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1 Introduction

This memorandum describes the Tetra Tech project team’s proposed approach to the fine-scale assessment for the Lower Peninsula, West Valley, and Guadalupe Watershed Stewardship Plans.  The existing conditions assessments for this project are being conducted at two scales: 1) coarse-level assessments of all watershed management units; and 2) fine scale assessments of a single watershed management unit from each watershed area.  The fine-scale assessment will be a detailed assessment intended to complement the coarse-scale assessment that is already underway.  

The purpose of the coarse scale assessment is to broadly assess all watershed management units and provide stakeholders with a summary-level assessment of watershed health, physical and socio-economic characteristics, data availability and stewardship opportunities. A secondary function of the coarse scale assessment is to prioritize watersheds for subsequent fine scale assessment. The emphasis in the coarse scale assessment is on compilation and synthesis of existing data where possible, supplemented by a small amount of judicious new data collection where there are gaps.

The purpose of the fine scale assessment is to gather data needed to identify, prioritize and support planned and potential future stewardship projects. The emphasis is on ensuring that each selected watershed management unit has sufficient data on the underlying physical and socio-economic processes (whether existing data or data collected by this project) to develop management plans and projects. Data collection includes both data specifically needed to support projects in the near term, and baseline data to allow trends to be assessed (e.g. change in ecological health, erosion of channels). 

Watershed stewardship plans are being developed for Santa Clara Valley Water District watershed areas within the Santa Clara basin.  The Coyote Creek Watershed Area Stewardship Plan has already been completed.  Through this project the Watershed Stewardship Program is completing three watershed area stewardship plans for the Guadalupe, West Valley, and Lower Peninsula watershed areas.  To better facilitate stewardship efforts the watershed areas have been divided into smaller hydrologic units and are referred to as watershed management units.  The total number of watershed management units for the three watershed areas is nineteen. Each watershed management unit will be addressed for each phase of the watershed stewardship process including: 

· Data compilation and organization, 

· Identification of management issues, 

· Data gaps analysis, 

· Existing conditions assessment, 

· Historical ecology, 

· Visioning, 

· Project identification (existing and proposed),

· Project ranking,

· Conceptual design of highest ranked project, and 

· Development of implementation plans.  


The existing conditions assessment is comprised of two components:

The Coarse-level assessment is based on existing information and addresses a standard set of indicators that have been identified for each of the District’s Ends Policies.  The coarse-level component will be performed for all of the watershed management units (19).  The objective of the coarse-level assessment is to provide the planning foundation for future watershed stewardship activities.

A Fine-scale assessment will be completed for one watershed management unit from each watershed area for a total of three watershed management units.  The fine-scale assessment will include data collection activities to address data gaps that limit or restrict implementation of stewardship projects.  The objective of the fine-scale assessment is to provide the opportunity to complete the stewardship process as an example within each watershed management area that will serve as a template for the watershed stewardship program.   

The fine-scale assessment component of the existing conditions assessment includes the following steps (Steps in blue have been completed):

1) Compile and organize coarse-scale information for all watershed management units and conduct a review and synthesis of the information to apply the watershed management unit selection criteria.

2) Conduct coarse-level stream reconnaissance to become familiar with specific conditions for each watershed management unit.

3) Using coarse-level information evaluate all of the watershed management units (19) for their consistency with the selection criteria and present recommendations to stakeholders.  

4) Develop data gaps analysis and fine-scale assessment methodology for selected watershed management units.  This step includes recommendations for fine-scale indicators and a menu of methodologies that can be further refined on a reach basis to address information needs and be consistent with available resources (this document). 

5) Submit the fine-scale assessment methodology for review to stakeholders.  

6) Meet with stakeholders to identify priority data collection activities.  (July 21 Level 1 meeting and SPW Level 2 meeting)
7) Develop final work plan based on available project resources.  

8) Finalize the assessment methodology plan and conduct the assessment.

The fine-scale methodology will require that information be gathered in each of the major assessment components to ensure that the stewardship process is fully informed.  The methodology will include the following components: geomorphology, aquatic ecosystem health, historical ecology, and urban planning.  Each component may include more than one assessment option for stream reach / watershed segments.    Identifying the options that are to be applied to all the stream reaches / watershed segments is the primary objective of Step 6 listed above.  

