Entiat Subbasin

Introduction

The Entiat River subbasin is located in north-central Washington State in Chelan County. The Entiat River originates from glaciers near the crest of the Cascade Mountains and flows southeasterly for approximately 42 miles before joining the Columbia River near the town of Entiat. The topography is extremely steep and dissected with the highest elevation in the watershed at 9,249 feet (Mt. Fernow) and the lowest elevation at approximately 700 feet at the confluence with the Columbia River (RM 484). Soils are generally highly erodible and unstable (USDA 1968 Soil Survey of Chelan Area, Washington). Vegetation ranges from semi-arid shrub steppe in the lower end of the watershed, through temperate forest, to alpine meadows in the upper reaches. The drainage area is about 268,000 acres of which approximately 224,000 acres (84%) are in public ownership, primarily the Wenatchee National Forest. Of the remaining privately owned acreage, about 1,300 acres are in lower valley orchards classified as prime agricultural land (USFS, 1996). 

A rim of snow-covered and glaciated peaks supplies the Entiat subbasin headwaters. The two largest perennial tributaries are the North Fork Entiat (contributing about 20% of Entiat total flow) and the Mad River (contributing about 14% of Entiat total flow); they join the Entiat at River Mile 33 and River Mile 10.5, respectively (Mullan et.al, 1992). Other perennial tributaries include Mud, Potato, and Roaring Creeks (which are known to experience interrupted flows at their confluences with the Entiat River during drought years), Stormy, Preston, Brennegan, McCrea, Burns, Fox, Tommy, Lake, Silver, Pope, Three and Duncan Creeks. The Entiat watershed also includes numerous intermittent tributaries that flow only during snowmelt and intense rainstorm events. 

In 1996, when conducting the Entiat Watershed assessment, the USFS utilized landtype associations and fine sediment composition in substrate gravels as elements to stratify the Entiat subbasin into three analysis zones: Transport, Transitional and Depositional (USFS, 1996).  These analysis zones serve to characterize subwatersheds and evaluate ecosystem conditions within the Entiat subbasin. They can also be used to define salmonid distribution as it relates to geology and hydrology.

Transport Zone (upstream of Entiat Falls): The upper Entiat area (closed and open subalpine vegetation) is a zone of strongly glaciated landtypes. This zone has high subsurface water storage capacity favorable for vegetative growth and regulated baseflows. Coarse and fine sediment and large woody debris are recruited by a naturally high occurrence of debris flows. Fine sediment (diameter less than 1mm) is transported through this system with minimal deposition. The current condition of aquatic habitat in the transport zone is stable and assumed to be similar to historic conditions, with non-embedded cobble/gravel beds and the number of large pools similar to or higher than that observed during a Bureau of Fisheries survey conducted in the mid-1930’s.  Side channels, boulders and large woody debris provide habitat diversity. This good to excellent quality habitat is occupied by resident fish, including eastern brook trout in the upper Entiat. Anadromous fish are absent from this zone due to a natural barrier waterfall. 

Transitional Zone (McCrea Creek to Entiat Falls): The mid-Entiat area (closed forest and closed subalpine) is an area of glacially influenced mountain slopes without the strong expression of glacial trough valleys. Transport and deposition of fine sediment varies mainly with slope and channel gradient within this zone with neither process being dominant. Fine sediment accumulation is the lowest here of all three zones. Historical and current management influences have been significant (i.e. grazing, fire, timber salvage/road building from the early 70’s to present, and recreation). The current condition of aquatic habitat in the transitional zone has been modified from historic, with a 30-60 percent loss of pools in the mainstem Entiat, and conversely, recovery of pool habitat in the Mad River since the 1930’s U. S. Bureau of Fisheries (BOF) survey (U.S. Bureau of Fisheries, 1934, U.S. Bureau of Fisheries, 1936). Within the three zones, pool habitat and large woody debris rank highest here. The trend in habitat conditions (sediment, pools, and large woody debris) is variable and uncertain. Some channel reaches have been locally impacted by timber harvest in tributaries and at road crossings. The fair to excellent quality habitat in this zone is utilized primarily by bull trout and other resident fishes, with spring chinook and summer steelhead limited to the lower reaches by natural barrier falls. 

