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PART 2 of 2. Narrative

Title:
Arrowleaf/Methow River Conservation Project

Section 3. Project description

a. Abstract

The Arrowleaf property contains remnant old growth riparian forest and a 4 ½ mile long unmodified reach of the Methow River with side channels providing spawning and rearing habitat for 20-30% of the subbasin’s endangered spring Chinook, steelhead, and bull trout.  The property occupies a topographic bottleneck through which endangered salmonids and a distinctive terrestrial fauna move.  The fauna is characterized by the largest mule deer herd in the state, twice the biodiversity as analogous areas in the Northwest, and such ESA-listed species as grizzly bear, lynx, gray wolf, eagles, and spotted owls.  A real estate boom is increasing area property values at 6%/yr, with 2/3 of all county building permits being issued for the Upper Methow. The Trust for Public Land (TPL) has secured an option to purchase Arrowleaf from the current owner, a development company, that had until recently planned a 600 unit resort with golf course for the site. Purchase of the site, including all of the transaction and attendant restoration and stewardship costs, will cost TPL $17 million. If TPL acquires Arrowleaf, it will place a highly restrictive conservation easement over the entire property, allowing only 5 carefully situated homesites. If not acquired by the December deadline, the build-out of 70 homes will produce deforestation, sedimentation and septic fertilization of the pristine river and disturbance of movements, leading to a loss of its value to endangered fish and wildlife.  The site is key to the self-sustaining functioning of an extensive network of protected areas because it connects the upper and lower valley habitat fragments.  Objectives of the acquisition are maintenance of spawning and rearing habitats for salmonids, habitat maintenance for terrestrial wildlife, defining the ecological role of the property in maintaining downstream habitats, and working with the neighboring Early Winters Institute to engage local residents in monitoring, evaluation, modeling and other on-going activities maintaining project values.  Of the 5 projects BPA has supported in the past 4 years, the Multiyear Plan and side-channel development are closely related to the Arrowleaf acquisition.   The habitats of the site will be key to the fulfillment of an HCP in development for 2 years.  

3b. Justification as high priority

Species at risk

1. The Arrowleaf property is the linchpin in an ecosystem containing some of the highest biological diversity found in temperate montane North America.  It is positioned in a topographic bottleneck through which aquatic and terrestrial species must pass during migration or large home range movements.  Representative ESA-listed species include 3 salmonid species (bull trout, spring chinook, and steelhead) and an undiluted population of westslope cutthroat trout, as well as gray wolf, grizzly bear, lynx, bald eagle, golden eagle, and Northern spotted owl. The following Table lists species of concern that have been sighted on or very near the property.

Table 1. Species of concern at Arrowleaf (Fitkin, WDFW
 and Woodruff, USFS 2000)

fish
Carnivore
birds
other taxa

Spring Chinook

Steelhead

Bull Trout

West slope                           Cutthroat
Wolverine

Lynx

Gray wolf

Grizzly bear

Pine marten
Northern spotted owl

Golden eagle

Bald eagle

Pileated woodpecker

Northern goshawk

Peregrine falcon

Harlequin duck
Yuma myotis

Long-legged myotis

Long-eared myotis

Townsend’s big-eared bat

Western gray squirrel

Tailed frog

Endangered salmon – The Methow subbasin is an area of particular concern for the Yakama Indian Nation (YIN).  Spawning surveys conducted by the tribe have documented a steady decline in spring Chinook since inventories began in 1987.  Average redd counts on the Methow have declined from 179 in the first five years to 29 in the last 5 – an 86% decline to near extirpation.  When the 2 other major contributing watersheds (Chewuch and Twisp Rivers) of the subbasin are added, the total average has declined as well, from 681 in 1987 to 32 in 1999 (Fig. 1). 
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 Figure 1.  Redd counts in the Methow Basin


Further examination of the survey data for the 13-year time series shows a decline of 87% in the average contribution of redds from the Chewuch River to only 7/yr,  with a slight increase from the Twisp and Methow (in unpublished YIN Fisheries reports courtesy of Theiss and Hatcher).  When strong runs of Chinook were recorded for the subbasin in the first 5 years of surveys, between 50% and 75% of production was from the index reach (about 8 miles below Arrowleaf) and above.  Currently, 50% - 75% of the depauperate contemporary population of salmon now spawn below the index reach.  The Arrowleaf property and an area just below it (< 2 miles) are the only productive habitats remaining in the upper river above the index reach.  In sum, the data show that the Methow spring Chinook is declining to the point of extinction, and some areas of formerly excellent habitat are now relatively unproductive.  These are areas that have experienced intensive road and home development, with accompanying riparian deforestation, during the period of decline, suggesting a relationship with site clearing and from such proximate agents as sewage and sediment pollution of fish habitat.

3b(1), continued:

The 4 1/2 miles of the Methow River bounded by the Arrowleaf property includes active Chinook redds in the 17 spawning pools greater than 5 feet deep (Hopkins 2000) and 10 side channels, 8 over 1000 ft long.  These pools are important beyond their function as spawning habitat, as they are the last to dewater  (Hopkins 2000) and serve as aquatic refugia for many ecosystem elements such as invertebrates in the dry season.  The side channels are the favored slow water/shallow rearing habitat of Chinook.  This prominent feature of the Arrowleaf property is what the tribe is restoring elsewhere through BPA project 5509900 (described below).   Although the Methow River is 87 miles long, about 20% - 30% of the Methow run of spring Chinook now spawns on the property and juvenile spring Chinook have been seen up to Trout Cr., about 10 miles above the property (USFS 2000). This stream segment is characterized by wetlands, side channels, and 360 acres of old growth riparian as well as numerous feeder springs that stabilize water temperatures.  Riparian ecology and hydrology are influenced by active beaver colonies at the site – important contributors to salmonid habitat.  

Terrestrial wildlife  - As the only documented location in the state for wolverine, as well as other large carnivores, this area produces the highest large carnivore diversity in the nation (Fitkin WDFW, pers. comm.).  Of the three other areas of comparable carnivore diversity (Yellowstone, N. Fork Flathead, and Cabinet-Yaak), this site is the only one with native anadromous salmonids, which are a key to understanding the role of marine nutrient cycling in such ecosystems.  This site is also valuable for understanding the role of salmon in recovery of grizzly bear (the site is one of three recovery areas). The property straddles a critical migratory corridor for neotropical songbirds; the red-eyed vireo, redstart, and veery, all at the edge of their ranges and indicators of riverine forest, are found here.  Eleven species of bats are found on/near the property - about twice the number for other sites in the region (Woodruff, pers. comm. 2000). Furthermore, 41 species and habitats of high priority are listed by the State of Washington (Fitkin, WDFW Methow Watershed Project Phase II text).  This species diversity reflects several unusual biogeographical facts: the best and largest riverine old-growth forest in the Methow Sub-basin with characteristic multi-story black cottonwood/aspen; edge effects reflecting the juxtaposition of several life zones, which are generally found many miles apart (alpine and boreal to dry pine montane palouse, and shrub-steppe), occur here within 2 miles of each other; and a spill-over of west-slope biota such as spotted owl and western red cedar.  The biological value is amplified by the presence of the largest population of mule deer in the state.  The herd is the most productive in the nation at this time.
  The Arrowleaf property provides most of the fawning habitat for this unusually productive herd (Woodruff pers. comm.).  The diversity of terrestrial vertebrates is about double that of other sites of similar elevation and plant communities in the Northwest.  The characteristic and unique diversity and productivity qualify the property as one of only 6 “hotspots” of biodiversity in the Eastern Columbia River Basin (ICBEMP 1997).  These statistics reflect relict and intact processes in this near-normative system, which should be clarified and which can serve as baselines for managers of the Columbia FWP restoration effort.  “This purchase would be responsive to Bonneville’s responsibilities for other fish and wildlife resources, as it is a biologically diverse parcel in a basin noted for its biodiversity” (Koenings of WDFW 2000). 