The fine-scale assessment will include “tiers” of assessment with each succeeding tier providing higher level of resolution or detailed information to support stewardship activities:

Tier 1:
The Tetra Tech team will complete Tier 1 fine-scale assessment for the entirety of the three Watershed Management Units that have been selected for study.  The Tier 1 assessment will provide basic detailed data about the WMU, and will allow for identification of potential management plans and projects in the WMU.

Tier 2:
The Tier 2 fine-scale assessment will be keyed to specific stream reaches and selected areas within the WMU to support management plans and projects that the District and stakeholders have identified within each WMU.  Tier 2 assessment will be more detailed than Tier 1 assessment, but will only be conducted as necessary and as allowed by the project budget to support the selected pilot projects.

Tier 3:
Not every assessment component includes a Tier 3 option.  Tier 3 is the highest level of resolution and requires the most substantial commitment of project resources thus restricting its application to selected project sites.  

Appendix A is a matrix of data gaps, management issues, recommended data collection activities, and expected assessment outcomes for each selected fine-scale watershed management unit and District Ends Policy.  

This memorandum also includes an overview of the fine-scale methodology for each of the watershed assessment components.  Members of the project team will meet with stakeholders to review maps of the fine-scale watershed management units and assign specific data collection activities from the list of assessment options included in this overview.  

2 Geomorphic Component for Fine Scale Assessment

The geomorphic component is composed of three levels of resolution that allow flexibility for the level of information collected based on the data gaps and information needed for stewardship activities.  Note that costs for Tier 2 and Tier 3 longitudinal profiles assume that one District staff member is provided. 

In all reaches except fully hardened flood channels there will be a rapid geomorphic assessment and as a minimum a low-resolution thalweg profile survey (thalweg surveyed every break of slope). The resolution of both the geomorphic assessment and the thalweg survey will be increased where the stakeholders’ data needs are highest, for example where a restoration project or channel engineering is planned. Reaches to be assessed in more detail will be identified through one of two methods: identification prior to fieldwork (by review of existing data and discussion with district staff) and identification through the Tier 1 Rapid assessment. 

2.1 Tier 1. Rapid assessment of entire creek

The purpose of the rapid assessment is:

a. To prioritize which reaches will be assessed in greater detail
b. To identify and map general creek characteristics (stable or unstable reaches, eroding or depositing reaches, average channel dimensions
c. Restoration opportunities and constraints assessment (sites where restoration is possible within the riparian corridor, within the banktop footprint, within the bank toe footprint, not at all) 
This will entail team members accessing as much of the creek as possible from roads, and walking to reaches where access is difficult. The rapid assessment will visit one point every 1000 ft of creek. At each point the team will record key geomorphic attributes (Rosgen channel type, morphology, bed features, width, depth, entrenchment ratio, bed materials, % eroding bank, % vegetation cover, channel slope). These data will be entered into a GIS. Reaches will be classified as stable or unstable. For stable reaches key geomorphic parameter used in restoration design will be recorded, to develop a database for channel restorations in the SCVWD area. These will include: equilibrium slope, bankfull width and depth, bed material. 

In priority reaches sample points will be grouped more closely.

2.2 Tier 2: Basic longitudinal profile of entire creek 
In tandem with Tier 1, we will survey a basic longitudinal profile of the non-hardened reaches of the creek. The basic longitudinal profile will take a thalweg point at every significant break of slope (e.g. start and end of each riffle, deepest point of every pool, knickpoints, grade control structures). Every 1000 ft the survey will include a cross section from banktop to banktop. Bridges and adjacent benchmarks will be surveyed in and cross sections will be monumented with iron bars and metal tags so that this, and later surveys can be compared. The basic longitudinal profile will be integrated with to the Step 1 geomorphic analysis, so that observations of channel stability and restoration opportunities can be tied to quantitative data. 

2.3 Tier 3: Annable method longitudinal profile

Where the rapid assessment and district staff indicate that a restoration or channel project is likely to take place we will use the more detailed longitudinal profile method developed by Bill Annable. This method is outlined in Attachment B. The Annable method survey will provide data for project reaches where more detailed analyses are needed.

