FY 2007-2009 F&W Program Project Solicitation

Section 10. Narrative

Project ID:
200736700
Title: 
Klickitat and Rock Creek Subbasin Habitat Improvement Program
A. Abstract 
The proposal funds a program that encompasses areas within Klickitat County that are addressed in the Klickitat and Lower Mid-Columbia Subbasin Plans.  The proposed project is a collaborative effort between Klickitat County, Eastern Klickitat Conservation District, Central Klickitat Conservation District, and Washington State Department of Ecology (Ecology).  The program would be conducted under the existing Washington management implementation Program (RCW 90.82).  Focus areas are Rock Creek and the Klickitat basin downstream of the boundary of the Yakama Indian Reservation.  
The Subbasin Plans list objectives but are not specific regarding location where projects should be implemented.  This is at least partially due to the paucity of quantitative data regarding habitat conditions and watershed processes for these basins.  The program seeks to obtain the quantitative information needed to assess site-specific conditions and to identify projects that have the greatest potential to increase fish production.  Identified priority projects will be implemented.  The primary focus of efforts will be on assessing steelhead habitat in terms sediment inputs, stream temperature, and channel condition and will identify and prioritize projects to be implemented to improve fish habitat.  The program also includes an evaluation of fish passage over the Little Klickitat Falls.
B. Technical and/or scientific background

B.1.  Background

All actions included in this proposal are focused on addressing habitat conditions and fish passage.  The Klickitat and Lower Mid-Columbia Subbasin Plans identify numerous strategies and/or objectives (the Plans did not differentiate between strategies and objectives) that address actions to be taken to improve fish habitat.  The objectives and strategies specified in the Klickitat and Lower Mid-Columbia Subbasin Plans that are addressed with this proposal are listed in Table 1 and in Section F.    
Table 1.  Strategies or Objectives from the Klickitat and Middle Columbia Subbasin Plans Addressed by this Proposal (language in columns 1 through 5 is directly out of subbasin plans; any added language is in italics)

	#
	Target Strategy or Objective
	Associated Key Finding
	Tier Ranking by Geographical Areas
	Source(s)

	
	
	
	Primary
	Secondary
	

	1
	Conduct comprehensive study of fish passage window at Little Klickitat falls, utilization by steelhead
	Height of falls is at upper range of steelhead jump ability (12-16’) depending on flow conditions.  There are unconfirmed accounts that blasting occurred in the 1950s that has subsequently rerouted low flow from primary jump pool to river right slide without jump pools.
	Little Klickitat Falls
	
	Research Literature, field observations, professional judgment, Klickitat Master Plan

	2
	Increase floodplain and channel roughness
	Road, timber, and grazing management activities have lead to increased sediment supply from incoming tributaries of which has resulted in channel evulsions from inability of stream to transport increased sediment supply and other meadow activities have decreased sinuosity.
	Entire Little Klickitat and Lower Klickitat Assessment Units
	
	Research literature, field observations

	
	
	Tributary summer/early fall habitat availability lower in comparison with pre-settlement environment
	
	
	Research literature, field observations, professional judgment

	
	
	Hydrologic routing in watershed ahs been modified; land use management activities have modified flow timing and discharge
	
	
	Research literature, Habitat database

	
	
	
	
	
	

	
	
	Champion Haul Road and 1996 flood deposit effects
	
	
	Field observations, professional judgment, EDT

	3
	Reconnect side channels
	Same as above
	Klickitat 10, 11
	
	Field observations, professional judgment, EDT, orthophoto interpretation

	4
	Improve floodplain connectivity
	Same as above
	Little Klickitat 1 and 2 (lower  Little Klickitat), entire Lower Klickitat assessment unit
	
	Research literature, field observations, professional judgment, EDT

	5
	Relocate floodplain infrastructure, roads; improve maintenance, rehabilitate, decommission as appropriate
	Same as above
	Little Klickitat 1 (lower  Little Klickitat), entire Lower Klickitat assessment unit
	
	Research literature, field observations, professional judgment, EDT, orthophoto interpretation

	6
	Re-establish and/or enhance native vegetation within floodplain
	Same as above
	Little Klickitat 1 and 2 (lower  Little Klickitat), entire Lower Klickitat assessment unit
	
	Research literature, field observations, professional judgment, EDT

	7
	Implement appropriate practices which leave sources of large woody debris to naturally enter and remain in the system
	Lack of LWD recruitment due to riparian harvest, stream cleaning, and change in upstream riparian zone
	Entire Lower Klickitat assessment unit
	
	Research literature, field observations, professional judgment, EDT

	
	
	Logging practices, general agricultural / forest and floodplain developments increase peak flows
	
	
	Research literature, field observations, professional judgment

	8
	Artificially introduce Large Woody Debris
	None given for Little Klickitat
Same as above (for tributaries of lower Klickitat and Klickitat 10 and 11)

	Little Klickitat 1 and 2 (lower  Little Klickitat), tributaries of lower Klickitat and Klickitat 10 and 11
	
	Research literature, field observations, professional judgment, EDT

	9
	Study /Characterize productivity in relation to water quality parameters
	Increased percentages of fine sediment from background levels in spawning gravels and interstitial spaces can severely decrease egg incubation, survival, decrease interstitial space affecting inactive rearing stages of juveniles and or entomb juveniles
	Entire Little Klickitat and Lower Klickitat Assessment Units
	
	Research literature, field observations, habitat database, professional judgment

	10
	Restore historical hydrologic regime and increase extent and distribution of perennial habitat
	Historic data suggests loss of wetland structure in Upper Swale
Groundwater withdrawals lower base flows decreasing perennial flow area in Lower Swale

Increased peak runoff
	Entire (lower Klickitat) Assessment Unit (suspect this was a typo in the Subbasin Plan, should be Swale Creek)
	
	Research literature, field observations, professional judgment

	11
	Study and assess sources / attribute relative contributions of fine sediment
	Hatchery and harvest practices have lead to changes in run timing, genetic fitness, spawning distribution, pathogen transmission, and spawning success (due to competition with hatchery stocks) (The relation between sediment and the listed key finding is unclear)
	None given, but listed under section for lower Klickitat
	
	Research literature, field observations, habitat data, professional judgment

	12
	Implement road management actions that reduce fine sediment inputs
	Hatchery and harvest practices have lead to changes in run timing, genetic fitness, spawning distribution, pathogen transmission, and spawning success (due to competition with hatchery stocks) (The relation between sediment and the listed key finding is unclear)
	None given, but listed under section for lower Klickitat
	
	Research literature, field observations, habitat data, professional judgment

	13
	Increase floodplain and channel roughness
	Road, timber, and grazing management activities have lead to increased sediment supply from incoming tributaries
	Throughout (Rock Creek) watershed excluding Secondary tier reaches
	Rock Creek 6, Quartz Creek 1, Quartz Creek 2, Box Canyon
	Field observations, subbasin summary, research literature

	
	
	Summer/early fall habitat availability lower in comparison with pre-settlement environment
	
	
	Subbasin summary, professional judgment

	
	
	Hydrologic routing in watershed ahs been modified; land use management activities have modified flow timing and discharge
	
	
	Subbasin summary, professional judgment, research literature

	
	
	Rock Creek road and other infrastructure in (Rock Creek) watershed have altered floodplain, confined river and tributaries
	
	
	Subbasin summary, professional judgment, field observations, orthophoto interpretation

	14
	Reconnect side channels
	Same as above
	Rock Creek 2 and 3
	
	Subbasin summary, professional judgment, field observations, orthophoto interpretation

	15
	Improve floodplain connectivity
	Same as above
	Rock Creek 2, 3, 4, 5, Luna Gulch, Squaw Creek 1
	
	Subbasin summary, professional judgment, field observations, orthophoto interpretation

	16
	Relocate floodplain infrastructure, roads; improve maintenance, rehabilitate, decommission as appropriate
	Same as above
	Rock Creek 2, 3, 4
	Upper (Rock Creek) watershed roads
	Professional judgment, field observations, orthophoto interpretation

	17
	Re-establish and/or enhance native vegetation on floodplain
	Same as above
	Rock Creek 2, 3, 4, Luna Gulch, Squaw Creek 1, 2, Badger Gulch
	Rock Creek 5, Squaw Creek 2, Badger Gulch
	Subbasin summary, professional judgment, field observations, orthophoto interpretation

	18
	Implement appropriate practices which leave sources of Large Woody Debris to naturally enter and remain in the system
	None given
	Throughout (Rock Creek) watershed excluding Rock Creek 6, Quartz Creek 1 and 2, Box Canyon
	
	Subbasin summary, professional judgment, field observations, orthophoto interpretation

	19
	Artificially introduce Large Woody Debris
	None given
	Rock Creek 2, 3, and 4
	Luna Gulch, Squaw Creek 1
	Professional judgment, field observations, orthophoto interpretation

	20
	Study and assess sources / attribute relative contributions of fine sediment
	Same as above
	Luna Gulch, Squaw Creek, Badger Gulch, Quartz Creek, Box Canyon, Rock Creek 6, Rock Creek 2
	
	Subbasin summary, field observations, professional judgment

	21
	Implement road vehicle management actions that reduce fine sediment inputs
	Same as above
	
	Upper Quartz, Box Canyon
	Field observations, professional judgment

	22
	Implement road management actions that reduce fine sediment inputs.
	Same as above
	Throughout (Rock Creek) watershed
	
	Subbasin summary, research literature, field observations, professional judgment

	23
	Implement upland management practices that mimic natural runoff and sediment production.
	Same as above
	Throughout (Rock Creek) watershed
	
	Subbasin summary, research literature


Previous Studies and Ongoing Studies
Previous studies funded by BPA/NWPCC grants for which data has been reported are listed in Table 2 together with a description of the reported data.  Habitat data for the Little Klickitat, Lower Klickitat, and Rock Creek areas reported in publications funded by those grants is limited to a Klickitat Subbasin barrier assessment (no map or description location of barriers was published), sediment data at 7 sites in the Little Klickitat and lower mainstem Klickitat Rivers, spot measurements of water quality in the Little Klickitat and lower Klickitat River, summaries of temperature data collected in the Klickitat basin, gradient and slope of reaches in the Klickitat basin based on a GIS analysis, and channel information in Swale Creek (tributary to the lower Klickitat River).  
In addition to the BPA/NWPCC funded studies, several studies have been completed in the Klickitat and Rock Creek basins that contribute to the current understanding of habitat conditions in the watersheds and the processes that affect those conditions.  These are summarized in Table 3.  Extensive information regarding stream temperature, stream flow, geology, and groundwater is available for the Klickitat and Rock Creek Subbasins.  Shade information is available for portions of the basin, and summaries of the channel and flow conditions present in the mid to late 1800s, as can be gleaned from the Government Land Survey (GLO) notes, are available for some areas.  
Ongoing studies that will contribute further to the understanding of habitat conditions and watershed processes affecting habitat include:

· Temperature data:  a) The Central Klickitat Conservation District has managed a network of temperature monitoring sites in the Little Klickitat and Swale Creek for a number of years.  They recently received a 2-year grant from the Ecology to continue data collection efforts.  b) Eastern Klickitat Conservation District has maintained a network of 11 temperature monitoring sites in Rock Creek and its tributaries (Quart Creek, Squaw Creek, and Luna Gulch).  Some of these sites have been monitored since 1995.  This is an ongoing effort.  c) The City of Goldendale regularly collects stream temperature data on the Little Klickitat River near the city.  
· Stream Flow:  a) The Washington Department of Ecology (Ecology) installed a stream flow gage near the mouth of the Little Klickitat River last year.  Data collected at the site also includes dissolved oxygen, stream temperature, and pH.  The gage is a telemetry site.  Data can be viewed real time on Ecology’s website.  b) The Central Klickitat Conservation District has received funding from Ecology to install 3 flow gages in the Little Klickitat and 1 gage in Swale Creek.  These will be installed within the year.  c) Ecology expects to be able to add three more telemetry stream gages in the Rock Creek basin in the near future.  Sites for these gages have not yet been identified.  

· Water Quality:  Ecology has an ongoing water quality monitoring program that tracks trends in several water quality parameters in the lower Klickitat mainstem and Little Klickitat Rivers.  This data is available on their website.

· Implementation of WRIA 30 (Klickitat) and WRIA 31 (Rock Creek) Management Plans:  The WRIA 30 Management Plan is completed and currently in the approval process.  The WRIA 31 Management Plan is under development.  The State of Washington legislature has approved funding for implementation of the plan for up to 5 years following plan approval.  This work will be complementary to the proposed efforts, but will not duplicate those efforts.  
Additional studies have been funded by BPA through grants to Yakama Nation Fisheries.  A study of Swale Creek was conducted with funding through the Washington Salmon Recovery Board.  
In summary, stream flow and stream temperature are well documented in the lower Klickitat, Little Klickitat, and Rock Creek basins.  Published quantitative data regarding other habitat characteristics is limited to 7-year old data collected in the upper Little Klickitat basin.  The GLO notes have been summarized for some areas of the subbasins.  

Table 2.  Summary of Data Reported in Publications Funded by BPA/NWPCC Grants.  
	Publication
	Year
	Author
	NWPCC Project ID 
	Description of Published Data (summaries of previous work, documentation of professional opinion excluded).  Data related to habitat conditions or passage are indicated with a *

	Monitoring and Evaluation  Yakima/Klickitat Fisheries Project
	2000
	Yakama Nation Fisheries
	199506325; 

	Redd counts in selected stream reaches.    

Estimated Indian harvest in 1999 and 2000

	Determine the Origin, Movements, and Relative Abundance of Bull Trout in Bonneville Reservoir


	2005
	Gray, WDFW
	DOE/BP-00016701-1

Project No. 200306500,

	Lyle Falls fish trap data July 10, 2004 through February 28, 2005, water quality data at the Lyle fish trap, mark/recapture information (note, this effort was funded through a different BPA grant to the Yakama Nation but was reported by WDFW as part of this investigation)



	Klickitat/Yakima Fisheries Project, Klickitat Only Monitoring and Evaluation
	2003
	Sampson and Evenson
	Project No. 199506335, \BPA

Report DOE/BP-00005934-1

	· Rainbow trout population estimates for 3 headwater streams

· Redd counts for selected stream reaches for steelhead and chinook in 2002

· Ages of returning salmonids based on scale samples

· Screw trap catches in 2002 

· Sediment data (gravel) collected at 17 sites from 1998 to 2002.  Not all sites monitored in all years.  *
· Barrier assessment, site IDs provided but no corresponding map or other identifying location information *
· General information on some water falls (passable/impassable) in the basin *
· 2002 temperature data collected throughout the watershed *
· Results of spot measurements of other water quality parameters at several locations in the watershed *
· Results of genetic studies conducted in the watershed

· Results of 2002 pathogen sampling



	Klickitat/Yakima Fisheries Project, Klickitat Only Monitoring and Evaluation
	2004
	Evenson, Zendt and Sampson
	Project No. 199506335, \BPA

Report DOE/BP-00014033-1

	· O. Mykiss populations in 5 headwater streams
· Juvenile screw trap data 2003; notes indicate that mechanical problems were common in some months, but down time was not documented, limiting value of data

· Spawning ground surveys 2003
· Scale analyses 2003

· Sediment (gravel) samples at 11 sites 1998-2003, locations only generally described. *
· Summaries of temperature data collected in 2003 *
· Results of pathogen sampling in 2003

	Klickitat/Yakima Fisheries Project, Monitoring and Evaluation
	2002
	Sampson
	Project No. 199506325, BPA Report DOE/BP-00005881-

2

	· Estimate of harvest in 2002
· Gradient and slope of reaches based on GIS analysis *

	Klickitat/Yakima Fisheries Project, Monitoring and Evaluation
	2004
	Fast and Sampson
	Project No. 199506325, BPA Report DOE/BP-

00013769-1

	Estimate of tribal harvest in 2003

	Swale Creek channel assessment project
	2002
	Inter-Fluve
	Project No: 199705600
	Estimates of flow and encroachment of old railbed on floodplain.  Some channel cross-section information.  *


Table 3.  Studies providing data on habitat conditions and watershed processes affecting habitat within the lower Klickitat River, the Little Klickitat River, and Rock Creek (in addition to the BPA funded studies – note, portions of this information was not included in the Subbasin assessment or Subbasin Plan).

	Study
	Citation/Source
	General Description of Data

	Multipurpose water storage screening assessment report
	Aspect Consulting.  2003. Multipurpose water storage screening assessment report.  WRIA 30.  Prepared for WRIA 30 Planning Unit.  Project No. 020070-002-05.  Bainbridge Island, WA. (www.klickitatcounty.org/planning)
	Includes discussion of geology affecting flows in the Little Klickitat River and Swale Creek, assessment of groundwater inputs to Swale Creek.

	Upper Little Klickitat Watershed Analysis.  
	Raines et al  1999.  Upper Little Klickitat Watershed Analysis.  Boise Cascade Corporation, Yakima, WA.  Available through WDNR geologic library.

	Covers upper ½ of the Little Klickitat River basin.  Includes: 

· A quantitative evaluation of sediment inputs from roads, surface erosion, and land slides, 

· Quantitative data regarding channel conditions and fish habitat conditions in representative reaches (pools, wood, substrate condition), 

· Estimates of stream flow, including 2-yr, 10-yr- 25-yr and 100-yr flood events

· Shade levels along fish bearing waters

	Little Klickitat River Watershed Temperature total Maximum Daily Load
	Brock, S. and A. Stohr. 2002. Little Klickitat River Watershed Temperature total Maximum Daily Load. WA State Dept. Ecology.  Publ. 02-03-031.  (http://www.ecy.wa.gov/biblio/0203031.html).


	Temperature and shade data for the Little Klickitat River

	Little Klickitat River watershed temperature total maximum daily load (water cleanup plan). Detailed implementation plan.
	Anderson, R. 2005.  Publ. No. 04-10-075. Washington Dept. Ecology. Olympia, WA.


	Temperature and shade data for the Little Klickitat River

	Klickitat River watershed assessment
	WRIA 30 Watershed Assessment.  2005.  Prepared for Klickitat County Planning Department and WRIA 30 Planning Unit. (www.klickitatcounty.org/planning)
	· Summaries and maps of climate data
· Estimates of stream flow including 50-yr and 90-yr flows  and flood flows for various subbasins

· Summaries of geologic conditions

· Descriptions of aquifers

· Estimates of water use

· Water budgets

· Summaries of existing water quality data

· Summaries of existing fish distribution and habitat data

	Swale Creek Temperature Study
	WRIA 30 Swale Creek Temperature Study; 2004. Appendix E to WRIA 30 Watershed Assessment.  Prepared for Klickitat County Planning Department and WRIA 30 Planning Unit. (www.klickitatcounty.org/planning)
	Swale Creek temperature data, including data collected for the study, summaries of previous Central Klickitat Conservation District temperature data and Yakama Fisheries temperature data.  Shade measurement.  Stream flow information. Assessment of effect of geology on stream flows and groundwater inputs.  Also contains summaries of the GLO notes regarding pre-development conditions of channels, flow, and vegetation in the 1860s.

	Surface water nitrate and fecal coliform concentrations
	WRIA 30 nitrate concentration and distribution study.2004.  Appendix D E to WRIA 30 Watershed Assessment.  Prepared for Klickitat County Planning Department and WRIA 30 Planning Unit. (www.klickitatcounty.org/planning)
	Contains information on groundwater quality and nitrate and fecal coliform concentrations in surface waters of Swale Creek and the Little Klickitat River and its tribs

	Rock Creek water quality study
	WRIA 31 Rock Creek Water Quality Report.  2005. Prepared for Klickitat County Planning Department and WRIA 31 Planning Unit. (www.klickitatcounty.org/planning)
	Contains information on stream temperature, stream flow, channel alignment, channel migration, and shade including trends in shade over 60 years.  

	Rock Creek Watershed Assessment
	WRIA 31 Watershed Assessment.  2005. Prepared for Klickitat County Planning Department and WRIA 31 Planning Unit. (www.klickitatcounty.org/planning)
	· Summaries of GLO notes regarding pre-development conditions of channels, stream flow, and vegetation (1860s to 1880s).  

· Summaries of general observations of fish habitat in Rock Creek basin.

· Road density and comparisons of road density with roads and sediment inputs assessed in other basins
· Estimates of stream flow

· Estimates of historic stream flow (needs additional analysis)

· Summaries of climate

· Discussion of previous studies on geology and groundwater

· Summaries of existing water quality data (primarily from Ecology)

	Ground-Water Occurrence in the Goldendale Area, Klickitat County
	Luzier, J. 1969. Ground-Water Occurrence in the Goldendale Area, Klickitat County, Washington.  USGS Hydrologic Investigations Atlas HA-313.


