Klickitat River Subbasin

INTRODUCTION



The Klickitat River originates at an elevation of 4,400 feet along the east slope of the Cascade Mountains in south central Washington. The subbasin is bounded on the west by Mount Adams, the north by Goat Rocks and the Simcoe Mountains on the east. It drains an area of 1,350 square miles. It flows generally southward for 98.0 miles and enters the Columbia River at river mile (RM) 180 near Lyle, Washington. Principal tributaries include the West Fork of the Klickitat, Big Muddy, Summit, Outlet, and Diamond Fork creeks, and the Little Klickitat River.


The Klickitat River subbasin supports three species of Pacific salmon. These include three chinook stocks (spring, summer, fall), one coho stock (primarily late-run), and two steelhead stocks (summer and winter).  Spring chinook and steelhead are known to have existed historically in the subbasin. Tule fall chinook and coho were introduced in the late 1940’s and early 1950’s, with the Washington Department of Fisheries Hatchery (1950), and construction of the fishway at Lyle Falls in1952.  Hatchery production of the Tule stock was replaced with Upriver Bright Fall (URB) chinook production in 1986.  Hatchery production dominates natural production for fall chinook and coho.  


The Klickitat Hatchery was the first facility authorized for construction in 1948 as part of the Mitchell Act Program. The Corps of Engineers as part of their mainstem dam construction provided construction funds. It is operated by the Washington Department of Fish and Wildlife (WDFW) and is located on the Klickitat River (RM 42) near Glenwood, Washington.

FISH POPULATION STATUS

Spring Chinook 


Bryant (1949) cited reports of large runs of spring chinook and a significant Indian fishery at Lyle Falls (RM 2.2), prior to about 1920, despite difficult passage at the falls.  By 1951, the annual spring chinook run varied from 1,000 adults to 5,000 adults (WDF 1951).  Using Mitchell Act funds, the managers constructed the Klickitat Hatchery and two fishways at Lyle Falls in 1952.  Managers trapped spring chinook brood stock each year from 1952 through 1959 or later at the upper fishway (Falls 5). Spring chinook run size estimates, where available, have ranged from 1,614 fish to 3,488 fish with a mean of 2,523 fish (adults plus jacks).  Currently, hatchery smolt production calls for 600,000 smolts for on-station release.  On average, approximately 150,000 fry are outplanted in the upper basin above Castile Falls as a thinning release in late spring.      


Electrophoretic analysis conducted in the early 1990’s indicates a single genetically distinct stock of spring chinook in the Klickitat subbasin.  Both natural and hatchery production appear to be similar using this analysis.  Spring chinook spawning has been observed in the mainstem as far upstream as RM 84.  Currently, little spawning occurs above Castile Falls at RM 64. 


The last ten years comprise the most comprehensive set of spawner survey data.  Redd counts over this period indicates a natural spawner escapement of 400 fish.  Spawning of the natural production component occurs between the base of falls #10 at Castile Falls (RM 64) downriver to the Big Muddy confluence (RM 53.8). Tributary spawning by spring chinook is not known to occur, although juveniles have been found rearing in the lower reaches of several tributaries.


Several factors have impacted spring chinook natural production in the Klickitat River.  Firstly, hatchery domestication of the stock may have resulted in a genetically less fit fish that is unable to exploit the upper Klickitat subbasin.  Potential truncation of run timing and reduction of overall body size has resulted in an existing stock that cannot negotiate Castile Falls as effectively.  Recently completed hydraulic surveys of Castile Falls illustrate this point.  Flow analysis and swimming dynamics of spring chinook indicate that early big fish would have been able to pass April flows at a 60 % success rate, with diminished success on the descending hydrograph.  The native wild stock negotiating these falls were presumed to be larger fish, thus more fecund and able to produce more offspring to utilize the available habitat.  Secondly, passage “improvements” to the falls in the 1960’s inadvertently resulted in decreased passage (see Problems Impacting Fish Resources section).  Thirdly, over 70 years of habitat degradation (livestock grazing, logging and road construction) in the upper basin have diminished the quality and quantity of the required key habitat for the incubation and rearing life stages. 

Fall Chinook


Prior to the first hatchery plants of fall chinook in 1946, a fall chinook stock was not found in the Klickitat subbasin.  Managers and biologists assume that Lyle Falls was impassable to chinook during the low water conditions that generally prevail in late summer and early fall (Bryant 1949).  Additionally, glacial sediments are assumed to have resulted in low egg survival from any spawning that may have occurred downstream from Big Muddy Creek.  


Beginning in 1986 hatchery production switched from the Tule stock to an Upriver Bright fall chinook (URB) stock.  Annual URB hatchery production consists of 4 million smolts for an on-station release.  Eyed eggs are transferred from Priest and Lyons Ferry Hatcheries to the Klickitat Hatchery for final rearing. 


Electrophoretic analysis conducted in the early 1990’s shows genetic similarity to both Priest and Lyons Ferry Hatchery stock, as would be expected.


The last five years (1995-1999) comprise the most comprehensive set of URB spawner surveys.  Spawner survey data during this period indicates a natural spawner escapement of 2,160 fish.  Mainstem spawning distribution occurs between RM 5.2 and RM 42.0. 


