SAN FRANCISCO BAY REGION

TMDL SCHEDULE AND WORKPLANS STATUS - July 1999

	Waterbody
	Pollutant
	CompletionPRIVATE 

Date Completion 

Date
	WorkplanPRIVATE 

Status Completion 

Date
	Stakeholder PRIVATE 
Group

	All San Francisco Bay Segments
	Mercury
	2002
	Available
	Mercury Council 


	All San Francisco Bay Segments
	Exotic Species
	2002
	Available
	To be determined

	South SF Bay
	Copper, Nickel
	2003/4
	Available
	Santa Clara Basin Watershed Management Initiative 1

	All SF Bay Segments


	PCBs
	2003/4
	Available


	Regional Monitoring Program? 


	SF Bay Urban Creeks
	Diazinon
	2003/4
	Available
	Urban Pesticide Committee 1

	Guadalupe River Watershed:

Calero Reservoir

Guadalupe Reservoir

Alamitos Creek

Guadalupe Creek

Guadalupe River
	Mercury
	2003/4
	Available
	Santa Clara Basin Watershed Management Initiative 1

	Napa River
	Siltation
	2003/4
	Available
	Napa River Watershed Task Force?  2

	SF Bay Segments, except South San Francisco Bay
	Copper
	2004/5
	Available
	Regional Monitoring Program?  2

	SF Bay Segments, except South San Francisco Bay
	Nickel
	2004/5
	Available
	Regional Monitoring Program? 2

	Sonoma Creek
	Siltation
	2005/6
	Available
	Sonoma Creek Watershed Conservancy? 2

	San Francisquito Creek
	Siltation
	2005/6
	Available 

	Santa Clara Basin Watershed Management Initiative? 2
San Francisquito CRMP 1

	San Gregorio Creek
	Siltation
	2005/6
	Available 3
	To be determined

	Pescadero Creek
	Siltation
	2005/6
	Available 3
	Pescadero CRMP 1

	Petaluma River
	Nutrients, Pathogens
	2005/6
	First Draft 

	Petaluma Watershed Enhancement Plan Advisory Committee? 2

	Napa River 
	Nutrients, Pathogens
	2005/6
	First Draft 4
	Napa River Watershed Task Force? 2

	All SF Bay Segments


	Diazinon
	2005/6
	First Draft 4
	Urban Pesticide Committee? 2
Regional Monitoring Program? 2

	Tomales Bay
	Pathogens
	2007/8
	Available
	Tomales Bay Advisory Committee? 2

	Walker Creek / Tomales Bay
	Metals (Mercury)
	2007/8
	Available
	To be determined

	Richardson Bay
	Pathogens
	2007/8
	First Draft 4
	To be determined 

	Tomales Bay
	Siltation, Nutrients
	2007/8
	First Draft 4
	Tomales Bay Advisory Committee? 2

	Walker Creek
	Siltation, Nutrients
	2007/8
	First Draft 4
	To be determined

	Lagunitas Creek
	Siltation, Nutrients, Pathogens
	2007/8
	First Draft 4
	Lagunitas Creek Technical Advisory Committee? 2

	Petaluma River
	Siltation
	2007/8
	First Draft 4
	Petaluma Watershed Enhancement Plan Advisory Committee? 2

	Suisun Marsh
	Metals, Nutrients, Low DO, Organic Enrichment, Salinity
	2008/9
	First Draft 4
	To be determined

	Lake Herman
	Mercury
	2010/11
	First Draft 4
	To be determined

	All SF Bay Segments
	Selenium
	2010/11
	None
	Regional Monitoring Program? 2


	Lake Merritt
	Floatables
	2010/11? 

	None
	To be determined

	All SF Bay Segments
	Chlordane, DDT, Dieldrin
	2010/11? 5
	None
	Regional Monitoring Program? 2


	All SF Bay Segments
	Furans
	? 5
	None
	Regional Monitoring Program? 2


	All SF Bay Segments
	Dioxins
	? 5
	None
	To be determined



TMDL WORKPLAN FORMAT

Water body(s):  List the water body(s) that the TMDL applies to (for example, Walker Creek, or all Bay segments).

Stressor(s):  List the stressor(s) that the TMDL applies to (for example, Mercury, or copper and nickel).
General Approach:  Each workplan should start with a General Approach element within which we explain the gist of the workplan and justify the approach proposed. For example, in this element we may call attention to our intent to focus on stakeholder involvement and their commitment to an implementation plan first, before expending resources on calculation of a TMDL.  We should state what our top priority(s) are in this element, and the order in which each of the template elements will be implemented.

Problem Statement:  Written description of which standards are not being attained, which beneficial uses are impaired, and the nature of the impairment.  Identify outstanding issues that need resolution to proceed.  For example, basis of impairment is qualitative and need quantitative end point such as a numeric water quality objective, or basis of listing has significant uncertainty.  Note if possible outcome may be de-listing.
Numeric Targets: The Desired Future Condition:  Written discussion of measurements that will describe protection of the beneficial uses that are impaired, and attainment of standards, such as the actual Total Maximum Daily Load of a pollutant that the water body can assimilate.  Numeric targets may not be directly enforceable but are used to assess progress towards, or attainment of standards. Identify approach to be taken (eg, use of a model) and outstanding issues that need resolution to proceed (eg, insufficient data currently available).  As appropriate, include the need for a linkage analysis that describes how the Numeric Targets relate to the Problem and how the required margin of safety will be incorporated into the TMDL.  The margin of safety may be implicit, i.e., using conservative assumptions, or explicit, i.e., a discrete allocation assigned to the margin of safety.

Source Analysis:  Written report that identifies the amount, timing, and point of origin of pollutants of concern.  May be based on field measurements and/or models and estimations.  Note whether sources are ongoing and/or historical, natural or human caused.  Identify outstanding issues that need resolution to proceed (eg, insufficient data currently available).

Allocations:  Allocations of responsibility identify who is to take the specified actions.  May be specific to agencies or persons (businesses) or generally by source category or sector.  Allocations of allowable pollutant burdens define TMDL endpoints (e.g., total sediment load from urban runoff).  Sum of individual allocations must equal total allowable pollutant burden.

Implementation Plan:  Describes what is to be done, what actions will be undertaken to alleviate the impairments.  Identifies enforceable features (e.g. prohibition), triggers for Regional Board action (e.g. performance standards).  May be part of a watershed management plan.
Monitoring/ Revaluation:  For phased (adaptive management) TMDLs, a description of the monitoring strategy that will be used to develop more refined information for performance evaluation and consideration of TMDL revisions.

Basin Plan Amendment:  Include actions relevant to Regional Board consideration of a Basin Plan Amendment to adopt the TMDL (and all its related parts).  Consider: official notice for CEQA purposes and announcement to the public of Regional Board consideration of the proposed TMDL and response to comments.

SAN FRANCISCO BAY - MERCURY TMDL WORKPLAN 
DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT (This draft is same as version under review by the Mercury Council; only minor format changes have been made.)
Water Body: All San Francisco Bay Segments

Stressor:  Mercury
General Approach:

Our general approach is to establish and maintain environmental conditions that will, over time, result in the attainment of water quality standards. The two main factors that need to be controlled to achieve this goal are the overall mass balance of mercury in the Bay system and the extent to which this stock is transformed into bioavailable mercury. Current scientific knowledge is not advanced enough to develop quantitative predictions of how much loading must be controlled in conjunction with practical management of biotransformation to achieve quantified changes in fish tissue concentrations. In other words, ongoing loads could be reduced to zero but not affect tissue levels if biotransformation is not managed to the extent practical. The converse is also true. To address this uncertainty, we are developing a conservative, protective approach that will achieve the best mass balance possible (accelerating cleanup of Gold Rush legacy stocks) and manage biotransformation to the greatest extent practicable. Together, these will ensure that standards are eventually attained and in the shortest possible time.

The technical approach outlined above will be developed in a region-specific regulatory program. This program will serve as the first phase of a TMDL and includes:

· a thorough technical review and characterization of sources;

· establishment of policies for allocating loads/ wasteloads amongst source classes;

· development of implementation measures and tools for source classes based on the allocation policies;

· scientific peer and stakeholder review of conceptual models linking mass loading and biotransformation to numerical targets;

· prioritization of technical information needs and initiation of critical research; and 

· implementation of the allocation policies to the extent possible before the TMDL is finalized (i.e. for classes of sources judged to be insignificant).

The second phase of the TMDL will include review and refinement of water quality objectives, establishment of a formal numerical target for a TMDL, and oversight of the research efforts. The TMDL will be completed in the third phase through development of a model linking loads to bioaccumulation, stakeholder review and refinement of allocations, and formal Basin Plan adoption of all pieces not previously incorporated. 

Approach: Develop a region-specific regulatory program that will result in the attainment of water quality standards by:

· reviewing and revising standards as appropriate; 

· identifying the relationship between standards and loading, natural bioaccumulation processes, anthropogenic enhancements to loads, and anthropogenic enrichment of bioaccumulation processes;

· developing TMDL elements to address loading effects;

· developing management techniques to address bioaccumulation processes;

· adopting Basin Plan changes and implementing the first phase of the regulatory program

· completing the TMDL by allocating necessary reductions in loads amongst classes of sources of ongoing mercury inputs

· developing and adopting any additional Basin Plan changes necessary to ensure that loads and bioaccumulation processes are managed to the extent necessary to attain water quality standards 

Problem Statement:

Mercury listing is based on consistent health advisories for several species of sport fish due to mercury and frequent exceedance of numeric water column objectives in the Basin Plan (total).

Regional Monitoring Program data on water column and fish tissue levels consistently indicate that levels of mercury in the Bay system are above thresholds of concern. Reconnaissance-level monitoring data on wildlife exposure (clapper rail) and methyl mercury concentrations in water also suggest a cause for concern.

Historic scientific studies indicate that the vast majority of mercury in the Bay and watershed system is the legacy of the Gold Rush era; ongoing loads are small in comparison to existing sediment stocks.

Status:

A technical review of how mercury affects beneficial uses, the extent and nature of mercury in the Bay aquatic environment, sources, loadings, and historic contamination has been completed.

Additional Work Needed:

There are two types of additional work needed to refine our understanding of the mercury bioaccumulation problem. The first involves updating the Basin Plan objective; this will serve as the basis for the numeric target. The second involves additional research to identify where and how mercury is being transformed into the bioavailable form; this information will be used to develop and require management of this process to the extent practicable.

While there is a general consensus that mercury levels in the Bay system are high, the existing water quality objectives need to be updated to reflect our improved understanding of, mercury levels, sources, and bioaccumulation. The objective is currently expressed as total mercury in a water sample; technical analyses have demonstrated that total mercury is a direct function of suspended sediment levels and is thus not a direct indicator of changes in mercury levels in the Bay system. In addition, the current objective is also based on outdated assumptions about human health risk (it was derived using the 1.0-PPM FDA action level) and does not incorporate protections for wildlife.

These issues can be resolved by refining the existing Basin Plan water quality objective. Our intent is to develop a site-specific objective for chronic toxicity, expressed as a dissolved water column concentration, and a site-specific objective for bioaccumulation, expressed as dose-tissue concentration limits for humans and wildlife.

While the levels of total mercury throughout the Bay system are generally well-characterized, additional technical information on precisely where and how mercury present in the system becomes a bioaccumulation problem is needed to ensure that mass loading controls will result in attainment of standards. Information on sediment and particle-bound mercury, the occurrence and concentration of methyl mercury, and mercury fluxes between marshes and shallow areas and the main body of the Bay are needed.

	· Develop site-specific objectivea for chronic toxicity
	FY 2000/01
	1/2 PY
	$200,000 contracts

	· Develop ssoa for bioaccumulation
	FY 2001/02
	1 PY
	$120,000 contracts

	· Revise comparison to background tissue levels
	FY 1999/00
	1/4 PY
	$15,000 contracts

	· Identify Bay subenvironments where methylation is taking place, timing and extent of methylation, identification of causal processes, and preliminary identification of potential management techniques
	FY 2001/02

FY 2002/03
	1/4 PY

1/4 PY
	$250,000 contracts

$300,000 contracts

	· Characterize sediment particles in Bay and those from major riverine and stormdrain inputs, identify enrichment
	FY 2001/02
	
	$180,000 contracts

	· Develop estimates of flux between marshes and Bay at four characteristic Bay margin sites
	FY 2003/04
	1/4PY
	$300,000 contracts


TMDL product: 303(d) listing review and refinement, establishing numeric objectives to serve as basis for numeric target, characterization of how loads affect bioaccumulation in relation to other factors.