	Groundwater distribution and aquifers in the Klickitat basin

	Climate Data
	NCDC (National Climatic Data Center).  Available on-line at http://lwf.ncdc.noaa.gov/oa/ncdc.html.


	Climatic data, and climate data station inventories.  

	Snow course and SNOTEL data
	Available on-line at http://www.wcc.nrcs.usda.gov/
	Snow depth and water equivalents

	Soil Surveys
	NRCS (Natural Resources Conservation Service).  2001a.  Draft Soil Survey Geographic (SSURGO) database for Klickitat County Area, Washington.  U.S. Department of Agriculture, Natural Resources Conservation Service, Spokane, WA.


	Surveys of soil types and characteristics with maps

	Soil Surveys
	NRCS (Natural Resources Conservation Service).  2002b.  Draft Soil Survey Geographic (SSURGO) database for Yakima Indian Reservation, parts of Klickitat and Yakima Counties, Washington.  U.S. Department of Agriculture, Natural Resources Conservation Service, Spokane, WA.


	Surveys of soil types and characteristics with maps


Current Understanding Regarding Targeted Strategies/Objectives
Locations where actions are specified in the Subbasin Plans are not site-specific and, in most cases, geographic areas refer to entire assessment units or portions of those units (Table 1).  This is partially due to a lack of specific information regarding current and/or historic habitat conditions in the lower Klickitat basin, the Little Klickitat basin, and Rock Creek watershed.  Information supporting conclusions are often based on general scientific literature, scientific judgment, or field observations.  Additional information is needed to precisely identify the site-specific actions needed to meet the specified strategies and objectives.  The following discussion provides an overview of what is known regarding each of the strategies/objectives listed in Table 1 and identifies data gaps that need to be filled to assess specific actions that need to be implemented.  The discussion below summarizes information available on each subject, including data that was not available at the time the Subbasin Plans were developed or that was not included in the Subbasin Plan assessments.  
1. Conduct comprehensive study of fish passage window at Little Klickitat falls, utilization by steelhead

This proposal includes an evaluation of the frequency that the 16-foot Little Klickitat Falls (RM 6.1) is passable.  The falls has a chute on the left side that may support passage until certin flow conditions.  It should be noted that the Subbasin Plan indicates the falls may have been modified at in the 1950s, creating a passage barrier.  A 1911 photo of the falls was recently found.  That photo clearly indicates that the current configuration of the falls has not changed since 1911.  Inspection of the falls revealed no evidence of blasting; hence there is no evidence that the falls has ever been modified.  

Hal Beecher, a fish WDFW biologist, observed the falls and indicated indicated that he observed steelhead at a point ½ up the falls in a chute but did not see a fish pass (Beecher, 1991).  Mr. Beecher noted that the flow velocity in the chute above the fish was high and that passage would require a horizontal jump of 8 to 10 feet and concluded that passage may occur at times.  Other WDFW biologists have concurred that passage is rarely supported at the falls and likely only occurs during very high flow events.  WDFW has no record of steelhead caught above the falls in the sport fishery.  However, redds have been reported upstream of the falls.  The State regularly stocks the Little Klickitat River with rainbow trout, including occasional releases of brood stock and large rainbows are also present in ponds within the basin.  Hence, there is some possibility that the reported redds are resident fish.  

Resolution of the issue is of critical importance to the local residents.  A clear understanding of the potential for steelhead to pass the falls will help local planning efforts prioritize areas for restoration.  

2.
Increase floodplain and channel roughness (Klickitat Subbasin)

There are four key findings that are addressed by this action.  Theses are treated separately below (2a through 2d)
2a.  Key Finding from Subbasin Plan:  Road, timber and grazing management activities have led to increased sediment supply from incoming tributaries of which has resulted in channel evulsions…
The upper Little Klickitat Watershed analysis found that roads on forested lands were contributing sediment to streams in quantities that could impact the quality of fish habitat.  Roads on State and private lands managed for timber production are required by Washington State law to be updated within 15 years of the adoption of the Forest and Fish Agreement (RCW 222).  Forest landowners will be addressing these situations through their own funding.  Hence, forest roads are not included in this proposal.

Very little quantitative information is known regarding fine sediment levels in substrate and/or sources of sediment input into streams in the lower Klickitat and Little Klickitat, basins.  Fine sediment data has been collected at three sites in the Little Klickitat River and four sites in the Lower Klickitat River (Table 4).  Fine sediment concentrations were high at all four sites that were sampled in 1999, but decreased substantially in subsequent years.  The four sites sampled in 1999 were not sampled in earlier years.  The effects of the 1996 flood event on fine sediment levels is unknown, however that event may have contributed to the unusually high fine sediment concentration found in that year.  
Table 4.  Percent fine sediment concentrations (<0.85mm) found in samples collected in the lower Klickitat and Little Klickitat basins (sources:  Sampson and Evenson 2003; Evenson et al 2004).

	
	% Fine Sediment <0.85mm

	Location
	1998
	1999
	2000
	2001
	2002
	2003

	Little Klickitat at City Park
	
	
	12
	
	
	

	Little Klickitat at 3 Creeks
	
	25
	
	
	
	

	Little Klickitat at East prong Reach RM 27
	
	
	9
	
	
	

	Mainstem Klickitat Leidl Bridge RM 29
	16
	
	9
	
	
	6

	Mainstem Klickitat Stinson Flats RM 27
	
	18
	6
	
	10
	18

	Mainstem Klickitat downstream of Little Klickitat 
	
	21
	10
	16
	10
	11

	Mainstem Klickitat downstream of Swale Creek RM 14
	
	20
	10
	
	
	19


There is no documentation of avulsions in the lower Klickitat or Little Klickitat basins.  With the exception of the aforementioned sediment study in the upper Little Klickitat, there have been no efforts to quantify sediment inputs from various sources.  

The specified strategy/objective assumes that increasing floodplain and channel roughness will reduce sediment loads in streams.  Wood and other roughness elements will store sediment behind them.  The storage capacity is limited to the volume of space located behind those elements.  Once that storage capacity is filled, sediment will continue to transport downstream.  A more effective means of reducing sediment in streams is to reduce inputs at the source.  This can be accomplished through changes in agricultural practices, grazing management, road condition, and/or other near stream actions that disturb soils.  
Care must be taken to identify and quantify actual sources in order to maximize the benefit gained through restoration activities.  For instance, the amount of sediment input from roads is a function of the location of the road, the distance of the road which drains to a stream, the amount of traffic, surfacing, gradient, and distance of stream adjacent roads from the stream.  The length of road that drains to a stream can be modified by upslope cross-drains, outsloping, sediment settling basins, and other approaches that prohibit or reduce delivery of sediment to streams.  All roads should not be assumed to contribute sediment.  In most basins where sediment inputs have been quantified by road segment (69 WDNR watershed analyses, numerous State of Washington RMAPS, plus several analyses of sediment budgets conducted in other states), only a small portion of the road system has been found to contribute significant amounts of sediment.  Like the situation with roads, agricultural practices, grazing management, and other soil disturbing activities may or may not contribute sediment, depending upon the location of the action, the magnitude and duration of soil disturbance, terrain, and mitigating factors present.  Hence, projects addressing these sediment sources should be supported with quantitative data identifying sources and quantities of sediment inputs.  This supporting information will allow for the determination of whether sediment is causing habitat degradation and will support the identification of priority projects.  
Given the paucity of data available to support the key finding that road, timber, and grazing management have lead to increased sediment supply and resulted in channel evulsions, that finding must be considered hypothetical.  

2a Data Gaps:  

· Sample instream sediment loads to determine if and where sediment loads are a problem

· Quantification of sediment inputs by sediment source (e.g. individual road segment or pasture) at and upstream of locations where high sediment loads are present.

2b.  Key Finding from Subbasin Plan:  Tributary summer/early fall habitat availability lower in comparison with pre-settlement environment

Raines et al (1999) evaluated pool composition of 34 representative reaches in the upper Little Klickitat watershed.  They found an average of 25.2 percent of the stream area was pool area.  Thirty-five (35) percent of this pool area was over 2 feet in depth.  Wood abundance in upper Little Klickitat channels average 0.363 pieces per channel width.  Raines et al (1999) compared this data with data collected in unmanaged or minimally managed forest streams on the Columbia Plateau (McKinney et al 1996).  The abundance of wood in the upper Little Klickitat was on average higher than that found in McKinney’s study.  
Raines et al (1999) concluded that overall the pool volume was good although many of the pools were shallow and did not provide much physical cover.  They concluded that additional wood recruitment would improve both pool quality and the capture of spawning gravels, which were found to be in low supply.
Inter-Fluve (2002) provides cross-sections of the channel of Swale Creek, a tributary to the lower Klickitat River.  They did not calculate the frequency of wood or pools, but concluded that additional wood or other in-channel structures would improve habitat in that channel.  Swale Creek is largely dry in summer (see discussion under 2c), consisting of isolated bedrock pools between RM 3 and RM 12.  The area from the mouth of Swale Creek to RM 3 is continuously wet, but has less than 0.5 cfs flow in summer.  Hence, the stream provides little summer/early fall habitat.  Photo documentation of summer habitat in Swale Creek is provided in WPN and Aspect (2005a, Appendix E).  GLO notes of the 1860s were also reviewed by WPN and Aspect (2005a, Appendix E).  The Swale Creek channel and flows described in those notes were similar to present condition along much of the stream with the exception of a section between roughly RM 7 and RM 12.  In this section, no channel was mentioned in the notes while, today, there is a pronounced bedrock channel.  Construction of the railroad bed and subsequent excavations to stabilize the bed may have contributed to the development of the deep channel in this section (Inter-Fluve 2002).  
Caldwell and Hirschey (1990) collected data along 4 transects at each of 7 locations in the Little Klickitat basin.  They did not report wood volumes and reported only if the channel at each location was pool, riffle, or glide.  Six of the 28 sites (21%) were pools.  Channel cross-sections are provided in the document.  
No other data regarding tributary summer/early fall habitat availability is published.  Efforts to reconstruct historical habitat conditions have been limited to the review of GLO notes for Swale Creek and the comparison of wood loadings in the upper Little Klickitat with undisturbed watersheds on the Columbia Plateau (Raines et al 1999). 
2b Data Gaps:  

· Quantification of existing habitat conditions
· Identification of opportunities for habitat improvement and prioritization of those opportunities

· Further evaluation of GLO notes

2c.  Key Finding from Subbasin Plan:  Hydrologic routing in watershed has been modified; land use management activities have modified flow timing and discharge

The WRIA 30 Watershed Assessment (WPN and Aspect 2005a) provides in-depth assessment of water use, stream flow, water budget, etc., to the degree that existing data and data collected during the assessment allow.  Additional information is needed to be able to assess the effects, if any, on flow timing and discharge.  In general, the data strongly suggest that flow has not been modified in the mainstem Klickitat.  Flow modification in the Little Klickitat is possible.  Additional studies to assess the effects of land use on stream flow were recommended in the WRIA 30 Management Plan (WPN and Aspect 2005b).  Stream flow in Swale Creek, a tributary to the mainstem Klickitat, has been the subject of extensive investigation (WPN and Aspect, 2005a, Appendix A, Appendix B, Appendix E, Appendix F).  The weight of evidence strongly suggests that flows seen today (Figure 1) in the creek as similar to those that were present pre-development.  Because irrigation water is drawn from deeper aquifers and recharges the shallow aquifer that feeds the creek, the effect of land use on stream flow more likely extends the period that flow is present in the creek rather than shortens it (WPN and Aspect, 2005a, Appendix A, Appendix B, Appendix E, Appendix F).  The GLO notes from the mid-1860s describe a situation that is similar to that seen today, which helps to validate the studies done to date.   
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Figure 1.  Summer habitat and stream flow in Swale Creek.  Photo on right taken at roughly RM 8; photo on left taken in lower 3 miles of stream which is continuously wetted but has less than 0.5 cfs summer flow.  

