to describe Clear Creek habitat at the same level of detail as the South Fork Tieton River. 


ISRP Comment: Objectives: The biological objectives are explicit, quantitative, and tied to the Yakima Subbasin Recovery Plan. The timeline for completing this task, from Section 7 of the summary pages, is 2008-2009. Part of the biological objectives include a controversial brook trout removal effort for which funding is apparently not requested. Some of the material in the beginning of the proposal should have been shifted to this section in order to better understand the objectives.

Response.  The potential for a brook trout removal program was discussed with USFS and USFWLS, but the concept received neutral response. A proposal to remove eastern brook has not been fully developed or brought before the public, so the level of controversy is speculative. A lengthy and difficult permitting and public process will be required.  Until strong support for USFS (landowner) and USFWL (responsible for bull trout recovery) is received, no plan will be developed or funding will be requested. Definite support has not been forthcoming from the above mentioned management agencies. We acknowledge the statement the some of the material at the beginning of the proposal should have been shifted to this section. 

ISRP Comments: Tasks (work elements) and methods: No methods were described.


Detailed methods will need to be developed before advertising for a contractor, after final design is completed and environmental permits are acquired.  Prior to that, the main tasks are value engineering study, final design, acquiring environmental permits, and contracting.  Final design and permits will dictate specific construction methods.  


ISRP Comments: Monitoring and evaluation: The population status of bull trout will be determined by redd surveys and snorkel surveys annually, post project completion. The proposal provided no detail of what criteria that the project would need to meet to reach passage objectives.

The first statement in this comment is similar to an earlier comment about monitoring and evaluation and has already been addressed. Following is fish passage criteria from USBR (June 2005)

“There is very little existing criteria for upstream passage of bull trout.  The USFWS has no criteria.  As such the following information comes from various sources.  Some criteria used is for salmonid or steelhead where noted.  Attempts have been made to identify the more important criteria for pool/weir ladders and the design will use this as a target.  The following lists the criteria used.

CRITERIA



VALUE



SOURCE
Design Flow Condition

5 and 95 percent exceedance

[1]


Hydraulic Drop


12 inches



[2][3]

Weir Minimum Flow Depth

6-12 inches



[3]

Pool Minimum Flow Depth

4 feet




[3][5]

Pool EDF



3 ft-lb/sec/cft
[Similar to Shad]
[4][5][9]

Pool Minimum Length

10 ft




[4]

Maximum Ladder Slope

10 Percent



[4][6]

Maximum Orifice Velocity

  5 ft/sec



[7]

Fish Screen Approach Velocity
0.2 ft/sec  [Maximum]


[1][8]

Fishway Exit Trashrack  Bars 
5-10 inch bar clearance

[9]

“


“ Velocity
2 ft/sec [Maximum]


[9]

Sources:

[1]
Anadromous Salmonid Passage facility Guidelines and Criteria, Draft, NOAA Fisheries1-31-04  

[2]
Numerous investigations of similar facilities made by M. Montague for the Draft PDM.   

[3]
Fisheries Handbook of Engineering Requirements and Biological Criteria, Bell, 1991

[4]
Fishway Design Guidelines for Pacific Salmon, Bates -WDF&W, 1992

[5]
Comments on Clear Lake Creek passage, PDM Memo from Ken Bates to Megan Montague dated 6-25-04, Kozmo Ken Bates Fish Passage and Habitat Engineering

[6]
Introduction to Fishway Design, Katopodis, January 1992

[7]
Oregon Road/Stream Crossing Restoration Guide, Robison, Mirati, Allen, June 8, 1999. Velocity is based on maximum sustained swimming speed of 6 ft/s for average-size cutthroat with fatigue time of 7.5 seconds.

[8]
Validation of Existing Fish Screen Criteria for Juvenile Bull Trout (Salvelinus confluentus), Zydlewski, Johnson, Stow, Burger, October 2000. Report uses NOAA Fisheries Criteria for Salmonid Juveniles [See Source 1 above].

[9]
Fishway Guidelines for Washington State [Draft], WDF&W, April 25, 2002”

Criteria from Lewiston and Wiskeytown Reservoir temperature control curtains in northern California, from the Denver Technical Center and the Yakima Area Office staff is presented in the predesign report (USBR August 2006).

The criteria and design concepts are:

“1. Maximum under-curtain velocity is limited to 0.30 ft/s to minimize mixing of epilimnion and hypolimnion water.

2. Curtains to be adjustable will accommodate reservoir level fluctuations.

3. All components to be surface accessible. 

4. No structural loads transferred to the curtain fabric.

5. All pressure-bearing components of the curtain fabric and main load carrying chains                                                                                                                                                                    

    are sagged (70-75 degrees) to limit member loading.   

6. Anchor connections to be attached to the top of the curtain.

7. Maximum curtain deflection (under full simultaneous density and dynamic loading) is  

    limited to 40 percent of the working curtain depth.  The average design load is to be  

    0.60  lbs/sqft.

8. Mechanical connections to be designed with a factor of safety of 15.

9. Steel surfaces to be coated with a zinc-based paint.

10 Floating temperature curtain to be operated with lake water surface elevations equating to the 5 and 95 percent exceedance conditions.

11. Floating temperature curtain to be operated from June 15 – October 15.

12. Floating temperature curtain to minimally extend from the water surface down to the lower extent of the metalimnion elevation.

13. Downstream migration of juveniles to be provided from upper water surface.

An ice/ log boom will be needed to keep ice and debris from damaging the floating temperature curtain as well as to collect floating debris.”


ISRP Comments: Facilities, equipment, and personnel: According to the proposal, the Bureau of Reclamation will provide office space for project management, the fish ladder construction itself will be contracted out, and the project will be overseen by WDFW. The project personnel appear well qualified.

Response: Thank you. 

ISRP Comments: Information transfer: The form indicates that project results will be shared with interested agencies and through conferences and in written form.

Response: That is correct.
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Two views of Clear Creek Dam and the North Fork Tieton River. 
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