WDFW Drought Contingency Planning

INDIAN CREEK FISH PASSAGE PROJECT

Project Date: 9/24/01

Project Location and Identified Problem
Indian Creek, a tributary of Rimrock Reservoir located on the Tieton River, is one of the two primary spawning streams for both kokanee and bull trout which inhabit the reservoir.  Rimrock Reservoir supports one of the healthiest runs of bull trout in the state.  In most years, about 200 bull trout redds are documented in Indian Creek.  An alluvial fan of unconsolidated bed load exists at the mouth of Indian Creek, and the creek often meanders significantly across the fan from year to year, resulting in variable fish passage conditions.  During the drought of 2001, there were at least three distinct barriers to fish passage which were identified in Indian Creek, all of which were compounded by drought conditions.

1. Due to the proximity of Indian Creek to public campgrounds on Rimrock Reservoir, and overzealous recreationists, there were several “recreational dams” constructed in the lower mile of the creek that precluded fish passage.
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2. During the initial stages of the reservoir draw down, multiple channels developed resulting in a passage barrier to bull trout (See Photo 2).

3. During the later stages of reservoir draw down for irrigation purposes in mid September, it became apparent that Indian Creek was flowing parallel to the North Fork Tieton River for about 1/4 mile.  This parallel channel was both perched on porous alluvium, and braided, which resulted in surface flows of very shallow depth.  Passage barriers developed for both bull trout and kokanee.

Background and History
Bull trout are federally listed as a “threatened species” under the Endangered Species Act. The bull trout population is considered healthy in Indian Creek.  Bull trout typically migrate from the reservoir into the creek in August and September, and spawn from mid-September until Late October.  Cutthroat trout, and kokanee also inhabit Indian Creek.  Kokanee typically spawn in the lower two miles of the creek.

Bull trout passage into Indian Creek has been impaired in the past, especially during years with below average snow pack and resulting low stream flows.  Drought conditions in 2001, resulted in passage barriers for bull trout and kokanee due to insufficient surface flows and depths.

Conditions at the mouth of Indian Creek are similar to conditions experienced at the mouth of Box Canyon Creek on Kachess Reservoir.  Due to continuous bedload deposition at the creek mouth, the fluvial morphology of the stream is in flux.  Deposition occurs at different locations within the stream channel on the reservoir bed due to flood events and bedload movement occurring at varying pool elevations, it is unlikely that the installation of a permanent fish passage structure is possible without frequent maintenance, as it would likely be buried with alluvium within a relatively short period of time (as occurred shortly after several rock weirs were constructed by the USDA Forest Service in Indian Creek in the early 1990's, a short distance downstream of the SR12 bridge).

Site Assessment Observations
The recreational dams discovered within Indian Creek were dismantled by hand to provide for fish passage.  After removal, some of these dams were rebuilt, presumably by recreationists from the local campgrounds.  USFS and WDFW enforcement staff were contacted to better monitor the area.  The presence of fishing gear also indicated that poaching in Indian Creek may be a problem in late summer.

August 15th Site Review
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I received a call August 14th from Kate Puckett of the Bureau of Reclamation, who was notified by Steve Croci of the USFWS, that there were two hand built, rock dam, fish barriers near the mouth Indian Creek.  I visited the mouth of Indian Creek on the morning of August 15th with Kate Puckett of the Bureau of Reclamation (BOR) to determine bull trout passage conditions into Indian Creek.  We observed four dams which were constructed near the mouth of the creek, two of which were barriers to fish passage.  We removed rocks in
 the dams to provide two-foot-wide fish passage notches. These notches provided “marginal” passage conditions, although more work was needed to ensure efficient passage of bull trout and kokanee, and reduce the likelihood of the dams being rebuilt. A breach at least eight-foot-wide and down to the original grade of the streambed was deemed necessary at each dam.

WDFW enforcement personnel and Bill Garrigues of the USFS were notified of the problem.  Bill indicated he would notify USFS enforcement personnel of the continuing problem with the recreational dams to help monitor fish passage conditions.

An impassable alluvial fan with multiple shallow channels was observed to have developed at the mouth of Indian Creek.  The primary channel, or thalweg was located at the left (eastern) edge of the fan.  Although this channel supported greater flow than the others, it was of insufficient depth to provide fish passage.  Kate and I determined that the placement of a diagonal wing dam constructed of sand bags or straw bales would divert and concentrate stream flows to the left channel to provide fish passage.  It was estimated that the diversion structure would need to be about 80 feet long to capture and concentrate the majority of stream flow.  It was estimated that it would require about 20-22 straw bales to complete the project.  The bales would be pinned to the bed of the stream using steel “T” posts or similar sized re-bar material.  The bales would be butted end-to-end as tightly a possible to minimized leakage through the diversion structure.  It was determined that about 40 “T” posts would be required to pin the bales to the lake bed.  If leakage was excessive, it may have been necessary to place a 10 to 12-foot apron of plastic sheeting (visqueen) along the upstream face of the bales.  Plastic sheeting could be wrapped up over the bales and pinned with, or to, the “T” posts.  It was estimated that the removal of the recreational dams and the placement of the bales would provide nearly a full day’s work for WDFW ‘s WCC crew including travel time.
September 21st Site Review
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While the earlier projects involving removal of the recreational dams, and installing the wing dam to concentrate flows provided bull trout passage, additional fish passage problems developed as the reservoir was further drawn down for irrigation purposes.  As noted above, during the later stages of reservoir draw down for irrigation purposes, it became apparent that Indian Creek was flowing parallel with the NF Tieton River for about 1/4 mile.  This parallel channel was both perched on porous alluvium, and braided, which resulted in reduced flows of very shallow depth.  Passage for both bull trout and kokanee was precluded.  