3b(1), continued:

a. The nature of the threat to be addressed by this project and the need for early action

Because of the natural diversity and stunning scenery within a half-day drive of Puget Sound, habitat destruction in the form of small lot subdivisions, followed by residential and resort development is a certainty, and is currently evidenced by sales of divided larger properties – e.g. along the Methow River, up the Chewuch and other tributaries.  The 30-year history of attempted development of both the Early Winters downhill ski complex and adjacent Arrowleaf property has generated an acute awareness of the vulnerability of the area, as well as one of the best time-series data bases (from years of EIS-related studies) for any wildland locale in the region.  Currently, the Methow is experiencing rapid growth trending increasingly toward becoming a retirement/second-home community.  The growth and desirability of the area are reflected in the 6% increase in property values each year and in the fact that ¾ of all building permits issued by Okanagon County (60 – 100/yr) are for the Upper Methow (B. Martin, pers. comm.).   Riverfront property that sold for $3,000-$4,000/ac. in 1985 is now selling for $18,000-$20,000/ac.  If TPL is unsuccessful in acquiring the property by the deadline of 21 December, the site will be subject to subdivision into 5 and 1-acre parcels resulting in at least 70 homes.  This property has been platted, and the owner  --a development corporation -- has indicated its intention to sell the property immediately, failing a deal with TPL. In that event, the irreplaceable riparian forests and critical aquatic habitats on the property will be lost to the development.  The current water quality will be degraded by septic systems in porous soils and wells depleting the ground water, which models show to be tightly connected to the surface waters (see Beck cited in the Early Winters EIS).  Currently, an 11-mile stretch (which includes the 4 ½ miles within the property) is occasionally dewatered between September and March in dry years.  With the prospect of more than 70 wells being drilled to serve the development planned for Arrowleaf, the redds and rearing habitats on the property and 1-2 miles downstream are likely to suffer more extensive dewatering. The subsequent effects on the hyporheic zone would be exacerbated by sewage and bank failure due to the close proximity of structures, human users, and the likelihood of instream construction of dikes and levees during floods.  Disturbance will also compromise the use by bald eagles.  There are at least 10 nesting golden eagles in the area and some portion of the 5 pair of northern spotted owls in the nearby area.  About 1/3-1/2 of the domestic dogs associated with development will run free (Beck 1973) and will have a significant impact on the carnivore community as well as ungulates such as deer, which can experience significant mortality caused by stress (Freddy 1978).  Observations of a second-home development astride a migratory corridor of deer near Vail, Colorado show that humans and dogs will regularly violate posted boundaries (Reed 1981). 

b. Broad recognition of the benefits of such a strategy

The years of controversy and discoveries attending NEPA studies have not only produced awareness of the biological values of the Upper Valley, but have also catalyzed the creation of policies and structures to sustainably develop (i.e. conserve) it.  The Methow Conservancy, WDFW, TPL and others are in the process of acquiring properties of high biological value to develop a geometry of corridors and connectivity for fish and wildlife.  The current nexus of natural areas leverage each other’s effects within the matrix of development (see Fig. 2 below).  Proponents believe this network of conservation properties will become a model for habitat and species conservation in the developing rural West (Fitkin, pers. comm.).  Based on years of studies, including 2 years of telemetry data on mule deer movements, these organizations all believe that the Arrowleaf property is a key element of the Methow Valley ecosystem.  They support acquisition in the face of foreseen subdivision and attendant impacts which are likely to eliminate its value     for the salmonids and listed terrestrial species. 

3b(1)continued:
The scientific community is well aware the significance of this stretch of natural, intact, yet threatened ecosystems, and supportive of actions to insure its preservation.  For example, Stanford (1999) notes that:

 “…consider the salmon and steelhead populations there to be strong indicators of the vitality of the upper Columbia runs (bad shape).  Ecologically, the Methow appears to be in very good shape…Acquisition of critical habitat however is an issue that I am working on in the Yakima and here in the Flathead.  The same principles we are using here should apply in the Methow.  We try to combine key areas for wildlife (especially elk and deer and their predators) and riparian use areas for songbirds.  That always boils down to the large floodplain reaches with cottonwood gallery forests which are also being scarfed up by uniformed homebuilders in spite of the fact they are flood prone.”    


 As an example of the agency interest and support;

“NMFS places a high priority on the protection of productive habitat for listed fish species in the Methow Basin.  Our draft recovery strategy for the Columbia Basin, titled “Conservation of Columbia Basin Fish: Basin-wild Salmon Recovery Strategy” has identified the Methow as one of 16 priority subbasins to focus federal agency assistance over the next few years.  The draft report specifies that ‘Federal agencies put high priority on protecting habitat that is currently productive, especially if at risk of being degraded.’  These habitats should be protected through conservation easements, acquisitions, or other means, so they serve as anchor points for restoration.  The Upper Methow subbasin, of which the Arrowleaf property is a key component, contains highly productive habitat that could be degraded, if developed under existing land use regulations” (Turner of NMFS 2000).

Prioritizing the acquisition of Arrowleaf acknowledges the plight of listed species as well as the unusual biological diversity and system functions of the site.  The property does not exist in a vacuum, but is imbedded in a matrix of land uses.  Encouragingly, most of the upland connection is protected through the Wilderness area, roadless US Forest Service holdings and the extensive lands of WDFW (Fig. 2).  Through post-acquisition work of monitoring and modeling described here, all parties will better understand the impacts of valley-wide changes.  

3b(2).  This project will not result in activity subject to approval under federal statutes (e.g. NEPA, ESA compliance, 404, Shorelines, etc.).  This project is a conservation project that will result in very limited private residential development, i.e. a maximum of five homesites on 1,020 acres.  The entire property will be conserved by an innovative combination of public and private participation, utilizing conservation easements to protect those areas that will remain in private ownership.  A Phase I Environmental Assessment completed in November 2000 judged the site to be free of hazardous materials or toxics. Any minor reviews that may be required will be completed prior to the closing of the proposed BPA-funded acquisition.

The property under option to The Trust for Public Land and all due diligence inspections have been completed. No other agreements with the landowner are necessary to proceed to close the Arrowleaf acquisition.

3c. Rationale and relationship to criteria for high priority projects adopted in the 2000 Fish and Wildlife Program

· “Self-sustaining after completion” - This acquisition will ensure self-sustaining habitat because the upstream portions of the watershed are largely protected within the Pasayten Wilderness.  The US Forest Service has recently acquired a key riparian parcel between the Arrowleaf property and the Wilderness.  Recent acquisitions both upstream and downstream by the US Forest Service and WDFW further leverage an investment in habitat protection on Arrowleaf. The property features the largest old growth riparian forest on the Methow River that is still in private ownership. The acquisition of properties and easements for conservation has reached the point where 

fragmentation is being overcome by their proximity, reducing the “edge creep” which compromises small isolated relict natural habitats with low connectivity and high surface to volume ratios;

· Measurable biological objectives - Biological objectives of the acquisition center on the maintenance of anadromous and resident salmonid spawning and rearing habitat, definition of the natural value of the property to the ecosystem of the entire watershed, and the use of the special attributes of the property to foster public awareness and understanding of the FWP recovery.  Specifically: 

i.)
 Maintenance of spawning and rearing habitat for anadromous salmonids.  The elements of the habitat currently being monitored by stream surveys by the USFS are consonant with Properly Functioning Conditions of NMFS  (J.Molesworth USFS, Pers. Comm.).  They include pool: riffle ratios, bank stability, riparian vegetation, and similar variables.  Carrying capacity of the stream segment will be interpreted in comparison to spawning survey data collected by the Yakama Indian Nation and used to formulate population objectives for the subbasin as described in the Multi-year Anadromous Fish Plan described in related projects;

ii.)
 Characterization of the terrestrial ecosystem and its links to aquatic ecology of the site.  Surveys of listed terrestrial vertebrates, such as the golden and bald eagles which use the property, will be conducted with the monitoring program of the Early Winters Institute (EWI), an entity now under development by the Forest Service.  The unusual riparian remnant will be inventoried for its contributions to the faunal community, with measures of the snag, dead wood, forage productivity, use indicators, and other system components. 

 iii.)
 Promotion of public interest and awareness can be one of the positive stories of the FWP.  Because of its relict, normative, natural qualities, the property should have meaning beyond its immediate contribution to the biota of the site itself.  As scientists contacted during the evaluation of this acquisition point out, the position of the Arrowleaf property as a critical node in the valley ecosystem is important to define and underline.  Since much of the affected biota (e.g. all three species of listed salmonids, song birds, carnivores with large home ranges, bats, and the deer herd) have migratory habits and long-range movement patterns, the value of the acquisition transcends its physical boundaries.  An informed, proactive ecosystem-driven management of the Methow River’s resources will be a possibility if the proposed purchase of Arrowleaf succeeds.  Initially, an ecosystem model will be built by stakeholders and scientists to assess management effects of connected natural areas.  For example, this will include a model of the downstream importance/influence of the water flowing through the property and 

3c, continued:

will indicate the contribution to water quality parameters and salmonid habitats downstream in the important spawning habitat and index reach.  We will assess the assumption that stable suitable temperatures for the large concentration of redds 1-2 miles downstream depend upon the integrity of the 4 miles of habitat and springs contributed by the property.  Projections will be used in monitoring salmonid habitat throughout the upper Methow to the confluence with the Chewuch River at Winthrop. 

· Protection of fish or wildlife habitat - One of the big questions remaining after years of work mitigating for and recovering from the Columbia hydro system centers on importance of the reciprocal effects of terrestrial and aquatic biotic communities.  The Arrowleaf project seeks to answer this question through conservation of a substantial property, with intact ecosystems, which will allow for subsequent studies. Naiman et al. (1992), Sheldon (1988), and William et al. (1989) note that past attempts to recover fish populations were unsuccessful because the problem was not approached from a watershed perspective. The MultiSpecies Framework of the NPPC intended to accomplish this link to inform EDT analysis of the impacts of land uses on all watersheds of the Columbia River Basin but has yet to achieve such integration.  Scientists have speculated about changes in analytic outputs when aquatic and terrestrial systems are linked as they are in nature. For example, we know that a beaver pond will remove up to 95% of the sediment and provide about 500% more macroinvertebrate biomass for fish (Ringleman 1991).  A 400% increase in salmonid rearing sites result from beaver occupation (Swanson 1991).  

