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Section 10. Narrative

A. Abstract and statement of innovation 
This proposal utilizes the innovative U.S. EPA assessment methodology (Watershed Assessment of River Stability and Sediment Supply WARSSS) to assess the lower 23 miles of the Molalla River to prioritize to maintain diversity. WARSSS has not yet been tested west of the Rocky Mountains. However, when complete, it has direct transferability as a reproducible methodology to prioritize and improve habitat and increase the survivability of the anadromous species within the Lower Columbia Eco-province. This work is important, as there is not an established Plan to direct the habitat rehabilitation project priorities within the Molalla River portion of the Molalla and Pudding Sub basin.
One key limiting factor in the Molalla is high erosion and destabilized stream banks, which release excess sediment, causing turbid water and silt deposits, impeding flow. The combined limiting factors include; impaired watershed connectivity, watershed process & function, and water quality degradation Willamette Summary P73.pdf. Although, excess sediment impairments are among the most common river and stream water quality problems, assessing sedimentation problems is difficult and tools are limited. The WARSSS process, coupled with the ODFW Aquatic Habitat Inventory (AHI) protocols provides the analysis tools needed to analyze sediment problems, develop sediment remediation and management components, address degraded habitat elements and to detail design options. Without additional information, the geological processes causing limiting factors, will continue causing further aquatic habitat degradation to the anadromous Spring Chinook, Winter Steelhead, and cutthroat as well as resident cutthroat, pacific lamprey and western brook lamprey species in the basin. By utilizing a risk rating system analysis tool to screen out areas based on their limited risk of significant sediment yield, the land area needed to be quantified is significantly diminished. 
The EPA WARSSS, a 3 part technical framework for river assessment MainNav.pdf., is a watershed approach to sediment assessment and focuses on; natural variability in sediment dynamics, geologic versus anthropogenic sediment sources, erosional and depositional processes, prediction of sediment loads, streamflow changes, and stream channel stability which depart from reference conditions. The EPA supported the development of WARSSS because there is limited guidance on assessment procedures that result in site specific projects. This methodology employs logically sequenced steps to; identify problems already cited in previous assessments, gather all of the information necessary to begin at the reconnaisance level, and identify places within the project area representing likely sediment sources and channel stability problems. No single model includes all of the assessment protocols incorporated into the WARSSS framework. This is not a "desktop analysis" procedure, but it does rely heavily on documentation of field observations and corresponding analysis. Due to the nature of the assessment methodology, it is essential that individuals with experience in geomorphology, hydrology, engineering, AHI protocols and specifically trained in hillslope, geofluvial, and channel processes, conduct the analyses.  Russ Lawrence, P.E., Fluvial Geomorphologist, with PACE Engineers was one of the model evaluators for EPA prior to its release. PACE Engineers, Inc. has been selected to do this work.
B. Technical and/or scientific background

The highest priorities for improving watershed process and function are to ensure adequate water flow and restore channel complexity Willamette Summary P73.pdf . Although two assessment efforts have already been completed in the Molalla River Watershed, The Molalla River Water Quality Assessment 2000-2001, Kurt Carpenter, USGS, and The Lower Molalla River & Milk Creek (LMR&MC) Watershed Assessment Oct. 2004, both of these assessments have significant areas needing further information to identify and prioritize logically sequenced rehabilitation implementation projects. More detailed investigations and aquatic habitat information is needed in order to gain the most habitat value before siting specific projects. 

As an example, neither assessment includes an Aquatic Habitat Inventory or a Geomorphic Assessment. The previously cited limiting factors in the Molalla include; impaired watershed connectivity, watershed process & function, and water quality degradation (LMR&MC 2004) . However, the methodology and schedule to identify how and where to implement logically sequenced restoration projects to address the limiting factors is not developed. The focus of this proposal is on the lower and middle Molalla mainstem, as the area contained within the Upper Molalla Watershed is primarily BLM and timber lands. The plans for those reaches have been developed and are being implemented.  However, for the lower and middle Molalla River mainstem, there is not a governing Watershed Council in place, nor is there an established protocol to prioritize projects, in terms of gaining the most benefit for aquatic habitat at a given location. The resulting outcome for the Molalla; without site-specific intervention, will be further violations of the water quality standards, harm to aquatic life and a continued decline in fish populations. Currently, there are not any site-specific rehabilitation activities prioritized or identified. The examples below identify by Plan and Page, the citation listed from the previous work, providing background references:

Since the Channel Habitat Types utilized were classified according to topographic conditions, some of the stream reaches could have been misclassified as moderately confined or unconfined, rather than confined. A further more detailed investigation of these areas is required. Future work would expand on the current designations to ensure accuracy, as well as to monitor channels for further entrenchment. Although channel habitat typing provides one source of information used in identifying restoration/rehabilitation opportunities, we suggest that more intensive field-based surveys be performed to examine stream channel conditions to both produce baseline information and to better quantify channel conditions in various areas of the watershed for restoration/rehabilitation prioritization (LMR &MC p. 23.)

Due to the unstable nature of these channels, the success of many enhancement efforts is questionable. Opportunities for enhancement do occur, however, especially in channels where lateral movement is slow. Lateral channel migration is common, and efforts to restrict this natural pattern will often result in undesirable alteration of channel conditions downstream. Side-channels may be candidates for efforts that improve shade and bank stability (LMR&MC p. 25).

This watershed-wide, screening-level assessment provides a starting point for characterizing riparian zone conditions in the watershed. A more thorough assessment could include examination of historic photographs and survey notes to better characterize historic riparian zone conditions and to prescribe more specific targets for desirable riparian zone conditions. We also recommend collection of more field data to quantify current riparian zone conditions, particularly in areas of the watershed where conditions could be best improved by riparian restoration/rehabilitation and replanting (LMR&MC p. 71).
More detailed analysis could be performed using more field-based information to further identify leading contributing factors to sedimentation of the watershed.”  “Channel sediment sources, including bank erosion and channel down cutting, were not evaluated in this screening-level assessment, but warrant some treatment (LMR&MC p. 76-77).
Future inventories of modifications should concentrate on landowner access, historical channel modifications, and past forestry practices to increase the pool of recognized modifications. Likewise, the OWEB protocol does not include in its channel modification definition channels that become incised due to a change in the hydrology of the stream. With channelization, diking, and straightening of channels, water flows out of the system with greater speed, and thus, energy, and can incise banks and beds until it reaches a new equilibrium (Chapter 4 – Hydrology and Water Use). When the headwaters of a watershed experience severe modification, the lowland stream systems suffer the consequences. Thus, when plans for restoration/rehabilitation of the LMR&MC begin to develop, the health and function of the entire watershed must be accounted for. While some of the Channel Modifications will probably remain permanent features in the landscape, identification and prioritization of modifications that can be decommissioned should be a priority (LMR&MC p. 79).

LMR&MC Assessment (p. 107-114), (This supports data gaps by areas of interest)

Channel Habitat Types data gaps: Further field verification of channel habitat types, Field-based surveys of channel morphology (LMR&MC p. 107).
Hydrology and water use data gaps: Stream flow measurements in tributaries to the lower Molalla River during various flow conditions and season to further identify areas within the watershed with altered hydrology (LMR&MC p. 108).
Riparian and wetlands use data gaps: This watershed-wide, screening-level assessment provides a starting point for characterizing riparian zone conditions in the watershed. A more thorough field-based assessment would further improve understanding of current conditions and identify opportunities for restoration/rehabilitation (LMR&MC p. 110).
Sediment Sources data gaps: Turbidity and streambed sediment data are lacking for The watershed yet would be critical to identifying areas contributing most to sedimentation of watershed streams, with a focus on examining the effects of agricultural activities in the lower Molalla River floodplains (LMR&MC p. 111). 

Channel Modification data gaps: A complete inventory of channel modifications on private lands and in smaller streams where aerial photographs are of limited use in identifying channel modifications. Recommendation is to field inspect channel modifications to determine extent of modification to channel shape and function, fish habitat and flows (LMR&MC p. 111).