Depositional Zone (Mouth to McCrea Creek): The lower Entiat (shrub steppe and open forest) is an area of non-glaciated mountain slopes dissected by stream downcutting. This zone contains the principal spawning/rearing habitat for anadromous fishes in the Entiat subbasin. Most (90 percent) of anadromous salmonids spawning/rearing habitat lies outside the National Forest boundary, on private land.  Spring chinook, late-run chinook, sockeye, summer steelhead, bull trout and other resident species utilize the zone. Sediment deposition is a dominant process. Periodic floods generated from high intensity thunderstorms are a significant transport mechanism. Fine sediments from steep hillslopes, swales and high gradient channel reaches are transported by surface erosion and debris flows and deposited along floodplains and alluvial fans during these events. A cycle of fill and scour occurs naturally along low gradient reaches within this landtype. Erosion and compaction of surface soils have reduced soil moisture capacity and productivity in many areas. Both road densities and riparian road densities are the highest here of all three zones. Trail densities are the lowest of all three analysis zones. A significant portion of this zone has been recently impacted by a large, moderate-high intensity fire, posing a high risk of damage from flooding. Elimination of beaver, removal of large woody debris, riparian alterations and changes in upslope vegetation may have contributed to water table adjustments, instream flow regimes and alteration of riparian vegetation in some tributaries during drought cycles. The current condition of aquatic habitat in the depositional zone is fair to poor. Within the three zones, large woody debris and pool habitat rank lowest here. Pool habitat has been reduced by 90 percent in the lower-mid Entiat since the 1930’s BOF survey (U.S. bureau of Fisheries, 1934). The trend in habitat conditions is variable and uncertain, partially due to the frequency and extent of recent (1970, 1988 and 1994) wildfires, which combined, have burned over 60 % of the Entiat subbasin. Accumulation of fine sediment in the lower mid-Entiat and lower Mad River is the highest of all three zones but considered to have improved since the excessive fine sediment input of the post-fire floods of 1972 and 1974. 

The privately owned lower 20.1 miles of the Entiat River, containing more than 75% of the riparian habitat in the mainstem Entiat River (Rock Island Dam Hydroelectric Facility et al. 1998), was surveyed in 1995 by a Natural Resource Conservation Service (NRCS) “Stream Team”. Their report, the Entiat River Inventory and Analysis (USDA NRCS, 1998) and a report by Mullan, et al. (1992) documented the remarkably low habitat diversity present in this lower reach, specifically the lack of pools and large woody debris. These two factors are the primary limitations to natural production of salmon on the lower Entiat River, which is where most of the salmonid spawning and rearing occur in this subbasin. Most of this impact can be related to flood control efforts undertaken in the Entiat Valley to protect infrastructure and agriculture in flood prone areas following the flood events of the 1940’s and 1970’s. As a result, virtually all of the lower 10 to 15 miles of the Entiat River have been effectively channelized.  Floodplain confinement due to a U. S. Army Corps of Engineer’s flood control project and the Entiat River Road leave few resting areas for adult and juvenile salmon.  

Fish Population Status

Existing stocks:

Spring chinook.  Spring chinook were declared Endangered under the Endangered Species Act (ESA) in March 1999.  The endangered population of spring chinook spawn and rear in both the Entiat River and the lower Mad River.  Fry emerge in early spring and emigrate to the lower reaches of the primary tributaries and mainstem Entiat River, where they rear until emigrating during late spring and early summer of the following year. Their numbers have substantially declined in recent years. The management intent is for hatchery supplementation. Presently, eggs for fish production are collected from adults that return to the hatchery. Virtually all of the adults return to the hatchery. The goal is for 400,000 yearlings plus 400,000 sub-yearlings to be produced and released to ponds at the hatchery. The hatchery escapement goal is 225 females and 225 males. 