We know that grizzly bears will fertilize a 100m swath on each side of a stream with salmon and feces, generating the equivalent of a commercial fertilizer application of N and P that would influence riparian vegetation.  We know that beaver drop trees and limbs that find their way into the water and contribute to woody debris effects and detrital food chains.  The debris is crucial to acid (N and S) reduction in a fossil fuel-burning nation, and in anaerobic environments in the hyporheic as well as substantial increases in detritivore invertebrates (Dobson and Hildrew 1992) – ultimately the food chain . We also know that beaver are among the major food items of wolves, being the majority of food at certain times (Pimlott and Joslin 1969).  We do not know how this all interacts to alter hydrology, chemistry, and resilience in the aquatic system, how important these linked processes are to fish and wildlife recovery, whether omissions of species or processes from the natural system can be actively managed to enable recovery or whether missing elements are show-stoppers for recovery –e.g. of endangered bears or fish.  Due to the diverse biota and intact riparian zone, the property has the unique potential to help answer these questions because it is one of the few relatively natural sites in the riparian zones of the Columbia Basin.  This is the essence of a watershed ecosystem approach to management;

i. A compelling demonstration of nature management and sustainable development in biologically diverse sensitive areas.  The four-season use by increasing numbers of west-side ecotourists and outdoor enthusiasts as well as the high-end buyers of local properties render the Methow Valley’s remaining natural areas of particular value.  It is of high value to the Columbia Basin Fish and Wildlife Program, as the Puget Sound population of users is not as intimately connected to the issues, as are Portland residents who live within the basin.  An objective of the proposed action is definition and exposure of the undisturbed baseline and its role in FWP 

3c, continued:
programmatic success to the summer and winter users.  In this instance, hiking trails transect the property and the construction of an environmental learning and research institute immediately adjacent to the property will enable a significant interaction with its natural attributes.  Objectives include the development of interpretive materials on the ecosystem for which the property constitutes a key element.  These are reinforcing legacies of the proposed acquisition.

· Benefits of the acquisition are described above.  We note that the most immediate benefits will reflect what will not occur if the property is acquired – i.e. the loss of the single best habitat for listed anadromous fish and wildlife in the entire basin, the gateway to pristine habitats reaching 20 miles upstream and in several tributaries, and a major contributor to downstream and down-valley habitat quality;

· Connecting patches of habitat - The valley and its habitats are being increasingly fragmented by resort and retirement development.  Conservation entities are racing against these forces, working to create an integrated system of biologically intact and connected areas. The incredibly high ecological value of the Arrowleaf acquisition is in part the result of its contribution to habitat connectivity – the natural geometry of the valley and Arrowleaf’s location as a significant nexus of protected areas that have been acquired as a response to the biological and scenic values under threat for over 30 years.  Arrowleaf is key to the biological utility of much of the protected area system. It is a key or  “core” property due to its location at a physical bottleneck for many migratory taxa, and because it links the distinct life zones providing habitat for usually separated biotic communities.  For aquatic species, the Arrowleaf property provides, in addition to high quality spawning and rearing habitat on site, an important passageway to approximately 20 additional miles of pristine, very high quality habitat upstream from the property.  For terrestrial species, the property serves an important need for rare, undeveloped flat, open lands and water access.  It also marks the fringes of habitat for several rare and listed species such as the northern spotted owl, harlequin duck, and Townsend’s big-eared bat.  Scientists acknowledge that it is important to protect these species at the far reaches of their natural ranges, as shrinking habitat is a leading cause of species decline (see ICBEMP 1997);

· Improves conditions in a water quality limited stream -- The ground water is in hydraulic continuity with the Methow which recharges the aquifer in the spring and early summer and which receives ground water discharge in the fall and early winter.  Transmissivity of the aquifer is high (in excess of 1 million gallons/day/ft) (Golder Associates 1989).  A study by R. W. Beck and Associates in 1985 determined that the ground and surface water quality of the upper Methow in general is good to excellent, and on the property water quality has been called the highest in the state of Washington.  In a study for the proposed winter sports complex that would have been developed on the property, it was estimated that 95% of the domestic water use would be returned to the aquifer (USDA Forest Service 1990).  This presents the specter of sewage polluting the currently excellent water of the Methow at this site.  The potential was serious enough to result in a recommendation for a wastewater treatment plant and disposal facilities at the site (R.W. Beck and Associates 1982 Comprehensive Sewage Plan).  “The current local concerns with sewage and waste water treatment are well founded since improvements will be required whether or not a ski resort is built” (USDA Forest Service 1984).  Furthermore, soil displacement and sedimentation was predicted from development in the area of the property since the 

3c, continued:

coarse textured soils easily erode.  The acquisition will prevent these potential, even likely consequences of development. Furthermore, several water rights will be obtained with the property as follows: 

· Surface Water Certificate No. 1472 for a water right with a June 25, 1923 priority date, for the diversion of 0.35 c.f.s. (15 acre-feet per year) from McGee Creek for the irrigation of 15 acres;

· 24.38 acre-feet per year from Water Right Claim No. 115861.  Although this is a senior water right (claimed date of first use June 1910), it is operated as interruptible per agreement;

· Groundwater Permit Nos. G4-24312P, G4-24313P and G4-24314P.  Family Farm well permits issued April 16, 1976, for the cumulative withdrawal of up to 666 gallons per minute (420 acre-feet per year) for the irrigation of up to 120 acres.

These water rights will be used to the minimum extent possible for the limited purpose of rehabilitating disturbed areas on the property, and under an ongoing noxious weed suppression program.  After the use requirements have been established for this program, by agreement, the seller and consequently TPL has committed to donation of these water rights to an instream water trust;

· State Water Permit No. 2078 issued on October 19, 1933 authorizing the diversion of up to 9 c.f.s. of water from the Methow River for the purpose of irrigation of up to 300 acres of land;

· Water Right Claim No. 115858, with a date of first use claimed on April 1914, asserting a water right to divert 20 c.f.s. (600 acre-feet per year) from the Methow River.

· Addresses habitat enforcement issues -- Okanogan County setback requirements are neither demanding nor strictly enforced.  

“Current Okanogan County zoning appears to protect riparian habitat but variances are easily obtained.  In Okanogan County, if a property does not have a building site that is up and out of the 100-year flood plain, a house can be built provided that the foundation meets Okanogan County specifications.  As a result, bank stabilizing riparian forest is being cleared and large homes are being constructed within a stones throw of the Methow River and in harms way of flooding.  Past experience shows that when a flood does occur, emergency diking and riprap will likely be approved.  The end result will be a substantial loss in the capability of the Methow River to provide spawning, rearing and migration habitat for listed fish.  Development and the subsequent loss of bank stability will also cause shallower, wider and drier channels.  Migration to upstream spawning areas will be further degraded. Measures to protect structures such as rip-rap can increases the energy of the flood and cause more damage downstream increasing bank erosion and sediment delivery to downstream spawning areas” (J. Molesworth 2000). 

This is an enforcement issue with serious implications for the fish and wildlife of the Methow, which the acquisition will effectively overcome on a highly sensitive portion of the river.

3c, continued:
From the foregoing, it can be seen that:

· This proposal fulfills virtually all of the criteria for early implementation projects.

· The costs of the project are being broadly shared, as demonstrated in the cost share budget provided in Section 1 of this proposal. Through the purchase, TPL will take the present owner’s 70 lots and aggregate them into just 6 lots. Five of the lots will be sold to private conservation buyers with the sixth being conveyed to the Methow Conservancy. Each of the five conservation buyer lots will be encumbered by a conservation easement which allows only one homesite. No development will be permitted on the sixth lot.  The BPA-funded conservation easement will encumber the lower 600 acres of the site, covering 4 lots. The remaining 420 acres will be protected by a conservation easement funded by the WA Wildlife and Recreation Program. We anticipate the WDFW will hold the conservation easements over all of the Arrowleaf property. The final major funding source is philanthropic grants. 

· The cost effectiveness to BPA and the ratepayers is considerable and itemized here:

Bargain Sale – The $3.75 million sales price proposed to BPA represents a substantial discount from the appraised Fair Market Value for the 600-acre conservation easement.

Acquisition of less than fee interest - Riverfront acreage in the Methow Valley, and other locations in the Columbia River Basin, commands a very high price due to its desirability for second home/recreational development.  Achieving conservation objectives without buying fee title offers significant savings.

Property size and miles of frontage - The ratio of acreage to amount of riverfront and riparian habitat provides excellent return for the conservation investment in Arrowleaf. The property is long and narrow, running parallel to the Methow River. Accordingly, each acre protected with the conservation easement adds an unusually high amount of riparian habitat to the total in the Basin.

Efficient use of funds - The same market forces that drive up the prices of riverfront acreage, namely second home and resort development, also have caused rapid subdivision of riparian habitat as buyers seek affordable homesites on the water. Assembling a comparable stretch of riverfront habitat would generally entail negotiations and acquisitions from numerous individuals, with the requirement of multiple appraisals, title expenses and other project costs.