Water Quality data gaps: Water Quality data for most of the watershed are lacking. Continuous efforts to monitor water quality in the watershed have occurred only in the lower mainstem in Canby. Recommendation is to implement such monitoring on larger tributaries and long the remainder of the Molalla and Milk Creek. The data needs to include regular sampling of temperature, conductivity, dissolved oxygen and bacterial and nutrient concentrations (LMR&MC p. 112).

Fish and Fish Habitat data gaps: Information describing current distribution of Salmonid (residential and anadromous) in the watershed, particularly in tributary streams, Fish community surveys of tributaries to examine community composition and Salmonid abundance, Inventories of habitat quality and quantity for Salmonid in Milk Creek and tributary streams (LMR&MC p. 113).
Recent National Water Quality Inventory reports consistently implicate sediments as a leading reported cause of water quality impairment in assessed rivers, streams, and lakes. Accelerated erosion and sediment deposition/inputs from hillslope and channel processes have impaired designated uses in rivers in many ways. Stream channel instability caused by excess deposition of sediment can severely impact aquatic life including the food chain, spawning and rearing habitat, in-stream cover, water temperature extremes, and other structural and functional components. Adverse sediment impacts also include harmful effects on recreation, navigation, conveyance, water treatment systems, and water storage. Economic consequences of excessive sediment, deposition, and transport problems in surface waters have resulted in annual costs for damages of approximately $16 billion (Osterkamp, et al.,1992). More on suspended and bedded sediment impacts. 
C. Rationale and significance to the Council’s Fish and Wildlife Program
The focus of this proposal is on the lower and middle Molalla mainstem, as the area contained within the Upper Molalla Watershed is primarily BLM and timber lands. However, for the lower Molalla River mainstem, there is not a governing Watershed Council in place, nor is there an established protocol to prioritize projects, in terms of gaining the most benefit for aquatic habitat at a given location.  Therefore, without additional information, it is likely that the geological processes causing the limiting factors within the lower mainstem will continue, to cause further aquatic habitat degradation. The resulting outcome for the lower Molalla; without site-specific intervention, will be further violations of the water quality standards harm to aquatic life and a continued decline in fish populations.  
Currently, there are not any site-specific rehabilitation activities prioritized or identified.  Within the Molalla reach of the Willamette subbasin, there are two federally threatened anadromous Spring Chinook and Winter Steelhead (Willamette Plan p. 3-50), however these are considered focal species currently as the Molalla has not been assessed as part of the planning process. Historically the Molalla/Pudding contained at least one of seven demographically independent populations of Spring Chinook and 3 distinct runs of steelhead (Draft Willamette Subbasin Plan p.3-93 and 3-118). To date, there has not been any systematic inventories of lamprey and other focal species distribution within the Willamette Basin. Limited observations of Lamprey, indicate lampreys are still well distributed in the Molalalla/Pudding system (Kostow, 2002 in Draft Willamette Subbasin Plan p.3-61). Winter steelhead spawning may be dispersed over 110 miles in the Molalla and 57 miles within the Pudding. According to the U.S. Army Corps of Engineers in 2002, and ODFW in 1999, the Molalla natural spring Chinook population is believed to be extirpated or nearly so. This further demonstrates the need to conduct an AHI within the Molalla to verify specieis utilization and distribution (Draft Willamette Subbasin Plan p.3-104). The Draft Willametter Subbasin Plan further demostrates the need to conduct an Aquatic Habitat Inventory within this previously unassessed subbasins to prioritize habitat quality and availability for other focal species. The EDT framework provided the comparative framework utilized in other basins, making the linkage between habitat and species performance, however taking the next step to precisley pinpoint areas for habitat improvement has not been achieved. 
The WARSS methodology we are proposingwill establish the linkages between habitat and species performance by prioritizing habitat quality and quantity within specific reaches. “It is expected that eventually the entire basin will be captured in a common analytical framework” (Draft Willamette Subbasin Plan p.3-67). WARSS, if supported, would be the common framework to link habitat quantity to reach scale prioritized restoration projects. “Currently, all management direction for special status specieis in the Willamette Basin is directed toward eastside tributaries”(Draft Willamette Subbasin Plan p.3-81). The lack of sufficient information to develop an adequate management plan minimizes the potential impact that this subbasin could make on any given specieis. WARSS is the analysis tool needed to develop subbasin plans in areas where sufficient habitat inventories and habitat quality information is not available. The infroamtion for focal fish specieis selection and assesssment evaluation technicques are HIS, watershed assessments, and professional opinion (Draft Willamette Subbasin Plan p.3-82). 
D. Relationships to other projects