Several factors have impacted URB fall chinook natural production in the Klickitat River.  The most severe impact to establishment of natural production for URB is natural sediment impacts from the Big Muddy drainage.  All URB spawning occurs in the mainstem Klickitat below the Big Muddy confluence.  Sediment-sampling studies were initiated in 1999 to determine egg-to-fry survival.  Study results will indicate the level of production needed to maintain the desired harvest regime.  The loss in habitat diversity in portions of the Klickitat mainstem through channelization, wood removal, and riparian degradation, has contributed to decreased quantity and quality of key habitat for the newly emergent fall chinook.  Loss of access to many lower subbasin tributaries has resulted in decreased quantity of rearing habitat.  Reduced tributary baseflows have created fall season passage problems at tributary mouths.

Fall Chinook (Tule)


Tule fall chinook are not indigenous to the Klickitat subbasin.  Lyle Falls was considered impassable to tule chinook at the time the adults arrived in the late summer and early fall. Hatchery plants from outside the basin first occurred in 1946; releases from the Klickitat hatchery began in 1952 and continued until 1986.  Releases have included stocks from Cowlitz, Toutle, Kalama, Washougal, Bonneville, Cascade, and Ringold hatcheries. The Klickitat fall chinook program was originally developed to rear tule fall chinook from the Spring Creek hatchery. When the Spring Creek program failed to provide the necessary eggs, the program was changed to URB chinook. This program also was intended to provide a better quality fish for the tribal terminal fishery in the lower Klickitat River.  Since 1986, tule production has been entirely natural, although comprised primarily of hatchery strays.  Passage improvements and out-of-basin hatchery production have resulted in establishment of a small naturally spawning population in the lower mainstem.  


Natural production estimates from recent (1995-1999) spawner surveys indicate an average spawner escapement of 675 adults.  This spawning occurs in the mainstem between RM 5.2 and RM 42.0.  Currently, there are no plans to supplement the tule chinook stock.  Constraints to natural production for tule fall chinook are identical to those discussed previously for the URB stock.  

Summer Chinook


Electrophoretic analysis conducted in the early 1990’s suggests presence of a distinct summer chinook race in the Klickitat basin.    Investigations need to be undertaken to determine the segregation of this stock from other chinook in the basin, using DNA analysis.


Natural production estimates for summer chinook are not known at this time.  Spawning distribution is assumed similar to that of tule fall chinook.  Because their spawning distribution and life history pattern are similar to that of fall chinook, it is assumed that constraints to natural production are similar as well.  

Coho


Like fall chinook, coho were not known to be native to the Klickitat basin.  Although Klickitat Hatchery was not completed until 1952, coho releases apparently began in the Klickitat River in 1951 or earlier since 29 adults were reported to have returned to the hatchery in 1952.  Since 1952, hatchery returns have fluctuated between zero and 4,283 adults.  Returns have been less than 1,000 adults every year since 1972.  Coho counts at Lyle Falls adult trap peaked at 4,348 fish (adults plus jacks, probably an underestimate) in 1956.  From 1977 through 1985, the average return of coho to the Klickitat Subbasin is estimated to be 919 fish, jacks and adults combined. 


Current hatchery production of coho is 3.85 million smolts.  Hatchery production is comprised primarily of late-run stock transferred from lower Columbia River Hatcheries.  Of the total, 1.35 million coho pre-smolts are transported from Lewis River Hatchery for rearing at an on-station acclimation site.  The remaining 2.5 million are directly released into the Klickitat between RM 16 and RM 37.     


There is a small spawning population of coho in the Klickitat subbasin, resulting from the hatchery releases. Attempts are being made to acclimate a portion of the direct release fish to increase smolt-to-adult return in the Klickitat River.  Recent (1997-1999) spawner surveys indicate an average escapement of 500 adults.  Spawning occurs between RM 5.2 and RM 42.0 on the mainstem.  A significant number of uncounted coho spawn between Lyle Falls and Bonneville Pool. Tributary spawning occurs in Summit, White, and Swale Creeks and in the lower Little Klickitat River.


The late‑run coho provide for a late fall terminal fishery, as part of the U.S. v Oregon Columbia River Fish Management Plan.  


Several factors affect coho natural production in the Klickitat River.  Lyle Falls passage has and, to a lesser degree, continues to be a hindrance to coho adult migrants.  Suitable rearing habitat for yearling coho is in limited supply below Castile Falls.  Fall season (low-flow period) access to tributary habitat is often blocked in the lower basin.  Therefore, coho are relegated to spawning on the margins of the mainstem Klickitat River. Sediment impacts from the Big Muddy system are more pronounced along the margins of the river, thus decreasing incubation survival.  Sediment studies have been initiated to determine the natural production potential for coho in the mainstem Klickitat. 

Steelhead (summer and winter)


Summer steelhead are native to the Klickitat Subbasin.  Bryant (1949) stated that "a fairly good run of spring steelhead" had been reported in the Klickitat River.  Counts of returning adults are unavailable, although estimates have been made on the basis of harvest data.


Estimates of both sport harvest and treaty harvest of Klickitat summer steelhead (May through February catches) exist for 1981 through 1986; the mean value is 4,070 fish.  Thirty‑two percent of the sampled sport catch in 1979 through 1981 was of natural origin.  One‑ocean fish made up 14 percent of this subsample of 151 naturally produced fish, 78 percent were 2‑ocean, 5 percent were 3‑ocean fish, and 3 percent were repeat spawners ranging from ocean age-3 through ocean age-6 fish.  Mean fork lengths of the four groups were 60 cm, 73 cm, 80 cm and 77 cm, respectively.  