Numeric Targets: The Desired Future Condition:

We are defining the desired future condition as:

Condition 1: Ongoing mass inputs of mercury are significantly less than the natural rate of removal/ burial of mercury in Bay sediments, and


Condition 2: There is no significant human enhancement of natural mercury transformation processes and, to the extent practicable, mercury fluxes into areas where transformation occurs is actively controlled.

Meeting Condition 1 will ensure the appropriate mass balance in the Bay system. This in turn will eventually result in limiting the amount of mercury subject to transformation and bioaccumulation. Assuming no changes in transformation rates, this will result in lower tissue concentrations and the attainment of water quality standards. Thus, the numeric target for a mass-based mercury TMDL will be defined in terms of the total reductions in ongoing mercury loads necessary to achieve the desired mass balance.

Condition 2 will be addressed in the regional regulatory policy and program for mercury discussed in the other tasks. The technical information needed to achieve this condition is described in the Problem Statement Task.

Status:

A general mass balance model for the northern Bay segments has been developed and reviewed by stakeholders and scientists.

Additional Work Needed:

The geographic scope of the current mass balance needs to be extended to the southern embayments and refinements made to loading estimates from classes of sources.

	· Expand and revise existing mass balance to cover entire Bay
	FY 1999/00
	1/2 PY
	

	· Stakeholder review and involvement in definition of acceptable level of certainty in mass balance
	FY 2002/03
	1/4 PY
	$80,000 contracts

	· Establish required mass reductions in ongoing mercury loads (numeric target)
	FY 2002/03
	1/4 PY
	$50,000 contracts


TMDL products: development of methodology for selecting numerical target, establishment of numerical target.

Source Analysis:

Current data indicate that most of the mercury flowing into the food chain probably comes from legacy sources. Of the ongoing mass inputs, contributions from the Sacramento and San Joaquin Rivers, stormwater, and nonpoint runoff (including atmospheric deposition onto land) are responsible for a large fraction of current inputs. Industrial and POTW treatment plants and direct air borne deposition to water account for a relatively small fraction of ongoing inputs. 

Status:

Ongoing mass inputs of mercury to the Bay system and the chemical characteristics of these inputs have been characterized to varying degrees of certainty. Additional certainty is needed regarding loads and chemical characteristics of stormwater additions, accurate loading data from most treatment plants, and loads and chemical characteristics of fluxes from selected watershed drainages is required.  Permitees have been asked to provide most of this information. Quantification of fluxes from selected local watersheds will be developed as part of broader, collective monitoring efforts.

An economic analysis of treatment/ remediation costs for general control measures for each class of source has been completed. The analysis was used to prioritize potential control measures through the watershed.

Additional Work Needed:

	· Characterization of sources in terms of relative bioaccumulation impact
	FY1999/00
	1/4 PY
	$15,000 contracts


TMDL products: characterization of sources and loadings, development of potential implementation measures, and development of information needed to support allocation policies.

Linking Loads and Management Practices to the Attainment of Standards:
Work Needed:

	· Integrate mass balance model and information derived from research work described in Problem Statement and Source Analysis tasks
	FY2002/03
	1/4 PY
	$200,000 contracts

	· Quantify required reduction in ongoing mass loading and classify according to type of mercury
	FY2003/04
	1/4 PY
	$100,000 contracts


TMDL product: quantified load reduction (TMDL)

Allocations and Implementation Measures:

This task will be completed in two phases. In the first phase, existing information will be used to develop policies for allocating any reductions in loads amongst classes of sources that may be necessary. Measures to implement these policies for classes of sources will also be developed in the first phase, and to the extent possible, implemented Both of these tasks must be coordinated with Region 5 and provide for considerable stakeholder review and involvement.

After the technical and loading information needs described in the Problem Statement task and Source Analysis tasks have been filled, the remaining load and wasteload allocations will be defined, again with considerable stakeholder review and participation.

Status:

A draft allocation policy and implementation measure for treatment plants and general implementation provisions for stormwater sources has been developed and reviewed by stakeholders. Staff are currently working to coordinate Region 5’s mercury strategy with this Region’s allocation policy development.

In addition, a draft mass offset program designed to direct regulation towards the most cost-effective ongoing mercury sources has been proposed.

Additional Work Needed (phase 1):

	· Revise and refine draft allocation policies and Basin Plan language describing implementation measures
	FY1998/99
	3/4PY
	$20,000 contracts

	· Coordinate allocation policies and cleanup priorities with Region 5
	FY1998/99

FY1999/00
	1/4PY
	

	· Draft provisions for pilot mass offset
	FY1998/99
	1/4 PY
	

	· Revise Board package for Basin Plan adoption
	FY1999/00
	1/2 PY
	$70,000 contracts


Additional Work Needed (phase 2)
	· Implement and manage pilot offset program
	FY2000/01

FY2001/02

FY2002/03
	1/2 PY

1/2 PY

1/2 PY
	

	· Establish and run stakeholder process to assign responsibility for required load reductions, define appropriate management of natural bioaccumulation processes
	FY2003/04
	1 PY
	$80,000 contracts

	· Develop specific implementation measures for remaining classes of sources
	FY2002/03


	1PY
	

	· Revise Board package for Basin Plan adoption
	FY2003/04
	1/2PY
	$70,000 contracts


please note that we anticipate that this phase will focus on allocating loads to stormwater, nonpoint, and Sacramento watershed sources and that the process will be extremely contentious

TMDL products: completed load and wasteload allocations, complete implementation measures and tools for all classes of sources

Monitoring/ Reevaluation:

There will be three ongoing monitoring needs after the completion of the full TMDL: fish tissue sampling to track progress towards attainment, methylation site monitoring to track the success of management efforts, and measuring the success of cleanup activities.

Additional Work Needed:

	·  Evaluate effectiveness of methylation management techniques
	FY2004/05
	1/2 PY
	$150,000 contracts

	· Evaluate source remediation effectiveness and refine pilot offset program if necessary
	FY2003/04
	1/2 PY
	$80,000 contracts


Basin Planning Process:

This section describes the additional work required to adopt the regulatory provisions developed in the course of completing all of the tasks outlined above--i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

Status:
None.

Additional Work Needed:
	· Establish document management system for administrative record and public access
	FY1999/00  1/4 PY

	· Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.)
	FY2003/04  1/2 PY

	· Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and EPA review.
	FY2003/04 1/2PY


TMDL product: integration of all pieces, formal adoption.
SAN FRANCISCO BAY - EXOTIC SPECIES TMDL WORKPLAN
DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 
ORGANIZATION OF WORKPLAN:
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Water Bodies:

San Francisco Estuary:

San Francisco Bay, Central

San Francisco Bay, Lower

San Francisco Bay, South

Richardson Bay

San Pablo Bay

Carquinez Strait

Suisun Bay

Sacramento/San Joaquin Delta

Stressor:

Exotic Species


Deleterious Examples Include:



Asian clam (Potamacorbula amurensis) – established


Chinese mitten crab (Eriocheir sinensis) - established



European green (or shore) crab (Carcinus maenas) – established



Atlantic cordgrass (Spartina alterniflora) – established



Shipworm (Teredo navalis) – established



Zebra Mussel (Dreissena polymorpha) – threatened to be established

Asian Freshwater Adhesive Mussel (Limnoperna fortunei) – threatened to be established



>30 species of exotic fish established



Introduction: 

“A New Pollutant and Source to be Addressed using Clean Water Act Authority”

There is a wide spectrum of significant economic, health, and ecological risks posed by introduction of exotic species in the estuary.  In the last ten years, a large number of exotic species have become established and dominant in the San Francisco Estuary and the Sacramento-San Joaquin Delta, with a range of adverse impacts on the local ecology and economy.  Ballast water from modern cargo ships is probably the most significant pathway for introduction of exotic species to the estuary.  When ships empty ballast water to take on cargo, maintaining proper buoyancy and trim, tens of millions of living organisms from other seas, estuaries and rivers may be discharged from a single ship.  Hull fouling organisms transported on the exterior of large ships, commercial fishing vessels, and recreational craft that travel large distances may also be a significant source of exotic species introductions.  

The introduction of exotic species into the estuary is currently accelerating, with experts estimating that a new exotic species has been established every 14 weeks since 1961
.  Considering the recent catastrophic experience of the Black Sea, where fisheries and the ecosystem have been devastated by ballast-borne comb jellies from the Atlantic Ocean (Mnemiopsis leidyi), these introductions represent a significant threat to many beneficial uses of the estuary
.  Experts recognize that an exotic species, after it has been established, is extremely difficult to eliminate
.  This characteristic of bioinvasions distinguishes them from other forms of pollutant discharge, such as untreated sewage or toxic pollutants, which can be assimilated by natural processes in varying degrees.   Once discharged into the environment, deleterious exotic species such as the Atlantic comb jelly exhibit exponential growth rates, which is in sharp contrast to the decay rates in water exhibited by pollutants such as oxygen demand and various toxics.  Instead of causing temporary impacts that gradually subside, exotic species cause permanent impacts that can amplify over time.

Given these observed characteristics, ballast water and hull fouling discharges cause pollution as defined under the Porter-Cologne Water Quality Control Act (California Water Code or CWC) at Section 13050(l), because they can cause “an alteration of the quality of the waters of the state by waste to a degree which unreasonably affects either beneficial uses or facilities which serve the beneficial uses.”  These discharges also meet the definition of point source under the Clean Water Act (CWA) at Section 502(14), because they are “discernible, confined and discrete conveyances, including…vessels and floating craft, from which pollutants are or may be discharged.”  Under the current federal regulations, however, these discharges do not require a National Pollutant Discharge Elimination System (NPDES) permit (40 CFR 122.3(a)).

The 303(d) listing of the San Francisco Estuary and the Delta for exotic species and the forthcoming total maximum daily load (TMDL) are intended to address prevention of introductions of viable exotic organisms in discharges from vessels.  Species that have already become established in this region are not the focus of control efforts by the Regional Board.

General Approach:

Basin Plan Prohibition and Exception Mechanisms
The urgency of addressing the ongoing, unabated introduction of exotic organisms to the estuary cannot be overstated.  There is general scientific and political consensus that discharges of ballast water are the most significant source of introductions of exotic species to the estuary.  The first step in setting up the regulatory program for exotic species discharge control is to prohibit the discharge of untreated or partially treated ballast water and sediments to the waters of the state.  Table 4-1 of the Water Quality Control Plan for the San Francisco Bay Region (Basin Plan) contains 18 specific discharge prohibitions intended to protect beneficial uses.  This table will be amended to include a prohibition on discharges from vessels to the extent that they may contain viable exotic organisms.  The specific language of this discharge prohibition will be tailored to address ballast water, ballast sediments, hull fouling, and any other potential vector of exotic organism introductions associated with vessels.

Despite any prohibition, discharges of ballast water from ships will continue to some extent because they are necessary for the safe operation of ships.  Even where a type or location of discharge is prohibited in Table 4-1, the Basin Plan may provide exceptions.  To illustrate this concept, consider Discharge Prohibition No. 1 of the Basin Plan:

It shall be prohibited to discharge any wastewater which has particular characteristics of concern to beneficial uses at any point at which the wastewater does not receive a minimum initial dilution of 10:1, or into any non-tidal water, dead-end slough, similar confined waters, or any immediate tributaries thereof.  

More than 10 major municipal dischargers in the region have been granted exceptions to this as “shallow water dischargers.”  Chapter 4 of the Basin Plan sets forth on page 4-5 that exceptions to the above prohibition will be considered based on various factors, including “a higher level of treatment.”  As a result of the prohibition and exception mechanisms, most of the shallow water dischargers have implemented advanced treatment, water recycling, and/or pollution prevention programs that have reduced pollutant discharges substantially.  A similar system of a prohibition and limited exceptions would be expected in the case of ballast water.

