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introduction

This report describes the conceptual approach behind the development of a comprehensive stream protection policy and strategy for watersheds in the San Francisco Bay Area.  Staff of the San Francisco Regional Water Quality Control Board are developing a comprehensive technical approach to stream management, specifically tailored to the geomorphology and stream characteristics of the Bay Area. The Stream Protection Policy will develop a watershed based approach that includes a technical framework for linking the physical, chemical and biological ways a stream works (stream functions) to beneficial uses.  This technical framework will then be used to develop criteria for protecting the beneficial uses, and recommended management practices to minimize adverse impacts to streams and watersheds. 

The purpose of developing a stream protection policy is to address many complex issues (e.g., urban runoff, watershed monitoring and assessment, new development, erosion/sedimentation, TMDLs, and waterway management) in a reasonable, scientifically defensible way that protects environmental resources while addressing the needs and concerns of landowners, developers, planning and regulatory agencies, and other stakeholders.  Understanding the links among stream functions at various scales is necessary to improve our regulatory oversight of Bay Area streams.

Stream Management Gaps Past And Present 

Ecosystem functions and habitat quality of streams, riparian corridors, and watersheds in the San Francisco Bay Area have been severely impacted by a variety of historical and ongoing land-use practices. Activities such as grazing, vineyard conversions, water diversions, and urbanization have led to the degradation of many of the Bay Area’s stream systems and watersheds. Projects ranging from large-scale developments covering thousand of acres, to large numbers of seemingly minor discharges and fills, have been shown to have long term, unanticipated, direct and indirect impacts.  Required permit mitigation efforts often focus on replacing riparian vegetation, and do not address the loss of stream functions such as flood retention, water conveyance, groundwater recharge, and sediment transport.

It is especially important to protect headwaters areas (known as first- and second-order streams), which comprise 60-70% (in linear footage) of Bay Area streams.  Until recently, the focus of resource agencies has been on habitat protection, primarily for fish. The importance of the small first- and second-order streams in the overall stream ecosystem has typically been ignored, leading to extensive culverting, filling, and ditching of these important stream segments.  First- and second-order streams are the primary pathways for moving water and sediment from upland areas to the lower stream reaches that provide habitat for fish and other aquatic and riparian species.  Extensive modification and elimination of these intermittent and ephemeral channels continue to be a primary cause of overall watershed degradation. 

Municipalities, the regulated public, and other members of the community are often unaware of the chemical, physical and biological linkages between the headwater areas and larger downstream reaches, and the necessity of protecting all types of stream channels to maintain watershed and ecosystem health.  Project applicants may lack the 

scientific and technical background to design projects that will not cause additional impacts, or are complying with permit programs that do not truly protect streams.  Because of the large number of projects, which have generally been reviewed on a case-by-case basis, Regional Board staff have been unable to provide needed technical guidance or to consistently review the cumulative impacts of many small projects on a stream system.  

The Regional Board has been developing policy and programs to improve management of watersheds, wetlands, streams and any other waterbodies that are part of a watershed.  To implement such policy, regulatory oversight must transition from oversight of separate program elements (NPDES permits, the Clean Water 401 program, application of chemical water based effluent quality standards) to implementation of an integrated watershed management approach.  Implementation tools that fit multiple watershed program components such as the Stream Protection Policy are needed in order to better protect the beneficial uses of water. 

The policy’s goals can be broken into five categories: 1) a better way to regulate streams than the current jurisdictional approach, 2) defined water quality and performance objectives relative to a stream’s ecological health and maximum potential beneficial uses, 3) technical guidance for staff evaluating direct, indirect and cumulative impact to streams, 4) better information for applicants, and 5) technical direction for watershed partners and stakeholders.
Regulatory gaps

 In order to understand some of the gaps in regulations, it is necessary to understand the limits of regulatory authority as it is currently applied.  Figure 1 shows the cross section of an imaginary stream, along with general local, state and federal jurisdictional boundaries.  US Congress created the Clean Water Act to “restore and maintain the chemical, physical and biological integrity of the Nation’s waters.”  Section 404 of the Clean Water Act regulates the discharge of dredged and fill material into waters of the United States, and lays out a permit program to regulate discharges, managed by the U.S Army Corps of Engineers. The permit program is limited to regulating areas of specific jurisdiction, meeting strictly defined delineation limits.  Under Section 401 of the Clean Water Act, a state has the right to certify that its water quality standards will be met by any federally permitted activity taking place in waters of their state.  In California, the Regional Water Quality Control Boards are the designated 401 certifying agencies. However, if an activity does not require a Section 404 permit, the state cannot regulate it under Section 401. Under 404, a stream is only regulated up to its “ordinary high water”.  The channel, riparian corridor, and floodplain are all likely to fall outside of 404 delineation if they are not  considered “adjacent wetlands”.