Wild winter steelhead were confirmed in the early 1980’s and are presumed to have existed historically.  Howell et al. (1985) recognized both summer and winter races of steelhead in the Klickitat Subbasin, with an adult winter steelhead migration period of January through May and a spawning period of March through June.  In the absence of direct counts, a winter race is assumed to exist because bright steelhead have been observed in late winter and early spring steelhead catches.  To protect the winter run, current regulations prohibit sport fishing for steelhead in the Klickitat River from December through May, and the treaty fishery is closed from January through March.  Both seasons have been longer in previous years.  In the Preliminary Information Report (July 8, 1988), March and April steelhead catches were assumed to be winter steelhead, and ranged from two fish to 105 fish during the years 1977 through 1986.  Managers have never supplemented the winter steelhead race.  


The last five years (1996-2000) comprise the most comprehensive set of steelhead spawner survey data.  Redd counts over these years indicate an average escapement of 260 fish.  This figure is undoubtedly an underestimate due to the inherent difficulty conducting accurate counts during spring flow conditions.  Mainstem spawning distribution is concentrated between RM 5.2 and RM 50.0, with occasional spawning above Castile Falls (RM 64).  Tributary spawning occurs in Swale, Wheeler, Summit, and White Creeks, and the upper Little Klickitat River.  


Approximately 120,000 summer‑run steelhead from the Skamania Trout Hatchery and Vancouver Hatchery are currently released directly into the Klickitat River. Broodstock is made up of Skamania Hatchery returns, although founding broodstock for the Skamania stock included adults trapped in the Klickitat River. Like the Wind River, the Klickitat River has had releases from the Skamania and Vancouver hatcheries for 40 years. Releases were also made from the Beaver Creek Hatchery, Goldendale Hatchery, and Naches Hatchery. Unlike the Wind River where steelhead releases were terminated because of infectious hematopoietic necrosis virus (IHN), releases in the Klickitat were decreased rather than terminated. Skamania steelhead releases in the Klickitat are mainly to provide for sport fisheries in the river. 


Steelhead have been most affected by habitat degradation because they use all portions of the basin through their life cycles.  Many factors have impacted steelhead natural production in the Klickitat River.  Hatchery hybridization with Skamania stock has undoubtedly occurred.  The 1960’s modifications to Castile Falls are thought to have affected a steelhead’s ability to negotiate the falls, particularity at the headworks dam above falls #10.  Poor road culvert design and maintenance have also affected natural production by reducing habitat availability throughout the subbasin.  Sedimentation impacts from improperly designed logging roads have resulted in incubation losses, embedded substrate, reduced spawning habitat, and lack of interstitial over-wintering and refugia habitats.  Riparian degradation and altered tree species composition, through direct harvest and cattle grazing, have lead to decreased habitat complexity and absence of channel forming structures.  Elevated stream temperatures are common among lower basin tributaries because of riparian degradation.  Intensive forest harvest in the headwaters, and agriculture development in the middle and lower basin tributaries, have resulted in alteration of the historic hydrograph.  Tributaries now have a more pronounced peak flow, followed by a reduced summer baseflow.  Habitat complexity is severely reduced with “spiked” flows of this nature. 

PROBLEMS IMPACTING FISH RESOURECES
General Ecosystem Impacts 


The deeply incised lower Klickitat River has remained relatively isolated from direct shoreline development over most of its length.  However floodplain roads, both abandoned and active, have lead to channelization and constriction problems in these reaches. Shoreline development is occurring within increasing regularity along the SR 142 Hwy mainstem corridor between RM 0.0 and 19.0.  An abandoned paved floodplain road hugs the west bank of the Klicktiat River from RM 14 to 31.  The abandoned Champion log haul road has experienced considerable damage from the 1996 flood.  However, the road even now cuts off side channels and river meanders at many key locations.   


Lower basin tributaries historically provided the majority of wild steelhead spawning and rearing habitat.  The habitat within these tributaries has been severely degraded.  For example, the Little Klickitat drainage is heavily logged and roaded in its upper reaches, and is grazed and diverted further downstream, resulting in lack of riparian cover, diminished baseflows and increased temperatures. Nutrients from farming and a sewage treatment outfall cause excessive algal growth in the Little Klickitat.  Adjacent tributaries in the lower basin share many of the same problems.


The upper 2/3 of the Klickitat subbasin is forested and most of that lies within the Yakama Reservation. On the reservation, logging operations, including the construction and use of logging roads, are the principal activities affecting the upper Klickitat subbasin.  Streams in the forested portion of the subbasin, both on and off the Yakama Reservation, have suffered from past and current forest practices, including timber harvest and road construction in riparian areas, poor design and maintenance of roads and crossings, skidding on steep slopes and upstream channels, off‑season use of wet roads with resulting erosion, and facilitation of overgrazing by providing cattle access over logging roads to riparian areas.  Most of these problems are continuing.


