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Project Name:

Bay Area Regional Design Curves for Creek Restoration and Bank Stabilization
Responsible Agency:

Please identify one agency that is involved in the project and is responsible for providing information for inclusion in the Bay Area IRWMP.

The San Francisco Estuary Project (SFEP)
Other Participating Agencies:

Please identify other agencies that are involved in the project, if applicable.

We are working with the flood control and water agencies and organized watershed partnerships  in the counties where we will be collecting data to develop this stream restoration design tool across more areas of the Bay. Specifically, we will work with the the San Franciscquito Creek Joint Powers Authority (San Mateo County), the Santa Clara County Water District (Palo Alto, East Palo Alto, Menlo Park) for San Francisquito Creek: and the Contra Costa Flood Control District, Wildcat San Pablo Creeks Watershed Council (Richmond, San Pablo, North Richmond, Parchester Village) for Western CC County creeks (i.e. Wildcat, San Pablo, Rheem); and San Mateo County , San Francisco State, and University of California.Berkeley for Pescadero Creek. For the work in the Pescadero Creek watershed, we will be working with an on-going TMDL/salmonid limiting factors project with Professort Leonard Sklar of SF State College, Professor Bill Dietrich of UC Berkeley, and Stillwater Sciences to intergrate our data collection with their on-going work to develop a sediment TMDL for the watershed and to enhance a model for salmonid habitat called RIPPLE being developed by UCB. 
Summary Description:

Please provide a one paragraph description of the project. If you would like to include additional information, please do so under “Detailed Description” at the end of this form.

This project will help further develop a restoration design tool which is necessary and fundamental to accomplishing the first stage of natural stream restoration design. Local governments, consulting firms and non-governmental organizations require this information for helping local communites design the newest generation of multi-objective flood damage reduction creek restoration projects. These multi-objective projects are replacing the older generation of single purpose concrete lined channelized and riprapped bank stabilization projects. Regulatory agenices are also requesting the development of this design tool to help permit applicants meet new permit information and stream design requirements. Successful creek restoration and bank stabilization projects require this type of accurate geomorphic data of a stable creek channel’s values for width, depth, slope and meander pattern. Regional design curves are essentially plots of these channel parameters based upon geomorphic field surveys of stable channels in the area of interest (i.e. reference reach plots). The curves represent the creek’s actual “real world” stable characteristics as measured in the field (i.e. the “low flow” or “bankfull flow” values), and account for that location’s specific rainfall, geology, sediment load, vegetation type, and hydrology. These  stream restoration design curves can then be used by agencies and design consultants to produce better creeks and bank stabilization designs that improve fish and wildlife habitat values, reduce  erosion and water quality impacts from excessive erosion or deposition ,as well as reduce flooding risks. This project builds upon an existing grant from the USEPA to develop regional design curves for creek restoration and bank stabilization for two north bay area counties (Sonoma and Marin) and will exend this work effort to three additional counties spaced across the San Francisco Bay Area to provide more regional data so that a greater portion of the San Francisco bay has access to this important stream restoration tool. The additional counties included under this proposal are western Contra Costa County, Santa Clara County and San Mateo County which expands the development of this tool to south bay coastal and bay side regions  and the northern East Bay.
Water Management Strategies Addressed:

Please select the water management strategies addressed by this project. Check all that apply.

 FORMCHECKBOX 
  Ecosystem Restoration

 FORMCHECKBOX 
  Environmental and habitat protection and improvement

 FORMCHECKBOX 
  Water Supply Reliability

 FORMCHECKBOX 
  Flood management

 FORMCHECKBOX 
  Groundwater management

 FORMCHECKBOX 
  Recreation and public access

 FORMCHECKBOX 
  Storm water capture and management

 FORMCHECKBOX 
  Water conservation

 FORMCHECKBOX 
  Water quality protection and improvement

 FORMCHECKBOX 
  Water recycling

 FORMCHECKBOX 
  Wetlands enhancement and creation

 FORMCHECKBOX 
  Conjunctive use

 FORMCHECKBOX 
  Desalination

 FORMCHECKBOX 
  Imported water

 FORMCHECKBOX 
  Land use planning

 FORMCHECKBOX 
  NPS pollution control

 FORMCHECKBOX 
  Surface storage

 FORMCHECKBOX 
  Watershed planning

 FORMCHECKBOX 
  Water and wastewater treatment

 FORMCHECKBOX 
  Water transfers

Primary Water Strategy:

Please list the primary water management strategy to facilitate project classification.  Please select only ONE of the water management strategies listed above. 