Currently there is not a Molalla/Pudding sub basin planning effort in place.  However local groups have formed a working group, The Molalla River Work Group (MRWG). At the time of this application, the work group consists of representatives of the Molalla River Improvement District (MRID), a local agency formed in 1938 under Oregon Revised Statutes, Molalla River Watch, a registered non-profit, The Clackamas Soil and Water Conservation District, Oregon Fish and Wildlife  and The Bureau of Land Management. The Work Group also anticipates representatives of the Cities of Canby and Molalla as well as Clackamas County and representatives of the regulatory agencies, such as NOAA (Fisheries) and Oregon Department of State Lands to participate in their deliberations. Both MRID and Molalla RiverWatch are already working on river issues with landowners in the project area. However, until more information is collected to determine prioritized project sites, a result of ongoing funding applications, the groups do not currently have a rational plan to prioritize landowner outreach for project sites, in terms of gaining the most value at a given site for aquatic habitat.  The MRWG continues to meet on a regular basis, seeking funding from a variety of sources including applications to Foundations. 

The focus of this proposal is on the lower and middle Molalla mainstem (the lower 23 miles), as the area contained within the Upper Molalla Watershed is primarily BLM and timber lands. However, for reach of the Molalla River mainstem, there is not a governing body in place, nor is there an established protocol to prioritize projects, in terms of gaining the most benefit for aquatic habitat at a given location.  Therefore, without additional information, it is likely that the geological processes causing the limiting factors within the lower mainstem will continue, to cause further aquatic habitat degradation. The resulting outcome for the lower 23 miles of the  Molalla River,  without site-specific intervention, will be further violations of the water quality standards harm to aquatic life and a continued decline in fish populations.  Currently, there are not any site-specific rehabilitation activities prioritized or identified.  

E. Proposal objectives, work elements, methods, and monitoring and evaluation
1.  Objective:  Develop a river rehabilitation plan with prioritized site-specific rehabilitation recommendations using the WARSSS model coupled with results of the Oregon Fish and Wildlife Aquatic Habitat Inventory protocols for the lower 23 miles of the Molalla River.

A.  Sub-objective:  Apply the WARSSS model protocols to the.  



Work element:  Gather necessary support data (historic photography, GIS model data from county)


Work element:  Apply WARSSS Reconnaissance Level Assessment protocols



Work element:  Apply WARSSS RRISSC Screening level assessment protocols



Work element:  Apply WARSSS PLA protocols

B. Sub-objective:  Apply ODFW Aquatic Habitat Inventory protocols to the 23 miles of river
Work element:  Perform field data collection

Work element:  interpret field data

C. Sub-objective:  Integrate WARSSS PLA findings and AHI findings to develop comprehensive river rehabilitation plan.

Work element:  Develop community input and support for the plan

Work element:  Prioritize projects for implementation grant funding

2. Objective:  Develop and publish peer review quality paper describing the success, failures, problems, and lessons learned in applying the WARSSS protocols to the assessment.

a. Sub objective:  collaboratively develop a peer review level paper describing how applying the WARSSS process to the Molalla River progressed, successes, failures, lessons learned

b. Sub objective:  Collaboratively develop a peer review level paper describing the process and results of integrating the results of the WARSSS process with the AHI results to develop a comprehensive river rehabilitation plan addressing successes, failures and lessons learned.