In the upper subbasin, an unpaved major haul road follows the upper Klickitat River from river mile 66 to river mile 78.  Within this section the road is directly in the flood plain for 40% of its length, cutting off side channels and river meanders


Cattle and sheep grazing impacts, while lessened in recent years, still pose problems on a smaller yet more concentrated scale.  The upper Klickitat River flows through McCormick Meadow in the tribally designated Primitive Area, which has been heavily grazed for many years. Aerial photographs reveal that the river channel through the meadow and others nearby has been seriously damaged during 60 years or more of cattle use. In spite of its remoteness, this section of river is now poor habitat for resident or anadromous fish.  Sheep grazing on a Washington State Department of Natural Resources (WDNR) allotment within Tract “C” of the reservation threatens riparian habitat, wetland meadow function, and stream temperatures in the upper Diamond Fork basin.


Big Muddy and Little Muddy creeks drain glaciers on the east slope of Mount Adams. During the warmest months, the sediment plume from these tributaries colors the Klickitat River from the West Fork to the Columbia River 63 miles downstream. Natural glacial melt and landslides in the Big Muddy Creek watershed add significant amounts of fine particles to Klickitat River gravels during the summer when velocities in the river are too low to flush fine particles.  As discussed earlier, this impacts natural production of mainstem spawners below the Big Muddy confluence. 

Mainstem Passage Problems

Lyle Falls


Lyle Falls is a series of five falls ranging in height from 4 to 12 feet, located at RM 2.2.  Prior to activities to improve passage, Lyle Falls was considered impassable during low water conditions in the summer and early fall; this effectively prevented fall chinook and coho from utilizing the subbasin. In 1952, Washington Department of Fisheries removed rock and constructed two fishways at the falls, with an off-ladder adult trap constructed at the uppermost fishway.  Passage for spring chinook and steelhead was improved as well.

Klickitat Hatchery Weir


Until recently (1996), the Klickitat Hatchery weir was considered an obstruction to adult spring chinook migration.  Removal of splashboards, followed by damage to the hatchery weir structure during a 1996 flood, has removed impediments to upstream migration.  No evidence of spawning displacement below this structure now exists. However, the 1996 flood damage exposed the main hatchery water line to bedload of the Klickitat River.  

Castile Falls


While Castile Falls has always presented a serious obstacle to adult upstream migration, historic passage through the Castile Falls (RM 64.0) is known to have occurred.  The falls complex is a series of 11 falls with an elevation change of approximately 80 feet over one-half mile. In the early 1960’s Washington Department of Fisheries blasted obstructions and attempted to build a continuous 3200-foot tunnel.  Construction difficulties forced design modifications resulting in two shorter tunnels linked with an open fishway. The performance of this project has been deemed marginal at best, based on low returns above the falls. Several factors are known to have contributed to the decreased passage performance.  These factors include inadequate fishway maintenance, poor fishway design, and low attraction potential at the entrances to the two unlighted tunnels.  Adult salmon migrating during summer and fall months have no alternative except to enter the improperly designed tunnel, as the headworks dam constructed at the uppermost falls creates a barrier to migration.  The 12-foot headworks dam has no fish passage, or adequate plunge pools.  

Tributary Passage Problems

Culverts


Poor design and maintenance of tribal, private, county, and state road crossings inhibit passage of steelhead and resident salmonids in many tributaries basinwide.

OBJECTIVES
Production 


The overall objective for the Klickitat subbasin is to institute a supplementation based production program for spring chinook and steelhead, employing YKFP principles.  Existing programs for coho and fall chinook will continue to emphasis production for harvest.  


The YKFP is a research and production project governed by the principles of adaptive management and supplementation.  Integration of YKFP activities into the Klickitat basin will require the concerted efforts of state and tribal resource managers.  Management issues pertaining to species/stocks, production plans, harvest goals (i.e. terminal fishery vs. adequate adult escapement to sustain natural production), and habitat and passage improvements will influence the basin’s long-term management plan. 


To facilitate implementation of YKFP supplementation principles in the Klickitat basin, conversion of the existing hatchery into a supplementation-style facility is critical.  The rationale and logistics of this transition are outlined in the “Klickitat Hatchery Facility Management Plan” (Oshie and Ferguson 1998.)  Yakama Nation and WDFW are currently in negotiations to transfer the Klickitat Hatchery to the Yakama Nation.  Table 1 shows existing and projected YKFP production goals for the facility.

Table 1.  Future YKFP Production Goals for the Klickitat subbasin.


Current Klickitat Hatchery Production
Current Out of Basin Production

Reared at Klickitat Hatchery
Current Out of Basin Production Directly Released into Klickitat River
Future Klickitat Hatchery Production1
Future Out of Basin Production

Acclimated in Lower KlickitatBasin2

Spring chinook smolts 
600,000
0
0
1,450,000
0

Spring chinook fry plants 
150,000
0
0
0
0

Fall “URB” chinook smolts
0
4,000,000
0
800,0003
3,200,0003

Coho smolts (late-run)
0
1,350,000
2,500,000
0
3,850,0003

Steelhead smolts

(summer and winter)
0
0
120,000
200,0004
0


Acclimation site development will play an integral role in the successful transition of the Klickitat Hatchery to a supplementation facility.  Development of these sites will alleviate pressures on the water-limited Klickitat Hatchery.  Acclimation facilities will be located in natural production area for supplemented spring chinook and steelhead, as in the Yakima basin.  Acclimation sites will be developed in the lower basin for production stocks of fall chinook and coho.