Late-Run chinook.  A remnant natural spawning run of summer chinook exists in the Entiat River from the mouth to at least River Mile 28 (CRITFC 1995). The management intent is for natural production.  Fall chinook may now be spawning in the river as a result of straying by Turtle Rock releases.  Natural production occurs in the mainstem Entiat and some of its major tributaries.
Summer steelhead.  Summer steelhead were listed as Endangered under the ESA in August 1997.  Summer steelhead spawn and rear in the Entiat River and some tributaries. The Mad River is the principal steelhead producing tributary to the Entiat River (USDA ECRBS 1979). The Entiat River historically had a moderate population of natural steelhead that was probably distributed throughout the watershed. The natural stock is thought to have declined dramatically from historic numbers, although the extent of decline is unknown because there is little information on the condition of steelhead in the Entiat River.  However, WDFW has begun to operate a trap to collect baseline data on natural steelhead production.  The management intent is for natural production

Sockeye.  A small naturally spawning population of sockeye occurs in the Entiat River. Spawning has been reported in the River near Brief (CRITFC 1995). Although the origin of these fish is not known, they are assumed to be strays from the Wenatchee or Okanogan River systems. 

Resident native trout.  The Entiat River and its tributaries support bull trout, cutthroat trout and rainbow trout. Bull trout were determined to be Threatened under the ESA as of June 1998.  The predominant areas found to have the threatened population of bull trout are the upper and middle Mad River and the upper Entiat River below the confluence with the North Fork.

Extirpated stocks:

Coho.  A large naturally spawning run of coho historically occurred in the mid-Columbia River tributaries. Mullan (1983) estimated an historical run of 9,000 to 13,000 annually to the Entiat basin.  Natural spawning runs were recorded in the Okanogan, Methow, Entiat and Wenatchee (CRITFC 1995). Coho are currently listed as extirpated from the Entiat drainage (WDF et al. 1990). Reintroduction is under discussion. 

Problems Impacting Fish Resources

The habitat in the Entiat system has been affected by a host of land and water management activities.  Major forest fires burned much of the subbasin over the past 25 years. The Dinkleman Fire in 1988, burned approximately 50,000 acres and led to a major landslide that filled the lower four miles of the river with sediment.  The Tyee Fire of 1994 burned much of the riparian areas within the watershed.  The burning of considerable amounts of vegetation, coupled with high intensity rain and flooding, caused increased erosion of slopes and deposition of materials within the river resulting in losses of spawning and rearing habitat. The loss of riparian vegetation has decreased shade on water courses in the basin and has led to a decrease in realized potential large woody debris recruitment. There is also a reduction of ground water release to surface flows. 

The steep topography of the subbasin largely limits residential development to floodplain and alluvial fan features. Accordingly, development has significantly affected fish habitat quality. Pressure to develop the remaining suitable building sites is extreme.  

The Entiat River is not as heavily appropriated as other Columbia subbasins, but the impact of water withdrawals is significant, particularly during the late summer. From August through the end of the irrigation season in most years instream flows are below minimums. Unfortunately, the Department of Ecology does not have adequate enforcement staff to ensure that interruptible diversions cease when low‑flow thresholds are reached. Further, an Instream Flow Incremental Methodology (IFIM) study conducted by Washington DOE (Caldwell and Beecher. 1995) showed that the adopted flows are much lower than necessary to maintain habitat productivity. 

Much of the riparian habitat within the subbasin has been altered, mostly by orchard owners who believe that riparian vegetation serves as alternative housing for orchard pests. Significant additional riparian vegetation has been removed or diminished by road construction, timber harvest, and fire damage in riparian areas. 

The mainstem is the primary spawning and rearing area for spring and summer chinook and the small run of sockeye.  The primary limitation to natural production of salmon is the lack of pools and large woody debris in the area from the mouth of the river to about RM 15 (USDA NRCS 1998; Mullen et al. 1992). The most suitable spawning habitat is concentrated between Fox Creek Campground and McKenzie Diversion Dam. About 80% of spawning takes place between RM 16 – RM 21. Beyond RM 21 spawning is sporadic up to Box Canyon.  Poor quality spawning and rearing habitat exists in the Mad River up to Tillicum Creek, whereupon habitat is upgraded to “fair” up to Young Creek

At RM 15 there is a terminal moraine formed by a valley glacier during the Pleistocene. Above the moraine, the valley is U-shaped and below it is V-shaped from stream cutting. A series of water falls at RM 29.1 forms a natural barrier to anadromous salmonids. Stream gradient below Box Canyon, RM 29 to 26, is steep and gravel is only found in small pockets. From RM 26 to 15 the gradient lessens and gravel is abundant. Between RM 15 and RM 2 the river gradient steepens and substrate is mostly cobble and boulder. Below RM 2 the river gradient decreases. There are limited gravel areas around RM 1 and large deposits of silt and sand exist near the mouth. 