Partnership Leading to Technology-Based Implementation

The general approach of establishing a Basin Plan Prohibition will immediately encourage technology review and development, and a partnership with stakeholders such as ports, commercial fishers, shipping companies, biologists, water suppliers, marinas, ship repair facilities, recreational boaters, and other affected parties.  The three major elements of implementation are discharge monitoring, technology development and evaluation, and the regulatory system. These are described below under “Implementation Plan.”

Discharge Monitoring

The Basin Plan Prohibition will also encourage characterization of existing discharges.  Collection on ballast water and hull fouling discharges should commence as soon as practicable in order to refine our understanding of ballast water/hull fouling discharges associated with the San Francisco Estuary.  While the body of scientific evidence in the last 15 years has clearly demonstrated that a wide variety of marine and freshwater organisms can survive transoceanic transport in ballast tanks and on ship hulls, no information has been collected on exotic species in ballast water and hull discharges to this estuary
.  This information will be essential to characterize the nature of the discharges to this estuary, and to provide a baseline against which to measure the success of future control efforts.

Open Ocean Exchange of Ballast Water 

In the last two years, the shipping industry has taken positive steps in the control of ballast water discharges.  The majority of vessels engaged in international and coastal commercial trading undertake ballasting operations as part of their regular routines.  Ballasting operations are usually conducted in sheltered port waters where adverse weather conditions have minimal impact on ship stability.  These operations can also take place at sea, however, if weather conditions permit a safe exchange for ocean waters.  Under the 1996 Nonindigenous Invasive Species Act (NISA), ships entering the Great Lakes and Hudson River systems are required to conduct such open ocean exchanges, particularly for control of the zebra mussel.  However, there is consensus among scientists and most stakeholders that these open ocean exchanges, while significantly reducing the volume of infested ballast water, do not eliminate the risk associated with estuarine discharges.  Subsequent to open ocean exchanges, exotic species persist in the ballast sediments as well as in a small percentage of the water volume that is not exchanged in the process
.

Information collection efforts on ballast water discharges will assist in determining the overall effectiveness of open ocean exchange requirements.  Such requirements allow exemptions for dangerous weather conditions.  When the weather does not permit safe open ocean exchange, the ballast water discharged to this estuary should be monitored to determine the contents of untreated ballast water discharges, since no information is currently available for this estuary.  Similarly, the ballast water that is successfully exchanged should be sampled to establish the overall effectiveness of open ocean exchange.

The Port of Vancouver, Canada is the first port in the world to impose mandatory ballast water open ocean exchange requirements, patterned after the requirements imposed on the Great Lakes and the Hudson River.  The Port of Humboldt, California, has also recently introduced mandatory exchange requirements.  The shipping companies appear to be complying with the Port of Vancouver’s requirements, with 2-5% not exchanging in the summer due to rough weather, and 20-25% not exchanging in the winter
.  The Port of Oakland, California recently announced its intent to impose mandatory open ocean exchange requirements in the summer of 1999, using the Port of Vancouver as a successful model.  At the First National Conference of Marine Bioinvasions, held at the Massachusetts Institute of Technology in January 1999, the Secretary of the Department of Interior, Bruce Babbitt, announced his support to make these requirements mandatory for the entire United States.

Emerging Technology-Based Approach

Control of ballast water discharges is an emerging category of technology.  The increasing awareness of the problem of organism transfer via ships’ ballast has encouraged research into existing and potential water treatment technologies which could be used to treat ballast water.  At this time, it is not clear whether on-board and/or on-shore treatment would be the most effective approach.  Nations leading such research include Australia, the United Kingdom, Canada, the United States of America, and New Zealand.

Because the problem of exotic species in ballast water is not unique to the San Francisco Bay Region, it is imperative that emerging technologies be coordinated and implemented on a national scale, preferably by the U.S. Environmental Protection Agency (EPA).  The regulatory structure to be developed to control ballast and hull fouling discharges could be patterned after the successful CWA approach with technology-based limits in NPDES permits for industrial wastewater treatment facilities [see 40 CFR 125.3(a)(2)(i) and (iii) to (v)].  For example, in the first six months of the ballast water program, a technical panel with appropriate stakeholder representation could establish best practicable technology currently available (BPT) for abatement of risks associated with ballast water and hull fouling discharges.  Open ocean exchange procedures would likely emerge as an element of BPT as a result of this process.  

Concurrent with the determination of BPT, a federal agency such as EPA should initiate a multi-year program to define the best available technology economically achievable (BAT) for abating risk from ballast water and hull fouling discharges.  This multi-year effort would include extensive engineering feasibility analyses and comparative evaluations.  As with industrial wastewater treatment and industry-specific effluent guidelines, EPA could coordinate a national effort which would identify a number of feasible options for treatment that emerge from intensive engineering investigations.  It is not appropriate for the Regional Board to be the lead agency on this national issue, but rather it should participate as a stakeholder and implementing agency.

Currently, regulations are being developed to address sewage discharges from military vessels under CWA Section 312(n).  Regulatory mechanisms to address ballast water discharges from mobile sources such as commercial ships could be patterned after the Section 312(n) approaches, if determined to be feasible and effective. 

Hull Fouling

The issue of hull fouling has long been crucial to ship owners, for many reasons other than introduction of exotic organisms.  Fouling causes an increase in surface roughness and greater frictional resistance.  Studies have shown that a slime layer of only 1 mm thickness can cause a 15% loss in ship speed
.  Such a significant loss in speed translates to large monetary losses in fuel consumption and inability to meet schedules.  

Exotic organisms can attach themselves to the hulls of ships and survive long journeys.  The risk posed to the San Francisco Estuary by hull fouling of large ships, fishing vessels, and recreational craft has not been characterized.  In Australia, for example, two exotic species of concern, the Japanese kelp and Sabella worm, are believed to have been translocated either as larvae in ballast water or as fouling organisms on hulls.  Japanese kelp has spread along the coastline of Tasmania due primarily to vessel hull transport and ocean currents.  Among other effects, it excludes many native flora and fauna and threatens mussel and oyster farming
.  

In a 1997 technical report, the Environment and Natural Resources Committee of the Parliament of Victoria, Australia, concluded that “the risk of translocation of exotic marine species via hull fouling may be as great as that associated with ballast water discharge.”  The Committee also concluded that the biological waste from hull cleaning operations is at least as serious a pollutant as chemical waste.  Therefore, efforts to collect information on ballast water discharges at the ports of the San Francisco Estuary should be complemented, at least initially, by an effort to characterize the risk associated with hull fouling on various seagoing vessels.

Anti-fouling paints are used on the hulls of ships to prevent the build-up of fouling organisms, and currently represent the most effective way of preventing hull fouling.  However, the active constituents in these paints are highly toxic to marine life, and are the subject of pollution prevention efforts worldwide.  Research is ongoing into alternative anti-fouling paints that have the “no-stick” effect of teflon, but they are not yet ready for implementation.  The most effective paints contain tri(n-butyl)tin (TBT) dispersed throughout the paint, which is eventually released at the paint surface to inhibit settlement of organisms.  Prior to the mid-1970’s, copper oxide-based paints were used.  The more effective TBT paints provide about five years of fouling protection, while copper oxide paints only last 2-3 years, and may cause corrosion to aluminum hulls.

Both TBT and copper have been designated pollutants of concern by the Regional Board, and various recent regulations have discouraged the use of TBT in marine paints.  Best management practices implemented at estuary shipyards have discouraged the discharge of hull cleaning operations directly into the estuary, in order to reduce discharges of toxic metals such as TBT and copper.  Explicit restriction of in-water hull cleaning would serve to lower TBT and copper discharges, and also prevent introduction of exotic organisms.  To a certain extent, until suitable alternatives are developed to TBT, having a small area affected by TBT paints may be a trade-off for introducing biological species that spread everywhere and wreak widespread havoc.  At this time, without hull fouling information specific to this estuary, the magnitude of the trade-off is unknown.

Pacific Coast Coordination

For numerous economic and ecological reasons, it is imperative that efforts to control exotic species introductions in this estuary are ultimately implemented in a consistent fashion at all major Pacific coastal ports of the United States and Canada.  Such coordination will be possible through existing associations among agencies, ports, and trade organizations.  An example of an agency-based forum for coordination is the Western Regional Panel on Aquatic Nuisance Species (WRP), established by the Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990, the law that preceded NISA of 1996.  The WRP was initiated to coordinate exotic species control efforts among the states west of the 100th meridian.  The Coastal Committee of the WRP will provide an opportunity to coordinate exotic species control efforts with other California Regional Water Quality Control Boards, the states of Oregon, Washington, Alaska, and Hawaii, and the U.S. Coast Guard.  Other forums may serve the same function, such as the recently established Pacific Ballast Water Group, organized by a coalition of stakeholders in the Pacific Northwest.

Informal coordination at a minimum will be necessary with Canada, particularly with the Port of Vancouver and any other ports and terminals.  Such coordination is not expected to be difficult, based on the proactive stance of the Port of Vancouver on open ocean exchange requirements.

General Approach: Conclusion

We will proceed under the initial assumption that there should be rapid and large reductions in the load of exotic species, and that there will be no measurable load of viable exotic organisms once technologies are evaluated and appropriate technologies are implemented.  Open ocean exchange is not considered to be 100% effective in preventing marine and estuarine bioinvasions, but it would lead to significant reductions in the overall volume of ballast water discharges relative to the current voluntary status of ballast water management.  Hull fouling abatement is presently conducted for economic reasons, but this potential source of exotic species needs to be characterized on various categories of vessels to ensure protection of the estuary.  Hull cleaning operations throughout the estuary should be reviewed to characterize this source, which the Australians have determined as potentially equal to ballast water in terms of risk to estuarine resources
.

First, we intend to amend the Basin Plan establishing a TMDL of zero for exotic species, and a Discharge Prohibition for ballast water and perhaps hull fouling, allowing consideration of exceptions provided that discharges of exotic organisms to the estuary are minimized from these sources.  We will convene affected stakeholders and amend the Basin Plan as soon as practicable.  

Concurrently, as described under “Implementation Plan,” our top priorities are to convene affected stakeholders, characterize ballast water and hull fouling discharges to this estuary, develop and impose best practicable technology currently available (BPT) requirements, and promote technology development and investigate the potential for on-shore treatment facilities.  Subsequent to a federal agency (e.g., U.S. Coast Guard or EPA) investigation on ballast water treatment technology, estimated to take over two years, we intend to implement best available technology economically achievable (BAT), issue new permits and/or cleanup orders as determined appropriate in a stakeholder-driven process, and amend the Basin Plan accordingly.  

An amendment to the California Water Code and/or federal NPDES regulations may be necessary before there can be an effective permit program.  We believe this approach will result in the development and implementation of cost-effective control technology without compromising the competitiveness of ports in the San Francisco Bay Region.  Ultimately, the control of exotic species introductions is vital to the ecology and economy of this region.

Problem Statement:

Exotic Species Introductions:  “Environmental Pathogens”

The 303(d) listing of exotic species is based on documented examples of aquatic biological invasions, both worldwide and local, which have caused demonstrable injury to ecological integrity, economic activity, and public health
.  As such, random exotic species introductions to an estuarine ecosystem are analogous to the exposure of a person to random bacterial or viral pathogens, for instance in drinking water.  To prevent water-borne disease, our society desires a national target of “zero” pathogens for our tap water, but the standards we set are based on the limits of our best available treatment technology.  Since we have a hypothetical goal of completely eliminating exotic species introductions, the system that we develop to protect waters of the state from these “environmental pathogens” could parallel our nation’s technology-based approach to protecting drinking water supplies from water-borne disease, discussed below.