Increased hatchery production at the Klickitat Hatchery will require development of additional water sources.  Investigations will be undertaken to identify new sources, as well as improvements to the existing water supply.


Staff increases to perform supplementation based operations, maintenance, and research will require two new residences and a training facility.  Other buildings at the facility (i.e. incubation room, equipment sheds, freezer room) appear to be adequate for projected YKFP needs.      

OBJECTIVES

Habitat


The YKFP has initiated a program to attain a "properly functioning condition" (PFC) for all biotic and abiotic ecological parameters in the Klickitat subbasin.  "Properly functioning condition" implies the sustained presence of habitat forming and maintaining processes in a watershed (e.g., normative patterns of riparian succession, bedload transport, channel migration and runoff) such that the long-term survival of the species is ensured over the entire range of natural variation.  


To meet the habitat objectives in the Klickitat subbasin, the Ecosystem Diagnosis and Treatment (EDT) model will be used as a tool to identify and prioritize refugia habitat and restoration opportunities.  With continuation of ongoing projects and development of new restoration/monitoring activities, it is expected that critical habitat for salmonid production will be increased and can be demonstrated.  Habitat protection/restoration will focus on high priority areas that have an affect on critical life stages and the highest restoration potential.  High quality (refugia) habitat will be prioritized, with measures taken to secure habitat through acquisition and/or conservation easements. 

ONGOING ACTIONS AND ACCOMPLISHMENTS

Production

Yakima/Klickitat Fisheries Project (YKFP)


The YKFP, an element of the NPPC Fish and Wildlife Program, will be the main production program measure in the Klickitat River.  The project co-managers, the Washington Department of Fish and Wildlife (WDFW) and the Yakama Nation (as lead agency) have proposed to supplement all of the stocks of anadromous salmonids (spring chinook and steelhead) historically present in the Klickitat River, with continued production for harvest of fall chinook and coho.  YKFP activities will be phased over a number of years.  The YKFP has initiated use of the EDT model as the primary tool to guide future supplementation efforts in the basin.  

Ecosystem Diagnosis and Treatment


EDT analysis has been recently completed for both spring chinook and steelhead in the Klickitat basin.  Supplementation scenarios will developed to run using the model identifying; release numbers, locations, timing, and acclimation site placement, to achieve desired escapement goals back to the subbasin.  EDT provides a predictive tool that indicates increases in production based on different supplementation and habitat restoration management scenarios.

Klickitat Hatchery Transition


To facilitate implementation of YKFP supplementation principles in the Klickitat basin, conversion of the existing hatchery into a supplementation style facility is required.  The rationale and logistics of this transition are outlined in “Klickitat Hatchery Facility Management Plan” (Oshie and Ferguson, 1998.)  Yakama Nation and WDFW are currently in negotiations to facilitate transfer to Yakama Nation. 

Lyle Falls Engineering Design Work


Bonneville Power Administration (BPA) has funded engineering design and hydraulic studies at the Lyle Falls Facility, which currently stands at the 33% completion stage.  The objective of the facility is threefold: First, to carry out YKFP supplementation principles by construction of an adult broodstock collection facility, allowing for collection over the course of the run to maintain genetic viability.  This will also allow for the creation locally adapted broodstock from production stocks (coho, fall chinook), thus minimizing straying to other basins. Second, develop a fishway that passes adult fish over a wide range of flows, and makes passage more efficient for all other stocks of salmonids.    Third, construct of a video counting station will allow for the evaluation of supplementation activities through escapement monitoring.  Video monitoring will also will provide run-timing information to be used by species modelers to guide future supplementation activities under the YKFP. 

Castile Falls Fishway Improvement


In 1999, the YN was awarded funds to improve passage at the facility.  The three-year project will focus on the upper ladder first, and progress downriver.  The objective is to increase passage over Castile Falls to make available approximately 35 miles of spawning and rearing habitat for spring chinook and approximately 45 miles for steelhead.  


The existing conditions at both Castile Falls and Lyle Falls are described in detail in (Adult Passage Improvements for Klickitat River at Lyle and Castile Falls 1996, prepared by Summit Technology).  

Coho Acclimation Site Development 


In 1999, the YN was awarded funds to repair and construct coho acclimation sites in the Klicktiat subbasin over the next three years.  In 2000 approximately 24% (600,000) of the 2.5 million direct river released coho were reared at four acclimation sites.  Additional sites will be developed in order to acclimate the bulk of the 2.5 million coho.  Successful acclimation will provide better survival and return rate, providing increased harvest and natural production opportunities.  Acclimation sites are being located and constructed to facilitate multi-species usage.  Transferring both production and supplemented stocks off-station from the Klicktiat Hatchery will be critical in implementing YKFP principles in a water-limited facility.   