The major constraint on the Entiat River is reduced productivity, with loss of instream cover and inadequate flows also creating problems.  Irrigation diversions and improper culvert installations have adverse effects on anadromous salmonid production. Low flows due to irrigation diversions contribute to high temperatures. These conditions of high temperatures during late summer months can reduce the area available for rearing and spawning as well as adversely impacting adult migration and survival. Subbasin diversions, low flows and improper screening also impact steelhead production and juvenile survival. 

The tributaries to the Entiat River primarily drain from the national forest land with some private and state holdings, especially on Roaring Creek, Mud Creek and Stormy Creek. Conditions on the tributaries vary considerably with heavy impacts due to roads impinging on the stream channel, logging, fires, and recreational activities. Roads in close proximity to the channel cause channel and habitat simplification, fine sediment delivery, reduction in riparian vegetation, and channel confinement. 
A Watershed Assessment has been completed on the Entiat River by the U.S. Forest Service (USFS 1996) and a Limiting Factors Analysis on the basin was conducted by the Washington State Conservation Commission (Andonaegui, 1999).  These documents identified the following limiting factors:

· Irrigation withdrawals reduce habitat quality and contribute to elevated temperatures in the summer months on the lower mainstem of the Entiat River.

· Riparian areas in the mid and lower Entiat River have been, and continue to be, impacted from residential development, agriculture, roads and recreational use.
· Riverbank armoring on some portions of the lower river have reduced rearing area and confined the channel.

· Forest Practices have impacted water quality and habitat conditions along portions of the mainstem of the Entiat River as well as its tributaries. Past logging activities have reduced large woody debris recruitment and shade, caused fine sediment delivery from roads and ground disturbance, and simplified habitat conditions.
· Roads parallel and in close proximity to streams in the Entiat subbasin have substantially reduced stream channel complexity, removed riparian vegetation, and confined the stream channel system. In particular, roads contributing to impaired habitat and water quality conditions occur along portions of the middle mainstem of the Entiat River, lower Mad River, Lower Roaring Creek, Crum Canyon, and Mud Creek.
· Road construction and attendant channel realignment, bank hardening, and loss of riparian vegetation have severely limited rearing habitat.

· Peak flows and fine sediment delivery has been elevated from the Tyee Complex Fire of 1994 and the Dinkleman Fire of 1988. 

Objectives

The indigenous anadromous fish species most actively targeted for management in the Entiat River Subbasin are spring and summer chinook, sockeye, and summer steelhead. Coho are extinct, and little is currently known about Pacific lamprey status. The goal for all of these species is to restore sustainable, naturally producing populations that support tribal and non-tribal harvest and cultural and economic practices while protecting the biological integrity and the genetic diversity of the subbasin.

To address that goal, the co-managers have adopted the following outcome-based objectives: 

1.
Improve adult pre-spawning survival.

2.
Improve juvenile rearing survival.

3.
Improve juvenile migrant survival.

4. Improve egg and alevin survival by reducing fine sediment delivery to the stream system and moderating the frequency and occurrence of peak flows to a “more normal” hydrograph.

5. Re-establish extirpated runs.
Production

Hatchery production of spring chinook in the Entiat River exists at the Entiat National Fish Hatchery (NFH).  The Entiat Hatchery is operated as a satellite facility for Leavenworth NFH. In addition to the hatchery, a spawning channel has been constructed on the upper end of the Entiat River natural production area.  

Hatchery production of steelhead for release into the Entiat River exists at Eastbank Hatchery and Chelan Hatchery. Summer run steelhead are reared in these facilities.  Broodstock has been acquired from numerous sources over the years including trapping at Priest Rapids and Wells dams and the use of the Skamania stock from the Skamania Trout Hatchery.  The subbasin planners’ recommended objective for summer steelhead is 4,471, of which 1,471 are natural and 3,000 are hatchery fish for harvest (CRITFC 1995).