Until recently, the San Francisco Bay Regional Board primarily used only its federally defined 401 authority to regulate potential impacts to streams.  However, California has separate regulatory authority under the State’s Porter-Cologne Water Quality Act.  Under Porter Cologne, the San Francisco Bay Regional Board regulates surface water and groundwater quality in San Francisco Bay.  “State policy for water quality in California is directed toward achieving the highest water quality consistent with maximum benefit to people of the state . . .. The Regional Board is charged with protecting all of these uses from pollution and nuisance that may occur as a result of waste discharges in the region.  Beneficial uses of surface waters, groundwaters, marshes and mudflats.  . . serve as a basis for establishing water quality objectives and discharge prohibitions to achieve this goal”( California Regional Water Control Board, San Francisco Region 1995)  Beneficial uses include the use of water for agriculture, fishes, aesthetic enjoyment, and wildlife habitat. 
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Figure 1.  General federal and state jurisdictional authority over creeks under the Federal Clean Water Act, Sections 401 and 404.  In many cases, the riparian zone and floodplains are outside of the Clean Water Act’s jurisdiction. Jurisdiction under the Porter-Cologne Act would extend across the entire cross section.

Project Premises and Goals. 

The Regional Board has traditionally regulated activities in creeks under the 401 program.  However, the jurisdictional authority is not always appropriate for protection of the ‘chemical, physical and biological integrity of waters of the state”.  For example, a landowner could put an outfall pipe into a deeply incised steam bank, high above the ordinary high water, and be outside of 404 and therefore 401 jurisdiction.  The pipe, discharging water from above, can degrade the stream by washing out the bank below, and contributing to the stream’s incision.

The project’s goals are based on two premises: 1) that the current regulatory approach is technically insufficient to protect the beneficial uses of water, and 2) the best way to achieve the Board’s mandated goal of protecting beneficial uses is to protect the way a stream works-in other words, a stream’s functions.  A primary goal is to have streams that function as well or better than they do now.  What is needed to achieve this goal?  An understanding of stream functions, tailored to the Bay Area, and regulations to protect those functions.

Figure 2 shows an imaginary Bay Area stream with some likely beneficial uses.  Figure 3 shows the same stream after a series of interrelated changes have occurred, and the effect those changes had on the stream’s beneficial uses.
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Figure 2.  Some of the benefical uses of water found in a generalized cross section of a Bay Area stream.  In this instance, water is used for agriculture (AGR), groundwater recharge (GWR), coldwater freshwater habitat (COLD), preservation of rare and endangered species (RARE), and wildlife habitat (WILD).
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Figure 3.  Beneficial uses of a stream (see Figure 2) are impacted when stream functions are impaired.  In this illustration, an indirect impact has led to stream incision, degrading the use of water for groundwater recharge, fisheries, wildlife and agriculture.

In the stream in Figures 2 and 3, beneficial uses were degraded because of impacts to stream functions.  Consider a hypothetical upstream modification: perhaps the floodplain was constricted, a culvert was added, or the channel was straightened.  Any number of changes could lead to a shift in the way the stream transports and stores water, sediment and energy (physical, or hydrological stream functions).  For example, urbanization can increase impervious surfaces, leading to the same amount of water reaching the stream faster, thus increasing flows and leading to stream incision.  As the stream downcuts, there would be changes in the amounts of floodplain deposits or in the floodplain nutrient exchange (sediment storage and biogeochemical functions).  Trees growing on the creek’s banks might begin to die off, as the water supply is lowered.  The loss of trees would in turn degrade nutrient input, shading, and wildlife habitat functions.  Impacts to a stream’s functions will have direct, indirect and cumulative impacts to the beneficial uses up and down the stream system.