Tribal Harvest


The dip net fishery in the Lyle Falls reach of the Klickitat River has been an important fishery to Indian people since before the arrival of the first white settlers. With the drowning of Celilo Falls, it holds special significance as the one remaining site where Yakama fishers have the opportunity to fish year around using traditional dipnet and jumpnet gears.  The Klickitat River is also one of the last Columbia River subbasins, which still has a natural run of summer chinook, and tribal fishers prize these fish, known as “June hogs”.  This fishery continues to play an important role in meeting the subsistence needs of Yakama Indians, in providing income from fish sales during commercial seasons, and in fulfilling the treaty share of tributary spring chinook harvest in the Columbia Basin. The Klickitat provides one of the few opportunities for spring chinook harvest by tribal members while other Columbia Basin spring chinook stocks remain at low levels of abundance. Enhancement objectives take into account the need for a significant harvest of spring chinook concurrently with efforts to rebuild the run.


The United States versus Oregon Columbia River Fish Management Plan recognized the importance of tribal harvest in the Klickitat River, mandating releases of 4.0-million fall chinook and 3.85-million coho in the river annually since 1988.  With these releases, sales of fall chinook and coho have provided a steady contribution to tribal commercial fall season fisheries, with sales to licensed commercial fish buyers averaging nearly 1,500 fall chinook and 2,000 coho annually since 1989 (Table 2).  In addition to this harvest, Yakama Nation fisheries staff estimate that another 1,000 to 3,000 chinook, 500 to 2,500 coho, and 200 to 500 steelhead are harvested annually by tribal fishers and either sold directly to the public or taken home for subsistence use.

Table 2.  Commercial Sales of Chinook, Coho,

and Steelhead to Licensed Fish Buyers by

Yakama Tribal Fishers, 1989 to 1999.

Year
Chinook
Coho (Silver)
Steelhead

1989
1,573
5,893
247

1990
1,764
1,894
310

1991
2,230
6,037
1,704

1992
786
46
287

1993
541
165
682

1994
1,018
1,922
747

1995
460
1,250
27

1996
1,533
490
25

1997
1,602
282
239

1998
2,261
1,708
162

1999
1,367
1,946
59

Averages:



1989-99
1,376
1,967
408

1995-99
1,445
1,135
102

ONGOING ACTIONS AND ACCOMPLISHMENTS
Habitat

Lower Klickitat In-Channel and Riparian Enhancement Project

[image: image1.emf]The Lower Klickitat Riparian and In-Channel Habitat Enhancement Project is a BPA-funded watershed restoration project implemented by the Yakama Nation Fisheries Program (YNFP).  The YNFP is working in coordination with WDFW, Natural Resources Conservation Service, and the Central Klickitat Conservation District. The project was proposed under the Northwest Power Planning Council’s Fish and Wildlife Program, and recommended for funding by BPA in 1997.  Initial project restoration projects were located within the Swale Creek and Little Klickitat River watersheds.  Included in the project scope of work are in-stream structural modifications, revegetation of the riparian corridor, construction of sediment retention ponds to provide late-season flow to the creek, and exclosure fencing to prevent channel degradation from livestock.  A monitoring program has been initiated to document project success, and guide future restoration activities.  The second phase of the project will use EDT modeling output to guide and prioritization restoration activities. 

Salmon Recovery Funding Board (SRFB) Projects

Off-Reservation:


Klickitat County with technical support from YN, WDFW and NRCS has been awarded SRFB funds to conduct the following restoration activities: Funds to modify ¾ of a mile of abandoned Klickitat Mill concrete flume on Snyder Creek (RM 14) opening 2.5 miles of high quality steelhead habitat.  Funds for streambank bioengineering of over 3000 feet at 2 sites in the Little Klickitat basin.  Funds for the construction of low flow access to Logging Camp Creek (RM 8.5), providing access to steelhead.  Funds for construction of five sediment retention ponds to provide baseflow amelioration in the Swale Creek basin. Funds to complete project maintenance of existing and future SRFB and BPA habitat restoration projects. 

On-Reservation:


The Yakama Nation has been awarded three SRFB habitat restoration grants.  Fieldwork will begin during the 2000-01 field seasons on the following projects:  


Klickitat River Meadows Restoration Project; the project will begin to repair 60 years of intensive livestock grazing in a series of wet meadows.  Project will focus on livestock fencing, road abandonment/relocation, and wet meadow restoration


Diamond Fork Meadows Restoration Project; the project will begin to repair and control over 60 years of ongoing livestock grazing in a series of wet meadows.  Project will focus on road abandonment, livestock fencing (WDNR current sheep allotment), and wet meadow restoration


Surveyors Creek Passage Improvement Project; the project will install two bottomless culverts, and fix a passage obstruction at the stream mouth.  Passage problems are a result of poor forestry and roading practices.

Bull Trout Study


In 2000, the YN in conjunction with the WDFW will conduct a cooperative study, investigating the Klickitat River bull trout population(s).  Field studies will determine stock(s) status and life history patterns present, through presence/absence investigations, population estimates, habitat analysis and genetic DNA analysis.  

On-Reservation Forestry Fish Program


The Yakama Nation uses its own treasury funds to hire a full-time fisheries biologist and technicians to investigate the status of fish populations and habitat in the forested area of the Yakama Reservation, and to condition proposed timber sales for the protection of tribal fisheries resources.

Grazing Management


A 1995 YN grazing resolution called for the elimination of livestock grazing on the west bank of the Klickitat River, and above the Diamond Fork confluence.  Compliance with this resolution needs improvement.  


Sheep grazing on Washington State Department of Natural Resources (WDNR) allotment within Tract “C” of the reservation threatens the headwater of Diamond Fork Creek.  Poor compliance monitoring by WADNR under HB1309 standards has lead to a degraded riparian and wet meadow system.  