There currently are no releases of summer chinook or coho into the Entiat River.

Ongoing Activities and Accomplishments

Planning for habitat improvement has taken place, but implementation has been limited.  A watershed coalition of local landowners and state and federal agencies was formed in 1993. They have developed a draft Comprehensive Resource Management Plan and assumed the watershed planning duties legislated by Washington State Legislature ESHB 2514.  Under this bill, the Planning Unit has elected to conduct water quantity studies, as well as the optional studies for water quality, Instream Flows and habitat. 

The U.S. Forest Service (USFS) requirements under the Clinton Forest Plan should lead to improved aquatic habitat conditions in their management areas in the subbasin.

Mitigation programs include those established as part of the Grand Coulee mitigation program and the Chelan County Public Utility District (PUD) mitigation for their mainstem dams. 

The Washington Sate Conservation Commission was directed by the State Legislature to conduct a Limiting Factors Analysis on each of the State defined Water Resource Inventory Areas (WRIA).  That analysis was completed for the Entiat Subbasin in 1999 (Andonaegui, 1999).  

Funding for one of the habitat restoration/enhancement projects recommended by the NRCS “Stream Team” for the lower Entiat River was sought and obtained from the Washington State Salmon Recovery Funding Board in early 2000.

The Yakama Nation (YN) will study the feasibility of re-establishing a naturally spawning coho population within the mid-Columbia tributaries (Project #9604000), while keeping adverse ecological impacts on other salmonid species of concern within acceptable limits (YIN and WDFW 1999). One objective is to determine whether it is feasible to establish a viable localized broodstock for hatchery supplementation in the mid-Columbia. By releasing coho smolts from mid-Columbia location and capture returning adults at various established traps with the intent of egg banking at an existing, yet to be determined mid-Columbia facility, would accomplish this objective. Another objective is to evaluate the long-term changes in the genetic and life history profiles of non-native stock of hatchery coho introduced to mid-Columbia River tributaries. Monitoring divergence between lower Columbia River hatchery stocks (LCRHS) and broodstock used by YN to obtain information on traits of adaptive value within the mid-Columbia basin would meet this objective. A further objective is to develop an Environmental Impact Statement on the long-term restoration phase of the project by following the policies and guidelines as defined in the National Environmental Policy Act.

Specific Strategies and Action Items

Strategies to achieve the subbasin objectives include:

Improve habitat through implementation of habitat restoration and fish passage projects; promote and maintain functioning stream channels and riparian areas, reduce fine sediment delivery from roads and ground disturbing activities, conduct land management activities to ensure that the frequency and occurrence of peak flows is similar to that found naturally, and supplement naturally spawning populations to enhance or re-establish natural production.

Specific actions that should be taken

 (1)
The DOE should replace the inadequate existing instream flows with more appropriate IFIM‑based flows.

(2)
Cease road construction in inappropriate locations and begin to close problematic roads to restore more normal hydrologic conditions.  Systems roads that cannot be closed should be retro‑fitted with crossing structures that can withstand the increased peak flows that invariably follow fires and a road maintenance program must be developed.

(3)
Loss of the riparian vegetation throughout the system must be stopped and a program of riparian restoration implemented. Chelan County must implement and enforce their Critical Areas Ordinance pursuant to the Growth Management Act. 

(4)
Issuances of hydraulic permits by the state for channel control have led to bank hardening.  The issuances of hydraulic permits should be strictly controlled to ensure there is no additional loss of the riparian vegetation.

(5)
Logging and grazing in the watershed have created degraded water quality due to sediment entering the system. A USFS report indicates that fine sediment levels exceed forest plan standards in the middle/lower reaches of the watershed.  Watershed activities such as logging and grazing which continue to cause sedimentation should be eliminated or severely restricted until the system recovers. 

(6)
Conduct Regional Water Planning to improve water management to the betterment of fish habitat. After Regional Planning is completed create a water conservation trust fund to pay for conservation improvements that will return saved water to instream flows.

(7)
Reconnect the river to blocked side channels and/or create new side channels to improve rearing habitat conditions.