Several large adult bull trout and hundreds of kokanee were observed holding off the mouth of Indian Creek in the North Fork Tieton River.  Earlier survey crews indicated that as many as 100 bull trout may be holding with the North Fork Tieton River at the mouth of Indian Creek. These bull trout were well past their normal spawning timing and very few fish or redds were found during initial spawning surveys in Indian Creek.

Review of Alternatives
Several alternative actions were considered to provide for fish passage at the mouth of Indian Creek

3. Construction of a Temporary Flume - the installation of a temporary flume constructed using parallel rows of straw bales lined with plastic sheeting was considered to provide fish passage between Indian Creek and the North Fork Tieton River.  However, since there was no incised or defined channel, and the gradient was quite steep, it was determined that flow velocities would be excessive to provide for fish passage using this alternative. 
3.  Wing Dam Diversion - A second alternative involved the installation of a second wing dam across the existing channel to divert water at a more direct course to the North Fork Tieton River.  While this option had merit, it relied on the stream cutting a new, incised channel through the lake bed, between Indian Creek and the North Fork Tieton River.  It was determined that it may have taken a week or two for the diverted water to incise sufficiently to provide fish passage.  This proposal was dropped from consideration after it was estimated that the bull trout observed at the mouth of Indian Creek were “over-ripe”, and too close to spawning to wait for the natural formation of a new channel (some were beginning to spawn in the lake bed).
3. Channel excavation - Another passage alternative involved the excavation of an 80-100-foot-long fish passage channel within a dry, historic side channel of Indian Creek within the reservoir bed only.  Implementation of this option involved the excavation of about 80 feet of channel using a rubber tired backhoe.  All work could be done completely in the dry in isolation from the existing channel and water.  Discussions with the Forest Service indicated that no cultural concerns were present at the site.
3. No-action alternative - one could assume that because bull trout have apparently survived drought conditions in the past, that they would somehow manage to survive the current drought conditions.  However, the 2001 drought was defined as the worst in about 30 years at the east slope of the Cascade Range and bull trout were visible holding in the North Fork Tieton River immediately below the mouth of Indian Creek.  It was decided that intervention was necessary to assist the passage of bull trout  for this year to ensure productivity was maintained for the threatened fish.

Preferred Alternative
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The preferred alternative selected involved the excavation of a bypass channel between the North Fork Tieton River and Indian Creek, and the installation of a temporary berm within Indian Creek to divert all surface flows into the new channel.  Excavation was minimized during construction of the channel, and several notched, low weirs were constructed within the channel using clean cobble from the lake bed, to dissipate stream energy, provide resting pools, and prevent head-cutting.  This alternative was selected because it could be constructed expeditiously and with minimal environmental impact.

Materials and Labor Estimate (not complete)

Materials and labor






Cost

	Phase 1 - Hay was used from the Oak Creek feeding site - We will be billed by John McGowan for 22 bales (one ton of hay).
	About 100.00

	45 -steel  “T” posts
	$81.90

	1 - 100' Roll plastic sheeting
	$23.99

	Tax
	$8.05

	Recreational Dam removal 
	$240.00

	Check dam construction
	$300.00

	Total Cost (Phase 1)
	$754.00 materials & 3 man labor crew/day

	Phase 2 - Channel Construction
	

	Backhoe and operator 
	$1400.00

	WASHINGTON CONSERVATION CORPS - Fish Salvage Crew 
	$240.00

	Total not including Drought Team Biologists
	$1640.00


Permits

WDFW - HPA – Drought Contingency HPA plus consultation with Richard Visser - WDFW

COE 404 Permit - N/A - No permanent excavation or placement of fill material.

USFWS – Bull Trout  - Ok by Jeff Thomas and Kate Puckett (BOR) under Section 6 (fish rescue) – verbal to Perry Harvester

US Forest Service (landowner)  - verbal okay by hydrogeologist Bill Garrigues,, 9/10/01 verbal

Results
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Construction of the channel was completed on September 24th, and it was determined that the constructed channel provided sufficient flows to provide bull trout and kokanee passage.  Eric Andersen and Jim Cummins (WDFW District Fish Biologists) conducted spawning surveys on Indian Creek on October 3rd.  Efforts to provide passage for bull trout and kokanee into Indian Creek were apparently successful.  A total of 95 redds and 21 live bull trout were observed in Indian Creek.  This was a significant increase over the initial two surveys, which only found one live fish and 20 redds.  It is also important to note that bull trout have not previously been found spawning in these numbers this late in the year.  Bull trout spawning surveys are typically complete by this date.  Additional surveys were conducted this year to ensure that all redds are counted as it is expected that spawning was delayed because fish could not access the stream. Also, no bull trout adults were observed holding in the North Fork Tieton River in the vicinity of the mouth of Indian Creek after completion of the bypass channel.  As hoped, it appears that those bull trout which were observed holding in the North Fork Tieton River, quickly migrated into Indian Creek and began spawning as soon as passage was provided.  The number of kokanee observed spawning in Indian Creek has also substantially increased, and hundreds were observed above the barrier.
Discussion
It appears this project was successful in providing passage for bull trout into Indian Creek.  While total redds count data is incomplete it was very apparent that a significant number, perhaps 200 bull trout migrated into Indian Creek immediately after construction of the bypass channel.  If passage had not been provided, it is hypothesized that the fish would likely have spawned within that portion of the North Fork Tieton River which would be inundated by Rimrock Reservoir, and very little survival within the redds would be realized.
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