Exotic Species Threaten the Regional Ecology, Economy, and Public Health

A growing body of scientific evidence strongly suggests that shipping ballast water and perhaps hull fouling are the most significant sources of exotic species to the San Francisco Estuary, which can adversely affect the region’s ecology, economy, and public health.   Many exotic species now dominate several habitats in the estuary, reducing biodiversity and in some cases displacing native species, and the rate of invasion within the estuary has been increasing in the last ten years.  A report published in January 1999 by Cornell University estimated that exotic species cost the United States $122 billion per year
.  Threats to economic activities include the fouling of water supply systems, the destruction of fisheries, and the compromising of levee structural integrity.  Public health is threatened by the potential for introduction of toxic dinoflagellate algae (e.g., red tide), cholera and other pathogenic organisms, and the discharge of sewage-contaminated ballast water.  Scientific evidence suggests that the risks posed to beneficial uses by current and future introductions of exotic species are as great as any other pollutant regulated under the Clean Water Act.

As the most significant pathway of exotic species introductions, ballast water and hull fouling discharges threaten most of the beneficial uses of the San Francisco Estuary and its tributaries.  The broad threat relates to the wide range of organisms that have been documented to survive transoceanic transport in ballast tanks and on ship hulls.  Ballast water studies from Coos Bay, Oregon and Chesapeake Bay have revealed species ranging from viruses and dinoflagellate cysts to schools of juvenile fish
.  The potential effects of a new exotic species in the estuary are as broad as the diversity of species found in ballast water.  Based on observed invasions, a new exotic species could displace native and/or sensitive species, deplete or pollute aquaculture, foul water delivery systems, decimate fisheries and associated economies, lead to invasion of freshwater habitats, threaten the health of swimmers, and so on.  Often the establishment of an exotic species is unimpeded by lack of native predators or competitors.  The threatened beneficial uses include cold freshwater habitat (COLD), ocean, commercial, and sport fishing (COMM), estuarine habitat (EST), fish migration (MIGR), fish spawning (SPAWN), municipal and domestic supply (MUN), preservation of rare and endangered species (RARE), water contact recreation (REC1), noncontact water recreation (REC2), shellfish harvesting (SHELL), warm freshwater habitat (WARM), and wildlife habitat (WILD).

Treatment-Based Standards:  Drinking Water Approach to Pathogen Control

In terms of numeric targets, exotic species in estuary water is more akin to pathogens in drinking water than toxic pollutants in estuary water.  For example, our society desires a standard of “zero” for pathogens in tap water, but our system of measuring compliance considers the performance of the best available treatment technology.  Since instances of water-borne disease are now very rare, there is general acceptance of our national treatment-based standards for drinking water, without employing expensive research-level analyses to continually check for the presence of viruses and other microorganisms.  The national treatment standard for viruses in drinking water, established in place of maximum contaminant levels or MCLs, is “4-log-kill” or 99.99% removal of viruses.  For the protozoan cyst Giardia, the treatment standard for drinking water is 3-log kill or 99.9% removal
.  In some cases a single non-native organism has the potential to initiate a biological invasion of the estuary, and for this reason, a numeric target of multiple-log kill, based on treatment or best management practices, may be the desired standard for exotic species.

The design of ballasting equipment allows for incomplete exchange of ballast water and sediments with ocean water.   Ballast sediments are probably largely retained in these operations, and the sediments are known to contain a wide range of viable organisms, depending on the length of the ship’s journey.  Therefore, although limited information is available, the order of magnitude for exotic species removal afforded by open ocean exchange is probably around 90%, or “1-log-kill.”  Such a level of treatment would be inadequate for protection of a drinking water source from pathogens.  Additionally, the most stringent of the mandatory open ocean exchange requirements in place today allows exemptions for heavy weather conditions, when ballast water exchanging operations can jeopardize the ship and its crew.  In such situations, the ballast water discharged is completely unabated, or 0-log-kill.  

While crew safety is of paramount importance, the exemptions under existing mandatory guidelines in the Great Lakes, etc., would continue to allow an unabated threat to this estuary’s beneficial uses.  This ongoing threat suggests the need for a comprehensive technology evaluation of the collection and treatment of ballast water at ports, also known as “on-shore treatment.”  On-board treatment should also be considered, but for numerous legal and technical reasons, it may not be feasible to implement.  For example, U.S. authority to require such permanent elements on ships under foreign flags (i.e., 97% of the world fleet) is severely limited. 

Regulatory Authorities

Numerous laws prevent the intentional introduction of non-native species in both aquatic and terrestrial habitats, but laws and regulations currently in effect do not explicitly require characterization, abatement or treatment of ship ballast water and hull fouling.  Provisions of the federal Clean Water Act (CWA) and the state Porter-Cologne Water Quality Control Act (California Water Code or CWC) could apply to the introduction of exotic species from ship hulls or in ballast water releases, as a waste discharge of a biological pollutant.  Ballast water and hull fouling constitute a “waste” as defined by the CWC at Section 13050.

A potential conflict exists between the CWA statute and its implementing regulations at 40 CFR 122.3(a) that does not require vessels to have permits for discharges under the National Pollutant Discharge Elimination System (NPDES) of point source pollution permitting.  As described above, the federal and state statutes define these discharges as point sources of pollution, but the regulations authored by the EPA presently may not allow the regulating system to impose any accountability or control on them.  On January 13, 1999, a coalition of scientists and diverse groups formally petitioned the EPA Administrator to repeal the regulations set forth at 40 CFR 122.3(a), on the grounds that any vessel exclusion is illegal and runs counter to case law.   Eighteen representatives to Congress from the Bay Area jointly signed a bipartisan letter dated February 11, 1999, urging the Administrator to repeal the vessel discharge regulation at 40 CFR 122.3(a), on the basis that the regulation was drafted at a time when this exotic species vector was poorly understood.  EPA responded on April 6, 1999, committing to a staff report on regulatory options by September 1999.

The permitting system under the California Water Code, “waste discharge requirements” or WDRs, could be used to regulate vessel discharges to waters of the state.  However, it is desirable to implement such surface water discharges under the federal NPDES program for two reasons.  First, all surface water discharges in California are presently regulated under the NPDES program, and any permitting program for ballast water should be consistent with this approach.  Second, states’ authority to regulate interstate and international commerce is legally questionable.  For this reason, use of the federal permitting system may be more legally defensible.

Additional Work Needed:
Basin Plan Prohibition

Enough information exists to justify a Basin Plan prohibition for ballast water and hull fouling discharges, and to develop the mechanism for allowing exceptions to this prohibition.  The specific exceptions will allow the development of appropriate management practices and technology and their rapid implementation.  Table 4-1 of the Basin Plan should be amended to include this prohibition, and Chapter 4 amended with a description of exception mechanism(s) to this prohibition.

Discharge Monitoring

Although researchers have sampled and studied the organisms in ballast water at numerous ports around the world, the ballast water arriving in the San Francisco Estuary has never been sampled, and only rough estimates are available on the total annual volume of this discharge.  Annually, as much as 4 billion gallons of ballast water are discharged to this estuary (11 million gallons per day or mgd), including approximately one billion gallons of foreign ballast water (3 mgd)
.  Given that this estuary has been characterized as the “most invaded estuary” in the nation by agencies and scientists, the lack of information specific to these ongoing discharges is problematic.  Information on the organisms discharged with ballast water is needed to assess the urgency of implementing ballast water management, to characterize the nature of this stressor on the estuary’s ecosystem, and to provide baseline data against which to measure the effectiveness of future control efforts.

Technology Development and Evaluation

While there is general consensus that introduction of exotic species to the estuary is a problem, there is an outstanding issue regarding the best available technology economically achievable (BAT) to address the problem. The issue should be resolved before a permitting system is implemented.  Finalizing the technology guidance will require federal agency leadership, extensive stakeholder involvement, and engineering feasibility studies, estimated to take a minimum of two years. 

TMDL product:  Basin Plan Amendment prohibiting ballast water and potentially hull fouling discharges.  Basin Plan Amendment allowing exceptions to this prohibition, which encourage development and implementation of appropriate management practices and technology.
Numeric Targets: The Desired Future Condition:

Because of the significant risks, the working hypothesis is that a water quality-based endpoint to achieve the estuary’s water quality standards is no exotic species.  In other words, an acceptable total maximum daily load (TMDL) of exotic organisms or species is “zero.”  Based on the worst case examples documented worldwide, the San Francisco Estuary does not have a capacity to assimilate exotic organisms in a general sense.  Technically, this estuarine ecosystem may have a range of abilities to assimilate, or otherwise adapt to, various exotic species introductions.  However, the Asian clam (Potamacorbula amurensis) provides us with a sobering example of a species that was not assimilated, but conversely, changed the fundamental trophic structure of the San Francisco Estuary ecosystem by annually depleting the spring phytoplankton bloom, beginning in the early 1990’s
.  The Chinese Mitten Crab (Eriocheir sinensis) is another example of an organism that can not be assimilated by this ecosystem.  In September 1998, millions of individuals of this recently introduced species clogged water intake systems of the state and federal water supply aqueducts and compromised the functioning of fish screens designed to protect endangered fish species.  These recent incidents show how an exotic species can threaten beneficial uses such as municipal domestic and agricultural supply (MUN, AGR) and preservation of rare and endangered species (RARE).

At this time, we do not know whether implementation of technology-based limits on ballast water discharges will lead to attainment of water quality standards for water bodies of the San Francisco Estuary.  Under the CWA statute at Sections 301(b)(1)(A) and 303(d), a TMDL is required when a water body does not meet water quality standards and point sources requiring NPDES permits with technology-based effluent limits have still not solved the problem.  Based on the current federal regulations, the vessels cannot be issued NPDES permits because they are exempt.  Therefore, the TMDL is required, and the zero load will be “allocated” to non-NPDES sources of exotic organisms.  

Status:
No official numeric target exists.

Additional Work Needed:
· Establish “zero” as the total maximum daily load for exotic organisms, as part of the Basin Plan amendments establishing a Discharge Prohibition and associated Exception Mechanisms.

· Source Analysis and Technology Evaluation, as described below.

TMDL product:  Basin Plan Amendment establishing a TMDL of zero for exotic organisms.
Source Analysis:

Ballast water is considered to be the most significant source of exotic organisms and species to the estuary.  Hull fouling by exotic species may be important, but more information is necessary to verify the magnitude and risk associated with this source.  These ongoing sources of exotic species to the estuary are presently uncontrolled, but the magnitude of these sources is presently inferred, because no estuary-specific data on ballast water or hull fouling have been collected.  

Source characterization for exotic species necessitates the standardization of protocols for biological monitoring.  Standardized monitoring protocols will be important for generating useful information for management decisions.  Such protocols should be consistent and somewhat simple, in order to demonstrate improvements relative to the existing setting, show relative effectiveness of different technologies and management practices, and detect whether exotic species have been introduced into the aquatic environment near ballast and hull discharge locations.

Potential portals of entry for ballast water and hull fouling to the estuary are listed below in Table 1.  Part of the source analysis will focus on verifying the presence or absence of these sources, and gauging the effectiveness of existing Regional Board programmatic efforts.   Existing permits include four individual NPDES permits for large graving docks at Mare Island and Hunters Point (vessel repair and ship dismantling facilities), and floating drydocks at the Port of San Francisco and Bay Ship and Yacht in Alameda (large vessel repair facilities).  

A General NPDES permit for boatyards, adopted in the early 1990’s, prohibited hull cleaning discharges from these facilities, and many improvements were implemented at 40 facilities around the region.  When the permit came up for renewal a few years ago, it was allowed to expire because best management practices had been implemented at most (or all) of the facilities, directing process waste away from waters of the state.  When it expired, these facilities were instructed to file a notice of intent (NOI) to comply with the statewide general industrial stormwater permit, and the general NPDES permit for process wastes was not renewed.

Status:

Probable sources identified.  Source characterization has not commenced.