Cost sharing - Because TPL’s purchase of the 1,020 acre parcel (together with a conservation easement on an adjacent 80 acres) is possible only through the financial participation of several funding partners, BPA’s $3.75 million will enable the entire $17 million transaction to proceed. In effect the $3.75 million protects 1,100 acres of critical fish and wildlife habitat.

3c, continued:

Avoidance of costly remediation – Should TPL’s efforts fail to raise the necessary funds (available and pledged) to acquire Arrowleaf on December 21, 2000, development of the property will go forward. Arrowleaf is already subdivided into more than 70 lots and could be further subdivided without difficulty. This type of development would likely have a serious negative impact on Arrowleaf’s habitat and could impair the fish recovery effort in the Methow River as a result of degradation of water quality and decreases in water quantity. As NWPPC and BPA have found repeatedly, fish and wildlife habitat is less expensive to protect than to remediate; and the quality of the habitat conserved is generally far superior than the alternatives created through remediation efforts.

· This property is one element in a local complex of protected areas being constructed by such groups as TPL, US Fish and Wildlife Service (through the Fish and Wildlife Foundation), the Methow Conservancy, and the WDFW (B. Martin Methow Conservancy, pers. comm.). 

Several public and private entities and individuals are collaborating for the success of this project.  In additional to those participating financially, as discussed above, other institutions and elected officials have endorsed the Arrowleaf project (see Table 2). 

  “Four Methow Valley organizations, six statewide environmental groups, key state legislators, WDFW, NMFS, USFWS, US Forest Service, the Yakima Nation and others support conservation of this parcel.” (Koenings 2000).

The project will also result in synergistic effects with other conservation efforts occurring in the Methow Valley.  For instance, TPL guided the effort to procure an appropriation from the Department of Interior to complete the watershed Hydrological Study and to fund irrigation infrastructure improvements, which efforts are part of the ESA/Habitat Conservation Plan efforts begun in the valley in the last two years.  Additionally, conservation of such a large area of prime riparian habitat will complement efforts by the local Methow Conservancy to obtain conservation easements over other riparian properties along the Methow River, further contributing to protecting and restoring endangered and threatened species in the area.  

In a broader sense, the project also contributes to the educational efforts of the U.S. Forest Service in that, if conserved, the area will serve as the outdoor classroom and living laboratory for the Early Winters Institute (EWI), soon to be constructed on adjacent Forest Service property.  An ecosystem model, its parameterization and future monitoring, will be developed as an initial project of the Institute and Learning Center.  Such activities support several of the 7 goals of the EWI – including one to “Become an important component of the northwest research network, focused upon the study of ecosystems and heritage resources … (through) sustainable environmental, social, and economic models ” and “cultivate(ing) community and academic partnerships…”    The public recreational opportunities (cross-country skiing, hiking, etc.) that have existed on the property for 25 years and that now form the strongest economic base for the Methow Valley, will be permanently preserved with a trail easement
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Figure 2. The protected area network of the Methow Valley to (courtesy of J. Jacobsen, WDFW)

Government agencies and elected officials

The Yakama Indian Nation

The National Marine Fisheries Service

USDA Forest Service

U S Fish and Wildlife Service

Washington Department of Fish and Wildlife

Governor Gary Locke

Senator Patty Murray

Senator Slade Gorton

US Congressman Jay Inslee

US Congressman Brian Baird

Okanogan County Commissioners

State Representative Linda Evans-Parlette

CONSERVATION ORGANIZATIONS

The Audubon Society (Washington Chapter)

Friends of the Methow

Methow Valley Citizens Council

The Methow Conservancy

Methow Valley Sport Trail Association

The Methow Institute Foundation

The Nature Conservancy (Washington Chapter)

The Northwest Ecosystem Alliance

The Pacific Biodiversity Institute

The Sierra Club

The Washington Environmental Council

Table 2. Endorsements for the Arrowleaf Conservation Project

3c, continued:

· The detailed and well-documented Interior Columbia Basin Ecosystem Plan  (ICBEMP 1997) screened the entire Basin for biological diversity and identified the Arrowleaf area as one of 6 biological hotspots.  Recommendations for protection and management in that document reflect its evaluation;

i.) Both WDFW and the Yakama Nation specifically identified this project in their Early Action Project proposals, submitted in association with their comments on the draft Fish and Wildlife Program amendments this past spring.  Each of these entities acknowledges that this project is vitally important for the protection of many rare and endangered fish and wildlife species in the Columbia River Basin, and agree that, due to the threat of imminent development of the property and consequential permanent loss of habitat, protection now is of the highest priority.  The valley is a focus of WDFW acquisition efforts, in support of both the mule deer herd and riparian habitat for fish recovery.  

ii.) WDFW is an active participant in virtually all conservation activities in the Valley. To examine the possibility of crediting BPA for wildlife mitigation, upon acquisition of Arrowleaf TPL will support a HEP analysis to determine the Habitat Units provided by this exceptional property for the target species.

3c, continued:

· As described above, the collection of data for Monitoring and Evaluation of variables reflecting the project objectives is a commitment accompanying the acquisition.  These will include the continuing collection of stream survey data by the USFS, the spawning surveys by YIN fisheries, the determination of target species, Habitat Suitability Indices, Habitat Units and HEP-based mitigation credits, the development of an ecosystem model and collecting data for its parameterization and driving variables as described above.

3d. Relationships to other projects 
Although the Methow Sub-basin is a significant habitat for listed species and remnant pristine habitats as reflected in its position as a priority subbasin (NPPC and NMFS), it does not have any currently active projects in the NPPC Fish and Wildlife Program. This is a surprising omission given its recognition as a critical Sub-basin by the FWP managers.  However, several previously approved projects are quiescent, and will likely be reinitiated.  The side channel development project is closely related to qualities provided by the Arrowleaf property. (Arrowleaf features 8 channels, each over 1000 ft. long.)  These NPCC projects are:

· Methow Basin Side Channel Habitat Construction – BPA# 5509900 -Yakama (YIN) Excavating and re-connecting side channels to the mainstem Methow to offset straightening for highways and flood control.  This will provide access to over 100,000 m² of rearing and overwintering habitat with increases in smolt production and size;

· Methow Valley Irrigation District Conversion – BPA# 9603401 (YIN).  Convert the system from leaky open canals to pressurized pipe system doubling fall flows in the Twisp and increasing fall flows/rearing habitat in the Methow by 15% and 50%, respectively;

· Coho reintroduction in the mid-Columbia – BPA# 99604000 (YIN)  A 5-8 year research phase and a follow-on production phase to achieve 1.5-2.0 fish/spawner return;

· Watershed Scale Response of Stream Habitat to Abandoned Mine Waste – BPA# 9803500 (Univ. WA).  Impact of Alder Cr. Mine on chemistry and biota;

· Multi-year Methow Anadromous Fish Plan BPA# 20528 (CBFWA).  Strategy development and planning to achieve subbasin goals for salmon through passage improvements at barriers, population supplementation, habitat restoration, and irrigation screening.

Ten years ago a progressive state program was initiated to address the increasing pressures of development on the natural areas of Washington.  One of the funding categories of the Washington Wildlife and Recreation Program (WWRP) is for critical habitat and a protection/acquisition strategy.  The extremely competitive grants for these funds have always featured substantial biennial allocations for the Upper Methow because of its natural resource values – more than any other area of Washington.  Acquisitions and easements from this program have added 11,000 acres to the 25,000 the WDFW had already acquired.  WDFW has had a long-term strategy of securing and connecting migratory paths, fawning and winter range of the state’s premier deer herd.  The strategy changed about 4 years ago and is now focused on riparian habitats and preserving the Chinook stock.  Two years ago, a large meeting and workshop further defined this strategy, funding tactics, and cooperative actions with other stakeholders.  At this time, the Arrowleaf property and the property immediately downstream were identified as the most important elements 

3d, continued:

in the watershed.   These two interconnected properties hold about 75% of the spring Chinook spawning habitat.  Other agencies also have significant projects in the area, highlighting the role of this subbasin in the region.   A large integrated watershed assessment and planning effort which is in Phase II has been underway for many years with many participants.  The last 2 years’ efforts (funded by the Salmon Recovery Fund) have focused on watershed-level habitat connections, and ways the Methow community can live with ESA listings as the valley develops.  A Habitat Conservation Plan (HCP) is viewed as the vehicle to achieve such a co-existence.  The plan has been under development for about 2 years and the Arrowleaf property is integral to the HCP, further linking the property to the valley ecosystems and expanding the meaning of its protection.  The Plan is very close to being done (K. Woodruff USFS, pers. comm.).

e. Proposal objectives, tasks and methods
Objectives 

The goal of the Arrowleaf project is to maintain and/or restore normative (near-pristine/historical) ecological patterns and processes as reflected by the riparian forest, native anadromous and resident salmonids, and use by native ungulates, and large carnivores.  The specific, measurable objectives which follow from the goal are:

1. Acquisition of the key property essential to the presence of native priority fish and wildlife, on the site and throughout the Upper Methow ecosystem – Tasks 1,2,3;

2. Maintenance of excellent spawning and rearing habitat for listed salmonids as measured by Properly Functioning Conditions of the National Marine Fisheries Service- Tasks 4,5,6,8;

3. Develop a riparian ecosystem model and maintain normative ecosystem patterns (composition, and dispersion) and processes (rates) as measured by variables (or combination of variables in an important feedback loop), selected from the ecosystem model – Task 6;

4. Assess the attitudes and decision-making of a sample of residents to the use of this and other conserved natural properties in the valley – Task 7.

