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DRAFT - RESTORATION PROJECT SITING METHODOLOGY/PROCESS
LOWER COWLITZ RIVER

1.  Introduction
The Cowlitz River is one of eleven major tributaries to the Lower Columbia River in Southwestern Washington. This watershed historically supported large populations of several salmon species including fall chinook, chum, and coho salmon and winter steelhead trout. The salmon populations have declined dramatically in this watershed and the Columbia Basin in general. As a result, several species of salmonids were listed under the Endangered Species Act (ESA), including Lower Columbia River chinook, coho, and steelhead, and Columbia River chum.  
The Lower Columbia Fish Recovery Board (LCFRB) and its partners and stakeholders in the Lower Columbia region developed a Subbasin and Salmon Recovery Plan in 2004 (LCFRB 2004). This plan included a technical assessment of conditions in each watershed within the overall Lower Columbia subbasin, an inventory of current and past efforts at habitat protection and restoration, and a management plan with objectives and strategies for future actions to protect and recover fish and wildlife populations and their ecosystems. That plan and subsequent work plans developed by the LCFRB identified a number of protection and restoration goals and potential actions for the Lower Cowlitz watershed. However, none of those potential restoration actions were identified to any site-specific detail. 

This study is intended to identify, evaluate, and rank candidate habitat restoration project sites that will directly address limiting factors and high priority restoration needs identified in the Subbasin Plan. This study is not intended to be a monitoring plan or program or a habitat assessment, see Section 3, below. This methodology and approach will be used to document restoration opportunities and constraints by reaches; identify specific project sites where it is appropriate to conduct restoration actions; prioritize the projects based on a number of physical, biological and landownership factors; and then provide conceptual designs and cost estimates for the highest ranked projects. The conceptual designs and cost estimates will be used as the basis for future grant applications and actions by the LCFRB and other entities.
2.  Lower Cowlitz River Description

The following subbasin description is summarized from the Subbasin Plan (LCFRB 2004). The Lower Cowlitz River is defined as the river from the confluence with the Columbia upstream to Mayfield Dam at river mile (RM) 52. The two major tributaries to the Lower Cowlitz are the Coweeman and Toutle Rivers that enter the Cowlitz at RMs 1 and 20, respectively. The Cowlitz enters the Columbia River at RM 68, near Longview, Washington. Other notable tributaries include Salmon, Lacamas, Olequa, Delameter, and Ostrander Creeks. Fish passage is blocked at Mayfield Dam; however, fish are collected at the Cowlitz Salmon Hatchery Barrier Dam (RM 49.5) for transport into the upper basin. The hatchery barrier dam is a partial fish passage barrier.
Approximately 80% of the Lower Cowlitz basin is forested timberlands (primarily privately owned) in various seral stages, with the remaining 20% a mix of agricultural, rural residential, urban, and industrial. The cities of Castle Rock and Kelso/Longview are along the lower river (below RM 20). Land uses and the operation of the dams on the mainstem have changed the hydrology of the basin. Stormwater runoff has increased due to the conversion of old-growth forests to varying seral stages, plus impervious surfaces; flood flows on the mainstem have been reduced as a result of the dams, which reduce extreme high flows and release moderate flows for a longer period. Summer and fall low flows on the mainstem have also increased due to the releases from the dams. Low flows in tributaries have been reduced as a result of reduced groundwater recharge due to land uses. The river is tidally influenced up to RM 17.
A unique feature of this subbasin is that the eruption of Mt. St. Helens in 1980 caused a massive mud and debris flow in the Toutle basin and deposited enormous quantities of sediment in the Lower Cowlitz. This material was subsequently dredged from the river and most of it was placed in the floodplain upstream and downstream of the confluence. The Corps of Engineers installed a sediment retention structure in the Toutle River to reduce the quantity of sediment moving downstream and into the Cowlitz River. As sediment has accumulated behind the retention structure, the river is now passing more sediment downstream that is depositing in the Lower Toutle River and Lower Cowlitz River.
The Subbasin Plan (LFRB 2004) identified several limiting factors in the subbasin including: reduced habitat connectivity; modified stream flow/hydrology; water quality; substrate/sediment conditions; reduced habitat diversity; channel instability; reduced riparian function; and reduced floodplain function. The key priority actions and programs that were also identified in the Subbasin Plan are:
1. Manage regulated stream flows through the hydropower system;