The project objective is to develop a river rehabilitation plan that will result in a long term stable river that will support recovery of the riparian corridor and recovery of the endangered species using the system.  This will, in part, be accomplished using the Watershed Assessment of River Stability and Sediment Supply WARSSS process, coupled with the ODFW Aquatic Habitat Inventory protocols to provide the tools to assess the lower and middle reaches of the Molalla mainstem in order to increase the survivability of anadromous Spring Chinook, Winter Steelhead, and cutthroat. Since numerical water, quality standards for clean sediment have been difficult to establish due to the complexity and uncertainty of prediction within the context of significant natural variability across temporal and spatial scales, widespread sediment impacts requires an organized, consistent, and quantitative assessment approach to address the problem. 
The ideal assessment approach would be informative at several points along the analytical continuum, i.e., from sediment sources to biologic stressors to effects on aquatic populations, habitat and river stability. This would require not only addressing sediment effects and the desired stable condition for the impaired water body, but also quantification of sources and their locations in so that management actions can allocate reduced sediment loads among different sources and resolve sediment impairments. The complexity of this challenge points to the need for a broad assessment framework composed of useful methodologies that are linked to models and technical tools and are adaptable to the highly varied settings encountered in sediment-impaired watersheds. No other single model includes all of the assessment protocols incorporated into the WARSSS framework. There are, however, some components such as RUSLE for surface erosion that have been modeled and other computer assisted iterations that speed up the mapping and analytical process. WARSSS addresses landscape and channel sensitivity and response, and focuses on understanding cumulative effects from past land use activities. 
The methodology will employ logically sequenced steps to identify problems already cited in previous assessments,Willamette Summary P73.pdf  and LMR&MC 2004, (to gather all of the information necessary to begin the Reconnaissance Level Assessment RLA Chart). This initial step will identify places within the project area that represent likely sediment sources and channel stability problems. At this step, it is the intention to limit effort and the cost to deploy the more intensive WARSSS phases, by eliminating areas that do not contribue high sediment loads and locate sub reaches for further more detailed focus . The RLA will build upon existing assessments and will include limited reconnaissance to verify effects of flow, hillslope erosion and channel processes to identify sediment sources and effects since the last assessments were conducted.  
Due to time, scale and budget considerations a screening level step will be instituted to flag areas for futher in depth investigation. In this step RRISSC Chart, The Rapid Resource Inventory for Sediment & Stability Consequences RRISSC, uses a screening level process to prioritize areas for further detailed analysis.  The process ues hillslope processes, hydrologic processes and channel processes to to interpret the influence of of impacts on recovery potential.  The use of this method is used to isolate areas with unstable conditions and to prioritize only those areas that warrant the level of detail required in the following Predictive Level Assessment (PLA) step .  The RRISSC step provides a more detailed and finer level of analysis than the initial flagging in the RLA step above. The RRISSC process inventories the type, location and nature and extent of land uses as well as assesses the sensitivity to aquatic habitat by employing AHI principles but also examines erosion potential.  

By utilizing a risk rating system analysis tool (RRISSC) to screen out areas based on their limited risk of significant sediment yield, this step significantly diminishes the land area needed to be quantified in the following Predective Level Assessment PLA step PLA Chart.pdf where actual sediment is quantified in priority reaches. The PLA is the most detailed level of the investigation PLA. The areas identified in previous steps as high risk in terms of sediment and instability will now be compared to stable reference reaches. Field measurements are taken and departures from referenced stable reaches link the site specific problem to the geomorphic process impacting the site on a reach scale.  This step documents areas of departure in sediment measurements from predicted values in order to furhter document actual sediment erosion rates.  This step will link quantative evaluation of sediment and instability problems to individual sources at a specific location to further target site specific, process drive future management recovery scenerios to benefit aquatic habitat. It is important to note that the implementation of any new management practices or restoration design are instituted only after WARSS is done and necessary Monitoring is complete. 
F. Facilities and equipment 

The equipment anticipated to complete this work will include conventional aquatic habitat inventory equipment, topographic data collection total stations, Modern computers, current GIS software, current computer aided drafting software, vehicles and assorted hand tools.  
The sediment work associated with the WARSSS work will include a large sediment sampler, similar to the “Elwah” sampler. These samplers are heavy, requiring a portable, hand operated crane and similar support equipment. This equipment is budgeted for $9,500 in the Budget section of this proposal.