(Note: through Memoranda of Agreement, objectives 2 will be done in cooperation with the Yakama Indian Nation and the USDA Forest Service, and 3 and 4 will be done in cooperation with the WDFW, USDA Forest Service and Early Winters Institute)


Tasks and Methods 


Acquiring property is different from conducting a management or research project in its tasking, methods, and tools.  However, to ensure and enhance the value of Arrowleaf for realizing the goals stated above, the Trust for Public Land is expanding its services into new territory beyond the purchase and conveyance service in which the organization specializes.  In this very special case, TPL will remain engaged through several follow-on actions reflected in the list of Tasks – namely through continued participation with cooperating agencies and development of an analytic and supporting the creation of an educational tool for both enhancing understanding of the place and for assisting in Monitoring and Evaluation of progress toward the objectives.  

3e, continued:

Tasks

1. Acquire - Finalize TPL preparations to purchase the Arrowleaf property on December 21, 2000 (secure loans, grants, finalize agreements with private conservation buyers, approval of conservation easement by WDFW and resolve any outstanding title issues) Timeline: 4/01/00 – 12/21/00;


2. Close - Simultaneous closings in which TPL purchases Arrowleaf from developer, conveys an option to purchase the conservation easement to WDFW, and sells three lots to conservation buyers. TPL purchase funds are derived from the sale of lots, philanthropic grants and loans. Timeline: 12/21/00.

3. Retiring Land Purchase Debt – TPL sells conservation easement to WDFW, the remaining two lots to conservation buyers, secures grants sufficient to retire debt and repay all loans obtained for closing the purchase. Timeline: 12/21/00 – 12/21/01;

4. Site Restoration – TPL relocates the existing private road, restores vacated road right-of-way, buries power lines. Cooperators: Methow Institute Foundation, Methow Conservancy, conservation buyer/owners. Timeline: 10/01/00 – 10/01/01;

5. Design and support forest management – Need due to the anomalous age structure and decadence of the stand after years of fire suppression. Also prepare and execute exotic weed abatement plan. Cooperators: Methow Conservancy, WDFW, USFS, YIN Timeline: 10/01/00 - ongoing; 

6. Capture the knowledge and data for the site in an ecosystem simulation model to be used to assess consequences for the property of management actions in the surrounding area.  Model development coordinated with the Early Winters Institute. Sensitivity testing (to compare the relative importance of variables and feedback loops of interrelated variables) will also identify the most important variables to monitor and serve as an educational vehicle for the collaborating Early Winters Institute. Timeline: 06/01/01 - ongoing;

7. Co-host an annual property planning and management meeting to review issues and pursue insights developed from various (local, university, the working model, etc.) stakeholders in maintaining the natural values of the property.  Collaborators: Methow Conservancy, WDFW, USFS Timeline: 07/01- ongoing;

8. Assist the annual cycle of monitoring, evaluation, and adaptive management of the property management plan. Cooperators: Methow Conservancy, WDFW, USFS, YIN.


From the foregoing, it should be clear that the primary contribution of TPL is in facilitating and catalyzing the acquisition of the Arrowleaf property.  However, because the value of the property to the Upper Methow ecosystem is so significant, TPL is committed to assisting in the restoration and stewardship of Arrowleaf. It should be noted that TPL has acquired 5 properties in the upper Methow over the past 6 years, and will continue its efforts to acquire and conserve properties with strategic importance for fish recovery and wildlife habitat preservation efforts.  

f. Facilities and equipment
Activities associated with the property acquisition do not require equipment or facilities. The facilities and equipment implied by the follow-on tasks will be provided through cooperation with the Early Winters Institute.  This includes hardware and software, a comfortable venue for meetings and learning, A-V materials and equipment, sampling equipment, etc.
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Section 4. Key personnel

(Note: All FTE data is a percentage of that person’s total paid time.)
Craig T. Lee, National Programs/Vice President, The Trust for Public Land (FTE 80%)

EXPERIENCE

Vice President - The Trust for Public Land, Nationally, 1989-present

Regional Director - The Trust for Public Land , Seattle, 1986-1997

Project Manager - The Trust for Public Land, San Francisco, 1982-1986

Development Research Analyst - Eugene Farmers Market, 1981

Assistant Manager - Oregon Snow Pea Cooperative, Eugene, 1980

Contractor/Subcontractor - Building Rehabilitation Business, Cincinnati, 1975-1979

EDUCATION

Graduate studies in Urban and Regional Planning - University of Oregon, Eugene 1980-1982

BA, Miami University, Ohio, 1974

Year Abroad Program - European Politics and German Language - European Center of Miami     University, Luxembourg, 1973-74

Travis Thornton – Project Manager, The Trust for Public Land (FTE 70%)

EXPERIENCE

Project Manager, The Trust for Public Land, May 2000-Present

Associate Attorney, Charles T. Brandt & Associates, P.C., Aspen, CO, October, 1997- May 2000

Associate Attorney, Caloia & Houpt, P.C., Glenwood Springs, CO, August, 1996-October 1997

Judicial Clerk, Ninth Judicial District, State of Colorado, Glenwood Springs, CO, 1995

EDUCATION

J.D., Northwestern School of Law of Lewis & Clark College, Portland, OR, 1996

Study in Law of International Trade, Nairobi International Law Institute, Nairobi, Kenya, 1994

BA, Environmental Sciences (Chemistry Minor), University of Denver, Denver, CO, 1991

Tom Tyner – Northwest Regional Chief Counsel, The Trust for Public Land (FTE 25%)

EXPERIENCE

Regional Counsel, The Trust for Public Land, 1993 – Present

In-House Counsel, Bank of America, 1980 – 1992

EDUCATION

J.D., University of Southern California School of Law, 1980

BA, English, University of Southern California, 1977
Mark Quinn – Wildlife Program Manager, Region 2, WDFW (FTE 5%)


EXPERIENCE

Region Two Wildlife Program Manager, 1990- present

Environmental Compliance Program Supervisor, Grant County Public Utility Dist, 1989-1990

Regional Wildlife Biologist, WDFW, 1984-1989

Wildlife Area Manager III, WDFW, 1981-1984

Wildlife Area Manager II, WDFW, 1978-1981

Wildlife Area Manager I, WDFW, 1976-1978

Environmental Specialist, USDOT, FHA 1974-1975


EDUCATION

B.S., Washington State University, Range/Wildlife Mgmt., 1973

Scott Fitkin – Methow District Wildlife Biologist, WDFW (FTE 10%)


EXPERIENCE

District Wildlife Biologist, Washington Department of Fish and Wildlife, 1996 – present

Wildlife Biologist 2, WDFW, December 1995 – March 1996

Wildlife Biologist 2, WDFW, May 1989-December 1995


EDUCATION


M.S. Wildlife Biology, Utah State University, Logan, Utah 1989

B.S.  Biology, Oregon State University, Corvallis, Oregon, 1984

Kent Woodruff – Wildlife Biologist, US Forest Service, Methow Valley Ranger District (5%)

EXPERIENCE
Natural resource management for state, federal, and private agencies and organizations, including Colorado Division of Wildlife, Cape May Bird Observatory, US Bureau of Land Management, Idaho Cooperative Wildlife Phosphate Study, US Soil Conservation Service, Oregon Department of Fish and Wildlife, Missouri Department of Conservation, and US Forest Service. This diversity of jobs has provided excellent experience in the desert southwest, the east coast, the Midwest, the Rocky Mountains, and the Northwest, 1977 – Present.
EDUCATION

Certified Wildlife Biologist, The Wildlife Society, 1984 - Present

BS Wildlife Biology, Colorado State University, 1977

Jennifer Molesworth –Winthrop District Fisheries Biologist, USFS (FTE 5%)

EXPERIENCE

District Fisheries Biologist, Methow Valley RD, Okanogan-Wenatchee NF, 1992 - present

Biologist, Natapoc, a private consulting company in the Leavenworth area, 1991 - present

Fish and Wildlife Biological Technician, Wenatchee NF, 1998 1990

NMFS observer program, 1984 - 1985

Stream surveyor, road surveyor, fire crew member, USFS- Skykomish RD, 1981 – 1988

Professional Ski Patroller, Stevens Pass, WA, 1981 – 1988

EDUCATION

BS, Biology, State University of New York – Plattsburgh

Minor in fresh water ecology 1981

See attached letter explaining cost-share:

23012letter.doc
� Acronyms: EDT- Ecosystem Diagnosis and Treatment model, EIS – Environmental Impact Statement, ESA – Endangered Species Act, EWI Early Winters Institute, FWP – Fish and Wildlife Program of the NPPC, ICBEMP – Interior Columbia Basin Ecosystem Management Plan, LWCF – Land and Water Conservation Fund, M&E – Monitoring and Evaluation, NEPA – National Environmental Policy Act, NPPC – Northwest Power Planning Council,  UDSA – United States Department of Agriculture, USFS United States Forest Service, WDFW – Washington Department of Fish and Wildlife, WWRP – Washington Wildlife and Recreation Program, YIN – Yakama Indian Nation.  