TABLE 1

POTENTIAL SOURCES OF BALLAST WATER AND HULL FOULING DISCHARGES

SAN FRANCISCO BAY REGION

	POTENTIAL SOURCE OF EXOTIC SPECIES INTRODUCTION
	CURRENT LEVEL OF REGIONAL BOARD REGULATION
	BALLAST WATER SOURCE
	HULL FOULING SOURCE

	Ports (including Refineries)

· Container Ships*

· General Cargo Ships

· Chemical Tankers

· Modern Oil Tankers**

· Woodchip Carriers

· Bulk Carriers

· Roll On/Roll Off Vessels
	None
(Some named as secondary dischargers under Drydock NPDES permits, below, and oily ballast from oil tankers is collected and treated at refinery wastewater treatment plants)
	X

X

X

X
X
X

X

X
	X

X

X

X

X

X

X

X

	Marinas

· Commercial Fishing Vessels

· Recreational Craft
	None
	
	X

X

X

	Drydocks

· Floating Drydocks

· Large Vessel Repair & Maintenance

· Graving Docks

· Ship Dismantling

· Large Vessel Repair & Maintenance
	Four NPDES Permits

· Discharge of Ballast Water is Prohibited (e.g., divert to sanitary sewer)

· Discharge of Vessel Cleaning Waste is Prohibited (e.g., dewater and send to landfill, and send wastewater to sanitary sewer)
	X

X

X

X

X

X
	X

X

X

	Larger Vessel Repair Facilities

· Marine Railways
	Potential Unpermitted Sources
	X

X
	X

X

	Boatyards 

(Cleaning and maintenance of fishing and recreational vessels typically less than 60’)
	Expired General NPDES Permit

· 40 boatyards were permitted

· Prohibition on discharge of process wastes (includes paints, metals, debris, and fouling organisms)

· Process wastes go to sanitary sewer

· Storm water covered under Industrial Storm Water General NPDES Permit
	
	X


* Container Ships are the principal vessel present at the region’s largest port, the Port of Oakland. 

** Ballast water from Oil Tankers is collected and treated at all refineries in the region.

Source Analysis (cont.)

Additional Work Needed:
	· Participate in the development and implementation of a Monitoring Plan for Ballast Water and Hull Fouling Discharges (not as lead agency)

· Flow, Chemical, and Biological Monitoring

· Determine Exotic Species Content

· Determine Pathogen Content

· Determine Effectiveness of Open Ocean Exchange

· Specify Sampling and Reporting Protocols for Ballast Water and Hull Fouling

· Establish Appropriate Receiving Water Monitoring Sites for Early Detection of Exotic Species Introductions (e.g., wetland restoration sites, local benthic community sites, etc.) 
	FY1999/00 1/8 PY          $50k contracts

FY2000/01 1/8 PY          $50k contracts



	· Inspection of Permitted Drydock Facilities and Identification and Regulation of Unpermitted Vessel Repair Facilities
	FY1999/00  1/8  PY         

FY2000/01  1/8  PY         

	· Review of Hull Fouling Information from Marinas, Boatyards, and Drydocks
	FY1999/00  1/8 PY         

FY2000/01  1/8 PY                  


TMDL product:  Source and loading characterization for ballast water and hull fouling. 
Allocations:
Status:
There is no allocation.  A fair allocation of responsibility for controlling sources of exotic species is a goal of this process, which will require extensive stakeholder involvement.

Additional Work Needed:
The Source Analysis tasks described above should result in the identification and characterization of ballast water and hull fouling sources that are contributing exotic species loads to the estuary.  The sources will be responsible for gaining compliance with the Basin Plan by qualifying for an exception to the ballast water and/or hull fouling discharge prohibition through appropriate action.

Implementation Plan:

The exact mechanism of TMDL implementation is not known at this time.  Stakeholders must guide the process to decide what monitoring methods to employ, what technologies and practices to implement, and what regulatory approach to utilize.  To successfully implement controls on ballast water and hull fouling discharges, however, the next steps have been discussed above and are clear:

(1) Exotic Species Monitoring Protocols

· Standardization

· Discharge Monitoring

· Open Ocean Exchange Effectiveness

(1) Technology Development and Evaluation

· On-Shore Treatment – various methods

· On-Board Treatment – various methods

· Open Ocean Exchange Combined with Other Management Practices

(1) Permitting or other Regulatory Program

· State Waste Discharge Requirements (WDRs) and/or NPDES permits

· Self-Monitoring and/or Surveillance Programs

· Named entities on permits:  Ports, Marinas, Drydocks, and/or Shipping Companies

All parties agree about the urgency of controlling exotic species introductions.  No parties presently have enough information to determine the best method for this control.  Monitoring based on standardized protocols is needed to help us evaluate the best control methods.  The best control methods need to be mandatory to effectively restrict exotic species introductions.  Since 1990, voluntary guidelines have been in place, but have had no effect on the accelerating pace of exotic species introductions.  Protection of the estuary’s beneficial uses from factors such as exotic species is within the authority and spirit of the Clean Water Act and the California Water Code.  The regulatory mechanisms under these successful environmental laws provide enough flexibility to enable the most cost-effective management decisions, but enough authority to ensure that these decisions get made and implemented in a timely manner.  

If certain regulatory barriers are removed at 40 CFR 122.3(a), the Clean Water Act’s NPDES permitting program could be applied to the ballast water and/or hull fouling discharges from ships.  A diverse array of individuals and organizations are in favor of implementing the NPDES permit program due to its success in reducing pollutant discharges from cities and industries, and its associated proven enforcement mechanisms.

A successful model exists under the NPDES program that could be implemented based on the interaction of the state permitting authority (the Regional Board) and ports.  In terms of the NPDES program, commercial ports are analogous to municipal sewage treatment plants, with shipping companies similar to industrial users of the municipal collection system.  States and the EPA do not have the resources to permit every industry that discharges to a sanitary sewer, so the industrial pretreatment program was established and delegated to cities to implement.  The cities remain responsible for the effluent that enters waters of the state, and design their industrial permitting programs to meet their “end-of-pipe” requirements.  Some sanitation districts in California regulate over 500 industries under this program.  The industrial pretreatment program has reduced industrial pollution of waters of this region by over 90% on a mass basis since its inception in 1983.

Hypothetically, if ports took responsibility for a centralized collection and treatment system for ballast water, one NPDES permit could be issued for such a facility and the port would tailor requirements for its shipping companies to meet its “end-of-pipe” requirements.  These “end-of-pipe” requirements could be water quality-based (e.g., viable organisms per volume discharged) or treatment-based, as with drinking water requirements in our nation.  Alternatively, if on-board treatment systems were implemented by shipping companies, an NPDES permit for the port could detail the port’s responsibilities to provide assurance to the Board that these treatment systems are operational and meeting treatment standards.  In either scenario, the permit would function as a memorandum of understanding between the Regional Board and the port - a clear statement of the procedures and responsibilities of each entity, as well as what is expected of the myriad ships that enter and exit the ports daily.  Presently, the second scenario is not authorized by existing law.

To address exotic species, we can look to successful regulatory and technical tools that exist in our regulation of sewage, industrial wastewater, and drinking water.  As a result of these tools, pollution and water-borne disease have been significantly reduced in this nation.  It is reasonable for us to explore the ability of these existing tools to stem the rising tide of “environmental pathogens” in our waters – it is consistent with their original intent.

	· Establish and maintain Stakeholder Forum to develop implementation plan and to track and review current and additional work. 
	FY1999/00  1/8 PY

FY2000/01  1/8 PY

FY2001/02  1/8 PY

FY2002/03  1/8 PY

	· Review and Comment on Engineering Feasibility Analyses for On-Shore and On-Board Treatment Methods (with stakeholders)

· Evaluate Treatment-Based Standards for Exotic Species Removal
	FY1999/00  1/8 PY         $100k contracts

FY2000/01  1/8 PY         $100k contracts

FY2001/02  1/8 PY         

	· Establish implementation schedule
	FY2001/02  1/8 PY

	· Participate in Technical Conferences on Ballast Water/Hull Fouling Discharge Monitoring and Emerging Technologies
	FY2000/01  1/8 PY         

	· Consider accountability mechanisms and regulatory approaches, such as self-monitoring, permitting, and surveillance
	FY2000/01  1/8 PY

	· Develop and Implement Inspection and Surveillance Plan with U.S. Coast Guard and Department of Fish and Game, Oil Spill Prevention and Response (OSPR)
	FY1999/00  1/8 PY         

FY2000/01  1/8 PY         

FY2001/02  1/8 PY         

FY2002/03  1/8 PY         

	· Implement Permitting Program for Ballast Water and Hull Fouling Discharge Control
	FY2002/03  1 PY          

FY2003/04  1 PY          


Monitoring/ Reevaluation:
Status:
No monitoring is presently conducted on ballast water/hull fouling discharges to the estuary.  No standardized monitoring protocols have been proposed for exotic species.  Once established in the estuarine ecosystem, exotic species are monitored and sometimes controlled under various Bay-Delta programs.

Additional Work Needed:
Initially, there are three specific monitoring needs. The first was described above under source analysis, which emphasizes the importance of standardized protocols.  An effort to define these protocols should proceed rapidly in coordination with the state agencies involved with exotic species control (e.g., CDFG, OSPR, DWR, and others).  The Regional Board would not be the lead agency on this item.

The second monitoring effort would identify the locations and characterize the biological content of ballast water and hull fouling discharges to the estuary, and describe the risk to estuarine resources.  Techniques for the early detection of newly introduced exotic organisms should be an element of this monitoring effort, and such techniques may be recommended as part of a surveillance program under TMDL implementation.  These elements are included under Source Analysis tasks, above, but the Regional Board’s role would be as a participant, and not the lead agency.

The third monitoring effort provides information on the efficacy of best management practices such as open ocean exchange and drydock hull cleaning in removing or neutralizing exotic organisms.  A follow-on to this monitoring will occur when more technological options are recommended for further consideration.

Ongoing monitoring associated with compliance tracking, when appropriately initiated, will provide information on the compliance of watercraft and ports with recommended requirements, and track the overall success of the regulatory effort.  Such monitoring efforts should be initiated at the close of the period when BAT is defined, perhaps in three years, and will enable continuous reevaluation of BPT and BAT implementation.

	· Evaluate source control effectiveness and to refine TMDL if necessary
	FY2001/02  ¼ PY            

FY2002/03  ¼ PY


TMDL product:  Standard protocols for monitoring exotic organisms (from other agencies such as CDFG).  Evaluation of source control effectiveness and refinement of TMDL, if necessary, in two or more years.  
Basin Planning Process:

This section describes the additional work required to adopt the regulatory provisions developed in the course of completing all of the tasks outlined above--i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

Basin Plan amendments regarding exotic species will begin with two phases.  Phase I was described above under “general approach” and “problem statement,” and includes a Basin Plan Prohibition and Exception Mechanisms in Chapter 4.

Phase II of Basin Plan amendments will occur after a thorough, national review of available technology by appropriate experts and stakeholders.  The Phase II amendments are expected to be much more detailed, and describe the best available technology economically achievable (BAT), any treatment-based standards or technology-based limits that are proposed, and the permitting program, if any, that is proposed for ports, marinas, and/or shipping companies.  If NPDES permits are used, assuming revision of the federal regulations, then they will include prohibitions, technology-based effluent limitations, receiving water limitations, special provisions, and a self-monitoring program.  

Status:
None.

Additional Work Needed:
	· Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.)

· Source Descriptions

· Economics

· Discharge Prohibitions

· Exception Mechanisms

· Permitting Process, if necessary

· Enforcement Mechanisms
	FY1999/00  1/8PY 

FY2003/04  1/2 PY

	· Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and EPA review.
	FY1999/00   1/8PY

FY2003/04   ¼ PY


TMDL product: In late 1999, Chapter 4 Basin Plan amendments for a TMDL of zero and a Discharge Prohibition and Exceptions.  Subsequent to technology review conducted by an appropriate federal agency, e.g., EPA, Chapter 4 Basin Plan amendments describing best available technology economically achievable (BAT), the permitting process, and enforcement mechanisms.
TOTALS:

	
	FY1999/00     1 PY        $150k contracts

	
	FY2000/01     1 PY        $150k contracts

	
	FY2001/02     3/4 PY              

	
	FY2002/03     1 ½ PY

	
	FY2003/04     1 ½ PY                
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SOUTH SF BAY - COPPER AND NICKEL TMDL WORKPLAN 

DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 

Water Body: South San Francisco Bay 

Stressor:  Copper and Nickel
General Approach:

The City of San Jose has agreed to fund the necessary studies to develop a Total Maximum Daily Load (TMDL) for copper and nickel in the South Bay. The City has appropriated approximately $3.5 million for this effort, and it is expected to take about four years, beginning in late 1998. A stakeholder group (the TMDL Work Group - TWG) has been formed to direct the studies being done and to attempt to develop consensus on policy issues. The TWG is part of the Santa Clara Basin Watershed Management Initiative.