The primary benefit of regional stream design curves are to ecosystem restoration of natural creek functions and associated habitat (fish, BMI etc) and watershed improvements. The restoration design tools are used to also accomplish the associated benefits of flood control, water quality (from sediment source reduction and temperature controls),  flood reduction in disadvantaged comunities, recreational and public access benefits associatied with floodplain protection , stream manangement and  land use planning. We propose to build upon an existing EPA grant that is developing these regional design curves in Marin and Sonoma County (North Bay) by developing regional curves in three additional Bay Area watersheds in South Bay to provide a more  regional access to this same restoration tool. The three additional watersheds covered under this proposal grant are 1) San Francisquito Creek in Santa Clara County, 2) Pescadero Creek in San Mateo County and 3) Wildcat/San Pablo and Rheem Creeks  in Western Contra Costa County.The results from these watersheds can be extrapolated to help guide stream design in these Southwest and Northeast  sub-regions of the bay.


Purpose and Need:

Please provide a detailed description of the purpose and need for the project. Include discussion of the project’s goals and objectives and of the critical impacts that will occur if the project is not implemented.

Engineers and other professionals require stable channel design data (i.e. width, depth, slope, planform) for creek restoration and sustainable bank stabilization projects. An important geomorphic approach to natural creek restoration design is to develop regional curves of this data at stable stream sites plotted against drainage area (a surrogate for flow) and then use these plots to design channels at unstable sites where this data is not present. These data plots of stable channel values are known as regional curves and are key to creek channel design. Regional curves provide the data that allows designers to construct the proper channel dimensions in areas without gauges or prior geomorphic assessments. From these curve plots, designers can then determine the required channel dimensions that transport both water and sediment without excessive sedimentation or erosion (the so called "bankfull channel" dimensions). Stable channels are defined by their channel dimensions that have formed a kind of dynamic equilibrium with the watershed flows and sediment load. Many poorly functioning and failed restoration projects are due to the failure to build the proper stream channel dimensions, especially for the bankfull and floodprone width, data that provides for sediment transport at various stages of flow. Non-equilibrium creeks with an unstable bed, banks, or both, lead to degraded water quality, excessive erosion, sedimentation, deposition and localized flood impacts. Riparian vegetation can often be lost by both bank erosion and a lowering of the water table along the banks of incising channels. Often a self-perpetuating cycle of instability is started for projects that fail to achieve proper channel dimensions leading to incision and bank erosion issues. 

Regional curve information for stable channel dimensions is also critical to the understanding of a stream’s current instability and to inform the design of improved flow and sediment transport. Changes over time in the creek bankfull cross-sectional area indicate necessary adjustments of the local streams to accommodate both current and legacy land use impacts. Regional curves provide important design information to all engineers, architects and planners involved in the design and construction of creeks and the development of natural stream functions, such as point bars, shade, pools and viable aquatic habitat.Practically, regional design curves are best developed at the local watershed or larger county scale. They are not practically done as part of any one local restoration projects. Design consultants typically lack pertinent data, the required expertise in fluvial geomorphic analysis, and/or the funding to collect the necessary data to prepare a useful curve. There is a direct analogy of these curves to the development of rainfall intensity-duration-frequency (I-D-F) curves that are produced by flood control agencies and provided to engineers working on county or district projects. Public works agencies typically do not expect each practitioner to collect and analyze the historical rainfall data for each project and then develop a unique set of I-D-F curves. Public agencies recognize that there are certain data sets important for design (for example the I-D-F curves for stormwater system design) and that this type of data needs to be developed County-wide and provided to the project designers. Regional design curves for creek restoration exemplify this type of data set that is best developed on a regional scale and then provided to the individual project designers.

Our proposal will not only collect new data but also incorporate existing stream data already collected by Ms. Collins, Mr. Leventhal, Luna Leopold, and the US Geological Survey. A unique aspect of our proposal is  the stratification of channel geometry data by rainfall, geomorphology, and location. Additional data from the field measured sites will be provided with the curves, including roughness values (Mannings “n” values) used for flood modeling, and Rosgen Stream Type. The results of our analysis will be made available to design practitioners and researchers as part of a larger effort to improve the success of restoration projects within the highly variable physiographic conditions of the San Francisco Bay Area.  