� It has a post hunting season composition of 92 fawns, and 27 males:100 females.  Typically, herds in excellent condition have fawn counts of 55-66:100 does, and declining populations are less than 40 fawns:100 females (Mackie 1976).  
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		Table 1.  Summary of Methow Basin Spring Chinook Redd Counts, 1987-99.

																																						Mean				Range in

		River				Survey Reach						Number of redds and corresponding percentages.																										Percent				Redd counts

										1987		1988		1989		1990		1991		1992		1993		1994		1995		1996 /c		1997		1998 /c		1999				1987-1999				Min		Max

		Lost River				Eureka Cr. - Lost R. Br. (index reach)				52		53		53		31		16		71		51		6		0		na		7		na		0				31				0		71

										92.9%		100.0%		93.0%		93.9%		100.0%		97.3%		100.0%		100.0%		0.0%		na		0.0%		na		0.0%				70.6%				0.0%		100.0%

						Lost R. Br  - Conf.				4		0		4		2		0		2		0		0		0		na		0		na		3				1				0		4

										7.1%		0.0%		7.0%		6.1%		0.0%		2.7%		0.0%		0.0%		0.0%		na		0.0%		na		100.0%				11.2%				0.0%		100.0%

		Annual Lost Total								56		53		57		33		16		73		51		6		0		na		7		na		3				32				0		73

		Annual Percent of Methow Basin								8.2%		7.2%		11.0%		6.6%		6.4%		9.9%		8.3%		4.5%		0.0%		na		4.7%		na		8.3%				6.8%				0.0%		11.0%

		Early Winters Creek				Klipchuck C.G. - Hwy Br.				6		8		5		0		0		2		0		4		0		na		0		na		0				2				0		8

										42.9%		47.1%		45.5%		0.0%		0.0%		66.7%		0.0%		100.0%		0.0%		na		0.0%		na		0.0%				27.5%				0.0%		100.0%

						Highway Br.     - Confl.				8		9		6		1		0		1		1		0		0		na		0		na		0				2				0		9

										57.1%		52.9%		54.5%		100.0%		0.0%		33.3%		100.0%		0.0%		0.0%		na		0.0%		na		0.0%				36.2%				0.0%		100.0%

		Annual Early Winters Total								14		17		11		1		0		3		1		4		0		na		0		na		0				5				0		17

		Annual Percent of Methow Basin								2.1%		2.3%		2.1%		0.2%		0.0%		0.4%		0.2%		3.0%		0.0%		na		0.0%		na		0.0%				0.9%				0.0%		3.0%

		Methow River				Lost R. Conf. - Mazama Br.				32		52		9		26		18		45		59		15		0		na		25		na		3				26				0		59

										12.5%		19.8%		8.2%		13.4%		24.3%		13.4%		20.3%		23.4%		0.0%		na		44.6%		na		17.6%				18.0%				0.0%		44.6%

						Number of Redds Above The Index Reach				32		52		9		26		18		45		59		15		0		na		25		na		3				26				0		59

						Percent of Redds Above The Index Reach				12.5%		19.8%		8.2%		13.4%		24.3%		13.4%		20.3%		23.4%		0.0%		na		44.6%		na		17.6%				18.0%				0.0%		44.6%

						Mazama Br.  - Weeman Br.(index reach)				75		82		60		80		31		90		92		8		7		na		4		na		2				48				2		92

										29.3%		31.3%		54.5%		41.2%		41.9%		26.8%		31.7%		12.5%		77.8%		na		7.1%		na		11.8%				33.3%				7.1%		77.8%

						Weeman Br. - Winthrop Br.				131		121		37		74		21		173		124		39		2		na		27		na		11				69				2		173

										51.2%		46.2%		33.6%		38.1%		28.4%		51.5%		42.8%		60.9%		22.2%		na		48.2%		na		64.7%				44.3%				22.2%		64.7%

						Winthrop Br. - Twisp Br.				16		7		2		7		3		21		15		2		0		na		0		na		1				7				0		21

										6.3%		2.7%		1.8%		3.6%		4.1%		6.3%		5.2%		3.1%		0.0%		na		0.0%		na		5.9%				3.5%				0.0%		6.3%

						Twisp Br.     - Carlton Br.				2				2		7		1		7		0		0		0		na		0		na		0				2				0		7

										0.8%		0.0%		1.8%		3.6%		1.4%		2.1%		0.0%		0.0%		0.0%		na		0.0%		na		0.0%				0.9%				0.0%		3.6%

						Number of Redds Below The Index Reach				149		128		41		88		25		201		139		41		2		na		31		na		12				78				2		201

						Percent of Redds Below The Index Reach				58.2%		48.9%		37.3%		45.4%		33.8%		59.8%		47.9%		64.1%		22.2%		na		48.2%		na		70.6%				48.8%				22.2%		70.6%

		Annual Methow Total								256		262		110		194		74		336		290		64		9		na		56		na		17				152				9		336

		Annual Percent of Methow Basin								37.6%		35.7%		21.3%		39.0%		29.6%		45.5%		47.0%		48.1%		60.0%		na		37.3%		na		47.2%				40.8%				21.3%		60.0%

		Chewuch River				30 Mile Br.    - Andrews Cr.				17		25		1		16		6		12		8		2		0		na		0		na		0				8				0		25

										8.9%		12.4%		0.6%		10.1%		6.6%		6.5%		9.6%		7.4%		0.0%		na		0.0%		na		0.0%				5.7%				0.0%		12.4%

						Andrews Cr.  - Lake Cr.				0		0		0		0		0		0		0		0		0		na		0		na		0				0				0		0

										0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		na		0.0%		na		0.0%				0.0%				0.0%		0.0%

						Lake Cr.        - Camp 4 Br.				21		26		21		18		11		26		15		3		2		na		2		na		0				13				0		26

										11.0%		12.9%		13.1%		11.4%		12.1%		14.1%		18.1%		11.1%		100.0%		na		3.6%		na		0.0%				18.8%				0.0%		100.0%

						Number of Redds Above The Index Reach				38		51		22		34		17		38		23		5		2		na		2		na		0				21				0		51

						Percent of Redds Above The Index Reach				19.9%		25.2%		13.8%		21.5%		18.7%		20.5%		27.7%		18.5%		100.0%		na		3.6%		na		0.0%				24.5%				0.0%		100.0%

						Camp 4 Br.    - Falls Cr. C.G. (index reach)				77		55		44		61		30		77		35		11		0		na		27		na		0				38				0		77

										40.3%		27.2%		27.5%		38.6%		33.0%		41.6%		42.2%		40.7%		0.0%		na		49.1%		na		0.0%				30.9%				0.0%		49.1%

						Falls Cr. C.G. - Chewuch Br.				54		63		52		42		16		61		20		1		0		na		22		na		5				31				0		63

										28.3%		31.2%		32.5%		26.6%		17.6%		33.0%		24.1%		3.7%		0.0%		na		40.0%		na		83.3%				29.1%				0.0%		83.3%

						Chewuch Br.  - Conf.				22		33		42		21		28		9		5		10		0		na		4		na		1				16				0		42

										11.5%		16.3%		26.3%		13.3%		30.8%		4.9%		6.0%		37.0%		0.0%		na		7.3%		na		16.7%				15.5%				0.0%		37.0%

						Number of Redds Below The Index Reach				76		96		94		63		44		70		25		11		0		na		26		na		6				46				0		96

						Percent of Redds Below The Index Reach				39.8%		47.5%		58.8%		39.9%		48.4%		37.8%		30.1%		40.7%		0.0%		na		47.3%		na		100.0%				44.6%				0.0%		100.0%

		Annual chewuch Total								191		202		160		158		91		185		83		27		2		na		55		na		6				105				2		202

		Annual Percent of Methow Basin								28.0%		27.6%		30.9%		31.7%		36.4%		25.1%		13.5%		20.3%		13.3%		na		36.7%		na		16.7%				25.5%				13.3%		36.7%

		Twisp River				upstream      - South Cr.				5		3		0		0		0		0		0		0		0		na		1		na		0				1				0		5

										3.0%		1.5%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		na		3.1%		na		0.0%				0.7%				0.0%		3.1%

						South Cr.      - Mystery Br.				39		42		28		12		12		12		40		13		0		na		0		na		9				19				0		42

										23.8%		21.1%		15.6%		10.7%		17.4%		8.5%		20.8%		40.6%		0.0%		na		0.0%		na		90.0%				22.6%				0.0%		90.0%

						Number of Redds Above The Index Reach				44		45		28		12		12		12		40		13		0		na		1		na		9				20				0		45