There are four major gaps that must be filled to establish a copper and nickel TMDL for South San Francisco Bay:

1) stakeholder consensus on the appropriate indicator organisms;

2) the extent to which copper and nickel in the bay are bioavailable;

3) the resulting site-specific objectives for copper and nickel; and 

4) the magnitude of contemporary runoff sources and remobilized historic deposits.

Selection of appropriate indicator organisms will likely drive the decision whether or not to continue listing copper and nickel, because sensitivity varies by orders of magnitude among different organisms. Toxicity is related to concentrations of free ionic metals; binding by organic matter and particles reduces the biological availability. Once consensus is attained on the appropriate indicator organisms, numeric targets should be established.

Trace metals present a unique problem for the TMDL process because ambient concentrations reflect the superposition of contemporary human inputs, remobilized historic deposits, and ongoing natural sources. Copper and nickel have been two of the most challenging metals from a regulatory standpoint, because ambient concentrations in the South Bay still approach or exceed federal criteria, despite massive reductions in contemporary point source loadings over the past decade.

Substantial progress towards development of a TMDL has been made by the Santa Clara Basin Watershed Management Initiative. The following draft reports have been developed: 1. Conceptual Model of Copper and Nickel in the South Bay; 2. Source Characterization; 3. Geographic Information System for the South Bay; 4. Preliminary Model Summary; and 5. Impairment Assessment Report.  The TWG expects to finalize the draft reports this year. Regional Board staff will use the information and any consensus positions from the TWG, to take the next steps in the process (i.e. develop site specific objectives and re-evaluate the 303(d) listing).  Regional Board staff will begin these steps in early 2000.

Problem Statement:

Status:

Copper and nickel listings are based on the possible impairment of estuarine beneficial uses, including fish spawning and estuarine habitat.  Regional Monitoring Program data show that copper and nickel concentrations exceed threshold toxicities for sensitive aquatic indicator species, including organisms used to derive US EPA’s National Toxics Rule (NTR) criteria.  Dissolved copper concentrations exceed the draft California Toxic Rule (CTR) saltwater criterion more than half of the times sampled in South San Francisco Bay. When the CTR is promulgated, the dissolved criteria will become the default water quality objectives for all Bay segments, unless USEPA approves site specific objectives.

The Regional Board is using the Santa Clara Basin Watershed Management Initiative as a stakeholder forum for development of a TMDL for copper and nickel in South San Francisco Bay, including consideration of a site specific objectives for copper and nickel.  Studies conducted by the City of San Jose in accordance with USEPA guidance to support a site specific objectives are currently being reviewed. 

Additional Work Needed:

Issues associated with the possible impairment of estuarine beneficial uses by copper and nickel need resolution.  These are issues that must be resolved in the consideration of  site specific objectives and associated reassessment of the South Bay.  Two critical issues pertain to the appropriate indicator species that should be considered and the extent of copper and nickel bioavailability in South San Francisco Bay. 

Indicator Species
The extent of the water quality impairment due to copper and  nickel depends on the indicator species selected.  For example, many types of marine algae are orders of magnitude more sensitive to copper than larger invertebrates. Current and proposed Federal criteria are driven by the latter, i.e., reproductive success of the blue mussel, Mytilus edulis. The only algae represented in the national dataset are diatoms, the most copper-tolerant species.  Consequently, the significance of copper sensitive algae species, such as dinoflagellates and cyanobacteria, needs to be resolved. An initial review of indicator organisms for South San Francisco Bay has been prepared by the City of San Jose and is currently being reviewed by the Santa Clara Basin Watershed Management Initiative, Regional Board staff, and external scientists.

	· Complete review of indicator organisms.
	FY1999/00      1/8 PY

	· Conduct studies to establish and verify significance of copper and/or nickel to selected species.
	FY2000/01      1/8 PY 


(Note: PYs listed in this Workplan are for Regional Board staff only and reflect anticipated resources needed to work with the TWG and to complete necessary actions by the Regional Board to implement TMDL products.)

Copper and Nickel Bioavailability 

Once a policy decision has been made regarding the most appropriate indicator organisms for the South Bay, information can be developed to derive protective site specific objectives that account for the different biological availabilities of copper and nickel forms. The chemical forms that cause toxic effects may be difficult to measure directly. An alternative is to modify dissolved measurements to account for binding (complexation) by organic ligands and other interactions.  For example, US EPA has directly linked organic complexation of copper to reduced toxicity though a water effect ratio (WER) in its regulatory guidance.  

The City of San Jose has done studies on WER for copper and acute to chronic ratios for nickel. These need to be reviewed in light of the indicator species selection.  Additional studies may be needed.

	· Review of copper and nickel bioavailability studies
	FY1999/00         1/8 PY

	 Additional studies if needed
	FY2001/02         1/8 PY


Site Specific Objectives 

Once indicator species and bioavailability issues have been resolved, then US EPA guidelines should be followed to develop a site-specific objectives for copper and nickel. Possible impairment can then be reassessed based on the site-specific objectives. A refined problem statement and potential delisting may be the outcome of these efforts.

	 Establish copper and nickel site specific objectives and refine problem statement
	FY2000/01         1/8 PY


TMDL product: Site Specific Objective; 303(d) listing review and refinement (potential delisting).
Numeric Targets - The Desired Future Condition:

Status:
The desired future condition is attainment of numeric water quality objectives that are protective of estuarine beneficial uses. The City of San Jose and the Santa Clara Basin Watershed Management Initiative are in the process of developing a Conceptual Model which describes the relevant processes that affect copper and nickel loading to South San Francisco Bay. They are developing a plan for implementation of short term studies to fill critical information gaps.  They are also screening two and three dimensional models for potential calculations of total maximum daily loads of copper and nickel that will ensure attainment of a numeric water quality objective.

Additional Work Needed:

Implementation of these tasks, except for the conceptual model task, is tied to resolution of the problem statement issues.  The Conceptual Model is a tool for resolving the issues.
	· Review Conceptual Model 
	FY1999/00       1/8 PY

	· Identify critical information needs and conduct appropriate studies
	FY2000/01       1/8 PY 

	· Review and refine appropriate quantitative model(s) 
	FY2001/02       1/8 PY

	· Calculate TMDL
	FY2002/03       1/8 PY


TMDL product:  TMDL
Source Analysis:

Status:

Preliminary information is available through the Santa Clara Basin Watershed Management Initiative draft Source Characterization Report. 

Additional Work Needed:
	· Finalize Characterization Report
	FY2000/01       1/8 PY 

	· Additional studies if needed
	FY2001/02       1/8 PY


TMDL product: source and loading characterization.
Allocations:
Status:
The Basin Plan does not contain numerical water quality objectives for the South Bay. Current wastewater permits contain numerical effluent limitations based on plant performance which meet narrative water quality objectives for the South Bay.  Urban runoff permits contain requirements for actions to meet narrative receiving water limitations.

Additional Work Needed:
	· If no TMDL, establish Basin Plan water quality based effluent limitations requirements
	FY2001/02       1/8 PY 

	· If TMDL is established, identify and evaluate allocation alternatives, and establish appropriate wasteload allocation/load allocation.
	FY2002/03       1/8 PY


TMDL product: water quality based effluent limitations requirements and/or wasteload allocation/load allocation
Implementation Plan:
Status:
The Santa Clara Basin Watershed Management Initiative is providing a forum to work with stakeholders on a TMDL for copper and nickel in the South Bay.

Additional Work Needed:
Stakeholder support is critical to the success of these efforts.  A stakeholder forum for oversight and review of all tasks (e.g., site-specific objectives, conceptual model) needs to continue. In addition to tasks associated with the other TMDL elements, the stakeholder group will be responsible for development of an implementation plan of preventive or control actions to resolve copper  and nickel impairment issues. This plan will be part of the Watershed Management Plan for the Santa Clara Basin.

	· Participate in Stakeholder Forum (TWG) to develop implementation plan and to tract and review current and additional work. 
	FY1999/00       1/8 PY

FY2000/01       1/8 PY

FY2001/02       1/8 PY

FY2002/03       1/8 PY

	· Based on results of TMDL process, evaluate and establish pollution prevention strategy
	FY2002/03       1/8 PY


TMDL product: Implementation Plan for prevention and control actions.
Monitoring/ Reevaluation:

Status:
The Regional Monitoring Program and the wastewater treatment plants currently monitor ambient concentrations of copper and nickel in the South Bay.

Additional Work Needed:

	· Review and revise Regional Monitoring Program, NPDES monitoring, and Watershed Management Plan monitoring to track and verify effectiveness of prevention and control measures.
	FY2002/03       1/8 PY




TMDL product: monitoring program to track success of actions and progress towards attainment of water quality objectives.
Basin Planning Process:
This section describes the additional work required to adopt the regulatory provisions developed in the course of completing all of the tasks outlined above--i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

	· Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.)
	FY2003/04      ( PY

	· Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and EPA review.
	FY2003/04      ( PY


TMDL product: integration of all pieces, formal adoption
TOTALS:

	
	FY1999/00      ( PY

	
	FY2000/01      5/8 PY

	
	FY2001/02      5/8 PY

	
	FY2002/03      5/8 PY

	
	FY2003/04      ( PY


SF BAY URBAN CREEKS - DIAZINON TMDL WORKPLAN
DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 

(This draft is same version under review by the Urban Pesticide Committee; only minor format changes have been made.)
Water Body: Urban Creeks

Stessor:  Diazinon
General Approach:

Resolution of water quality impairment due to diazinon in urban creeks will require a stakeholder involvement process.  This is due to the nature of the problem and complications related to regulatory authority.  Although primary source of diazinon in urban creeks is storm water runoff from urban areas, storm water runoff is just the conveyance mechanism.  The actual sources are urban uses of the pesticide diazinon.  Municipalities responsible for storm water runoff cannot regulate use of pesticides; neither can Regional Boards.  Authority for pesticide regulation resides with USEPA at the national level and the Department of Pesticide Regulation in California.

Through a stakeholder forum, we will seek development of a diazinon load reduction strategy that integrates actions in the key TMDL elements, Problem Definition, Source Analysis, and Implementation Plan.  Derivation of a Total Maximum Daily Load will be only be done on representative urban creeks to the extent necessary to link implementation actions on significant sources sufficient to resolve the impairment problem.

We also recognize that there are other organophosphate pesticides, particularly chlorpyrifos, that are used for purposes similar to diazinon and which may also cause toxicity, and as such, we will seek opportunity to consider them in the strategy.  We also want to preclude establishing a control strategy that would result in substituting use of diazinon with another possibly more toxic pesticide.  

Furthermore, we recognize that diazinon (and chlorpyrifos) has been observed to cause toxicity in municipal wastewater discharges, and we will seek opportunity to consider control of wastewater toxicity as part of the strategy.  Most importantly, we want to preclude establishing a strategy that converts an urban runoff toxicity problem into a municipal wastewater toxicity problem. 

Problem Statement:
Status:

Diazinon is a common organophosphate pesticide, one of the most widely used for insect control in urban areas. Diazinon has been confirmed through toxicity identification evaluation (TIE) procedures using Ceriodaphnia dubia to be a major cause of toxicity observed in urban creeks and storm water discharges, including discharges from exclusively residential watersheds.  Monitoring effort found diazinon in urban creeks and storm water discharges at concentrations above levels that are both acutely and chronically toxic to aquatic organisms.  Of particular concern is the extensive household use of diazinon that implies diazinon presence, and possibly toxicity, throughout most urban watersheds.  

Currently, there is no water quality objective for diazinon, and the impairment findings are based on assessment of only a few urban creeks that are considered representative of all urban creeks in the Region.