2. Restore floodplain function, riparian function and stream habitat diversity;

3. Manage growth and development to protect watershed processes and habitat conditions;

4. Address immediate risks with short-term habitat fixes

5. Manage forest lands to protect and restore watershed processes;
6. Restore passage at culverts and other artificial barriers

7. Align hatchery priorities consistent with conservation objectives

8. Manage fishery impacts so they do not impeded progress toward recovery;

9. Reduce out-of-subbasin impacts so that the benefits of in-basin actions can be realized.

This restoration project siting and design effort will address key priorities 2, 4, and potentially 6. The general types of restoration projects that we will be considering include floodplain and off-channel reconnections, side-channel restoration/creation, riparian restoration, floodplain vegetation restoration, spawning gravel retention/supplementation, and instream features (i.e. wood or boulders).
3.  Methodology Literature Review

In developing our approach and methodology, a brief review of the literature was conducted to evaluate existing methodologies that assess habitat conditions and/or geomorphic processes and to identify published approaches that may provide further guidance on restoration project identification and prioritization. A number of habitat assessment methods are available, primarily for wadable streams including the Timber-Fish-Wildlife Ambient Monitoring Protocol (Schuett-Hames, et al. 1994), U.S. Forest Service (Overton, et al. 1997; USFS 1998)), and Oregon Department of Fish and Wildlife (Moore, et al. 1995). These methods measure and describe physical features within stream channels and/or riparian zones, but do not necessarily direct the user towards identifying or prioritizing restoration projects. Additionally, there are channel classification methodologies such as Rosgen (1994) and Montgomery and Buffington (1997) that classify channel morphology and also provide insight into the relative stability of existing channels, dominant sediment sources, and the type of habitat units that occur in various types of channels. These classification systems likewise do not necessarily direct the use towards identifying or prioritizing restoration projects. 

There has been much less effort devoted to habitat evaluation in non-wadable rivers (J. David Allan 2004). In fact, a very recent effort by Allan, et al (2005), tested 171 individual habitat variables to identify measures that effectively describe conditions in larger (non-wadable) streams. On-going research to develop standardized large-river habitat and biological assessment protocols is being conducted by scientists from Oregon State University (along with state partners) and was funded by the U.S. EPA and began in the summer of 2005 (WDOE 2005). Currently only a few parameters/protocols developed by the U.S. EPA EMAP (Kaufmann 2000) program and the USGS NAWQA program (Fitzpatrick, et al. 1998), applicable to habitat evaluation in non-wadable rivers, are generally used. Similar to the methods used in wadable streams, these protocols do not direct a user towards identifying or prioritizing restoration actions, but are used to track watershed conditions over time or compare the health of various streams around the country to one another.
In general, published habitat or geomorphic assessment protocols document the quantity and sometimes the quality of in-stream and riparian habitats, and provide information on the lack of certain habitat types that might be expected, but do not provide prescriptions for where certain habitats should be restored. The protocols described in the above references may be used later in this process for specific field measurements and data collection to supplement any missing data, but this document will outline a step-wise process for identifying, prioritizing and designing specific restoration projects. This process builds on the foundation of the Subbasin and Recovery Plan (2004) and the additional work conducted by the LCFRB in identifying a habitat work schedule for which limiting factors are most important for which species in each reach of the mainstem Cowlitz.
4.  Existing Data and Priorities from Subbasin and Recovery Plan
The mainstem Cowlitz River was divided into 10 reaches that were analyzed via EDT analysis in the Subbasin/Recovery Plan (Table 1 below). Tier 1 and 2 reaches are the highest priorities for restoration and preservation actions and will be the initial focus of this assessment. The Habitat Work Schedule (LCFRB 2005) identifies the initial ranking of project types for these reaches, which includes off-channel and side-channel restoration/creation; floodplain restoration; and riparian restoration. Off-channel and side-channel restoration on the lower 20 miles is the highest priority, followed by off-channel and side-channel restoration from RMs 20-49 as the second highest priority. We will start with these priorities and further refine them based on the step-wise process described below in Section 5.
Table 1. Cowlitz Mainstem Reaches

	Reach Identifier*
	River Mileage
	Description
	Species of High or Medium Recovery Priority
	EDT Tier