This new approach will standardize and improve the design of creek restoration and bank stabilization projects throughout the Bay Area..Also note that this same effort is being done by agencies around the country. Examples of other areas conducting regional curves projects can be found at the NRCS website: http://wmc.ar.nrcs.usda.gov/technical/HHSWR/Geomorphic/index.html.  

Project Status and Schedule:

Please provide the actual or projected start and finish dates for each of the following project stages. If any stage does not apply to the project please enter N/A.

	Stage
	Duration
	Start Date
	Finish Date

	Planning
	
	as soon as approved
	6 months later

	Demonstration Project
	
	N/A
	N/A

	Design
	
	N/A
	N/A

	Construction
	
	right after planning and set-up
	approximately one year later


Additional Notes:

Planning includes identification of field sites, corrdination for access and background data collection. Construction for this project is the field surveying of bankfull geomorphic parameters and data collection and analysis. This project does not include any construction in the typical sense but will inform the design and construction of projects. 
Integration with Other Activities:

Please identify any linkages between the schedule of this project and the schedules of other projects, if applicable. Please discuss the integration of the project with other Bay Area IRWMP projects.

This project provides a tool which is essential to any project which has the objective  to integrate flood control with ecosystem restoration in a sustainable way to avoid the environmental impacts of single objective flood control projects. This effort also integrates with the on-going efforts to develop TMDLs for sediment.The San Francisco Regional Water Quality Control Board is requesting this information to implement the new stream protection policy Basin Plan Amendment it is adopting. Other potential Bay Area IRMP projects which will benefit from this project are San Francisquito Creek restoration. Wildcat, San Pablo Creeks and Rheem Creek restoration projects. 


Cost and Financing:
Please identify the capital cost and operation and maintenance cost of the proposed project. Please indicate the base year (e.g. CCI) for all costs. Please identify the beneficiaries, potential funding/financing options for project implementation, and ongoing support and financing for operation and maintenance of the project once implemented.

We request $90,000 to extend our existing EPA grant of $30,000 (our 25% matching fund) to three additional counties in the SF Bay area. 
Benefits and Impacts:

Please provide a detailed discussion of the projected benefits and impacts of the project, both locally and for the region. Please include an evaluation of impacts/benefits to other resources, such as air quality or energy. 

There are multiple benefits to the proposed project. There are no impacts as this project produces a design tool to be provided to practitioners to improve restoration design.
Ecosystem Restoration and Habitat -  The primary benefit of this project is to  advance ecosystem restoration,  while providing for  flood damage  and erosion reduction projects. Better creek design will produce channels that pass the sediment load without excessive erosion and aggradation  which aviods environmentally damagin maintenance projects. The improved design features enable the protection and enhancement of anadromous fish habiatt. The three areas selected to be served by this grant are watersheds containing anadromous fish populations.
Partnerships - Provides for partnerships with local watershed councils,which include community reprsentatives, flood control agencies, local governments, nogs,  and the University of California and SF State Collegeas well as the RWQCB. 
Sustainability - The very definition of a geomorphically stable channel is a sustainable creek that provides for transport of its sediment load without excessive erosion or aggradation. Regional curves are plots of stable channels based on geomorphic field surveys. The great advantage this tool provides communites is that they can replace older, maintence intensive,flood control projects with a newer generation of more self-sustaining flood damage  project with lower maintenance costs. This is a very important feature for low income areas and  disadvantaged communites which can't afford the older system of design.
Multi-Objective Projects - The purpose  of this natural creek and flood design tool is to restore and manage  creeks in a manner  in which  water quality is improved, riparin habitat is restored, fish and instream habiat is enhanced,  and property damages from erosion and flood are reduced .