						Percent of Redds Above The Index Reach				26.8%		22.6%		15.6%		10.7%		17.4%		8.5%		20.8%		40.6%		0.0%		na		3.1%		na		90.0%				23.3%				0.0%		90.0%

						Mystery Br.    - Buttermilk Br. (index reach)				79		111		100		77		40		73		108		13		2		na		12		na		1				56				1		111

										48.2%		55.8%		55.9%		68.8%		58.0%		51.8%		56.3%		40.6%		50.0%		na		37.5%		na		10.0%				48.4%				10.0%		68.8%

						Buttermilk Br. - Little Br. \a				29		27		41		19		17		16		15		6		0		na		12		na		0				17				0		41

										17.7%		13.6%		22.9%		17.0%		24.6%		11.3%		7.8%		18.8%		0.0%		na		37.5%		na		0.0%				15.6%				0.0%		37.5%

						Little Br.        - Conf. \b				12		16		10		4		0		40		29		0		2		na		7		na		0				11				0		40

										7.3%		8.0%		5.6%		3.6%		0.0%		28.4%		15.1%		0.0%		50.0%		na		21.9%		na		0.0%				12.7%				0.0%		50.0%

						Number of Redds Below The Index Reach				41		43		51		23		17		56		44		6		2		na		19		na		0				27				0		56

						Percent of Redds Below The Index Reach				25.0%		21.6%		28.5%		20.5%		24.6%		39.7%		22.9%		18.8%		50.0%		na		59.4%		na		0.0%				28.3%				0.0%		59.4%

		Annual Twisp Total								164		199		179		112		69		141		192		32		4		na		32		na		10				103				4		199

		Annual Percent of Methow Basin								24.1%		27.1%		34.6%		22.5%		27.6%		19.1%		31.1%		24.1%		26.7%		na		21.3%		na		27.8%				26.0%				19.1%		34.6%

		Annual Basin Total								681		733		517		498		250		738		617		133		15		na		150		na		36				397				15		738

		** Denotes the index reach.

		\a in 1987 survey ended at Newby Cr.

		\b in 1987 survey started at Newby Cr.

		\c in 1996 & 1998 all fish were collected at Wells Dam for broodstock.

										611		663		449		464		234		662		565		123		15		na		143		na		33





methow index reach hist.

		

						Methow Index Reach

						2.6 rms				3.1 rms

						Section 5				Section 6				Total Redds

				1987		17		22.7%		58		77.3%		75

				1988		23		28.0%		59		72.0%		82

				1989		12		20.0%		48		80.0%		60

				1990		24		30.0%		56		70.0%		80

				1991

				1992		12		13.3%		78		86.7%		90

				1993

				1994

				1995

				1996

				1997

				1998

						18		22.8%		60		77.2%		77

				redd density		6.8				19.3

														185%



Joel Hubble:
only 4 redds in the entire index reach

Joel Hubble:
only 9 redds in the entire methow basin.

can't find raw data to split up the index reach.  Was reported as a total.
There were 92 redds in the index reach.

Joel Hubble:
no spawning

Joel Hubble:
no spawning

can't find a written report.  There were 31 total redds in the index reach.



eval of redd dist methow

		

				Year				above		below				total		in

				1995				0.0%		22.2%				9		77.8%

				1999				17.6%		70.6%				17		11.8%

				1997				41.7%		45.0%				60		13.3%

				1994				23.4%		64.1%				64		12.5%

				1991				24.3%		33.8%				74		41.9%

				1989				8.2%		37.3%				110		54.5%

				1990				13.4%		45.4%				194		41.2%

				1987				12.5%		58.2%				256		29.3%

				1988				19.8%		48.9%				262		31.3%

				1993				20.3%		47.9%				290		31.7%

				1992				13.4%		59.8%				336		26.8%

				1996 /c				na		na				na		na

				1998 /c				na		na				na		na





eval of redd dist methow

		9

		17

		60

		64

		74

		110

		194

		256

		262

		290

		336



Number of redds

Percent of redds in index reach

Methow

0.7777777778

0.1176470588

0.1333333333

0.125

0.4189189189

0.5454545455

0.412371134

0.29296875

0.3129770992

0.3172413793

0.2678571429



eval of redd dist chewuch

		

				Year				above		below		in		total

				1995				100.0%		0.0%		0.0%		2

				1999				0.0%		100.0%		0.0%		6

				1994				18.5%		40.7%		40.7%		27

				1997				3.6%		47.3%		49.1%		55

				1993				27.7%		30.1%		42.2%		83

				1991				18.7%		48.4%		33.0%		91

				1990				21.5%		39.9%		38.6%		158

				1989				13.8%		58.8%		27.5%		160

				1992				20.5%		37.8%		41.6%		185

				1987				19.9%		39.8%		40.3%		191

				1988				25.2%		47.5%		27.2%		202

				1996				na		na		na		na

				1998				na		na		na		na



1994, 1995 and 1999



eval of redd dist chewuch

		2

		6

		27

		55

		83

		91

		158

		160

		185

		191

		202



Number of redds

Percent of redds in index reach

Chewuch

0

0

0.4074074074

0.4909090909

0.421686747

0.3296703297

0.3860759494

0.275

0.4162162162

0.4031413613

0.2722772277



eval of redd dist twisp

		

						above		below		in		Total redds

				1995		0.0%		50.0%		50.0%		4

				1999		90.0%		0.0%		10.0%		10

				1994		40.6%		18.8%		40.6%		32

				1997		3.1%		59.4%		37.5%		32

				1991		17.4%		24.6%		58.0%		69

				1990		10.7%		20.5%		68.8%		112

				1992		8.5%		39.7%		51.8%		141

				1987		26.8%		25.0%		48.2%		164

				1989		15.6%		28.5%		55.9%		179

				1993		20.8%		22.9%		56.3%		192

				1988		22.6%		21.6%		55.8%		199

				1996		na		na		na		na

				1998		na		na		na		na





eval of redd dist twisp

		4

		10

		32

		32

		69

		112

		141

		164

		179

		192

		199



Number of redds in the basin

Percent of redds in the index reach

Twisp

0.5

0.1

0.40625

0.375

0.5797101449

0.6875

0.5177304965

0.4817073171

0.5586592179

0.5625

0.5577889447



eval of redd dist all 3

		

				above				above		total		in

		1995		33.3%				24.1%		15		42.6%

		1999		32.5%				46.3%		30		28.3%

		1994		27.5%				41.2%		123		31.3%

		1997		16.1%				50.5%		147		33.3%

		1991		20.1%				35.6%		234		44.3%

		1989		12.5%				41.5%		449		46.0%

		1990		15.2%				35.3%		464		49.5%

		1993		23.0%				33.7%		565		43.4%

		1987		19.7%				41.0%		611		39.3%

		1992		14.1%				45.8%		662		40.1%

		1988		22.6%				39.3%		663		38.1%

		1996		na				na		na		na

		1998		na				na		na		na



Joel Hubble:
I think this was the year where the weir caused spawning displacement below the wier.



eval of redd dist all 3
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Number of redds in the basins

Percent of redds in the index reaches

0.4259259259

0.283

0.3128858025

0.3330808081

0.4427664645

0.4597045878

0.4953156945

0.4338093754

0.3926058094

0.4006012852

0.3810144239



all basins dist graph

		

																								mean		min		max

																						Early Winters		0.9%		0.0%		3.0%

																						Lost River		6.9%		0.0%		11.0%

																						Methow River		41.2%		21.3%		60.0%

																						Chewuch River		25.6%		13.3%		36.7%

																						Twisp River		25.4%		19.1%		34.6%





all basins dist graph

		Early Winters		Early Winters		Early Winters

		Lost River		Lost River		Lost River

		Methow River		Methow River		Methow River

		Chewuch River		Chewuch River		Chewuch River

		Twisp River		Twisp River		Twisp River



max

min

mean

Subwatershed

Percent redds

Methow Basin Spring Chinook Spawning Distribution, 1987-99

0.030075188

0

0.0093450877

0.1102514507

0

0.069028788

0.6

0.2127659574

0.4115150702

0.3666666667

0.1333333333

0.2560746933

0.3462282398

0.1910569106

0.2540363608



Twisp dist graph

		

																														mean		min		max

																												upstream - South Cr.		0.7%		0.0%		3.1%

																												South Cr. - Mystery Br.		22.2%		0.0%		0.8571428571

																												Mystery Br. - Buttermilk Br. (index reach)		48.8%		14.3%		0.6875

																												Buttermilk Br. - Little Br.		15.6%		0.0%		0.375

																												Little Br. - Conf.		28.3%		0.0%		0.59375





Twisp dist graph

		upstream - South Cr.		upstream - South Cr.		upstream - South Cr.

		South Cr. - Mystery Br.		South Cr. - Mystery Br.		South Cr. - Mystery Br.

		Mystery Br. - Buttermilk Br. (index reach)		Mystery Br. - Buttermilk Br. (index reach)		Mystery Br. - Buttermilk Br. (index reach)

		Buttermilk Br. - Little Br.		Buttermilk Br. - Little Br.		Buttermilk Br. - Little Br.