3 Aquatic Ecosystem Health Component of Fine-Scale Assessment

The aquatic ecosystem component is composed of three levels of resolution that allow flexibility for the level of information collected based on the data gaps and information needed for stewardship activities. 

3.1 Tier 1. Rapid assessment of entire creek

Team members will conduct a rapid reconnaissance of selected creek reaches in order to:  

· Groundtruth and validate key parameters in existing data resources (FAHCE data set)  - selection based on prior experience assessing these resources (SCVURPPP 2003).  

· Identify restoration opportunities and constraints (sites where restoration is possible within the riparian corridor, within the banktop footprint, within the bank toe footprint, not at all). 

3.2 Tier 2: Survey aquatic habitat 

Conduct a modified California Department of Fish and Game Level IV Aquatic Habitat survey.  This survey classifies fish habitat types by measuring the following physical dimensions of aquatic habitat: available instream fish cover, substrate composition, vegetative bank cover, bank stability, and substrate condition (e.g., embeddedness).  Consistent with the FAHCE aquatic habitat mapping project, additional measurements will include the quality and extent of potential juvenile salmonid habitat, the extent of available spawning gravels within each habitat type and the location and type of fish passage barriers.    Data will be compiled using the existing Access database developed for the FAHCE study. 

3.3 Tier 3: Focused habitat measurements

Identify the location and carrying capacity of critical steelhead rearing habitat (e.g., the extent of suitable summer and/or winter habitat for juvenile steelhead) by measuring the location and extent of non-embedded cobble and boulder substrate, large woody debris, root wads and off-channel habitat.  To understand bed mobility thresholds and mechanisms of embeddedness, additional data collection may include sampling substrate (e.g., pebble counts) along stream gradients to determine particle size distribution.  Sediment transport studies may also be conducted to determine the feasibility of increasing winter habitat by adding coarse substrate to the stream channel.  Data collection could include monitoring steelhead populations to determine fish densities in specific habitat types, winter survival rates and summer growth rates (such monitoring would be contingent upon availability of existing fisheries permits).

4 Historical Ecology Component of Fine-Scale Assessment

The fine-scale historical ecology component is designed to support the assessment of existing conditions and the determination of future potential for the three selected watershed management units.  Because of the unique requirements and constraints of a historical ecology analysis the methodology for this component does not include tiered options.  However, the historical ecology analysis will be closely coordinated with other fine-scale assessment components.  The historical ecology analysis will be conducted for all WMUs through coordination between the watershed stewardship plan project and SVP2C Historical Ecology project.  The sequence will begin with the fine-scale assessment WMUs, while maintaining production efficiencies for the project analysis.  The historical ecology assessment products will include land use history timelines for each WMU; maps showing changes in channel location and planform; illustrations of historical riparian habitat conditions; etc.  These will be described in more detail in a separate historical ecology data gaps analysis memorandum.

4.1 Data collection

The first step, which is already partly underway through the Coarse Scale Assessment, involves the development of substantial data set of historical information supporting project objectives, including information from the Spanish/Mexican era, early American era, maps and aerial photographs, landscape photographs and paintings, written accounts, and technical reports.  
4.2 Data compilation and synthesis

Key geographic sources of information will be georectified. Using early aerial photographic images we will create composite images of each of the three watershed management units as they appeared circa 1939, prior to major urban development.  Several historical maps that have important, spatially accurate technical detail will also be georectified.  

Historical data will be synthesized into a set of GIS coverages showing channel plan form (including former channel meanders) channel connectivity, side-channel features, including multiple channel and distributary systems, riparian forest, and extent of floodplain.  Mapped information will be coded on a feature-by-feature basis with regard to source, method, and certainty level, as described in Grossinger (2001).  

4.3 Data analysis and reporting

Historical data will be analyzed to determine how the selected creeks operated under more natural conditions and how the ecological and geomorphic characteristics have changed during historical times.  This will involve describing early conditions, assessing specific changes in stream morphology, and investigating the relationship between these changes and correlating periods of land use activity and climate.  This interpretation will support the assessment of opportunities and constraints for flood protection and environmental enhancement of the watershed management units, and take place as part of the overall team synthesis of existing conditions and development of recommendations, integrating historical watershed characteristics, geomorphology, and biological resources.