Water Quality Benefits - Sediment is a primary pollutant in our creek systems.Nutients, heavy metals and other constituents of pollution are carried on sediment leading the water board to develop TMDLs for the reduction of sediment in many Bay Area watersehds. However, sediment is also an important element of our creek systems and creates the basis of riparian habitat that is relyed on by other species and vegetation. The balance of sustainable creek systems is to transport the sediment load without excessive deposition  or erosion. This design feature is contained in regional curve plots to create the corerct channel shapes to better manage sediment transport and deposition. 
Disadvantaged Comunities - In the SF Bay Area, disadvanataged communities have been historically located in the low lying floodplains and wetlands and have been subject to regular flooding. North Richmond,  a disadvantage community, prioneered the concept to  promote this new generation of flood control project and forced  the USACE to avoid a trapazoidal single-objective  flood channel design. This project design tool can be used by these communities to assist the redeign of the traditional single function projects. The multi-objective projects make it easrier for lower income communites to qualify for state grant and low interest loan programs to make up for the inadequacy of local funding sources.The multi-objective project also makes it much less onerous for a community with few resources to achieve project permitting.Finally, it reduces long term maintrnance costs and environmental impacts to help retain the flood risk benefits of the project.
Reduces Conflicts - Using natural channel design concepts contained in regional curves can reduce conflicts between competing objectives of flood control and environmental protection.This design tool guides the design of a new generation of flood control project which can both restore stream channel habitat, riparian areas, and provide flood risk reduction.Typically these projects  are the type that can now  successfully navigate the federal and state regulatory programs. These muti-objective projects  can also attract state grant funding to assist cash strapped local governments which donot have the resources to accomplish flood control projects on their own.

Disadvantaged Communities / Environmental Justice:

Please include a specific discussion of how the project will benefit or impact disadvantaged communities or environmental justice goals. 

Most disadvantaged communities lay in the low lying areas of our creeks and are thus more prone to being flooded. This situation has occurred because of older, historic and unfortunate systematic community policies going back to the 1930s and 1940s to purposely segregate minorities and low income people in hazard zones unattractive to higher income scale development. Federal cost-sharing and the cost benefit determination polices of the federal government have exacerbated this problem by not providing flood protection to these disadvantaged communities because the cost-benefit ratios used to justify projects did not work out for areas with low land and property values. This new generation of combined multi-objective restoration and flood damage reduction projects are currently being planned for these historically underserved areas. The restoration design curves proposed within this application will be developed for use by the Wildcat -San Pablo Creeks watershed council and others to assist the low income minority communites located located in the floodplains of San Pablo, Richmond, North Richmond and Parchester Village. The regional curves developed for the San Francisquito Creek JPA will benefit the low income community of East Palo Alto located in the lower floodplain of the creek. These communities  listed here are currently very engaged in the  development of projects located in their watersheds and particpate in the Wildcat San Pablo Creeks Watershed Council and the San Francisquito Joint Powers Authority.
Environmental Compliance Strategy:

Please provide a detailed description of how the project will comply with all applicable environmental review requirement, including CEQA and/or (if applicable) NEPA. For ongoing CEQA/NEPA work, indicate when required documentation would be completed. Also, include discussion of how compliance with local, county, State and federal permitting requirements will be achieved. 

The regional curve design tool will assist all local agencies and districts to better achieve compliance with CEQA and other environmental laws because properly designed projects will have less impacts.The San Francisco Regional Water board will publish this data in their new guidance circular for permit applicants to help them comply with its stream protection policies. Only a limited number of curves are published by the water board because of the problem of their unavailability.The Water Board Board hopes to achieve better, more consistence complinace with their stream protection objectives by eventually making these curves available to all regions of the Bay.
Statewide Priorities:

Please select the statewide priorities that are addressed by this project. Check all that apply.

 FORMCHECKBOX 
  Reduce conflicts between water rights users

 FORMCHECKBOX 
  Implement TMDLs

 FORMCHECKBOX 
  Implement RWQCB’s Watershed Management Initiatives

 FORMCHECKBOX 
  Implement SWRCB’s NPS Pollution Plan

 FORMCHECKBOX 
  Assist in meeting Delta Water Quality Objectives

 FORMCHECKBOX 
  Implement recommendations of the floodplain, desalination, and recycling task forces, or of the state species recovery plan

 FORMCHECKBOX 
  Address environmental justice concerns

 FORMCHECKBOX 
  Assist in meeting the CALFED Bay-Delta Program goals

Additional Notes:

     
Stakeholder Involvement and Coordination:

Please describe any coordination with stakeholders, land use agencies, or other state and local agencies. Please include a list of proposed stakeholders, how they have/will participate in the planning and implementation of the project, and how their involvement will influence the implementation of the project. Discuss efforts to address environmental justice concerns.  