SPECIFIC STATEGIES AND ACTIONS

Production

 (A) Implement the Klickitat portion of the Yakima/Klickitat Fisheries Project, retaining the following elements: use of natural broodstock for supplemented stocks, final rearing and/or acclimation facilities in natural production areas, supplementation of natural escapement to a level consistent with subbasin carrying capacity, and development and use of excess hatchery production to augment harvest.

Actions Required:

1. Complete engineering design studies at Lyle Falls Facility. 

2. Complete NEPA analysis at Lyle Falls Facility.

3. Construct modification to existing ladder to facilitate increased passage.

4. Construct broodstock collection facility at Lyle Falls Facility.

5. Construct video-monitoring station within Lyle Falls ladder. 

6. Design and construct an O&M/M&E facility.

7. Purchase adult transport truck.

8. Conduct radio telemetry study to determine passage (ladder vs. natural falls) rate.

9. Increase harvest monitoring at Lyle Falls fishery.

(B) Upgrade Klickitat Hatchery for transition to a supplementation based production facility:

Actions Required:

1. Obtain additional water for the Klickitat Hatchery.  

2. Develop a more secure water delivery system to the Klickitat Hatchery.

3. Enlarge adult holding pond.

4. Institute spawning procedures using YKFP genetic protocols.

5. Convert existing raceways to semi-natural treatment (SNT) design.

6. Purchase juvenile transport truck.

7. Construct SNT acclimation sites in natural production areas for spring chinook and steelhead.

8. Construct two new residences for increased hatchery staffing requirements.

9. Construct “bunk house” style facility to house YN trainee personnel.  

10. Implement methodologies to determine smolt-to-adult survival (i.e. pit tagging).

11. Construct hazardous materials storage building.

12. Improve predator control measures at on-station rearing ponds. 

13. Repair 3.5-mile access road.

14. Redesign Pond #24 with enlarged sediment filtering pond.

15. Construct new on-site rearing pond.

16. Protect watersheds supplying spring water to hatchery through land acquisition and/or watershed reserve easements.

(C) Acclimate coho pre-smolts released in the Klickitat River under the U.S. v Oregon agreement to improve homing characteristics, survival to terminal fisheries.  Additionally, acclimation site development will alleviate the water demand at Klickitat Hatchery.

Actions Required:

1. Design and construct lower subbasin acclimation sites for final rearing of coho pre-smolts. 

2. Design ponds as multi-species (fall chinook) rearing facilities.

3. Complete NEPA analysis.

4. Secure water rights to acclimation sites.

5. Develop and secure funding for construction and O&M costs.

(D) Correct fish passage problems in the mainstem and tributaries within the Klickitat subbasin, to improve natural production through increased habitat availability. 

Actions Required:

1. Augment NMFS-Flood Repair construction funds for passage improvements at Castile Falls.

2. Complete subbasin wide culvert analysis using WDFW’s Fish Passage Assessment and Prioritization Manual.

3. Fix high priority tributary passage obstructions identified through WDFW Fish Passage Assessment and Prioritization Protocol. 

4. Develop and secure funding for culvert modification/construction and O&M costs.

Habitat

(A) Use EDT Stream Reach Analysis as the primary tool to guide and prioritize habitat restoration strategies in the Klickitat subbasin.  Restoration strategies include: acquisition of threatened “refugia” habitat, restoration of high priority reaches showing the highest EDT restoration benefit, using life stage analysis to restore key habitat missing within specified reaches. 

Actions Required:

1. Develop land acquisition strategies. 

2. Acquire lands within identified key “refugia” reaches.

3. Protect key “refugia” habitat through development of conservation easements. 

4. Refinement of EDT analysis with hydraulic engineering studies to design and locate specific restoration actions (i.e. in-channel structures, rearing alcoves, side channels).

5. Reconnect the river to its historic floodplain in strategic locations.

6. Add appropriate amounts of large woody debris in reaches judged deficient, guided in part by the results of EDT modeling.  

7. Add appropriate in-channel structures to create pool/riffle habitat (i.e. boulder clusters, rock groins, complex debris jams) in reaches judged deficient, guided in part by the results of EDT modeling,.

(B) Reduce impacts from shoreline development in the floodplain, agricultural development, road construction, and abandoned railroad lines, which have lead to the loss of side channels, reduction of floodplain function, channelization, and habitat simplification.  In addition, side channels should be reconnected to the river, overflow channels breached where appropriate, and riparian vegetation should be restored.

Actions Required:

1. Purchase floodplain and side channel habitat in critical areas, guided in part by the results of EDT modeling, 

2. Establish and maintain adequate funding for operation and maintenance of habitat acquisitions and restoration projects.  

3. Restore floodplain connectivity through installing culverts, breaching and/or relocation of levees, roadways, and other hydraulic blockages, guided in part by the results of EDT modeling.  

4. Work with other managers to ensure that adequate beaver populations are maintained in suitable reaches.  

5. Fund staff adequate to monitor compliance with applicable laws governing development and use of critical habitat, including point‑source and nonpoint‑source pollution of lower Klickitat River tributaries.