Additional Work Needed:
There are several outstanding problem definition issues in need of resolution.  These include: review and potential revision of the environmental indicators and associated benchmarks or threshold levels that are the basis of the finding of impairment or threat of impairment including establishing a water quality objective for diazinon; development and implementation of a watershed/waterbody characterization and assessment strategy; and refinement of the list of impaired urban creeks. 

	· Establish indicators, benchmarks, sampling and analysis protocols, data quality and quantity requirements, and develop and implement monitoring plan
	Year 1     ¼ PY      $250,000 contracts

Year 2     ¼ PY



	· Refine problem statement and revised list of impaired creeks
	Year 3     ¼ PY


TMDL product: 303(d) listing review and refinement, method for assessing the narrative standard.
Numeric Targets: The Desired Future Condition:

The desired future condition is elimination of observed toxicity in urban creeks and attainment of a water quality objective for diazinon.

Status:

A preliminary analysis of the mass load of diazinon indicates that as little as 30 grams of diazinon out of an estimated total of 100,000 grams applied in an urban watershed in a year can account for observed concentration in the urban creek.  These numbers are gross estimates and can only be confirmed through more extensive creek monitoring and source analysis. Deriving and verifying a reasonably accurate total maximum daily load of diazinon for each urban creek listed as impaired will be difficult and resource intensive.  

Additional Work Needed:
As a start, derive “simple” TMDL using data generated to refine the problem definition as described above and to complete the source analysis described below.  Such “simple” TMDLs would be derived for watersheds deemed representative of impaired urban creeks and would guide development of potential prevention and control options.

	· Derive “simple” TMDL for representative urban creeks
	Year 3       ¼ PY   $100,000 contracts


TMDL product: TMDLs for representative urban creeks
Source Analysis:
Status:

The primary source of diazinon in urban creeks is storm water runoff from urban areas.  Sampling of runoff from urbanized areas in Alameda County indicated that residential areas were a significant source of diazinon, but runoff from commercial areas also may have been a source. It is not known what portion of the diazinon found in local creeks is attributable to use in accordance with label directions versus improper disposal or over-application, but a preliminary study of runoff from residential properties suggests that the concentrations found in creeks may be attributable to proper use.

Additional Work Needed:
	· Conduct studies to evaluate sources of diazinon in urban creeks, including: proper versus improper uses; applications to pervious versus impervious areas; and if certain formulations have a greater tendency to be transported by urban runoff than other formulations.
	Year 1      ¼ PY    $400,000 contracts

Year 2      ¼ PY


TMDL product: source and loading characterization, identification of problematic uses, applications, and/or formulations.
Allocations:
Status:
As noted in the Source Analysis discussion, the primary source of diazinon in urban creeks is storm water runoff from urban areas.  Although this may imply that load reduction responsibility should be allocated to urban runoff discharges, such an allocation is not feasible or appropriate.  Municipalities responsible for urban runoff discharges do not have authority to regulate pesticides and pesticide uses.  They can only control their own uses and implement outreach and education measures to promote proper use and disposal practices. The allocation issue is further compounded by the unresolved issue as to whether toxic levels of diazinon in creeks may be attributable to proper uses in accordance with label instructions.

Additional Work Needed:
The Source Analysis task described previously should result in the identification and characterization of problemmatic uses, applications, and/or formulations.  This would lead to a combination of actions as discussed in the Implementation Plan element.  Further, refinement of the allocation process would require much more detailed monitoring and modeling data.

Implementation Plan:
Status:
The Urban Pesticide Toxicity Control Strategy, Bay Area / Central Valley Coordinating Committee (Urban Pesticide Committee) was formed in December 1995 by the Central Valley and San Francisco Bay Regional Boards and Bay Area and Central Valley urban runoff dischargers when the urban pesticide toxicity issue surfaced.  It’s original purpose was to coordinate its participant’s activities to develop and implement an urban pesticide toxicity control strategy.  This approach/formula worked reasonably well in the early days of the committee (1996) as participants coordinated and/or shared fact finding activities and results.  However, as of late progress has stagnated since participation is limited and participants have few activities to coordinate.  

Additional Work Needed:
Despite its shortcomings, the Urban Pesticide Committee strives to coordinate urban pesticide toxicity reduction activities and actions by its participants within three areas: (1) Outreach and Education; (2) Regulatory Improvements; and (3) Monitoring and Science. Monitoring and Science activities and actions encompass tasks identified in the Problem Definition, Source Analysis, and Monitoring/Reevaluation elements of this workplan. The Urban Pesticide Committee also provides a forum to coordinate or engage the activities and actions of all stakeholders including: municipal urban runoff dischargers; municipal wastewater dischargers, Regional Water Quality Control Boards; California Department of Pesticide Regulation; US Environmental Protection Agency; County Agriculture Commissioners; Pest Control Operators; pesticide manufacturers and formulaters; academia; consultants; and public interest groups.

	· Recognize the Urban Pesticide Committee as a Stakeholder Forum charged with development of an implementation plan of prevention and control actions and to tract and review current and additional work. 
	Year 1       ¼ PY   $50,000 contracts

Year 2       ¼ PY   $50,000 contracts

Year 3       ¼ PY   $50,000 contracts

Year 4       ¼ PY   $50,000 contracts

	· Develop outreach and education strategy: 

- identify target audiences including residential users, distributors, commecial and institutional facilities, and public agencies; and 

- establish rationales, strategies, messages, and tracking and effectiveness measures for each target audience.
	Year 1       ¼ PY   $100,000 contracts



	· Develop regulatory improvement strategy including restrictions on problematic uses, applications, and formulations.
	Year 2       ¼ PY    $50,000 contracts



	· Establish prevention and control actions Implementation Plan
	Year 3       ¼ PY    $50,000 contracts

Year 4       ¼ PY    $50,000 contracts


TMDL product: Implementation Plan for prevention and control actions.
Monitoring/ Reevaluation:
Status:
None.

Additional Work Needed:

	· Develop and implement program to track and verify effectiveness of  prevention and control measures and attainment of desired end point (eg., no toxicity in urban creeks).
	Year 4       ½ PY   $100,000 contracts




TMDL product: monitoring program to track success of actions and progress towards attainment.
Basin Planning Process:
This section describes the additional work required to adopt the regulatory provisions developed in the course of completing all of the tasks outlined above--i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

Status:
None.

Additional Work Needed:
	· Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.)
	Year 5      ½ PY

	· Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and USEPA review.
	Year 5      ½ PY


TMDL product: integration of all pieces, formal adoption
TOTALS:

	
	Year 1       1 PY    $800,000 contracts

	
	Year 2       1 PY    $100,000 contracts

	
	Year 3       1 PY    $200,000 contracts

	
	Year 4       1 PY    $100,000 contracts

	
	Year 5       1 PY    


GUADALUPE RIVER WATERSHED - MERCURY TMDL WORKPLAN
DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 
Water Bodies: Calero Reservoir, Guadalupe Reservoir, Guadalupe Creek, Guadalupe River, and Alamitos Creek

Stressor: Mercury 

General Approach:

Our goal is to establish and maintain environmental conditions that will, over time, result in the attainment of water quality standards and restoration of beneficial uses in the Guadalupe Watershed.  In order to meet this goal, we must first clarify the problem statement by involving the Santa Clara Basin Watershed Management Initiative (SCBWMI) in reviewing the problem.  If the revised problem statement still supports a traditional TMDL approach, we must develop a conceptual model for mercury fate and transport in the Guadalupe Watershed.  In order to develop this model, we must understand the sources and sinks of mercury and the processes that act on the mercury to transform it into the bioavailable form, methylmercury.  At the same time we do source analysis, we must begin to identify control measures that may be implemented.  After we develop and apply the conceptual model, we should be able to compare the results of the model to the list of potential control measures and determine if further traditional TMDL steps (e.g., develop numerical targets, load allocations, etc.) are necessary to control the problem.  If we determine that further traditional TMDL steps are necessary, we may need to develop a more quantitative model of mercury in the system.  If we determine that the sources and processes identified in the conceptual model are adequately addressed by the control measures, we can exit the traditional TMDL process at this point and work on implementing, and monitoring the implementation of, the identified control measures through regulatory and stakeholder mechanisms.

Problem Statement:

Status:
The Guadalupe Watershed is located in Santa Clara County, in the South San Francisco Bay Area.  The watershed generally consists of some segmented tributaries (i.e., tributaries with reservoirs which do not generally release water downstream), some partially controlled tributaries (i.e., some diversion and recreational dams, but hydrologic connection to downstream), and some uncontrolled tributaries that all flow to the Guadalupe River, which then flows (partially controlled) through the City of San Jose to South San Francisco Bay.   There are numerous historic mercury mines in the upper parts of the eastern side of this watershed.  We believe that organic mercury from historic mining activities has been distributed throughout the watershed due to river processes, and in some areas has accumulated in areas where conditions have caused organic mercury to transform to methylmercury.  This form of mercury is toxic to humans and bioaccumulates in the food web to cause elevated levels of methylmercury in the tissue of exposed fish.

Mercury concentrations in fish tissue from Calero and Guadalupe Reservoirs generally exceed 1 ppm, which is the FDA-recommended criteria for edible fish.  Due to this, there is an interim health advisory for consumption of fish caught in Calero and Guadalupe Reservoirs.  Fish tissue samples taken from other parts of the watershed also contain mercury at concentrations that exceed the FDA criteria for mercury.  These areas are also posted to warn of unsafe levels of mercury present in fish caught there.  The interim advisory and warnings constitute a violation of the narrative standards protecting REC-1 beneficial uses.

This problem is complex because it is primarily a result of methylmercury, but depends on the abundance of all types of mercury in the system, and the ability of the system to biotransform mercury to methylmercury.  There are two major types of processes that the TMDL needs to consider and better understand: river processes and in-stream biotransformation processes.  The river processes act as a transport vehicle for mercury through the system, and are related to the abundance and distribution of the mercury problem.  Once the mercury is mobilized, it may be deposited in areas where it becomes more bioavailable.  The biotransformation processes could act as methylmercury pumps by converting local, organic mercury to methylmercury and then discharging it to the system, including South San Francisco Bay.  South San Francisco Bay is also listed as impaired due to mercury.

Additional Work Needed:

We need to better understand the processes (e.g., fluvial and biotransformation) that cause and contribute to the impairment in this watershed.  We need to identify the cause of impairment (i.e., methylmercury, or organic mercury).  We also need to determine under what circumstances the waterbodies can be delisted (i.e., determine they are no longer impaired).

	Tasks
	FY
	PY
	Contracts

	· Evaluate Problem / Refine Problem Statement
	1999/2000
	0.2 PY
	$50,000


TMDL product: 303(d) listing review and refinement
Source Analysis:

Status:
Available information suggests that the major sources of total mercury loads in the Guadalupe Watershed are abandoned mercury mines.  Mercury loading from these sources continues to occur as a result of drainage and erosion from the abandoned mine sites.  Historic river processes have distributed mercury from these known sources throughout the watershed.  These deposits have not been identified and act as potential sinks and sources of future mercury loadings to the watershed.  In all, we do not fully understand the fate and transport of all the sources of mercury in the watershed and therefore cannot predict the effectiveness of control measures on them.  We have evidence to indicate that mercury loading peaks in the Guadalupe Watershed are associated with pulse flows from first-flush events.  We also have evidence that shows in San Francisco Bay a consistent, long-term pattern of mercury bioaccumulation up the food chain.  Runoff and erosion from abandoned mercury mines, sinks and sources within the Guadalupe Watershed need to be confirmed as significant, ongoing sources of organic mercury discharges to South San Francisco Bay.

Some known, ongoing sources of mercury discharges to the watershed are tailings piles and uncontrolled drainage from abandoned mines.  Active mining in the region ceased after 1975.   Mercury primarily occurs as cinnabar (mercuric sulfide) in Franciscan assemblage and serpentine rocks.  Elemental mercury may also be present.  There are at least 10 open pit mines located within the Guadalupe Watershed.  Surface mining also occurred at some of the mines.  New Almaden is probably the largest abandoned mine and is a State Superfund site, regulated by the Department of Toxic Substances Control (lead agency).