2c Data Gaps:  

· The weight of evidence strongly suggests that land use has had a negligible effect on stream flow in the lower Klickitat River and Swale Creek.  Additional studies have been recommended in the WRIA 30 Management Plan (WPN and Aspect, 2005b) that would allay the last of the questions regarding stream flow effects, but these should be considered a low priority for the purposes of meeting the needs of salmonids in the basins.

· Additional studies are needed to determine the degree that land use has affected stream flow in the Little Klickitat.  Details on recommended studies are provided in the WRIA 30 Management Plan.  

2d.  Key Finding from Subbasin Plan:  Champion Haul Road and 1996 flood deposit effects

It is assumed that in the context of the strategy of increasing floodplain and channel roughness, the effects of the Haul Road and 1996 flood deposits on wood recruitment are of principle concern.  
The Haul Road encroaches on the river in numerous locations.  The road reduces riparian vegetation and effects wood recruitment (Figure 4).  A grant has been provided to acquired the road.  Another Washington State grant has provided funds to modify the road and mitigate its effects.    
The 1996 flood event deposited large amount of gravel adjacent to and within the channel of the mainstem Klickitat in some areas.  These new gravel deposits are not vegetated.  In time, vegetation will grow on these deposits until the next major flood event modifies the current configuration of the deposits.  A Salmon Recovery Plan grant funding has been provided to revegetate these deposits, hastening natural processes.    

2d Data Gaps:  

None
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Figure 4.  Mainstem Klickitat River between Beeks and Dead Canyon.  Note abandoned Champion Haul Road on right side of river.   
3.
Reconnect side channels (Klickitat basin, segments 10 and 11)
Segments 10 and 11 of the Klickitat River are located in the upper end (downstream end) of the river depicted in Figure 4.  At these locations, the Haul Road has crossed the floodplain for a short distance, disconnecting the channel from the adjacent floodplain and side channels.  Funding has been provided by the State of Washington to address this situation.  No further action is required.  
3 Data Gaps:  

None

4.
Improve Fooodplain Connectivity
The associated key finding with this strategy/objective is the same as for item 2: Increase floodplain and channel roughness.  It is assumed that the reference is to roads that infringe on the floodplain and not hydrology.  See discussion for item 2.  

Highway 97 infringes to some extent on the floodplain of the Little Klickitat River for less than ¼ mile.  This area is located above the Little Klickitat Falls, which is nearly a total natural barrier to upstream passage of anadromous fish (see discussion of item 1).  Modification of the road to reduce infringement on the Little Klickitat River will have negligible effects on the anadromous fish production in the basin.  Hence, this item is given low priority and is not further addressed in this proposal.  
Highway 142 infringes on the floodplain of the Klickitat River in a few locations.  An evaluation of opportunities to reduce encroachment of the road on the floodplain has not been conducted.

4 Data Gaps:  

· Conduct evaluation of opportunities to reduce encroachment of Highway 142 on the Klickitat River
5.
Relocate floodplain infrastucture, road improve maintenance, rehabilitate, decommission as approapritate
The key findings associated with the strategy/objective in the Klickitat Subbasin Plan were the same as for Item 2.  Please refer to that discussion.  The action is redundant with actions 2 and 4. 

5 Data Gaps:  

See Discussion of items 2 and 4.

6.
Re-establish and/or enhance native betation within floodplain
The key findings associated with the strategy/objective in the Klickitat Subbasin Plan were the same as for Item 2.  Please refer to that discussion.  The action is redundant with action 2.
6 Data Gaps:  

See Discussion of item 2.

7.
Implement appropriate practices which leave sources of large woody debris to natually enter and reamin in the system
There are two key finding associated with this strategy/objective that were specified in the Subbasin Plan.  These are addressed separately.  

7a.  Key Finding from Subbasin Plan: Lack of LWD recruitment due to riparian harvest, stream cleaning, and change in upstream riparian zone (lower Klickitat River)
Stream cleaning is not well documented, however, LeMier (1952) provides recommendations for stream cleaning in the upper Klickitat watershed.  This suggests that stream cleaning did occur in the basin.  No documentation of stream cleaning or recommendations for the same is available for the lower Klickitat River.  
Riparian harvest has occurred in some areas of the lower Klickitat River.  The town of Klickitat is located on the river and homeowners have cleared riparian vegetation in several locations.  Highway 142 (discussed under item 2d) and the Champion Haul Road (discussed in item 2e) have reduced LWD recruitment where it infringes on the river.  Refer to the cited discussions regarding these road related situations.  
Reductions of riparian vegetation also occur in association with some rural residential development, but the extent of the changes are relatively small.  Nevertheless, opportunities likely exist to improve LWD recruitment to the Lower Klickitat River.  The extent of impact of development on LWD recruitment ahs not been evaluated.  The largest areas of effect are likely located near areas of residential development.  

7a Data Gaps:  

· Evaluate LWD recruitment potential along the reaches of the lower Klickitat River and identify opportunities for improvement.

7b.  Key Finding from Subbasin Plan: Logging practices, general agricultural / forest and floodplain developments increase peak flows.  

Action 7 is focused on increasing LWD in streams.  Hence, it is assumed that key finding 7b is in context with that strategy/objective.  
All lands managed for timber harvest in the lower Klickitat River and the Little Klickitat River watersheds are managed under the State of Washington Forest Practices Rules (RCW 222).  These rules were adopted in 1999 and have received approval by NMFS and EPA.  WDNR enforces these rules.  No further action is required to address lands subject to those rules.  
Agricultural practices have the potential to affect LWD recruitment through reductions in riparian areas.  Areas where agricultural practices could be modified to improved riparian habitat and, subsequently, LWD recruitment have not been systematically inventoried.  The Central and Eastern Klickitat Conservation Districts and the Natural Resources Conservation Service (NRCS) regularly work with landowners to identify opportunities to reduce the effects of agricultural effects on fish habitat.  The Conservation Districts and the NRCS have several programs that address agricultural effects on riparian habitat (Table 5).  Under these programs, the EKCD identifies opportunities for improvement and works with local landowners to develop restoration and habitat improvement projects.  Funding is limited for these programs.  Additional funding will allow the EKCD to expand their programs and reach additional landowners.  

Floodplain development is regulated by Klickitat County under the State of Washington Shorelines regulations and the County’s Critical Areas Ordinance.  Older developments built prior to the adoption of these regulations may have reduced LWD recruitment to streams.  Opportunities exist to identify and work with owners of properties that infringe on riparian habitat and to develop projects that improve long-term LWD recruitment potential.  Areas where agricultural practices could be modified to improved riparian habitat and, subsequently, LWD recruitment have not been systematically inventoried.  
Table 5.  Programs administered by the NRCS or the EKCD that can be used to address agricultural effects on LWD recruitment.
	Program
	Agency
	Description

	Conservation Reserve Program (CRP)
	Farm Service Agency
	The Conservation Reserve Program (CRP) provides annual rental payments and cost sharing assistance to landowners and operators to take environmentally sensitive land out of production and plant it to a perennial cover under 10 to 15 year contracts.  CRP also includes the Conservation Reserve Enhancement Program (CREP), which enrolls riparian buffers along selected salmon-bearing streams with substantially higher compensation.

	Environmental Quality Incentive Program (EQIP)
	Natural Resources Conservation Service and Farm Service Agency
	Encourages commercial agricultural producers to solve point and nonpoint source pollution on farms and ranches.  May include establishment of permanent vegetative cover, sediment retention, erosion or water control structures, stream protection, and other actions.  

	Nonpoint Water Quality Grants
	Conservation Commission
	Implement projects and practices to improve water quality.  

	Family Forest Fish Passage Program
	Washington Department of Natural Resources
	Provides funding to small forest landowners to upgrade stream crossings

	Grassland Reserve Program
	US Department of Agriculture
	The 2002 Farm Bill established the Grassland Reserve Program (GRP) for the purpose of restoring and conserving two million acres of grassland, rangeland, and pastureland. 

	Water Quality Incentives Projects
	Farm Service Agency
	Funding available in terms of incentive payments to encourage farming practices that reduce the amount of water pollution caused by agricultural activities.

	Wetlands Reserve Program
	Natural Resources Conservation Service and Farm Service Agency
	Offers landowners the opportunity to receive payments for restoring and protecting wetlands on their property.

	Wildlife Habitat Incentives Program
	Natural Resources Conservation Service
	Provides technical assistance and cost-share payments to help establish and improve fish and wildlife habitat on private lands.

	Wetland Reserve Program 
	NRCS
	This voluntary program provides landowners with financial incentives to restore and protect wetlands in exchange for retiring marginal agricultural land.  


7b Data Gaps:  

· Inventory areas where agricultural practices could be modified to improve riparian vegetation and subsequently improve LWD recruitment.

· Inventory areas where programs to improve riparian habitat in developments infringing on riparian areas.