	LC-1
	RM 0 - 2.04
	Confluence with Columbia to Coweeman River. 
	Chum – High

Coho – Medium
	1

	LC-2
	RM 2.04 – 20.27
	Coweeman confluence to Toutle River confluence
	Chum – Medium

Coho – Medium
	2

	MC-1
	RM 20.27 – 25.15
	Toutle confluence to Olequa Creek confluence
	Chinook – Medium
	3

	MC-2
	RM 25.15 – 28.17
	Olequa Creek confluence to Lacamas Creek confluence
	Chinook – Medium

Chum – Medium

Coho – Medium
	2

	MC-3
	RM 28.17 – 30.60
	Lacamas confluence to I-5
	Chinook – High

Chum – Medium
	2

	MC-4
	RM 30.60 – 32.83
	I-5 to Salmon Creek confluence
	Chinook – High

Chum – Medium

Coho – Medium
	2

	MC-5A
	RM 32.83 – 41.43
	Salmon Creek confluence to Hinkley Road
	
	3

	MC-5B
	RM 41.43 – 42.58
	Hinkley Road to Blue Creek confluence
	Chinook – Medium

Coho – High

Steelhead -- Medium
	1

	MC-6
	RM 42.58 – 50.63
	Blue Creek confluence to Mill Creek
	Chum – High

Steelhead – High
	2

	MC-7
	RM 50.63 – 52.05
	Mill Creek confluence to Mayfield Dam
	Chum – High

Coho – Medium

Steelhead -- High
	2


* -- LC = Lower Cowlitz, MC = Middle Cowlitz
5.  Restoration Site Identification Process and Methods

This approach and methods that will be used to identify restoration needs/opportunities/ constraints and then to locate appropriate restoration projects at specific sites is intended to be a sequential process whereby information obtained and analyzed in each step will be used to refine and focus the effort for the next step. 

5.1 
Step 1, Lower Cowlitz Literature and Data Review
A review of existing literature and data from the Lower Cowlitz will be performed to provide more detailed documentation of the summary conclusions reached in the Subbasin and Recovery Plan (LCFRB 2004). The objectives of this task is to develop a framework and understanding of available information regarding existing site conditions, data gaps, on-going project and watershed influences, and details on the previously identified opportunities and limitations for restoration within the Lower Cowlitz. This work involves gathering pertinent data, maps, survey data and models that can be used in the in-office component to identify potential project sites and support the development of conceptual designs at specific sites. 
For example, existing channel bathymetric survey data and flood models can be used for preliminary assessment of the frequency at which floodplain areas are connected to the Lower Cowlitz River and to identify potential floodplain and side channel restoration project sites that may not have been previously identified. The literature and data review will summarize existing data and information, and specific data needs to identify and design projects. Depending on how much existing information is available, the Restoration Site Identification Process will then be refined.

5.1.1
Baseline GIS Mapping  
Available GIS data, maps, shapefiles and aerial photography will be compiled from multiple sources to develop a comprehensive set of baseline maps to support field evaluations and the site identification process. These maps will also be useful for the Working Group and the public to visualize and understand project siting. Potential data and map sources include:

· Lower Columbia Fish Recovery Board GIS Maps
· Cowlitz County GIS

· Lewis County GIS

· University of Washington Geospatial Clearinghouse
· U.S. Army Corps of Engineers

· U.S. Geological Survey

· Washington Department of Fish and Wildlife

· Washington State Department of Transportation

· Washington Department of Ecology

· Washington Department of Natural Resources

The following is a summary of proposed baseline maps. If maps have already been generated through the Subbasin planning process, they will be utilized and not reinvented.
Current and Historical Aerial Base Maps
Current and historical aerial photos will be assembled and evaluated to characterize changes in channel and floodplain characteristics, infrastructure development and vegetation characteristics. More importantly, the historical aerial photographs will be utilized to identify potential relic shoreline/riparian, floodplain and channel features that may offer restoration site opportunities. Two sets of historical and one set of current aerial photographs will be compiled using available aerial photography for the project.

Hydrologic and Aquatic Feature Base Map
The hydrologic feature base map will include delineation of watershed boundaries, 100-year floodplain, river, stream, lake, reservoir, wetlands, dams, gaging and water quality monitoring stations. 