Past regulatory oversight of streams was usually initiated when an applicant's proposal was submitted for review under the Clean Water Act 404/401 program or an unpermitted activity resulted in a violation of state or federal laws.  Such oversight usually considered only the immediate or short-term impacts to streams in the area actually disturbed.  Improved staff understanding of stream processes and increased recognition that all individual impacts to the stream affect the whole watershed emphasize the need to develop tools that can be used to evaluate cumulative impacts and protect streams from such impacts.  The physical, chemical and biological components of disturbed area cannot be separated from the overall stream system. Watershed protection requires understanding the dynamic nature of the watershed and protecting the relationships among all components of the landscape.

A strong case can be made that impacts to the ways a stream functions (from its headwaters to the mouth) can cause direct and indirect impacts to the beneficial uses of water.  Therefore, to protect beneficial uses we must protect stream functions.  In order to improve protection of the beneficial uses of water the Regional Board can set water quality objectives to protect those functions and thereby protect beneficial uses.  These objectives can then be used to provide a clear basis for improved regulations through existing programs. 

One of the goals of the project is the development of a Bay Area stream classification that will help inform our regulations and guidelines. The classification is meant to delineate the differences in stream functions along a longitudinal profile* for different watershed types. This will allow us to set water quality objectives for the minimum expected stream functions based on where you are in a watershed.  Streams behave differently, depending on factors such as slope, underlying geology, flow regimes, upland water and sediment routing characteristics, plant communities, and channel shape.  The classification being developed is specific to the Bay Area, taking into consideration differences in ephemeral, intermittent, and perennial stream functions.  In order to regulate stream functions, we need to understand stream functions throughout the Bay Area.  Then, regulations can be set so that streams will function as well as, or better, than they do now.
current status

We have developed a sufficient technical foundation to support implementation of a Stream Protection Policy (SPP). The elements supporting the SPP include documenting the links between functions and benefical uses, defining ecosystem functions based on landscape and watershed attributes, and using the functions and stream classification as a way to set watershed and ecological based regulations.

Currently we have a draft matrix undergoing final review that details the links between different stream functions and each beneficial use.  The matrix is a tool to help us develop the narrative for our staff report in support of regulating stream functions.  Regional Board staff, working with local stream experts, are currently testing a function list broken up into three general classes: physical, chemical and biological.  Physical functions include hydrologic processes and channel dynamics such as the supply, transport, storage and exchange of sediment, water, and energy. These functions are determined by attributes such as channel shape, geology and floodplain capacity. Chemical functions include categories such as nutrient and chemical cycling and the influence on chemical and/or biological reactions and processes.  Biological functions are broken up into habitat variation and richness, and landscape level habitat connectivity.

A thorough survey of the available literature, supplemented by many working sessions with local stream experts, indicates that there is not enough information specific to the Bay Area to allow us to set limits to protect functions along the river continuum for the region’s varied landscapes. Most research on stream functions has been focused on streams of the Pacific Northwest (forested mountain drainages) or perennial snowmelt streams in the Midwest and eastern United States, streams which have different flow regimes, geomorphology and plant communities than found in the Bay Area.  
We are still in the process of testing a usable stream classification scheme.  The classification is based on the concept that the surrounding watershed determines the structure and dynamics of a stream.  For example, a stream in the hills of Contra Costa County, a landscape with highly erodible soils and grassland vegetation will look very different that a stream in the hills of coastal San Mateo county, with its Franciscan mélange geology and redwood forests.  The Contra Costa stream is a primary conduit for water and sediment during the rainy winter months, and often dry in the summer time.  Meanwhile, the San Mateo stream will be shaped by a different watershed processes filtered through the redwood forests, and will usually support aquatic life in its summertime pools. To protect beneficial uses, we must better understand the links between the functions and different stream settings in the Bay Area. 

Because of the information gaps identified during the past year and, after consultation with staff, managers and outside advisers, we are focusing on recommending a conservative approach to any proposed water quality objectives for the initial Stream Protection Guidelines.  Once the argument is made that we must protect functions to protect beneficial uses, we can demonstrate the need for taking the protective measures necessary to protect those functions.  The initial guidelines can be characterized as a baseline policy, consisting of conservative general performance standards.  The intent will be to establish more specific guidelines in the future for different stream classes, based on additional information developed through watershed analysis and through collaboration with other internal and external efforts.



















* The longitudinal profile of a stream is the topography and features of a stream starting from an upstream point, and moving downstream.
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