		Little Br. - Conf.		Little Br. - Conf.		Little Br. - Conf.



max

min

mean

Reach

Percent redds

Twisp River Spring Chinook Spawning Distribution, 1987-99

0

0.03125
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0
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0.6875
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0
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0.1556070714

0
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chewuch dist graph

		

						min		max		mean

				30 Mile Br.    - Andrews Cr.		0.0%		12.4%		5.7%

				Andrews Cr.  - Lake Cr.		0.0%		0.0%		0.0%

				Lake Cr.        - Camp 4 Br.		0.0%		100.0%		18.8%

				Camp 4 Br.    - Falls Cr. C.G. (index reach)		0.0%		49.1%		30.9%

				Falls Cr. C.G. - Chewuch Br.		0.0%		83.3%		29.1%

				Chewuch Br.  - Conf.		0.0%		37.0%		15.5%





chewuch dist graph

		30 Mile Br.    - Andrews Cr.		30 Mile Br.    - Andrews Cr.		30 Mile Br.    - Andrews Cr.

		Andrews Cr.  - Lake Cr.		Andrews Cr.  - Lake Cr.		Andrews Cr.  - Lake Cr.

		Lake Cr.        - Camp 4 Br.		Lake Cr.        - Camp 4 Br.		Lake Cr.        - Camp 4 Br.

		Camp 4 Br.    - Falls Cr. C.G. (index reach)		Camp 4 Br.    - Falls Cr. C.G. (index reach)		Camp 4 Br.    - Falls Cr. C.G. (index reach)

		Falls Cr. C.G. - Chewuch Br.		Falls Cr. C.G. - Chewuch Br.		Falls Cr. C.G. - Chewuch Br.

		Chewuch Br.  - Conf.		Chewuch Br.  - Conf.		Chewuch Br.  - Conf.



max

min

mean

Reach

Percent redds

Chewuch River Spring Chinook Spawning Distribution, 1987-99

0.1237623762

0
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0
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0

1

0
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methow dist graph

		

																								max		min		mean

																								44.6%		0.0%		18.0%		Lost-Mazama

																								77.8%		7.1%		33.3%		Mazama-Weeman

																								64.7%		22.2%		44.3%		Weeman-Winthrop

																								6.3%		0.0%		3.5%		Winthrop-Twisp

																								3.6%		0.0%		0.9%		Twisp-Carlton





methow dist graph

		Lost-Mazama		Lost-Mazama		Lost-Mazama

		Mazama-Weeman		Mazama-Weeman		Mazama-Weeman

		Weeman-Winthrop		Weeman-Winthrop		Weeman-Winthrop

		Winthrop-Twisp		Winthrop-Twisp		Winthrop-Twisp

		Twisp-Carlton		Twisp-Carlton		Twisp-Carlton



Note:  Within the Mazama-Weeman reach 77% of the spawning occurs in the Little Boulder Cr-Weeman subreach.

max

min

mean

Reach

Percent redds

Methow River Spring Chinook Spawning Distribution, 1987-99

0.446

0

0.18

0.778

0.071

0.333
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0.222
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0.063

0

0.035

0.036

0

0.009



index_above_below reaches

		

		Reach type		index reach																														Mean				Min		Max

				1987		1988		1989		1990				1991		1992		1993		1994				1995		1996		1997		1998		1999		(1987-1999)				(1987-1997)		(1987-1997)

		Methow		29.3%		31.3%		54.5%		41.2%				41.9%		26.8%		31.7%		12.5%				77.8%		na		6.7%		na		70.6%		38.6%				6.7%		77.8%

		Chewuch		40.3%		27.2%		27.5%		38.6%				33.0%		41.6%		42.2%		40.7%				0.0%		na		49.1%		na		0.0%		30.9%				0.0%		49.1%

		Twisp		48.2%		55.8%		55.9%		68.8%				58.0%		51.8%		56.3%		40.6%				50.0%		na		37.5%		na		14.3%		48.8%				14.3%		68.8%

		Mean		39.3%		38.1%		46.0%		49.5%				44.3%		40.1%		43.4%		31.3%				42.6%		na		31.1%		na		28.3%

				above

		Methow		12.5%		19.8%		8.2%		13.4%				24.3%		13.4%		20.3%		23.4%				0.0%		na		41.7%		na		11.8%		17.2%				0.0%		41.7%

		Chewuch		19.9%		25.2%		13.8%		21.5%				18.7%		20.5%		27.7%		18.5%				100.0%		na		3.6%		na		0.0%		24.5%				0.0%		100.0%

		Twisp		26.8%		22.6%		15.6%		10.7%				17.4%		8.5%		20.8%		40.6%				0.0%		na		3.1%		na		85.7%		22.9%				0.0%		85.7%

		Mean		19.7%		22.6%		12.5%		15.2%				20.1%		14.1%		23.0%		27.5%				33.3%		na		16.2%		na		32.5%

				below

		Methow		58.2%		48.9%		37.3%		45.4%				33.8%		59.8%		47.9%		64.1%				22.2%		na		51.7%		na		17.6%		44.3%				17.6%		64.1%

		Chewuch		39.8%		47.5%		58.8%		39.9%				48.4%		37.8%		30.1%		40.7%				0.0%		na		47.3%		na		100.0%		44.6%				0.0%		100.0%

		Twisp		25.0%		21.6%		28.5%		20.5%				24.6%		39.7%		22.9%		18.8%				50.0%		na		59.4%		na		21.2%		30.2%				18.8%		59.4%

		Mean		41.0%		39.3%		41.5%		35.3%				35.6%		45.8%		33.7%		41.2%				24.1%		na		52.8%		na		46.3%

		Table x.  Summary of spring chinook percent redd distribution below, within and above the index reach for the Methow, Chewuch and Twisp basins, 1987-99.

								Below										Index										Above

		Year				Methow		Chewuch		Twisp		Mean				Methow		Chewuch		Twisp		Mean				Methow		Chewuch		Twisp		Mean

		1987				58.2%		39.8%		25.0%		41.0%				29.3%		40.3%		48.2%		39.3%				12.5%		19.9%		26.8%		19.7%

		1988				48.9%		47.5%		21.6%		39.3%				31.3%		27.2%		55.8%		38.1%				19.8%		25.2%		22.6%		22.6%

		1989				37.3%		58.8%		28.5%		41.5%				54.5%		27.5%		55.9%		46.0%				8.2%		13.8%		15.6%		12.5%

		1990				45.4%		39.9%		20.5%		35.3%				41.2%		38.6%		68.8%		49.5%				13.4%		21.5%		10.7%		15.2%

		1991				33.8%		48.4%		24.6%		35.6%				41.9%		33.0%		58.0%		44.3%				24.3%		18.7%		17.4%		20.1%

		1992				59.8%		37.8%		39.7%		45.8%				26.8%		41.6%		51.8%		40.1%				13.4%		20.5%		8.5%		14.1%

		1993				47.9%		30.1%		22.9%		33.7%				31.7%		42.2%		56.3%		43.4%				20.3%		27.7%		20.8%		23.0%

		1994				64.1%		40.7%		18.8%		41.2%				12.5%		40.7%		40.6%		31.3%				23.4%		18.5%		40.6%		27.5%

		1995				22.2%		0.0%		50.0%		24.1%				77.8%		0.0%		50.0%		42.6%				0.0%		100.0%		0.0%		33.3%

		1996				na		na		na		na				na		na		na		na				na		na		na		na

		1997				51.7%		47.3%		59.4%		52.8%				6.7%		49.1%		37.5%		31.1%				41.7%		3.6%		3.1%		16.2%

		1998				na		na		na		na				na		na		na		na				na		na		na		na

		1999				17.6%		100.0%		21.2%		46.3%				70.6%		0.0%		14.3%		28.3%				11.8%		0.0%		85.7%		32.5%

		Mean (1987-1999)				44.3%		44.6%		30.2%		39.7%				38.6%		30.9%		48.8%		39.4%				17.2%		24.5%		22.9%		21.5%

		Minium (1987-1999)				17.6%		0.0%		18.8%		12.1%				6.7%		0.0%		14.3%		7.0%				0.0%		0.0%		0.0%		0.0%

		Maximum (1987-1999)				64.1%		100.0%		59.4%		74.5%				77.8%		49.1%		68.8%		65.2%				41.7%		100.0%		85.7%		75.8%





fishperredd

		

				fish/redd

		1987		2.58

		1988		2.16

		1989		2.93

		1990		1.63

		1991		2.76

		1992		1.66

		1993		2.51

		1994		1.46

		1995		6.6

		1996		----

		1997		2.99

		1998		----

		1999		3.8

		mean		2.3



Joel Hubble:
4.8 with jacks excluded since they comprised 36.3% of the run

Joel Hubble:
excludes jacks since they comprised ~44% of the natural escapement (360 adults and 289 jacks)



graph of annual redds

		Year		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999

		Total Redd Count		681		733		517		498		250		738		617		133		15		0		150		0		32





graph of annual redds
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Methow Basin Annual Redd Counts For Spring Chinook (courtesy Yakama Indian Nation Fisheries)



100% broodstock collection at Wells Dam