This project proposal is being coordianted through the Wildcat San Pablo Creeks Watershed Council, San Francisquito Joint Poweres Authority which are watershed partnerships which represent all levels of government and includes community organiations and non governmental organizations. The University of California, Berkeley , San Francisco State San Francisco Water Board and other state resources agencies and local partners will be using  the regional curves for the Pescadero Watershed. The RWQCB plans to adopt these curves into their creek permit information provided to practioners. The current work in Sonoma and Marin counties is being performed under contract to the USEPA as part of a water quality improvement grant for San Francisco Bay. Environmental  justice concerns are being coordianted through the watershed partnership organizations.
Documentation of Feasibility:

Please identify any studies that document the technical and economic feasibility of the proposed project. If study is still in progress please indicate this next to its citation. If no studies exist, please type “N/A”.

The project is "shovel ready" and work can start immediately upon approval. No permits or additional approvals are required. Note that we plan to use students from SF State and other groups so there will be some ancilliary benefits to training young people in fluvial geomorphology field techniques and analysis. 
Detailed Project Description:

If desired, please provide a detailed description with additional information about the project.

Regional curves are based upon the principles of hydraulic geometry recognized and developed by Professor Luna Leopold and others in the US Geological Survey (USGS) during the 1950s and 1960s. Their research identified relationships between watershed area and channel dimension, pattern, and profile for most stream types. Hydraulic geometry recognizes that water and sediment interact with the channel boundary (beds and banks) in a complex manner over time to produce a stable creek channel geometry (width, depth, area and slope) that passes the incoming sediment load without excessive aggradation or degradation. In alluvial channels, there is a specific flow rate, often referred to as the bankfull discharge. It is the design flow commonly used for restoration. Although creek systems are not static over time, they can be in quasi-equilibrium stable condition within a time frame of importance to human activity. Stream stability is defined as the ability to carry the water and sediment of its watershed while maintaining dimension, pattern and profile without excessively aggrading or degrading over time during the present climatic regime (Dunne and Leopold 1976, Rosgen, 1996).

The recurrence interval for this effective (or channel forming discharge) varies but is typically from 1.2 to 1.8 years on average. This discharge has been referred to as the bankfull or channel forming flow. Lesser discharges occur more often but lack the shear forces to move enough sediment to define the channel morphology and higher flood flows discharges may have greater stream power to move sediment but do not occur with enough frequency to define and maintain the channel geometry. It is the relatively frequent flows that maintain the stable channel geometry. This principal has been well recognized since the 1960s and verified through numerous field and academic studies. However, there is great variation between local streams. Leopold’s curve does not account for the variability in geology, soil types and other factors throughout the Bay area. 

Empirical approaches are first and foremost only necessarily valid within the data set from which they are derived. Therefore, as an empirical (or statistical) methodology, regional curves are subject to the limitations of all empirically based approaches and the data has to be carefully segregated and analyzed for meaningful patterns and relationships. For example,  In portions of Alameda County that receive 9 inches of annual rainfall, using the one broad SF Bay Area Leopold curve would be inappropriate because it is for streams that receive an average of 31 inches of annual rainfall. Using the incorrect cross sectional area could lead to expensive failure of a channel restoration project. Also, as with all empirical relationships, any two parameters can be plotted against each other but that doesn’t mean there is a definitive process causation that can be used for design. Indeed, a common criticism of hydraulic geometry is that there is too much scatter in the data (commonly expressed as drawing a line through a shotgun blast of data). However, large data scatter does not mean that the underlying principals are not correct, as described below, careful segregation and stratification of data to look for patterns and using multi-variant statistical analysis techniques is important to identify real patterns and thresholds unique to local conditions. 

ORIGINAL LUNA LEOPOLD EXPRESSION OF HYDRAULIC GEOMETRY

In the original Leopold formulation (Leopold and Maddock 1953), discharge was taken as the dominant independent variable and dependent variables (such as width, depth, velocity, slope, friction etc.) related to it by a simple power law functions as shown below. A similar description can be plotted using drainage area as a substitute for flow in areas where the flow is not known. 

w = aQb

d = cQf

v = kQm

and commonly added are slope (S) and friction factor (n)

S= gQz

n = tQy 

Where w, d, v and s are width, depth, velocity and down-channel bed slope respectively. From continuity, Q = w x d x v for a rectangular channel, and therefore, a x c x k =1 and also b + f +m = 1. For regional curves, stable channel dimensions are identified in the field and then plotted as a function of drainage area. There are a multitude of theories behind this power law formulation that involve maximizing or minimizing some stream parameters (Singh 2003). For our purposes, field measurements are the key data element for developing restoration designs. Planform geometry characteristics (meander wavelength, radius of curvature, and amplitude) can also be plotted to assess if there is a correlation with independent channel parameters such as drainage area or slope.