Specialized software to support sediment characterization using the flowsed and powersed models is available as part of the Rivermorph software package. Funding for acquiring that software is budgeted in the $4,495.00 section of this proposal

G. Literature cited 
Lower Molalla and Milk Creek Watershed Assessment, October 2004
Northwest Power and Conservation Council. “Draft Willamette Subbasin Plan.” In Columbia Basin Fish and Wildlife Program. Portland Oregon, 2004.
Willamette River Basin Restoration Priorities: Watershed Summaries, December 2005
EPA WARSS citations
H. Key personnel

Russell Lawrence, P.E., P.L.S., M.Sc., is a Senior Project Manager at PACE Engineers, Inc. Russ will serve as the project lead, as well as perform site restoration tasks. With more than 10 years of applied stream restoration experience, he is very familiar with public works improvements projects. This expertise and knowledge would be particularly valuable in successfully developing a plan for efficiently gathering the field data necessary for the design associated with the project. Mr. Lawrence participated in the beta evaluation of the WARSSS model prior to it being released by the EPA.
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Bachelor of Science in Forest Engineering,  SEQ CHAPTER \h \r 1Oregon State University, 1970

Masters of Science in Fluvial Geomorphology, Portland State University, 2003
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1975 to Present – Co-owner/operator of Pioneer Furniture with George Patteson.

Business management, accounting, designing, building, and finishing custom wood furniture.

Small Woodland owner/manager
1992 to Present – Member of Molalla River Watch, Inc.

1993-99 – Board Member and Secretary of Molalla River Watch, Inc.

1999 to Present – Executive Director of Molalla River Watch, Inc.

Manage all aspects of this 501 (c)(3) non-profit organization with a mission to preserve, protect and restore fish & wildlife habitat and water quality of the Molalla River Watershed through education, conservation and restoration.      

· Administration, management, accounting, membership development, and grant writing.

· Coordinating River Cleanups, Earth Day and National Trails Day events for 50-100 volunteers 5 times a year. 

· Molalla RiverWatch received the 1996 SOLV Citizenship Award for cleanups and restoration work.

· SOLV Volunteer Action Training and River Network’s River Rally Watershed Conservation Training conferences. 

· Coordinating Molalla River Watershed Community Outreach events since 1994.

· Coordinate and lead Student Environmental Education Field Trips, 60-90 students 3 times each year since 1997.
Christopher Cuhaciyan, P.h.D.

2002-2006
Colorado State University
Fort Collins, Colorado

Doctor of Philosophy, Department of Civil Engineering, Eco-hydraulics 

· Dissertation title, “Hydrogeomorphic Characterization and Classification of Pacific Northwest Mountain Streams for Biomonitoring”

2000-2002
Washington State University
Pullman, Washington

Master of Science, Department of Biological Systems Engineering, Soil, Water, and Environmental Engineering

· Thesis title, “Developing Equations for Determining Bankfull Discharge in Eastern Washington State”
1998-2000
Washington State University
Pullman, Washington

Bachelor of Science, Physical Science
· Major biology/minor engineering with emphasis in hydrology

· Graduated Cum Laude

· Self financed 100% of tuition

1992-1997
North Seattle Community College
Seattle, Washington

Associate of Science, Physical Science
· Self financed 100% of tuition

PROFESSIONAL EXPERIENCE

· Research Associate III (Postdoctoral Fellow) (2006-Present), Colorado State University, Department of Civil and Environmental Engineering

Graduate Research Assistantship (2002-2006), Colorado State University, 


Department of Civil and Environmental Engineering

Research and Teaching Assistantships (1998-2002), Washington State University, Department of Biological Systems Engineering, Geology, and Chemistry and the Center for Environmental Education
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SUPPORTED PROGRAMS

National Riparian Protocol Development, USDA Forest Service, Co-PI, $117,500
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Tipton and Kalmbauch Scholarship, 2004-2005

Morton W. Bittinger Scholarship, 2003-2004

College Recruitment Supplemental Fellowship, 2002-2003
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American Society of Civil Engineers (ASCE)
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North American Benthological Society (NABS)
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Swiftwater Rescue Technician (SRT I) 1997-Present
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