4.4 Site-Specific analysis

Based upon project needs and remaining budget, more detailed information will be developed at selected sites to explain specific on-the-ground questions related to recommended projects.  This analysis will be limited to one or two selected sites.  It will likely include pictures of sequential change through time, assessments of more recent history of infrastructure changes, and/or other specific research questions.
5 Urban Planning Component of Fine-Scale Assessment

Fine-scale stewardship planning will require more detailed knowledge of specific land uses and ownership and more intensive outreach activities to support potential collaboration opportunities.

5.1 Tier 1 Planning Fine-Scale Assessment Data Collection Activities

Trails and Access: Identify existing trail and access conditions along the creek, as well as opportunities for additional access.

Future Development Projects: Contact all local government jurisdictions to identify known future development projects to occur in the WMU, and identify possible stewardship impacts and opportunities created by these projects.

5.2 Tier 2 Planning Fine-Scale Assessment Data Collection Activities

Land Acquisition Options:  Identify appropriate methods by which the District or other entities could acquire access or use rights for trails, open space, flood control or restoration projects.
Ownership Analysis:  Identify owners of parcels in proposed stream restoration or flood control areas.

Appendix A

	Alamitos Creek Fine-Scale Assessment Summary

	Management Issues
	Projects
	Data gaps
	Fine-Scale Data Collection Activities
	Comments

	
	
	
	
	

	Need for improved multi-objective flood control
	Flood control projects on the Upper, Lower and Downtown reaches of Guadalupe River, associated O&M projects; Guadalupe River Park and Flood Protection Project; Guadalupe River Maintenance Work
	Longitudinal profile on non engineered channels, knowledge of potential opportunities for restoration
	Longitudinal profiles using Annable method. Restoration opportunities and constraints assessment.
	GWIG is already conducting Annable method profiles on most of the Guadalupe, and requests that Stewardship Project conduct Annable method on Alamitos segment.

	Need for restoration
	Almaden Dam Restoration Project; Guadalupe Creek Restoration; Guadalupe River mercury TMDL Study
	Channel stability data, habitat distribution, information on the extent of contamination, knowledge of potential opportunities for restoration 
	Watershed sediment source and yield assessment, channel stability and erosion assessment; sediment transport study leading to sediment budget, longitudinal profile, contaminant assessment and transport models; restoration opportunities and constraints assessment.
	Standard scale longitudinal profile

	Mercury in Almaden ponds; fish passage barrier from lake; Temperature problematic for anadromous fish
	Removal or bypass of dam at Almaden Lakes 
	Watershed hydrology and sediment yield, In-channel sediment transport capacity; Sediment budget
	Mercury source assessment, channel stability and erosion assessment; sediment transport study leading to sediment budget, longitudinal profile
	To isolate ponds and recreate channel; Detailed (Annable) profile needed where specific sites are identified.

	Need for additional wetlands
	Wetland restoration in WMU
	Information on mercury contamination
	In-depth study of mercury
	Needed study is too expensive to be completed under WSP.

	Need for new mitigation areas
	Mitigation projects to compensate for sediment removal 
	Location of suitable sites for mitigation/restoration
	Opportunities and constraints assessment including geomorphic and biological assessment, and basic longitudinal profile
	Standard scale longitudinal profile

	Lack of channel complexity and rearing/spawning habitat
	Possible restoration project
	Channel stability data, longitudinal profile, habitat distribution, biological data
	Detailed geomorphic and biologic assessment
	Standard scale longitudinal profile


Appendix A

	Stevens Creek Fine-Scale Assessment Summary

	Management Issue
	Projects
	Data gaps
	Fine-Scale Data Collection Activities
	Comments

	
	
	
	
	

	Need for improved multi-objective flood control
	Permanente Creek Flood Protection Project (Permanente-Stevens connection through the diversion)
	Longitudinal profile on non engineered channels, knowledge of potential opportunities for restoration
	Longitudinal profiles using Annable method. Restoration opportunities and constraints assessment.
	Detailed (Annable) profile needed where specific sites are identified.