Land Use and Zoning Base Maps
The land use and zoning base map will document land use types and zoning areas throughout the study area. If available, real estate parcel mapping will be overlaid on the GIS map to show parcel boundaries and property ownership as public, private, and corporate/commercial properties. 
Vegetation Base Maps
Vegetation base maps will be developed to assist in characterizing the composition and quality of riparian vegetation along the study reach and to identify any wetlands (as visible in aerial photos). Vegetation types will be initially assimilated into six categories that are broad enough to allow simple delineation and characterization of the floodplain and riparian zone along the study reach from the aerial photography. The six categories are:
· native herbaceous dominated
· non-native herbaceous dominated
· native shrub dominated
· non-native shrub dominated
· deciduous tree dominated
· coniferous tree dominated.  
These vegetation categories may be refined (such as to relative size of trees and density) depending upon resolution of aerial photographs.
Fish Distribution, Barriers, and Habitat Zones Base Maps
Fish distribution for chum, coho, fall chinook, and winter steelhead will be shown for the subbasin, along with natural and human-caused barriers (as data is available). Also, habitat zones will be identified, as available, such as spawning, rearing, and migration zones for each species.
Geologic, Geomorphic and Infrastructure Controls Map(s)
This map will display the geologic, geomorphologic and infrastructure controls affecting channel morphology. In general the maps will contain delineation of the historical and estimated current channel migration zone based on historic and relic features observed in aerial photography, USGS mapping, geologic, soils and infrastructure maps and other GIS data (not from channel overlay analysis). The maps will delineate major morphologic and infrastructure features such as bedrock outcrops, alluvial fans, river confluence zones, active floodplains, relic floodplain and habitat features, and infrastructure elements such as riprap embankments, flood control levees and major roadways, culverts, and bridges (and pipelines if observed).  
5.2 Step 2, Initial Reach-Based Restoration Opportunities/Constraints Analysis

The initial restoration opportunities and constraints analysis will be generated directly from the review of baseline maps and information, the Habitat Work Schedule priorities, and other stakeholder project lists in order to identify restoration needs and types of actions that would be appropriate in each reach, prior to any field reconnaissance of the Lower Cowlitz River. The existing information and baseline maps generated in Step 1 will be evaluated to identify candidate restoration sites using the following technical analysis. This technical analysis will provide a back check and detailed documentation of the recommendations developed for the Subbasin and Recovery Plan.
5.2.1 Geomorphic and Landscape Assessment

The geomorphic and landscape assessment will involve assessing and describing the watershed landscape, human influences and geomorphologic setting of the Lower Cowlitz River. The general purpose of the geomorphic and landscape assessment is to evaluate riverine and floodplain geomorphic processes and determine the potential opportunities and constraints for selecting project restoration sites that will function within existing and on-going future processes. Elements of the assessment include:

· Description of geologic setting

· Land use mapping

· Delineation of  watershed boundaries

· Description of river process and function overview (sediment deposition, erosion, migration, flooding, debris transport)

· Describe alluvial sedimentation processes (source, transport, sink areas)

· Identification of valley structure, morphologic process, anthropogenic and natural structural controls

· Delineation of historic and current channel migration and floodplain areas

· Identify river reaches/segments by similar morphologic composition (compare with existing EDT reaches)
· Perform reach based morphologic measurements on aerial photos and topographic mapping (slope, sinuosity, wavelength, bankfull width, floodplain width)
· Identify potential restoration reference areas and reaches for future restoration design templates 

· Identify potential restoration areas, zones and activities based on flood and channel migration zone limitations and existing and future geomorphologic processes along the Lower Cowlitz River. 

5.2.2 Habitat and Vegetation Assessment

The habitat and vegetation assessment will identify and describe land uses, riparian and floodplain vegetation conditions, remnant floodplain features, and aquatic habitat conditions (as can be viewed in the aerial photography). The habitat and vegetation assessment will be linked to the geomorphic assessment to confirm the functional role of riverine and floodplain features and riparian composition to the life cycle history and habitat areas for the primary species of interest along the Lower Cowlitz (from Table 1). This assessment will be compared to the EDT analysis and recommendations and the Subbasin and Recovery Plan (LCFRB 2004) and document if any deviations occur. Elements of the assessment include:

· Identification of endangered, threatened, or sensitive species and the location of their preferred or critical habitat

· Identification/classification of vegetation patches
· Measurement of riparian composition and density along study reaches
· Classification of parcels or reaches by land use type