(8a)
Spring chinook


Entiat NFH was constructed as part of the Grand Coulee Dam mitigation.  The facility reared approximately 800,000 smolts before switching to well water.  Capacity has been reduced by roughly one half, and the hatchery now releases about 400,000 subyearlings and 400,000 yearling smolts. The sub-yearling program is under review and may be discontinued if data analysis deems the program ineffective as measured by adult returns.  Broodstock acquisition occurs by trapping at the hatchery or egg transfers from Leavenworth NFH.  Current releases occur at the hatchery. The Entiat Hatchery should begin a program to acquire broodstock from the existing natural run.  Final rearing and/or acclimation facilities should be provided in the natural production areas.  The spawning channel located in the upper end of the natural production area should be examined for possible modification to a semi‑natural rearing pond for summer rearing and late fall release.  

(8b)
Summer chinook

The Eastbank Hatchery program for summer chinook should be changed to provide release of some of the existing production into the Entiat River natural production area.  Final rearing and/or acclimation facilities should be constructed.  

(8c)
Steelhead

The Chelan Hatchery steelhead program for the Entiat River should be integrated with operation of Eastbank Hatchery and Wells Hatchery. Releases should be acclimated and adult-trapping facilities developed.  These may be integrated with the other release and adult capture programs.  

(8d)
Coho

The Turtle Rock Rearing Pond produced 500,000 coho smolts for release at the facility until 1992.  With the termination of the steelhead program at Turtle Rock, coho production may be possible providing the disease problems are corrected. Evaluate the use of the facility for rearing coho with the release to occur in the Entiat River natural production areas.

Willard National Fish Hatchery has the capability of rearing 2,500,000 early run coho smolts.  One million smolts are currently released at the Little White Salmon Hatchery at the mouth of the river for broodstock assurance.  The program should be modified to begin a release program of up to 500,000 coho into the natural production areas of the Entiat River by the year 2002.

Since there are no adult trapping programs in the Entiat River for summer chinook, coho or steelhead, the existing adult traps on the Wenatchee River will be used to trap broodstock for the Entiat River.  Once restored, broodstock for the Entiat River would be acquired from the restored runs. 

(9)
A program to restore lamprey should be developed by the relevant fishery managers.  The overall restoration to the Columbia River lamprey should be under the leadership of the tribes.

Issues and Actions identified in the Coordinated Resource Management Plan (draft Entiat CRMP, 1999)

	Issue
	Existing condition
	Action

	Stream channel downstream from Potato Creek
	Channel segments are confined and lack pools; stream energy is not dissipated; poor distribution of water velocities; lacks effective floodplain
	Implement recommendations from NRCS Stream Team survey

	Stream channel upstream from Potato Creek
	Stream bank loss due to increased rates of lateral channel migration; migration is accelerated by bank clearing.
	Implement recommendations from NRCS Stream Team survey

	Riparian vegetation
	Natural events and past practices have reduced the riparian vegetation in many locations.
	Preserve existing vegetative cover consistent with land uses; Implement stream bank planting recommendations.

	Sediment levels
	Sediment levels are impacting aquatic habitat and irrigation equipment.  Sources are natural and man-made (primarily floods and roads)
	More detailed analysis of sediment sources.  Coordinated road management plans.

	Macro-invertebrates
	Studies show low levels of macro-invertebrates in portions of the river system.
	Work with agencies to establish baseline data and monitor system health.

	Establishment of instream flows
	Existing IFIM study is not sufficient for establishing instream flow.  
	Work with Planning Unit under ESHB 2514 to collect and document the credible scientific information needed.

	Flow measurements
	A stream gage has been operational near Stormy Creek for several decades.  Periodic measurements have been taken at the mouth of the Entiat prior to installation of a new gage in 1996.
	With funding help from ESHB 2514 grant, continue monitoring and evaluation of flow conditions at new gage site to establish flow rates.

	Base flow
	All information needed for establishment of base flow is not currently available.
	Work with Planning Unit under ESHB 2514 to collect and document information needed.  Provide for reevaluating base flow needs after channel and flow changes are made resulting from restoration work and implementation of water conservation measures.