	Need to improve habitat connectivity and amount
	Stevens Creek Corridor (City of Cupertino)
	Channel stability data, longitudinal profile, habitat distribution, biological data
	Geomorphic and biologic assessment of riparian corridor
	Standard scale longitudinal profile

	Need for Restoration and increased public access
	Stevens Creek Trails Study
	Longitudinal profile on non engineered channels, knowledge of potential opportunities for restoration
	Longitudinal profiles; restoration opportunities and constraints assessment; access and ownership analysis.
	Detailed (Annable) profile needed where specific sites are identified.

	Lack of channel complexity and fish rearing habitat below Stevens Creek Dam
	Riparian corridor restoration project
	Channel stability data, longitudinal profile, habitat distribution
	Geomorphic and biologic assessment
	Standard scale longitudinal profile

	Need for new mitigation areas
	Mitigation projects to compensate for sediment removal 
	Location of suitable sites for mitigation/restoration
	Opportunities and constraints assessment including geomorphic and biological assessment, and basic longitudinal profile
	Standard scale longitudinal profile


Appendix A

	Calabazas Creek Fine-Scale Assessment Summary

	Management Issues
	Projects
	Data gaps
	Fine-Scale Data Collection Activities
	Comments

	
	
	
	
	

	Need for improved multi-objective flood control
	Calabazas Creek Flood Protection Project - Miller Rd; Sediment Removal Project
	Longitudinal profile on non engineered channels, knowledge of potential opportunities for restoration
	Longitudinal profiles using Annable method. Restoration opportunities and constraints assessment.
	Detailed (Annable) profile needed where specific sites are identified.

	Need for Restoration and increased public access
	Calabazas Creek Trails Project (City of Sunnyvale)
	Longitudinal profile on non engineered channels, knowledge of potential opportunities for restoration
	Longitudinal profiles. Restoration opportunities and constraints assessment.
	Detailed (Annable) profile needed where specific sites are identified.

	Active channel erosion, high watershed sediment yield, sediment deposition in the channels (WMI)
	Watershed erosion source control program. 
	Watershed sediment yield, In-channel sediment transport capacity; Sediment budget
	Watershed sediment source and yield assessment, channel stability and erosion assessment; sediment transport study leading to sediment budget, longitudinal profile
	Standard scale longitudinal profile

	Degraded riparian corridor and lack of native species (WMI), lack of channel complexity, and rearing/spawning habitat (Abel report)
	Riparian corridor restoration and stewardship
	Channel stability data, longitudinal profile, habitat distribution, biological data
	Geomorphic and biologic assessment of riparian corridor
	Standard scale longitudinal profile

	Need for new mitigation areas
	Mitigation projects to compensate for sediment removal 
	Location of suitable sites for mitigation/restoration
	Opportunities and constraints assessment including geomorphic and biological assessment, and basic longitudinal profile
	Standard scale longitudinal profile


Appendix B

Summary of SCVWD Annable Method 

Channel Longitudinal Profile Survey

The following is a summary of the method Bill Annable is using with the District, based on a series of emails and conversations with him. 

Longitudinal profile

· One thalweg shot every approximate bankfull channel width down the reach of interest plus;

· Deepest location in pools (classifying between bend pools and step pools), 

· Tops and bottoms of steps, (point on the bottom of bank on both sides of the creek and one in the thalweg as a minimum) 

· Tops and bottoms of riffles, (point on the bottom of bank on both sides of the creek and one in the thalweg as a minimum)

· Tops and bottoms of head cuts, (point on the bottom of bank on both sides of the creek and one in the thalweg as a minimum) 

· Point bar slopes, 

· Any other structures (tops & bottoms), 

· Right and left bankfull elevations (at riffles and at point bars

· Tops of right and left banks. 

Cross sections

Cross-sections are not needed on every riffle and bend but equally distributed throughout the study reach (preferably greater than 4 meander wave lengths), covering a minimum of five riffles and bends. 

Cross sections are typically taken on the top third of riffles and three cross-sections on bends that occur on the top middle and lower third of each bend.