· Measurement and description of relic floodplain features
· Identify breaks in habitat connectivity both longitudinally and laterally

· Identify and measure aquatic features such as bars, LWD, side-channels, habitat units (if visible)

· Document known water quality and temperature problems (from existing reports)
· Classify in-stream habitat types, areal extent, and diversity by reach
· Identify reach based restoration needs

5.2.3 Hydrologic and Hydraulic Assessment

The hydrologic and hydraulic assessment will review existing information, evaluate hydrologic gage data and hydraulic modeling information (if available) to assess hydrologic conditions along the Lower Cowlitz. The focus of the hydrologic and hydraulics assessment is to evaluate the potential for floodplain reconnections (or the level of effort to restore reconnections), supplemental information for sediment transport characterizations, and evaluation of shoreline and in-channel restoration measures. The following are elements of the hydrologic and hydraulic assessment. 
· Assess and characterize runoff and streamflow hydrology (seasonal flooding, channel forming flows, low flow conditions)

· Describe flood control, water supply and hydroelectric structures, programs, operations and structures along the Lower Cowlitz

· Review flood history, flood studies and models for the Lower Cowlitz

· Estimate reach based floodplain access recurrence intervals
5.3 Step 3, Initial Site-Specific Restoration Alternatives Development

Prior to performing field reconnaissance activities, a preliminary list of potential restoration feature types and proposed locations will be developed to streamline and direct the field work. The initial restoration alternatives list will begin with any specific features and locations provided in other studies and programs associated with the Lower Cowlitz River (such as from the City of Tacoma, WDFW, Conservation districts, etc.). Then, additional project sites will be identified from the reach-based opportunities/constraints analysis in Step 2. Property ownership and other constraints will be identified but not used to rule out any projects at this stage.
5.3.1 Conceptual Restoration Feature Types 
A list of potential restoration feature types will be developed from the general project types listed above in Section 2, that meet the needs for restoration identified during the review of the habitat limiting factors analysis. Project features will specifically address the habitat limiting factors and priority restoration plans from the Habitat Work Schedule (LCFRB 2005). Feature types will most certainly include off-channel reconnections, side-channel creation/restoration, floodplain reconnection, and riparian plantings, and could also include riprap removal, non-native species removal, placement of LWD, among others, as well as any additional features identified in Step 2, or by the Working Group or other stakeholders that address the limiting factors and are geomorphically appropriate. 

5.3.2 On-going or Planned Restoration Project Sites 
Previously constructed, in-process, or proposed restoration activities within the basin will also be identified. Groups that may have planned or executed restoration activities in the lower Cowlitz River may include: the City of Tacoma, WDFW, Corps of Engineers, conservation districts, private timber companies, local municipalities, local watershed groups, and fish recovery groups.  
5.3.3 Additional Preliminary Restoration Project Site List
Based on the reach based opportunities/constraints analysis in Step 2, additional potential restoration sites will be identified. This will generate a likely lengthy list consisting of sites/projects identified in this study plus those from other entities. The reaches that are identified as having significant potential for restoration actions will then be evaluated in the field, in Step 4, to supplement the initial project identification and fill any significant data gaps. If there are reaches identified where there is very limited or no restoration potential, these reaches will likely be eliminated from the field reconnaissance (i.e. the Tier 3 reaches may not be investigated if the reach-based analysis confirms the low opportunity/benefit from the EDT analysis).
5.4 Step 4, Field Restoration Project Site Reconnaissance
The intent of the Field Restoration Site Reconnaissance will be to further assess the feasibility of the preliminary restoration project sites identified in Step 3. Projects and sites identified from in-office assessment may not reflect current conditions or additional features/constraints may be further identified in the field. Also, additional sites may be identified during the Field Restoration Site Reconnaissance and will be added to the preliminary restoration project site list. We are proposing that the field restoration site reconnaissance will involve both an aerial and river reconnaissance phases.  
5.4.1
Aerial Reconnaissance