6. Support development of no-till farming practices.

7. Implement a broad educational effort.

(C) Reduce overgrazing in and alteration of riparian areas and wet meadows that continue to cause sedimentation problems in streams, elevated water temperatures, and reduced instream flows.  These impacts are especially noticeable on many tributary streams.  Grazing in riparian areas and wet meadows should be discontinued or properly managed. 

Action Required:

1. Support efforts to eliminate grazing impacts.  

2. Place large woody debris in the streams to provide urgently needed rearing habitat.  Much of the riparian vegetation in the Klickitat Basin has been altered.  This has resulted in drastic reduction in the recruitment of large woody debris to many streams.  Large woody debris (living and dead large trees) should be retained in the riparian zone, and where necessary.

3. Accelerate efforts to restore riparian habitat throughout the basin.  

4. Move toward normative flow in the lower basin tributaries using upland restoration techniques to improve spawning and rearing access at tributary mouths. 

5. Improve thermal conditions in tributaries through riparian canopy restoration. 

6. Continue funding the BPA project titled " Lower Klickitat In-Channel and Riparian Enhancement Project", to guide tributary habitat restoration.

7. Fund enforcement of range regulations to prevent concentration of cattle in sensitive areas.

(D) Reduce impacts aquatic resources from forestry activities: 

Actions Required:

1. Improve forest roads and stream crossings throughout the subbasin.

2. Develop and fund forest roads maintenance, rehabilitation and abandonment plans, paid for by landowners and commercial users.

3. Develop landslide hazard zonation maps, and restrict harvest in identified hazardous areas.  Route logging and access roads away from areas of landslide risk, especially if large cuts or fills would be entailed.

4. Ensure enforcement of state forest practices regulations restricting roading in unstable or slide‑prone areas off reservation.

5. Ensure that all forest practice activities comply with NEPA.

6. Maintain adequate riparian buffers along streams at all logging sites to provide proper functioning conditions for aquatic resources.
7. Timber/Fish/Wildlife staff members must determine not only that riparian management zones (RMZs) correspond to what is required in state regulations but also what level of protection is necessary to achieve properly function conditions.

8. Locate new logging and forest access roads outside riparian management zones and near ridges when possible.

9. Asses impacts of log haul roads located within the floodplain for their effects on stream function.  In general, these roads should be relocated outside the floodplain.  Where these roads must be kept in the floodplain, improvements such as rocking, paving, bioengineering of stream banks, should be conducted.  

10. Except when clearly needed for fire control, forest management or other long‑term purposes, make the abandonment of logging roads a condition of timber sales. 
11. Require road maintenance and abandonment plans wherever it is determined that access roads pose a potential threat to aquatic resources. 

12. Provide funding to evaluate road impacts throughout the Klickitat subbasin.  

13. Develop road maintenance and abandonment plans that will substantially reduce sediment delivery to tributary streams.  

14. Improve monitoring of forest practices and their effects on fish habitat. 

15. Correct passage impediments caused by perched or blocked culverts throughout the Klickitat subbasin.  

Table 3.  Cost breakdown by Strategy and Action. 

Specific Strategy

Code
Action

Code
2001
2002
2003
2004
2005

PRODUCTION







A
1-2
128,000






3-5
2,400,000
625,000
130,000
130,000
130,000


6
175,000






7
110,000






8

70,000
70,000
70,000



9
15,000
15,000
15,000
15,000
15,000

B
1-14
4,000,000
3,500,000
2,000,000
112,000
112,000


15

600,000





16
900,000





C
1-3
100,000
250,000
100,000




4

50,000
50,000
50,000
50,000


5
500,000
750,000
750,000
750,000
500,000

D
1
120,000






2-4
200,000
150,000
125,000
100,000
75,000

HABITAT







A
1-3
5,000,000
10,000
5,000,000
10,000
5,000,000


4-7
500,000
500,000
500,000
400,000
300,000

B
1-2
10,000
5,000,000
10,000
5,000,000



3
Prod.

D 2-4
Prod.

D 2-4
Prod.

D 2-4
Prod.

D 2-4
Prod.

D 2-4


4
4,000
4,000
4,000
4,000
4,000


5
15,000
15,000
15,000
15,000
15,000


6
3,000
3,000
45,000
45,000
45,000


7
35,000
35,000
35,000
35,000
35,000

C
1
5,000
5,000
5,000
5,000
5,000


2-4
Habitat

A 4-7
Habitat

A 4-7
Habitat

A 4-7
Habitat

A 4-7
Habitat

A 4-7


5
100,000
100,000
100,000
100,000
100,000


6
300,000
310,000
329,000
335,000
342,000


7
9,000
9,000
9,000
9,000
9,000

D
1-7
200,000
200,000
200,000
200,000
200,000


8-14
150,000
150,000
150,000
150,000
150,000


15
Prod.

D 2-4
Prod.

D 2-4
Prod.

D 2-4
Prod.

D 2-4
Prod.

D 2-4







1 Assumes remote acclimation sites in spring chinook and steelhead natural production areas for final acclimation, using YKFP supplementation guidelines.





2 Fish hatched and reared at other hatcheries and transported to lower Klickitat basin acclimation facilities for final rearing.


3 YKFP will investigate the use of locally adapted broodstock from these stocks.


4.  Ratio of Summer to Winter Steelhead supplementation determine through future YKFP studies.
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