8.
Artificially introduce large Woody Debris
This strategy/objective is specific to the Klickitat River, reaches 10 and 11, and the Little Klickitat River, reaches 1 and 2.  The rationale for selecting these 4 reaches is unclear.  The Klickitat River reaches 10 and 11 have been infringed upon by the Champion Haul Road (discussed in item 3).  We believe that the habitat in this area has been evaluated, but the results of that evaluation have not been made available.  The lower reaches of the Little Klickitat River are virtually pristine (Figure 5).  Peak flows are high in these reaches and LWD projects should be carefully identified and engineered.
8 Data Gaps:  

Evaluate the need for LWD introductions in the Klickitat River, reaches 10 and 11, and the Little Klickitat River, reaches 1 and 2.  Determine if LWD projects are needed and/or feasible.

Figure 5.  Lower reaches of the Little Klickitat River.  Picture was taken near Pitt.  
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9.
Study / characterize productivity in relation to water quality parameters

There are two key finding associated with this strategy/objective that were specified in the Subbasin Plan.  These are addressed separately.  

9a. Key Finding from Subbasin Plan: Increased percentages of fine sediment from background levels in spawning gravels and interstitial spaces can severely decrease incubation, survival, decrease interstitial space affecting inactive rearing states of juveniles and or entomb juveniles.  

Unsure how 9b and fluctuations in water quality parameters are related.  The statement in 9b is, however, true.  This was addressed in 2a.  Refer to that discussion.
9a Data Gaps:  

See item 2a

10.
Restore hitorical hydrologic regime and increase extent an distribution of perennial habitat (Swale Creek)
This strategy/objective addressed hydrology in Swale Creek, a tributary to the mainstem Klickitat.  Hydrology in Swale Creek was addressed in 2c.
10 Data Gaps:  

See 2c

11.
Study and assess sources / attribute relative contributions of fine sediment

The key finding related to this action item relates to hatchery management.  It is unclear what the relationship is.  See section 2a for discussion of sediment inputs.
11 Data Gaps:  See 2a

12.
Implement road management actions that reduce fine sediment ijputs

This is redundant to 2a.  See discussion under 2a.
12 Data Gaps:  See 2a

13.
Implement Increase Floodplain and channel roughness (Rock creek)
This action is related to four key findings.  The situation is discussed independently for each finding.  
13a. Key Finding from Subbasin Plan: Road, timber, and grazing management activities have lead to increased sediment supply from incoming tributaries

Indicators of anthropogenic sources of sediment suggest that fine sediment inputs related to land uses are likely low (Aspect Consulting and Watershed Professionals Network 2004).  However, sediment inputs from land uses have not been quantified in the Subbasin.

Sediment inputs from roads have frequently been found to significantly affect fish habitat (Forest and Fish Report 1999; www.dnr.wa.gov/forestpractices/rules/forestsandfish.pdf).  Road density is frequently used as an indicator of road sediment inputs into streams.  While this indicator can be highly inaccurate at higher road densities, low density roads seldom result in significant inputs.  In the Rock Creek basin, road density is 1.5 miles/square mile (Aspect Consulting and WPN 2004).  This is one of the lowest road densities reported in the Pacific Northwest outside of wilderness areas (Figure 6).  The Washington Department of Natural Resources (WDNR) developed a model that estimates road sediment inputs based on detailed information regarding road location, condition, and use.  This model has been applied in numerous watersheds.  Figure 7 depicts the estimated road sediment inputs based on the WDNR method relative to road density.  The sediment inputs from roads at the road density for Rock Creek are typically very low.  
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Figure 6.  Road density in basins on the eastside of Washington State.  Data compiled from watershed analyses completed under the Washington Department of Natural Resources’ Watershed Analysis Methodology (Aspect Consulting and WPN 2004).  
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Figure 7.  Sediment delivered to streams as a function of road density based on sediment loads estimated using the WDNR watershed analysis methodology (Aspect Consulting and WPN 2004)

The location of roads relative to streams also has a significant effect on sediment inputs.  Most of the road system in the Rock Creek basin is located on plateaus high above the stream channels (Aspect Consulting and Watershed Professionals Network 2004).  Sediment derived from these roads will tend to be filtered out in vegetation before reaching the stream channels.  There are, however, a few roads that run adjacent to the stream channel and are likely the source of some in-channel sediment.  

Road use (traffic level) has a large effect on sediment delivery to streams.  Vehicle traffic is under 100 average daily trips on the two main roads (Highway 8 and Bickleton Hwy) which bisect the Rock Creek basin (Personal communication, County Public Works Director Scott Smith, P.E., May 15, 2006).  Average daily vehicle traffic on minor roads in the basin is likely substantially less.  
These indicators would suggest that sediment input from roads is likely minor in the Rock Creek subbasin.  The actual inputs have not yet been subject to rigorous assessment and quantified.  It is possible that there are sources of sediment in the basin that have local impacts on the quality of spawning gravel.  

The effects of grazing and agriculture on instream sediments have not been evaluated.  

13a Data Gaps:  
· Sample instream sediment loads to determine if and where sediment loads are a problem

· Quantify sediment inputs by sediment source (e.g. individual road segment or pasture) at and upstream of locations where high sediment loads are present.

13b. 
Key Finding from Subbasin Plan: Summer/early fall habitat availability lower in comparison with pre-settlement environment

No quantitative data exists regarding current or historical habitat conditions, with the exception of stream flow.  Stream flow has been assessed and the current conditions are not believed to by measurably different from historical conditions (Aspect and WPN 2004).  The GLO notes from the mid to late 1800s have been reviewed for the lower basin.  The notes suggest that current flow conditions are unchanged from the pre-development condition (Aspect and WPN 2004).  No other information regarding pre-settlement conditions is available.
13b Data Gaps:  
· Survey streams in Rock Creek and document current habitat conditions in summer and fall.  
· Review GLO notes for areas not yet summarized and compare to current conditions.

· Evaluate likely historical flows

· Evaluate likely historical shade and wood inputs

13c. Key Finding from Subbasin Plan: Hydrologic routing in watershed has been modified; land use management activities have modified flow timing and discharge.
Published streamflow data are very limited for the subbasin and consist of USGS recorded flows from 1963 to 1968 and spot measurements reported by Conservations Districts and by Aspect and WPN (2004).  Rock Creek is typically a seasonal stream with no flow during the summer months (Aspect Consulting and WPN 2004; Figure 3-2a).  One exception to this pattern (within the years that flow was monitored) occurred in the summer of 1965.  That summer flows were maintained due to an especially wet winter and spring.  Results for monthly median (50 percent exceedance) and low (90 percent exceedance) flows are presented on Figure 8. Both median and low flows during August, September, and October were not detectible. Measurable streamflow during the period of record is only present on a consistent basis from December through May each year.

[image: image6.emf]
Figure 8.  Monthly exceedances flows at the USGS station in Rock Creek (Aspect Consulting and WPN 2004).  

The Rock Creek hydrograph is relatively “flashy” in nature (high intensity, short duration flows) (Aspect Consulting and WPN 2004; Figure 9).  Following precipitation events, the rising limb of the hydrograph is relatively steep, indicating a rapid streamflow response as a result of the bedrock terrain and relatively steep slopes in the subbasin. It is inferred that snowmelt runoff in the higher elevation headwaters helps sustain flows into early spring (Aspect Consulting and WPN 2004).  Although there are numerous springs mapped in the Rock Creek subbasin, groundwater discharges from the Wanapum Basalt, through which the creek incises, provide insufficient baseflow to sustain flows into the dry season.  Seepages may, however, contribute to the persistence of isolated pools in summer.  The descriptive information collected during the Government Land Office (GLO) surveys of the 1860s indicates that the flow situation 150 years ago was similar to the current situation (Aspect Consulting and WPN 2004).  

No flow regulation occurs in the drainage, although small amounts are diverted for stock watering. 

[image: image7.emf]
Figure 9.  Hydrograph for Rock Creek for the period of record  (Aspect Consulting and WPN 2004).  Note the rapid changes in flow.

As of 2001, no irrigation was known to occur in the Rock Creek basin (Aspect Consulting and Watershed Professionals Network 2004).  Water use in the basin is limited to domestic (which potentially, includes irrigation of up to a half acre per residence under Washington water law for “exempt” domestic wells) water uses and use for livestock watering.  Total estimated consumptive use of water from ground water and surface water sources located within Rock Creek basin is between 63 and 1,028 acre-ft per year (range represents different assumptions regarding consumption, i.e., estimated water consumption or total authorized use, – the lower value is thought to be the more accurate).  The primary source of water for these water uses is groundwater (Aspect Consulting and Watershed Professionals Network 2004).

Aspect Consulting and Watershed Professionals Network (2004) provide estimates of the inputs and outputs for a water budget for the subbasin.  The estimated numbers in acre-ft per year are as follows:

Water Inputs

Precipitation

179,268
Water Outputs

Evapotranspiration
107,268


Recharge

  18,793

Stream flow

  53,461

Consumptive use
  63 to 1,028
The amount of water consumed within the watershed is a very small portion of the overall water budget and is not high enough to have a measurable effect on stream flow.  Hence, the current levels of consumptive water use are not among the threats to the Rock Creek steelhead population.

At high densities, roads can create a flashier flow pattern in basins.  The effects of roads on flow in the Rock Creek Subbasin have not been subject to detailed assessment, but the road density in the basin is 1.5 miles of road per square mile, which is among the lowest road densities reported in watersheds of the State of Washington (Aspect Consulting and Watershed Professionals Network 2004) and most of the roads are located on plateaus high above streams.  Given the road density and configuration, roads are unlikely to affect stream flow in the basin     

13b Data Gaps:  
· There are several studies that could be done to refine estimates of the effect of land management on stream flow; however the indicators of effect suggest that land use effects are extremely low.  Additional study is not warranted.  Monitoring of trends is recommended.  Flow gages to be deployed by Ecology will provide this monitoring.
14.
Reconnect side channels 
This strategy/objective is applicable to the lower sections of Rock Creek, downstream of Luna Gulch.  Germiat and Flynn (2005) conducted an evaluation of the changes in channel morphology from 1938 to present in these stream segments.  They found the channel is highly mobile.  The channel flows along an area where large quantities of large cobble and gravel are naturally deposited.  The GLO notes from the late 1800s indicate that the channel had similar characteristics prior to settlement of the area (Aspect and WPN 2004).  Hence, the condition is thought to be natural.  An assessment of land use effects on the recruitment of rock into the channel has not been conducted.  There is little land use in the basin and no known landslides; hence, the effect of land use on the situation is thought to be negligible.
Due to the deposits of large substrate material, the channel is braided and frequently shifts within the floodplain.  Attempts to reconnect side channels or otherwise modify the channel would not be expected to persist.  Hence, such actions are not recommended.  
14 Data Gaps:  
· Conduct an assessment of land use effect on the recruitment of rock to the Rock Creek basin.  (low priority and not included in this proposal)
15.
Improve Foodplain Connectivity 

This strategy/objective is applicable to the lower sections of Rock Creek, downstream of Quartz Creek.  The discussion under item 15 is applicable to this strategy/objective.
16.
Relocate floodplain infrastruture, roads, improve maintenance, rehabilitate, decommission as appropriate.