Note that from numerous studies conducted across the United States, it has been determined that the width and area correlations from regional curves are the best with drainage area and flow and that depth and slope (especially slope) are more poorly correlated and should therefore be used with more caution. This approach above is what has been typically done for development of regional curves across the United States (partial listing of regional curve studies available upon request). This approach has yielded useful data for the design of restored channel sections and has proven a valid tool when properly applied. This type of approach has been recommended by the US Geological Survey and Natural Resource Conservation Service as a tool in practical restoration design and associated benefits to water quality.

EXTENSION OF ORIGINAL METHOD BY ADDITIONAL DATA SEGREGATION AND ANALYSIS OF DATA

Much of the scatter within hydraulic geometry is often the result of incomplete segregation and analysis of data by a whole series of important parameters. In areas as complex as the Bay Area, where precipitation can range from 9 inches to 44 inches, the controls on channel morphology might vary by several factors. In addition to variations in rainfall, we will stratify the channel dimensions to test whether local differences of several other  influencing factors will help explain predictable variations in dimensions. We also propose that measurements of floodprone width (the width measured at two times the maximum bankfull depth) should be part of the regional curve analysis. Stratification of the data will be tested by using additional parameters, such as the entrenchment ratio (bankfull width divided by floodprone width) correlated to drainage area or channel dimensions correlated to drainage network length rather than drainage area. The latter has been shown to provide better correlation than drainage area when improved channel network information is available that includes stormdrains, ditches, and artificial channels (Collins 2007). Such drainage network analysis can best be accomplished when available on Geographic Information Systems (GIS).

Therefore, for each field-measuring site, the following lists some of the additional parameters that may be measured and analyzed separately for statistical relevance during the analysis phase of the project. This list is in addition to the basic bankfull width, depth, slope and sediment size.

•
Watershed shape and drainage network length 

•
Rosgen stream typing parameters 
•
Roughness/friction factor/Manning’s n

•
Mean elevation of cross section site

•
Precipitation
Additional plots of data will be made separating out the relevant parameters to assess if a better estimate of bankfull flow parameters can be made.
This proposal will perform the following work activities to develop watershed and County specific regional curves. The extent and scope of the work will depend on the level of funding. Most of the project cost is in fieldwork and surveying. Therefore, total cost depends on the number of field sites as well as time required for analysis. 

Summary of Project Tasks
Task 1 Meet with the watershed partnerships to collect watershed information from them and discuss the application of the desigh tool
Task 2: Project Set-up and Site Selection

Task 3: Field Geomorphic Surveying and Data Collection

Task 4: Data Compilation

Task 5: Data Analysis and Curve Preparation

Task 6: Preparation of Technical Memo with Results and Curve Data

Details of Proposal Tasks:

 Task 1. Meet with the proper  working groups of the  San Francisquito Creek  JPA , Wildcat San  Pablo  Creeks Watershed council and the Pescadero watershed partnership to help design the collection of the data and identify the planned application of the regional curves
Task 2: Project Set-up and Site Selection

This task is a one time effort to develop and finalize the field data collection and analysis procedures and methodology for the project work. In a field-based project such as this, it’s the details of data collection that can determine the success of the data analysis efforts. As such, all parts of the field data collection program will be developed in detail and standard operating procedures prepared to allow for consistent data collection. 

Existing and background information for each watershed and region to be surveyed will be developed and potential sites of stable channel characteristics will be identified for field inspection. Reconnaissance to find field sites will be conducted and access permission attained. Available data from public and private agencies will be collected and reviewed for usefulness. If the channel or nearby site has a stream gage, records will be sought to assess flood frequency. Whenever possible, data collected by others will be utilized when it can be verified as to how the data was collected. 

Sites will be selected that cover a range of channel characteristics from the top to the bottom of the watershed. We will focus on stable channel reaches in the first phase of this project but can easily extend the effort to unstable or more altered sites during later phases depending on the availability of funding. 

Task 3: Field Geomorphic Surveying and Data Collection

This task involves the field collection of data for the analysis. As described above, we plan to collect data that will lead to greater insight into the nature of what is controlling channel morphology. Data collection in the field will be lead by Ms. Laurel Collins.