The riffle cross sections are used to calculate hydraulic geometry and to capture to lowest rates of channel migration (as riffles typically move last in meander migration) and then on bends (some vegetated and some not, to differentiate between the differences in erosion rates on vegetated and non vegetated banks). Cross sections are typically started about 10m -20m away from the top of each bank. Floodplain elevation is usually extrapolated off topographical maps or existing USACE cross-sections to fill in the upland areas. 

Cross section method: when the longitudinal profile is being run with a total station, place iron bars at the limits of each cross-section to demarcate the location (i.e. getting an x, y, z) and continue to move down channel. Then return to the cross-section with a stadia rod and level and get each cross-section (since you have an x, y, and z) at each metal bar, you can then define an x, y, z at each point along the cross-section. At each cross-section get a point at every even meter, top & bottom of banks, thalweg, bankfull (left and right if applicable) and any other breaks in slope.  This level of resolution is for monitoring meander migration and calculating erosion rates and shear stress over time. If you don't need that level of detail, you can reduce the number of points. I have found over time that if you get points at every even meter and also at grade breaks it decreases the recursive error in measuring the cross-sections, particularly if one is undertaking cross-sectional area migration analysis of the channel. 

1 km per day under the following conditions:

Six-person crew (2 cutting line, one surveying and 3 on rods).  Hours are dawn to dusk 6:00am - 8:30pm, seven days a week, and I was training as I went along.  With my own crew of 4 well-trained people I can do the same per day.  The 1km/day works for most streams at a bankfull width between 10m - 75m.  Any larger and you get into picking up further detail which slows you down as a function of width.  Any smaller and the number of turns typically increases which then also slows you down. 

3-D space picking up control off the survey network as we go.  We leave a lot of hangers for turning points into the stream (which is fine for the level of detail of interest) if we are running control down the side of a stream above the bank (such as along a road).  Otherwise, we run control down the stream channel and shoot out to various controls.

Appendix C

Coordination between Stewardship Project Historical Ecology and Related Historical Ecology Efforts for the Santa Clara Valley

Historical ecology involves understanding how ecosystems have changed as a result of recent history.  This includes developing a reliable picture of conditions near the time of European contact ("reference" or "baseline" information) and documenting how desirable system characteristics (such as riparian habitat, fishery support, channel stability, etc.), and the functional processes that support these characteristics, have changed.  To carry out this approach a selective but substantial historical data set is developed, synthesized, and analyzed.  To make a strong data set, both visual and written materials are utilized, and materials from different time periods and perspectives are compared to develop a reliable interpretation of how and why the system has changed.

Some limited aspects of this work have already been completed for the Santa Clara Valley.  Because of the concerns about subsidence in the 1960s, substantial research has documented the historical changes in land surface and groundwater level (e.g. Poland and Ireland).  More recent interest in mercury pollution, as well as general historical interest in mining, has led to substantial documentation of the New Almaden mining history.  There has also been some compilation of historical data on the support of native fish by local streams (GGRCD, Leidy et al. 2003), although a number of uncertainties remain.  However, little or no reliable information has been compiled about historical channel geometry, channel position, riparian habitat, and other basic characteristics of Santa Clara Valley streams.  In addition, little specific information about the history of major channel modifications and the impacts of changing watershed land uses has been compiled, other than general statements and dates of more recent infrastructure projects such as dams and flood control.

As a result, a coordinated effort to develop a baseline historical ecology picture for the Santa Clara Valley has been initiated (Grossinger 2003).  This effort includes the Coyote Creek Historical Ecology Study, the Watershed Stewardship Project, and work performed as part of a grant from the Silicon Valley Pollution Prevention Center.  It develops a consistent level of information for the Coyote, Guadalupe, West Valley, and Lower Peninsula Watershed Management Areas, with flexibility for particular issues in each watershed.

Historical Ecology is taking place as part of the Stewardship Project to support both the Coarse Scale (described separately) and the Fine Scale assessments.  The fine scale assessment historical ecology component proposed for the three selected watershed management units is consistent with the work identified in these other efforts.  As a result, a consistent level of information will be developed for the full North County Santa Clara Valley area.

Appendix D

Maps of Fine-scale Data Collection Activities

To be developed following discussions with stakeholders.  Identifies where specific Tiers will be applied.  Three maps, one for each WMU, with a legend for data collection activities.  
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