This strategy/objective is applicable to the lower sections of Rock Creek, downstream of Badger Gulch.  The intent of this action is apparently to reduce sediment inputs and reduce infringement on the floodplain.  Most of the roads in the basin are located on plateaus.  However, roads are present along the roughly 8 miles of the lower mainstem and portions of Squaw Creek.  The road that parallels the mainstem of Rock Creek, from its confluence with the Columbia River to where the road terminates at the Bickleton Highway (roughly RM13), was relocated to above the floodplain following the 1965 water year flood when the road was damaged extensively (Ray Thayer, County Commissioner, personnel communication).  

The effects of roads on sediment inputs in the Rock Creek Subbasin have not been subject to detailed assessment.  Sediment inputs from roads have frequently been found to significantly affect fish habitat (Forest and Fish Report 1999; www.dnr.wa.gov/forestpractices/rules/forestsandfish.pdf).  Road density is frequently used as an indicator of road sediment inputs into streams.  While this indicator can be highly inaccurate at higher road densities, low density roads seldom result in significant inputs.  In the Rock Creek basin, road density is 1.5 miles/square mile (Aspect Consulting and WPN 2004).  This is one of the lowest road densities reported in the Pacific Northwest outside of wilderness areas.  Given the road density and configuration, roads are highly unlikely to affect stream flow in the basin.       
16 Data Gaps:  
· Quantify sediment inputs from various sources, factoring in the variables affecting sediment inputs (see discussion under 2a).  
17.
Re-establesh and/or enhance native vegetation on floodplain

The strategy/objective is applicable to the mainstem of Rock Creek and its larger tributaries.  The intent of the strategy/objective appear to be improvement in long-term LWD recruitment.

Riparian vegetation is good in the canyon reaches.  Many of these areas are largely inaccessible and have been left undisturbed.  The lower reaches of the mainstem, downstream of the canyons, has variable quantities of riparian vegetation.  Riparian vegetation is frequently disturbed during flood events.  As the channel changes position, riparian vegetation will often start to become established, only to be lost again when the channel shifts (Germiat and Flynn 2005).  Aerial photograph analysis of riparian vegetation indicates that the areal extent of vegetation across the Rock Creek valley bottom has been increasing since 1938 (Germiat and Flynn 2005).  This may be the result of active fire suppression over the past century.  

Opportunities may exist to improve riparian habitat.  These opportunities have not been systematically inventoried.

17 Data Gaps:  
· Identify opportunities to improve riparian habitat 
18.
Implement appropriate practices which leave sources of Large Woody Debris to naturally enter and remain in the system.

The headwater areas that are managed for timber production are subject to the State of Washington Forest Practices regulations (RCW 222).  These regulations have been found to meet ESA and Clean Water Act requirements.  The practices limit harvest of trees within riparian zones and are expected to result in increased LWD recruitment over time.  
Opportunities may exist to improve riparian vegetation in other areas of the watershed.  See discussion under item 17.
19.
Artificially introduce large woody debris
This strategy/objective is applicable to the lower Rock Creek downstream of Badger Gulch.  The channel in this area is highly mobile and caution is encouraged regarding stream restoration efforts.  See discussion under item 14.
20 through 24

Items 20 through 24 all address fine sediment.  See discussion under item 16.
B.2.  Specific project Objectives

C. Rationale and significance to regional programs

Subsequent to the publication of the Subbasin Plans, The Klickitat Watershed Assessment, the Klickitat Watershed Management Plan, the Rock Creek Watershed Assessment, and the Rock Creek water quality study were published.  These efforts are the result of large multi-year programs designed to identify existing information available in the basins regarding fish habitat, water quality, and water quantity, and to develop plans that will address issues identified in the basins.  The Management Plans were developed by stakeholder groups represented by the County, State agencies, Cities, and representatives of local interest groups, including an environmental representative.  The Yakama Nation was invited to participate.  They did not accept formal membership in the Planning Units, but attended and participated in the Klickitat basin planning process.  
The program described herein addresses many of the issues related to fish habitat that were identified in the watershed assessment and in the Subbasin Plans.  The program therefore helps to meet the goals of not only BPA and NWPPC, but also State of Washington goals and objectives regarding fish population recovery.
The Klickitat Management Plan emphasizes the need for quality control and requires that all data collected in support of the program be available to the public.  Data collected in the past using BPA funds have been treated as proprietary in most cases.  Hence, that data is not available to support public policy, public decisions regarding habitat improvement, and/or habitat protection.  The data collection efforts described in this proposal are critical to environmental stewardship efforts in the County.  

There are numerous goals, objectives, and strategies laid out in the Klickitat Subbasin Plan and the NPCC Fish and Wildlife Program that require information provided by this proposed project.  Some of the strategies specifically indicate a need for data collection.  Other strategies are not specific regarding data needs, but additional information is needed to identify and prioritize site-specific projects to ensure that implemented restoration projects result in the greatest possible gain for the cost.  

Objectives and strategies from the Klickitat (K) and Lower Mid-Columbia (L) Subbasin Plans that are relevant to this proposal are listed in Table 6 below.

Table 6.  Klickitat and Rock Creek Subbasin Plan Strategies/Objectives addressed by proposal

	Related Subbasin Plan Strategy or Objective

	Page Number(s) of Plan(s)1

	Conduct comprehensive study of fish passage window at Little Klickitat falls utilization by steelhead
	K342

	Study and assess sources/attribute

relative contributions of sediment load
	K345, 351, LM350


	Implement road management actions that reduce sediment inputs
	K345, 351, LM350



	Compare to 1860s GLO maps, restore physical and riparian

Characteristics
	LM262

	O; Restore and protect remaining riparian buffers from conversion.

S: Utilize purchase easements, leases or agreements, for landowners to restore or protect riparian vegetation (e.g. Farm Program partner, etc.).

	K299



	O: Restore native riparian tree and shrub habitats degraded by inappropriate grazing.

S: Provide incentives through easements, leases or agreements, for landowners to manage livestock in such a way to provide for riparian vegetation restoration (eg. Farm Programs).
	K300



	Re-establish and/or enhance native vegetation within floodplain
	K344, K350, LM349



	Relocate floodplain infrastructure, roads;

improve maintenance, rehabilitate, decommission as appropriate


	K343, LM349


D. Relationships to other projects

E. Project history (for ongoing projects) 

The project is not on-going from the standpoint of receiving prior funding from BPA.  It is, however, a continuation of the watershed assessment and management plan work that has been completed for each of the basins.  These efforts were described above.  
F. Proposal biological objectives, work elements, and methods

The overall objective of this program is to increase the volume of quality habitat available in the lower Klickitat basin and in Rock Creek basin.  Work elements are focused on projects that reduce sediment, reduce stream temperature, and improve in stream habitat.  Actions are largely focused on filling data gaps as needed to identify anthropogenic effects on fish habitat and to determine the appropriate actions for improving habitat.  Some implementation is assumed for situations where areas for improvement are known.  In future years, funding will be sought to implement other projects identified as priority actions following the assessments described herein.

Additional work elements evaluate passage of the Little Klickitat falls, which was identified as a critical data gap in the Klickitat Subbasin Plan.  
F. Proposal biological objectives, work elements, and methods

There are 2 primary objectives associated with this proposal:

1. Evaluate Habitat Conditions and Effects of Land Use on Fish Habitat in the Lower Klickitat River, the Little Klickitat River, and Rock Creek
2. Evaluate Passage over the Little Klickitat Waterfall
Each of these three objectives is discussed below.  Tasks (with relevant BPA work element name(s)) and Subtasks are identified.  An outlined description of these objectives, tasks or work elements that will be undertaken to achieve them, and methods that will be used is below.  All data collection and analysis results will be reported to the BPA and will be publicly available.  All data collection efforts will include the development and implementation of a QA/QC plan to ensure data quality.  
1. Evaluate Habitat Conditions and Effects of Land Use on Fish Habitat in the Lower Klickitat River, the Little Klickitat River, and Rock Creek
1.1. Fine Sediment Inventory (Work element:  Produce inventory or assessment and ID and select projects)
1.1.1. Fine Sediment in Substrates – Reach breaks within fish bearing waters of the lower Klickitat River, the Little Klickitat River, and Rock Creek will be identified based following the procedures outlined in the TFW Monitoring Program method manual for stream segment identification (Pleus and Schuett-Hames 2000). Channel segments will then be stratified based on gradient.  A subset of each strata within each watershed will be randomly selected.  Fine sediment data will be collected using methods specified in TFW Monitoring Program method manual for the salmonid spawning gravel composition survey (Schuett-Hames 2000a).  Areas where high sediment loads are found will be documented.
1.1.2. Sediment Delivery to Streams – Sediment inputs from individual road segments will be estimated using the WDNR WARSEM Model (http://dnr.wa.gov/forestpractices/adaptivemanagement/cmer/warsem/).  WARSEM divides the road network into segments based on gradient, proximity to stream and other factors.  WARSEM was developed based on the current understanding of factors affecting sediment delivery from roads to streams.  It factors in road gradient, road surfacing, proximity to streams, delivery distance, traffic levels, treatments (outsloping, mid-slope cross drains), local soil types, condition of drainage ditches, and erosion of cutbanks and fill material.  The output of the model is a quantification of the average annual sediment delivery to streams for each road segment.  The model output is designed to identify specific road segments that are contributing to the condition of streams.  Generally, only a small fraction of the road system is found to be contributing the majority of the sediment delivered from roads to streams.
Sediment delivery to streams from agricultural and grazing areas will be estimated using WEPP version 2006.5 (http://topsoil.nserl.purdue.edu/nserlweb/weppmain/).  The current model version is applicable to hillslope erosion processes (sheet and rill erosion), as well as simulation of the hydrologic and erosion processes on small watersheds.  
Natural background sediment inputs will be estimated using methods described in the WDNR watershed analysis manual.
A sediment budget, summarizing total sediment inputs by source will be developed and evaluated to determine which sub-watersheds appear to be receiving excessive sediment inputs.  Results of the sediment analysis will be validated against the instream sediment data (described in 1.1.1).  Areas where habitat is impacted by anthropogenic sources of sediment will be identified.  The evaluation will take into account all sources upstream of impacted sites in recognition that sediment inputs throughout the watershed upstream of a stream segment act cumulatively on fish habitat.  Site-specific locations that are contributing the greatest amount of sediment to impacted stream segments will be identified and prioritized for actions that will address the situation.  
1.2. Fine Sediment Mitigation Plan (Work element: Produce Plan) – Based on the results of the evaluations described in 1.1, a plan will be developed to address priority situations.  Funding for implementation of the plan will be requested as needed in subsequent years.
1.3. LWD Inputs Assessment (Work element:  Collect/Generate/Validate Field and Lab Data and ID and select projects)
1.3.1. Current Riparian Condition – Aerial photographs will be used in conjunction with GIS methods to identify areas with low riparian vegetation in lower Klickitat River subbasin, Little Klickitat River subbasin, and upper Rock Creek subbasin.  The methods will follow those used in the lower portion of Rock Creek (Germiat and Flynn 2005).  Outputs of the assessment will be validated in the field at selected sites following protocols described by Smith (1999).  The efforts already completed in Rock Creek (discussed briefly above) will not be duplicated.  The output of the efforts will be GIS maps of the density of riparian vegetation along the stream system.  
1.3.2. Potential Riparian Condition – There are several locations within the project area where riparian vegetation is naturally limited by the lack of soils or water.  Sites with low density riparian vegetation identified in the assessment described in 1.3.1 will be field visited to determine if the current condition of vegetation is due to natural conditions that limit tree growth.  
1.3.3. Project Selection and Prioritization – Areas with poor riparian vegetation that have potential for significant improvement will be identified.  Priority will be given to projects adjacent to high use anadromous streams, areas upstream of high use habitats, and areas where riparian improvement projects would have the greatest potential effect on habitat quality.  Owners of land where priority restoration efforts are identified will be contacted to solicit their support for a project.  
1.3.4. Wood Placement Opportunities – During the surveys of instream sediment (1.1.1), streams will also be evaluated for instream wood and pool frequency.  Methods will utilize the same stratification method described in Section 1.1.1, however data will only be collected in channel segments utilized by anadromous species.  Data collection will specifically include channel segments along highway 142, where lack of roughness elements has been identified as a concern.  Data would be collected following the TFW Monitoring Program method manual for the habitat unit survey (Pleus et al 1999) and the TFW Monitoring Program method manual for the large woody debris survey (Schuett-Hames et al 1999).  Areas found to have low wood abundance will be evaluated to determine the likelihood of success and the expected longevity of potential wood placement projects.  Projects with high likelihood of success, good expected longevity, and high benefit to anadromous fish will be identified as priority projects for implementation.  Owners will be contacted to solicit cooperation where needed.  The list of potential projects will be further prioritized to reflect situations where needed landowner cooperation can be attained.  
1.4. LWD Mitigation Plan (Work element: Produce Plan) - Based on the results of the evaluations described in 1.3, a plan will be developed to address priority situations.  Funding for implementation of the plan will be requested as needed in subsequent years.
1.5. Historic channel and flow conditions (Work Element:  Produce inventory or assessment) – The Government Land Office (GLO) survey notes of the late 1800s have been reviewed for the lower Rock Creek basin (Aspect and WPN 2004) and Swale Creek (WPN and Aspect 2005).  These notes have been found to be very useful in determining the extent that current conditions reflect pre-development conditions, specifically in relation to channel condition and flow.  The notes also provide some insight into vegetation, however, the quality of that information varied substantially with the surveyor completing the work.  

The GLO notes will be reviewed for areas in Rock Creek that were not previously completed and for the Little Klickitat River basin, the Lower Mainstem Klickitat River, and the larger mainstem tributaries (Dillacort Canyon, Beeks Canyon, Dead Canyon, Wheeler Canyon, Snyder Canyon).  Information contained in the notes regarding stream and channel conditions will be documented and transferred to GIS maps.  
1.6. Data management, analysis, and reporting (Work Elements:  Create/Manage/Maintain Database; Analyze/Interpret Data)
1.6.1. Development and management of databases – Data collected through the efforts described above will be incorporated into a data base linked to GIS.  This database can be used to help track future trends and can be referred to in support of local planning and development efforts.  All QA/QC requirements will be documented as will the results of QA/QC compliance checks
1.6.2. Produce status and annual reports – Reports will include methods and results of studies.  Draft reports will be submitted for outside review prior to finalization.  Reports will be submitted via Pisces and written reports.
2. Evaluate Passage over the Little Klickitat Waterfall
2.1. Estimation of Frequency of Passage (Work element:  Collect/Generate/Validate Field and Lab Data)
2.1.1. Topographic Survey of Falls - Observe and record hydraulic friction values; bed, bank, and floodplain features; flow patterns; material sizes; and vegetation. Inspect and record any evidence of headcutting, degradation, aggradation, or possible confounding situations upstream and downstream.
Perform a topographic survey of the waterfall and creek.  Approximately 3 creek cross-sections will be required upstream of the falls and at least 5 cross-section will be required downstream of the falls.  Additionally, cross-sections of the waterfall itself will be made.
Measure discharge at 3 flows across transects at the falls and upstream and downstream of falls.

2.1.2. Hydrologic analysis - Utilizing available stream gage data, calculate the range of discharges and return frequencies (2-yr, 5-yr, 10-yr, 25-yr, 50 yr, 75-yr, and 100-yr return intervals) during the time interval that steelhead are present and moving upstream.
2.2. Modeling and Analysis (Work element:  Analyze/Interpret Data)
2.2.1. Hydraulic Modeling and Analysis - Develop a hydraulic model from the survey data.  It is anticipated that the U.S. Army Corps of Engineers (ACOE) HEC-RAS computer model will be used in this effort.  This model will analyze the waterfall and creek for the various discharges.  This model will facilitate the determination of the creek’s hydraulic characteristics (water elevations, velocities, jump heights, etc.).  It should be understood that the model’s analysis of the waterfall itself would be approximate; bracketing an appropriate rage of hydraulic characteristics.
2.2.2. Estimate Likelihood of Passage as a Function of Stream Flow - The hydraulic characteristics of the stream and waterfall will be compared to the range of swimming and leaping capabilities reported in the scientific literature.  This analysis will determine the frequencies and limits of fish passage over the waterfall at various flood frequency flows.  Based on the above analysis, the range of flows where fish passage becomes possible will be determined.
2.3. Passage Monitoring (Work Element: Collect/Generate/Validate Field and Lab Data)
2.3.1. Evaluate options for monitoring upstream passage - Options for monitoring passage may include construction of weirs upstream of the falls, side scan sonar, video monitoring, infrared fish counters, use of a Doppler Velocimeter, and other options.  Each of these options has limitations when applied at the site.  The selected option(s) will have to perform at high velocities in winter.  A combination of approaches may be determined to provide the greatest confidence in results.
2.3.2. Complete Detailed Feasibility analysis - Feasibility analysis will include evaluation of the engineering feasibility, the potential for harm to fish, the expected resolution of equipment, expected error in estimates, and cost.  The feasibility assessment may include testing of equipment in a trial setting if photographic, sonar, acoustic, or velocimeter options are selected for analysis.  More than one approach will likely be tested to determine which is most effective in the setting.
2.3.3. Engineering design and implementation – if the feasibility analysis determines that a reasonable option exists for monitoring upstream passage, an engineering design will need to be developed.  The need and cost of this task is dependent upon the results of previous steps and is not included at this time in the proposal.

G. Facilities and equipment 

In the future, an expenditure for facilities and equipment associated with the fish passage monitoring facility may be needed.  The program includes an evaluation of several options for this facility; hence specific information regarding purchase and/or construction are not yet available.  Options will be selected and a feasibility analysis conducted prior to final selection of the preferred approach.  Funding will be sought in the future for these facilities if needed.    
H. References  

Anderson, R. 2005.  Little Klickitat River watershed temperature total maximum daily load (water cleanup plan). Detailed implementation plan.  Publ. No. 04-10-075. Washington Dept. Ecology. Olympia, WA.

Aspect Consulting and Watershed Professionals Network (2004). Level 1 Watershed Assessment WRIA 31 (Rock-Glade Watershed). Prepared for: WRIA 31 Planning Unit. Project No. 030009-001-01. November 12, 2004 Final Project funded through Ecology Grant No. G020010.  

Brock, S. and A. Stohr. 2002. Little Klickitat River Total Maximum Daily Load. Washington State Department of Ecology, Environmental Assessment Program. Olympia, Washington.

Caldwell and Hirschey. 1990. Little Klickitat River Basin Fish Habitat Analysis Using the Instream Flow Incremental Methodology. WSDOE, Water Resources Program, Olympia, WA, August 1990.

Evenson, R., J. Zendt, M. Sampson. 2004. Yakima/Klickitat Fisheries Project; Klickitat Only Monitoring and Evaluation, 2003-2004 Annual Report. Project No. 199506335, 47 electronic pages, (BPA Report DOE/BP-00014033-1).

Germiat, S. and T. Flynn. 2005. Rock Creek water quality report. Water Resource inventory Area 31.  Prepared for the WRIA 31 Planning Unit.  Project no. 030009-003-01.  funded through Ecology Grant No. G0400370.
Gray, Steve.  2005., "Determine the Origin, Movements, and Relative Abundance of Bull Trout in Bonneville Reservoir", 2004-2005 Annual Report, Project No. 200306500, 26 electronic pages (BPA Report DOE/BP-00016701-1)

Inter-Fluve, Inc..2002. Swale Creek Channel Assessment Project.  Report to Yakama Nation Fisheries Program.  Hood River, Oregon.

Pleus, A and D. Schuett-Hames. 2000. TFW Monitoring Program method manual for stream segment identification. Prepared for the Washington State Department of Natural Resources under the Timber, Fish, and Wildlife Agreement.  TFW-AM9-99-001. DNR #103.  Dept. Natural. Res. Olympia, WA.

Pleus, E.D., D. Schuett-Hames, and L. Bullchild. 1999.  TFW Monitoring Program method manual for the habitat unit survey. Prepared for the Washington State Department of Natural Resources under the Timber, Fish, and Wildlife Agreement.  TFW-AM9-99-003. DNR #105.  Dept. Natural. Res. Olympia, WA.  