Fieldwork will involve a description and GPS location of the site. We will survey with a level the cross section of the site and the channel gradient over a length of about 5 to 7 times the bankfull width, depending on channel conditions at the cross section. Cross section surveys will extend above the floodprone width. We will determine the bankfull width, mean depth, maximum depth, floodprone width, particle size distribution of bed surface (Wolman pebble count method), and largest particle in cross section. Percent fines (<2 mm) in the channel banks will be visually estimated. Notes will be taken as to geomorphic, geologic, vegetative, and land use conditions. Amount of large woody debris will be noted over the length of the surveyed gradient. Observations of artificial structures within the surveyed reach or affecting the reach from up or downstream will be noted. Observations of the amount of incision occurring from previous documented surveys will be noted. If there are indications of the historical channel geometry, such as in abandoned channels, the geometry at these sites will also be noted.

Task 4: Data Compilation

Field data will be entered into spread sheets and undergo quality assurance and control. Cross sections will be drawn and data entered into a matrix. Cross sectional area, entrenchment ratio, and width/depth ratio, stream gradient, and D26, D50, D84, and percent fines of the bed surface will be computed.

Once data is collected and reduced for each specific field site, additional data will be collected in the office to establish size of drainage area, annual precipitation, name of relevant geologic formation, and where possible, length of channel network. We will compare our hydraulic geometry to the existing San Francisco Bay Area Curve.

Task 5: Data Analysis and Curve Preparation

The key to developing regional curves is careful data segregation and analysis. State of the science analytical methods developed by Professor Gary Parker will be used to develop dimensionless hydraulic geometry. This will provide additional insights into the underlying processes. 

Data for a variety of both stable and unstable streams (as classified by the Rosgen Stream Classification System) will be collected and field verified where deemed necessary to check data quality. Statistical parameters such as goodness of fit and confidence intervals will be developed for the data set to provide realistic error bars on data and ranges of results will be provided when possible. The goal is not to hide the range of natural variation within single value solutions but to make the designer aware of the range of applicable results so that variability can be incorporated into channel design, thereby avoiding the cookie cutter or sin-wave look to some restoration projects. 

Task 6: Preparation of Technical Memo with Results and Curve Data

Under this task, all data and graphics will be made available in the form of practical design curves tied to a technical memorandum or report that can be used by stream practitioners in the field or office. Our initial results will be provided to our technical advisory team for review. The team includes Dr. William Dietrich (UC Berkeley Department of Planetary Physics), Dr. Leonard Sklar (San Francisco State University, Department of Geology), and Dr.  Ann Riley (Regional Water Quality Control Board).  A draft report will be provided to the County for review. The final report and graphs will be developed in electronic form and could be posted on the web as directed by the District.  

Team Qualifications

Roger Leventhal, P.E. will be the project manager and responsible for both technical and administrative oversight. Ms. Laurel Collins will oversee all field data collection activities. Both researchers will be involved in the analysis and Note that identification of bankfull depth and width is a key part of this analysis production of the final report 

Ms. Laurel Collins has over 25 years experience working in Bay Area streams. She has worked in several Alameda County streams specifically for the ACFCWCD, including Alameda, Arroyo de la Laguna, Eden, Crow, and Temescal Creeks.  She will oversee all aspects of the field data collection to ensure standardization of field procedures, quality control of data reduction, and uniformity of analysis. 

Mr. Leventhal has designed and constructed creek restoration projects across the Bay Area. He specializes in the integration of geomorphic principals with practical design methodologies that can be built in the field. He has done several projects in Alameda County including several creek and wetlands projects in Oakland (MLK Wetlands, Sausal Creek, Arroyo Viejo and Redwood Creek) and has worked on Alameda Creek in Fremont, Dumbarton Quarry Restoration in Coyote Hills as well as several wetlands projects along the Hayward shoreline for the East Bay Regional Park District. He has also worked for Zone 7 on Alamo Creek in Northern Alameda County in 2008.

Professors Leonard Sklar of San Francisco State and Bill Dietrich of UC Berkeley will provide technical oversight and support for the project. Both of these professors are experts in hydraulic geometry and have worked in the San Francisco Bay Area for many years. 

Resumes for Mr. Leventhal and Ms. Collins are attached to this proposal. Additional field assistants will be brought in as needed. 
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