The aerial reconnaissance will involve a low elevation flight of the 52 miles of the Lower Cowlitz River from the confluence of the Columbia River upstream to Mayfield Dam. The aerial reconnaissance will be used to document and inventory riverine, floodplain and riparian conditions that may have changed since the last aerial photo set is available; assess preliminary restoration project sites and access; and allow for further refinement and additions of potential restoration project sites. This will be a cost effective method for obtaining additional site constraint information and locating riprap bank protection and other features that may not be visible on aerial photos.
Documentation of riverine, floodplain and riparian conditions, and preliminary restoration project sites will be done by performing video documentation of the aerial flight and transferring updated site conditions onto the base maps. The video documentation will assist in both documenting existing conditions along the study reach, as well as communicating information regarding site conditions to the project team, reviewers and stakeholders (including the public). Markups and notes will be made on base maps regarding riverine and floodplain features, river reach delineation, infrastructure and flood control features, habitat and riparian vegetation conditions, and preliminary restoration site conditions and potential additional sites. Specifically, features that are not readily identifiable on aerial photographs or maps such as: LWD and LWD jams, anastamosed floodplain side channels, sloughs or remnant flood features, degraded riparian zones, bare river banks, and gravel bars will be recorded using the video documentation and base map markups.  

5.4.2
River Reconnaissance

The river reconnaissance will be conducted by boat and foot (where wadable) to target the remaining locations where the in-office and aerial reconnaissance still did not fill important data gaps. This field work is estimated to take up to one week, but will be refined to be as efficient as possible. Additional field work will be conducted on specific project sites to assist with designs later in this process, as site access is granted by landowners. The intention of this step of the work is to gather specific information on localized river and floodplain, riparian community and habitat features to determine the feasibility and potential costs of restoration features. A hand-held, survey grade GPS unit will be used to identify locations of pertinent features. These data will be converted into GIS shapefiles and added to the base maps. The following is a list of habitat features that may be measured during the River Reconnaissance:
· Restoration project site mapping and layout schematics (examples include mapping of floodplain side channel connections and channel locations, bare bankline vegetation planting areas, and construction access routes).

· Riparian species, size and density ground truthing

· Large wood debris counts as determined to be important (by reach)
· Habitat unit composition summaries by reach to confirm in-office documentation
· Pool counts and typing by reach as determined to be important
· Bed and bank material and sediment sampling locations
· Readily identifiable bankfull indicators and high water marks
· GPS photograph point documentation

The results of these measurements will then be downloaded into the GIS database and used to further evaluate the suitability of each site for restoration (Step 5).
5.5
Step 5, Preliminary Restoration Project Site List Update
Based on the project site reconnaissance work, the Preliminary Restoration Project Site List will be updated by removing sites that were deemed inappropriate and adding any new sites discovered in the field reconnaissance. Explanations of updates will be provided by experienced restoration personnel to document and support the screening decision. 
6. Restoration Project Site Evaluation and Prioritization
The Revised Restoration Project Site List will be evaluated by developing very cursory conceptual restoration design and cost estimates; then a tiered screening process will be applied to identify and prioritize the top ten restoration projects that will be taken forward for more detailed designs.

6.1
Preliminary Site Plan Designs and Costs

Conceptual restoration planviews will be developed for the project and will use basic design layouts and assumptions to develop the plan. Examples would be to identify the general layout of a project footprint for floodplain side channel connection project with riparian plantings and construction access development. The quantities will be estimated based on topography and various flow elevations as determined from Steps 2-4.

Conceptual restoration design costs will use unit costs that will be developed for all project type features, based on existing information from recent restoration projects in the region. Examples of feature type unit costs would be the cost per acre for riparian plantings, cost per linear foot of access road construction, or cost per cubic yard of excavation and hauling. Potential sources of unit cost data include the Means Guide, WSDOT, Cowlitz County, LCFEG, etc. 