Raines, M., J. Caldwell, K. Doughty, K. Vanderwal Dubé, K. Kuzis, S. Perkins, E. Salminen, and Y. Wold. 1999. Upper Little Klickitat Watershed Analysis. Prepared for Boise Cascade Corporation. July 1999.
Schuett-Hames, D, A. Pleus, D. Smith. 2000. TFW Monitoring Program method manual for the salmonid spawning habitat availability survey. Prepared for the Washington State Department of Natural Resources under the Timber, Fish, and Wildlife Agreement.  TFW-AM9-99-007. DNR #109.  Dept. Natural. Res. Olympia, WA.

Schuett-Hames, D, A.E. Pleus, J. Ward, M. Fox, and J. Light. 1999. TFW Monitoring Program method manual for the large woody debris survey. Prepared for the Washington State Department of Natural Resources under the Timber, Fish, and Wildlife Agreement.  TFW-AM9-99-004. DNR #106.  Dept. Natural. Res. Olympia, WA.

Schuett-Hames, D, R. Conrad, A. Pleus, M. McHenry. 2000a. TFW Monitoring Program method manual for the salmonid spawning gravel composition survey. Prepared for the Washington State Department of Natural Resources under the Timber, Fish, and Wildlife Agreement.  TFW-AM9-99-006. DNR #108.  Dept. Natural. Res. Olympia, WA.

Smith, D. 1998. TFW Effectiveness Monitoring and Evaluation Program method manual riparian stand survey, final draft. Prepared for the Washington State Department of Natural Resources under the Timber, Fish, and Wildlife Agreement.  Dept. Natural. Res. Olympia, WA.

Watershed Professionals Network (WPN) and Aspect Consulting.  2005. WRIA 30 Watershed Assessment.  Prepared for Klickitat County and the WRIA 30 Planning Unit.  Goldendale, WA.

I. Key personnel

The project will be conducted under the Watershed Planning and Watershed Implementation Programs administered by Klickitat County for WRIAs 30 (Klickitat) and 31 (Rock Creek).  Subcontractors will include Eastern Klickitat Conservation District, Central Klickitat Conservation District, Washington Department of Ecology and private contractors retained under the current Watershed Planning grants. The primary contractor is an included in BPA’s approved contractor pool.  
Resumes of key personnel are listed below.  

David M. McClure
Responsibilities on Proposed Project:
Project Manager and Contract Administrator


RELEVANT EXPERIENCE
3/01 to Present:
Klickitat County, Washington

Water resources program management:

· Coordinate watershed planning pursuant to Chapter 90.82 Revised Code of Washington (RCW) for Water Resource Management Area 30 (which encompasses the Klickitat River basin) and Water Resource Inventory Area 31 (which encompasses the watersheds draining into the Columbia River between Rock Creek and the City of Kennewick).

· Project management and grant administration for various assessment and planning efforts, including basin-wide water resource and fish habitat assessment based on existing data and information, and stream temperature studies and multi-purpose water storage studies.

· Grant administration for water resource and assessment grants from Washington Department of Ecology.

Fish habitat programs management:

· Coordinate the Klickitat Lead Entity Organization salmon habitat recovery program pursuant to Chapter 77.85 RCW for the area encompassing the Little White Salmon River, White Salmon River, and Klickitat River basins.

· Coordinate Klickitat County participation in subbasin planning for the Big White Salmon River, Klickitat River, and Lower-Middle Mainstem Columbia Subbasin Plans.

· Project Management for over ten salmon habitat restoration projects in the Klickitat River basin.

· Grant administration for grants from Washington Department of Fish and Wildlife (WDFW), Northwest Power and Conservation Council, Interagency Committee for Outdoor Recreation (IAC)/Salmon Recovery Funding Board (SRFB).

6/97 to 5/00 &

9/90 to 9/93:
OMNI-Test Laboratories, Inc. (O-TL) and OMNI Environmental Services, Inc.                    

(OMNI) Beaverton, Oregon
Position:
Vice President Business Development & Quality Management Systems

O-TL is a testing laboratory and product certification body.  OMNI is an environmental consulting firm.  Developed and administered quality management systems for testing and certification programs accredited to international guidance documents (e.g., ISO/IEC Guides 25, 28, 39, and 65) by American Association for Laboratory Accreditation, Standards Council of Canada, US Environmental Protection Agency, and other accrediting bodies.  Administration various contracts, including task order type contracts with the US Environmental Protection Agency for methods development and compliance testing.

EDUCATION
· 1987:
Texas Tech University; Bachelor of Arts:  Advertising Major, Psychology Minor.
· 1973 to 1978:
East Texas Tech University; Double Major: Speech/Language Pathology and Psychology.
· 1971:  Norwich Regional Vocational Technical School.
· 1999:   ANSI/RAB Accredited ISO 14000 Environmental Management System Lead Auditor Training.
· 2001, 2002, 2003, 2004 & 2005: Washington Department of Ecology Eight Hour Water Conservancy Board Commissioner Training 

DOMONI R. GLASS
15208 Goodrich Dr. NW

Gig Harbor, WA  98329

(253) 858-5444

FAX (253) 858-5445

dglass@centurytel.net

Education

Graduate Studies, Fisheries Resource Management, 1990

University of Washington

B.S. Fisheries Biology 1982

University of Washington

Additional Training

Riparian Restoration and Monitoring Workshop, 1996, Department of Rangeland Resources, Oregon State University.

Washington State Department of Natural Resources Watershed Analysis 

Methodology, 1994.

PHABSIM Computer Modeling, 1991.

HSPF Watershed Modeling, 1992.

Total Quality Management - several classes and training programs, 1993 –1998.

Professional Affiliations

American Fisheries Society

American Water Resources Association

Certifications

USFWS Certifications of Completion:
Designing and Conducting

 IFIM Studies, 1989.

Fisheries Biologist/ Private Sector Project Administrator
Ms. Glass has over 21 years experience in aquatic ecology with 17 years experience managing large interdisciplinary programs.  Her experience has included a wide variety of projects, primarily focused on evaluating the effects of land use on aquatic resources.  In recent years, her project experience has been focused on watershed analysis and assessment.  She has helped to develop analysis procedures including assessments of road sediment inputs, stream temperature processes and effects, large woody debris recruitment, hydrology changes, and other subjects pertinent to evaluating the effects of land use on aquatic resources.  She has also been involved in four large TMDLs in the Pacific Northwest.  She started GECI in 1999. Her prior work experience included 6 years with Boise Cascade Corp., 9 years with Ebasco Environmental (currently owned by Tetra Tech), and 4 years at the University of Washington.  

Relevant Experience

Fish Habitat

Klickitat River Watershed Assessment (WRIA 30): Manager of the Level I watershed assessment for the Klickitat River.  Water rights, public water system data, and water use are being summarized for the various subbasins.  Water quality data, instream flow data, and fish habitat information will be reviewed and summarized.  

Manager, Pacific Northwest Watershed Program, Boise Cascade Corporation.  The program included a wide range of studies designed to improve our understanding of the effects of land use on watershed processes and, subsequently, on fish habitat and water quality.  The project also necessitated working closely with regional Boise Cascade personnel and with state and federal agencies that are looking for ways to address various policy and regulatory issues using watershed analysis.     
State of Washington Effectiveness Monitoring:  Currently participating on several committees formed to support the Fish and Forest Agreement in the State of Washington.  The committees are charged with monitoring the effectiveness of Washington’s new Forest Practices rules and refining our understanding of the interaction between forest practices and aquatic resources.  Committees are currently embarking on development of study designs to assess disturbance processes in the riparian areas of the inland west, update temperature screens, assess preferred habitat of amphibian populations, evaluate the effectiveness of prescriptions in providing for wood recruitment, evaluating the effectiveness of the new road program in reducing sediment inputs, etc.
Factors affecting coho survival in the Columbia River; Evaluated the role of size of release, timing of release, flow in the Columbia River, and offshore upwelling, as well as commercial and sport catch, on the survival of hatchery coho from the time of release to the time of return.  Also investigated size selective mortality in juvenile salmon produced in the lower Columbia River.  Project required close coordination with hatchery managers.

RCW 90.82 Programmatic EIS: Member of the team currently working to complete a state-wide programmatic EIS for the watershed assessments completed under RCW 90.82.

Watershed Analysis Methods Development and Implementation: Developed the cumulative effects assessment methodology for use in compliance with an HCP for forested lands in California. Implemented the methods in the Freshwater watershed analysis.  Also served as assistant manager for the overall project.

Klickitat Nitrate Assessment:  Completed a study evaluating the concentration and extent of nitrate in groundwater in the Klickitat watershed.  Study included an evaluation of the nitrate content of various aquifers within the basin and an assessment of potential land uses affecting nitrate concentrations within those areas where the nutrient approached or exceeded the State water quality standard.

Eastside Stream Temperature Nomograph:  Under contract to Washington Department of Natural Resources, developed an empirical model for stream temperature incorporating elevation, shade, ecoregion, rainfall, stream size, aspect, and other physical parameters as independent variables.  Previously developed similar models for NE Oregon, western Oregon, and Idaho while in the employ of Boise Cascade Corporation.  

SEDMODL Development:  Lead an effort to develop a GIS based model that estimates sediment generated on forest roads and delivered to streams.  The model incorporates geology, slope, road surface material, traffic, cross drains, and other road sediment mitigation measures and also determines the portion of sediment that is generated that delivers to streams.  The model can be used to identify segments of roads contributing the most sediment and can help to prioritize road upgrade efforts.

Discipline Manager, Columbia River Salmon Flow Measures Options Analysis/EIS, SEIS, and System Operation Review (Ebasco Environmental).  Evaluated potential effects of proposed Columbia and Snake River reservoir drawdown options on resident fish populations including white sturgeon and bull trout.  Evaluations required integration with water quality, sedimentation, hydrology and wildlife specialists in order to address interaction between resources.  Completed Environmental Impact Statement sections regarding resident fish.

Manager, Columbia River Dredging and Beneficial Use of Dredge Material EIA and 404(b)(1) Evaluation (Ebasco Environmental).  Coordinated a multidisciplinary program to complete the Environmental Assessment, Biological Evaluations for endangered species, and 404(b)(1) evaluations for a dredging project in the Columbia and Snake Rivers.  Aided in development of habitat enhancement project on artificial islands in the Columbia River.
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� Page numbers starting with K refer to the Klickitat Subbasin Plan.  Page number starting with an L refer to the Lower Mid-Columbia Subbasin Plan.
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