	Water temperatures
	Washington DOE has measured water temperatures that exceeded the state class A standard (64.4( F) on 11 different days between 1984 and 1994.
	Encourage a refined analysis of water temperature conditions and problem areas in the DOE assessment.

	Elevated pH measurements
	Monitoring indicates that pH levels occasionally exceed state standards in the lower main river.
	Based on DOE assessment, determine if a more detailed pH evaluation is necessary to identify potential source areas.

	Anchor ice
	Anchor ice occurs in the river and some tributaries
	Study/monitor anchor ice and its effects on all species and life stages of fish, spawning habitat and the relationship to riparian vegetation.

	Fire fighting access
	Concern that federal roads are being closed for management and economic purposes and ignoring firefighter access needs.
	Agencies work with rural fire department to assure adequate and reasonable access on federal lands is retained for fire protection and resource needs.

	Management of rural fire interface and fire prevention
	Fire in rural interface poses a threat to public safety, private property, and watershed resources
	Provide public with information regarding fire prevention and fire protection to develop a defensible space and structure fireproofing.

	New residences and subdivision development
	There has been a recent increase in housing starts for primary residences and summer homes
	Work with county growth management planners on lot sizes.

	Farm subdivisions
	County planning subdivision size is proposed at 10 acres.
	Work with county growth management planners to establish lot size.

	Sanitation
	Water quality monitoring indicates no present problems but continued increases at present rates have the potential for water quality problems.
	Continue working with the county Department of Health and sanitation to maintain current water quality standards.

	Flood hazard
	There are safety hazards associated with construction in floodplains and on tributary alluvial fans.
	Work with county on lot locations.  Provide information to public regarding hazards in flood-prone areas.

	Irrigation
	Irrigation conservation practices have improved significantly over the past several decades.
	Work with NRCS on conserving water used for irrrigation including rate and scheduling of application and improvement of systems (micros and ditches).

	Saved irrigation water
	Use or lose is counter to conservation
	Work with DOE and state lawmakers to determine the feasibility of irrigators using a portion of water saved through conservation practices to expand their base operation.

	Irrigation structures (pumps and diversions)
	Some individual irrigation structures may not meet state standards to reduce damage to fish.
	Upgrade irrigation structures.

	Use of fertilizers
	Water quality monitoring has not indicated a problem with nutrients in the main river
	Continue periodic monitoring.  Work with NRCS to develop more efficient nutrient management.

	Agricultural spraying
	Pesticide application practices have improved significantly over the past several decades
	Continue use of established standards for pesticide uses and improve vegetation management.  Work with NRCS to develop more efficient pest management.

	Wetlands above Potato creek
	Wetlands in this reach serve important hydrologic and biologic functions in the river system.
	Work with landowners to voluntarily maintain or enhance wetland function.

	Wetlands below Potato creek
	Wetlands in this reach have been modified by flood control work
	Work with landowners to voluntarily maintain or enhance wetland function.

	Timber management on private lands
	Timber harvest and other silviculture practices are currently at a low level with little potential for immediate expansion.
	Continue compliance with State Forest Practices including permits, SEPA, and application of BMPs.

	Riparian grazing
	In some areas, livestock have unrestricted access to the streams and main river
	Promote incentives for landowners to restrict unlimited livestock access and develop off-stream sources or allow limited access to streams for watering livestock.

	Noxious weeds
	Noxious weed infestations are common on disturbed areas including burns, roads abandoned pastures and cultivated fields.
	Develop a comprehensive weed control program.

	
	
	

	
	
	


Research, Monitoring and Evaluation

· Evaluate effectiveness of supplementation projects, habitat and riparian restoration, and improvements to land management activities.

Remaining Work

· Acquire lands critical for future stock productivity through purchase or easement.

· Restore degraded habitat and riparian areas important for production.

· Modify land practices that are limiting salmonid production. 

· Reintroduce coho to the Entiat basin.

· Provide adequate flows in the Entiat River and its tributaries. In particular, summer flows need to be improved on the lower and middle Entiat River.

· Relocate or remove roads in close proximity to streams. Road segments that are causing sediment delivery and channel confinement should be prioritized for work.

· All irrigation diversion structures should be inventoried and evaluated.   New and improved fish screening systems should be installed.
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