6.2
Project Screening and Prioritization Evaluation

The suitability and prioritization of the Restoration Project Site List will be evaluated through two phases of screening and final prioritization.
6.2.1
Phase 1 Screening
Phase 1 screening of the potential project sites is to determine the feasibility of the project based on basic factors including: site accessibility and construction feasibility, and preliminary costs (by range such as less than $50,000, $50,000-$100,000, etc.). Landowner willingness will be considered, but will not be a reason to throw out any projects at this stage, but may put them lower on the prioritization. 
6.2.2
Phase 2 Screening
Phase 2 of the project screening will be based on the expected benefit of the projects to the target fish population(s) and the scale of that benefit. The value of the various ecosystem functions and processes will be determined through an evaluation of potential increases in habitat quality weighted by the project areal footprint and reach priority factor. Projects with extremely low habitat benefit will be screened from further analysis. Several guidance documents have been published to assist with the restoration project screening and prioritization process including (Heller, et al 2002; Roni, et al 2002; Stanley, et al 2005; OWEB 2004). These documents will be reviewed and may be also used to refine our screening and prioritization methodology.  
6.2.3
Project Prioritization
Final project prioritization of the top ten or more projects will be performed by ranking projects based on their overall feasibility, landowner willingness, habitat benefits and project costs. This will be coordinated closely with the Working Group and the LCFEG. A breakout of additional project site specific field data collection needs and protocols will be included with the top ten priority list to move forward with project designs.
7. Concept Designs and Cost Estimates
Upon selection of the top ten projects, additional design work will be conducted. It will likely be necessary to conduct additional data collection at the sites to facilitate a more detailed design.
7.1
Additional Project Site Specific Field Data Collection

Project Site Specific Data Collection will involve a 10-30% scale of design analysis of the top ten projects sites. The types of data that will be needed on a site-specific basis will vary depending upon the feature types selected. As an example, riparian plantings will likely need to evaluate soil types, flow duration and water inundation levels, and type/density of existing vegetation; whereas side-channel reconnections could require more topographic survey data and in-channel measurements to refine hydraulic conditions (erosion, deposition, velocities, etc.).
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ATTACHMENT A
LIST OF GIS LAYERS COMPILED, TO DATE

File Name




Data Type

Lewis County GIS Layers

Aquifer




Aquifers

Basins





Basins

Bridges




Bridges



Census90




Census 1990

Censusblk00




Census Block

Citylimits




City Limits

County





County Boundary

Dams





Dams

Dikes





Dikes

Esn





Emergency System Network

Fed_ownership



Federal Ownership

Fema100




FEMA 100 Year Flood

Fema500




FEMA 500 Year Flood




Fema_panels




FEMA Panels

Firedisslv




Fire Districts

Firesta





Fire Stations

Historic




Historic Sites

Hydlines




Hydrology Lines

Hydpoly




Hydrology Polygons

Hydric





Hydric Soils

Maint_areas




Maintenance Areas

Medfac




Medical Facilities

Mileposts




Mileposts

Parks





Parks

Pipeline




Pipelines

Plats





Plats

Poling





Poling

Pop_zones




Population Zones


Precinct




Precinct

Prime_ag_soils



Prime Agriculture Soils

Pubfac





Public Facilities

Radio_towers




Radio Towers

Railroad




Railroads

Roads





Roads

Schools




Schools

Sh_env_arc_2002



Streams

Sh_env_pts_2002



Streams

Shor_env




Shoreline/Environmental Zoning

Slideareas




Slide Areas

Slidepoints




Slide Points

Slope30plus




Slopes > 30 Degrees

Soils





Soils

Stream_buffer




Stream Buffer

Township




Townships

Twp_poly




Townships

Uga





Urban Growth Areas





Voting





Voting Precincts

Wetlands




Wetlands

Zip_tgr2000




Zip Codes

Zipcode3-esri02



Zip Codes ESRI

Zoning





Zoning

WDFW GIS Layers

Barrier_repairs



Repaired Barriers

Culverts




Culverts

Dams





Dams

EDT_pres




EDT Preservation

EDT_rest




EDT Restoration

Fish_Passage




Fish Passage Barriers

Fishdist




Fish Distribution

Fishways




Fishways

Natural_Barriers



Natural Barriers

Non_culvert_xing



Non-Culvert Crossings




Sasi





SASI

Segments




Stream Segments

Str24_arcs




Streams 24K

Str24_routs




Streams 24K

Wby24





Waterbodies 24K

Wria2000




WRIAs

Misc. GIS Data

303d04




WDOE 2004 303d List

Ambient




WDOE Ambient Monitoring Site

Counties




Counties

Cowlitz_trans




Cowlitz Transportation

Cowlitz_hydro




Cowlitz Hydro

FishD_sp0101_ChinookSpring

Spring Chinook Distribution

FishD_sp0103_ChinookFall


Fall Chinook Distribution

FishD_sp0298_CohoSalmon


Coho Distribution

FishD_sp0302_SteelheadSummer

Summer Steelhead Distribution

FishD_sp0304_SteelheadWinter

Winter Steelhead Distribution

FishD_sp0598_ChumSalmon


Chum Distribution
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