Reservoirs, overbank deposits and point bars located downstream from these abandoned mines are also potential sources of mercury discharges to the system.  The Calero Reservoir, which is reportedly not downstream from any known mercury mines, is a source of mercury because but water is transferred to it from Almaden Reservoir.  Mercury-laden tailings that have been transported from the mines and deposited into downstream pools, banks and floodplains are also potential sources of mercury discharges to the system.  Historic processing of mercury resulted in atmospheric release and deposition of mercury.  This phenomena makes it difficult to estimate “background” levels of mercury in South Bay soils. 

Additional Work Needed:
The TMDL must clearly identify sources and processes in the Guadalupe Watershed that affect the fate and transport of mercury.
	Tasks
	FY
	PY
	Contracts

	· Conduct Watershed Mercury Load Study
	1999/2000

2000/2001
	0.2

0.2
	50,000

50,000

	· Conduct Biotransformation Study
	1999/2000
	0.2
	50,000

	· Complete Historic Sediment Core Analysis
	1999/2000
	0.1
	50,000

	· Land Sources: Evaluate New Almaden Mine Cleanup Identify/Evaluate Contributions from Other Land Sources
	1999/2000

2000/2001
	0.2

0.2
	15,000

15,000

	· Conceptual Model: Understand Interaction Between Land and Water Sources
	2000/2001
	0.3
	20,000


TMDL product: source and loading characterization, description of river and biotransformation processes, development of conceptual model linking land and water sources
Numeric Targets: The Desired Future Condition:

Status:
The desired future condition is restoration of all beneficial uses within the Guadalupe watershed.   This involves limiting the amount of mercury entering the system and limiting the amount of mercury subject to transformation and bioaccumulation.  This will result in lower fish tissue concentrations and the attainment of water quality objectives.  There currently is no numeric target that ensures the desired future condition.  The final product of this process may be best management practices (BMPs), numeric targets and load allocations, or a combination of these that apply to all known sources of mercury in the system.

Additional Work Needed:
If numeric targets for mercury and/or methylmercury are determined by the process to be necessary, they need to be defined as the total reduction in the constituents load necessary to achieve the desired mass balance.  Since mercury is known to bind to sediments, it will be necessary for the TMDL to define and attain objectives for sediment mercury concentrations.  These sediment objectives should be based on an assessment of pre-mining mercury concentrations in historic sediment deposits.  It is therefore necessary to analyze historic sediment cores to determine pre-mining mercury concentrations in sediments.  A conceptual mass balance model needs to be developed to evaluate the relationship between mercury loadings and the natural rate of burial/removal of mercury from the system.  This model will be used to develop a quantitative model for the mercury budget of the system.  It will also be necessary to develop a list of BMPs to control mercury discharges 

	Tasks
	FY
	PY
	Contracts

	· Conceptual Model: Complete and Apply
	2001/2002
	0.2
	20,000

	· Compare Results of Model to Control Measures -If Necessary, Develop Numeric Model and/or Gather More Information
	2001/2002
	0.2
	100,000


TMDL product: conceptual model, control measures and determination of the need for further action
Allocations:
Status:

The Source Analysis tasks described previously should result in the identification and characterization of sources.  The allocation process will then rank these sources and establish source remediation priorities, management strategies, and cleanup schedules.  This process will be incorporated into development of the Implementation Plan.

Additional Work Needed:
No additional work needed at this time.
TMDL product: none
Implementation Plan

Status: 
There is no implementation plan at this time.

Additional Work Needed:
Load reduction measures will be implemented to the extent possible.  The development of the implementation plan needs to be integrated with the efforts of the Santa Clara Basin Watershed Management Initiative (SCBWMI).

	Tasks
	FY
	PY
	Contracts

	· Recognize SCBWMI as Stakeholder Forum and Maintain Forum
	1999/2000

2000/2001

2001/2002

2002/2003
	0.1

0.1

0.1

0.25
	20,000

20,000

20,000

20,000

	· Identify and Choose Appropriate Mercury Control Measures
	2000/2001

2001/2002
	0.2

0.2
	20,000

20,000

	· Establish Source Remediation Priorities
	2001/2002

2002/2003
	0.1

0.1
	0

0

	· Assign Implementation Responsibility and Accountability Measures
	2001/2002

2002/2003
	0.2

0.2
	50,000

50,000

	· Develop Implementation Plan
	2002/2003
	0.2
	50,000


TMDL product: specific identification of sources and control measures and development of the implementation plan for further action.
Monitoring/Reevaluation:
Status:
Historical data from reservoir and stream samples may be questionable due to inadequate analytical techniques and often unknown detection limits  (SCVWD, 1992).  There is some ongoing monitoring within the Guadalupe watershed.

Additional Work Needed:

It is necessary to evaluate whether the existing monitoring data can be used for developing a TMDL for mercury.  There will be ongoing monitoring needs after completion of the full TMDL.   Fish tissue sampling will be used to track progress toward attainment.  Methylation monitoring will track success of management efforts.

	Tasks
	FY
	PY
	Contracts

	· Develop Monitoring Plan to Track Effectiveness of Implementation Plan
	2002/2006
	0.25
	50,000


TMDL product: monitoring plan.
Basin Planning Process:

Status:
This section describes the additional work required to adopt the regulatory provisions developed in the course of completing all of the tasks outlined above (i.e., all stakeholder negotiations and technical documentation are completed in the other tasks).
Additional Work Needed:

These tasks should be internally consolidated for all TMDLs.  This should make the Basin Planning work more efficient to conduct.

	Tasks
	FY
	PY
	Contracts

	· Prepare Package for Regional Board Consideration
	2003/2004
	0.25
	0

	· Prepare and Support Administrative Record and OAL Regulatory Summary
	2003/2005
	0.25
	0


TMDL product: integration of all pieces, formal adoption.
Total/Summary of Work Required:

	FY
	
	Task
	Purpose
	Workplan Phase
	PY
	Contracts

	99/00
	*
	Evaluate Problem / Refine Problem Statement
	Define Problem
	Problem Statement
	0.2
	50,000

	
	*
	Watershed Mercury Load Study: Begin
	ID Water Sources
	Source Analysis
	0.2
	50,000

	
	*
	Conduct Biotransformation Study
	Biotransformation. Process
	Source Analysis
	0.2
	50,000

	
	*
	Complete Historic Sediment Core Analysis
	ID Land/Water Sources
	Source Analysis
	0.1
	50,000

	
	*
	Land Sources: Evaluate New Almaden Mine Cleanup Identify/Evaluate Contributions from Other Land Sources
	ID Land Sources
	Source Analysis
	0.2
	15,000

	
	*
	Recognize SCBWMI as Stakeholder Forum and Maintain Forum
	Stakeholder Outreach
	Implementation Plan
	0.1
	20,000

	
	
	
	
	FY 99/00 Subtotal
	1
	235,000

	00/01
	*
	Watershed Mercury Load Study: Complete
	ID Water Sources
	Source Analysis
	0.2
	50,000

	
	*
	Land Sources: Evaluate New Almaden Mine Cleanup Identify/Evaluate Contributions from Other Land Sources
	ID Land Sources
	Source Analysis
	0.2
	15,000

	
	*
	Conceptual Model: Understand Interaction Between Land and Water Sources
	Understand Total System
	Source Anal./Num. Target
	0.3
	20,000

	
	*
	Mercury Control Measures: Begin Identification
	ID Source Control
	Implementation Plan
	0.2
	20,000

	
	*
	Maintain SCBWMI as Stakeholder Forum
	Stakeholder Outreach
	Implementation Plan
	0.1
	20,000

	
	
	
	
	FY 00/01 Subtotal
	1
	125,000

	01/02
	*
	Conceptual Model: Complete and Apply
	Understand Total  System
	Numeric Targets
	0.2
	20,000

	
	*
	Mercury Control Measures: Complete Identification and Choose
	ID Source Control
	Implementation Plan
	0.2
	20,000

	
	*
	Compare Results of Model to Control Measures -If Necessary, Develop Numeric Model and/or Gather More Information
	Make Decision
	Numeric Targets
	0.2
	100,000

	
	*
	Source Remediation Priorities: Begin to Establish 
	Prioritize
	Implementation Plan
	0.1
	0

	
	*
	Implementation Responsibility and Accountability Measures: Begin to Develop Policies for Assigning 
	Accountability
	Implementation Plan
	0.2
	50,000

	
	*
	Maintain SCBWMI as Stakeholder Forum
	Stakeholder Outreach
	Implementation Plan
	0.1
	20,000

	
	
	
	
	FY 01/02 Subtotal
	1
	210,000

	02/03
	*
	Source Remediation Priorities: Complete Prioritization
	Prioritize
	Implementation Plan
	0.1
	0

	
	*
	Implementation Responsibility and Accountability Measures: Assign
	Accountability
	Implementation Plan
	0.2
	50,000

	
	*
	Implementation Plan: Develop
	Implementation
	Implementation Plan
	0.2
	50,000

	
	*
	Monitoring Plan: Develop to Track Effectiveness of Implementation Plan
	Monitor Implementation
	Monit./Reevaluation
	0.25
	50,000

	
	*
	Maintain SCBWMI as Stakeholder Forum
	Stakeholder Outreach
	Implementation Plan
	0.25
	20,000

	
	
	
	
	FY 02/03 Subtotal
	1
	170,000

	03/04
	*
	Prepare Package for Regional Board Consideration
	Administrative
	Basin Planning
	0.25
	0

	
	*
	Prepare and Support Administrative Record and OAL Regulatory Summary
	Administrative
	Basin Planning
	0.25
	0

	
	
	
	
	FY 03/04 Subtotal
	0.5
	0

	
	
	
	
	GRAND TOTAL
	4.5
	740,000


NAPA RIVER – SEDIMENT TMDL WORKPLAN

DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 
Water Bodies: 
Napa River

Stressor: 

Sediment

General Approach:

The primary issues driving a sediment total maximum daily load (TMDL) in the Napa River watershed are: 1) degradation of salmonid habitat; 2) turbidity in local water supplies; and 3) increased flooding due to streambed aggradation.  Resolution of water quality impairment due to sediment will require a stakeholder involvement process, interdisciplinary watershed assessment, and inter-agency cooperation to facilitate coordination of Clean Water Act and Endangered Species Act regulatory decisions.  

Stakeholder involvement is needed throughout the process to educate stakeholders about the problems, communicate regulatory requirements and agency intentions, resolve disputes, and provide incentives for pro-active problem solving by local entities.  This is the most important element in all watershed programs.

Interdisciplinary watershed assessment is needed to identify the mechanisms for existing and potential impacts to streams.  The assessment will be used to:  a) confirm or reject sediment listings;  b) determine whether other causes for impairment exist (e.g., riparian impacts, flow depletion, temperature pollution, etc.);  c) refine TMDL problem statement(s),  d) focus subsequent technical assessments; and e) implement initial restoration and management actions.  Advanced scientific methods and highly qualified practitioners are needed to foster acceptance of the results.

Many local, state and federal agencies are involved in watershed protection efforts in the Napa River Watershed. A Napa River Watershed Task Force (NRWTF) has been convened by the Napa County Board of Supervisors (beginning February, 1999).  This task force is comprised of local citizens selected for their expertise and their ability to represent the views of interest groups within the Napa County community.  Numerous agencies including the Board, Natural Resources Conservation Service and the Napa County Resource Conservation District are advisory to this task force.  The short-term mission of this task force is to make recommendations to the County Board of Supervisors regarding interim measures specific to the development of vineyards, and intended to protect the economic, ecological and social health of the community.  It is hoped that this forum will continue to serve as a long-term task force to address important issues in the Napa Valley such as the sediment TMDL.

The proposed Napa River watershed assessment is a two-phased study.   The study plan has been modified to fit into the required TMDL format (problem statement, numeric targets, source, allocation etc.).  The first phase will describe the current biological and geomorphic state of the Napa River system.  The second phase is designed to develop an understanding of watershed processes and their links to the state of the River.  Specifically, Phase 1 is a rapid assessment of current in-stream channel conditions, designed as a limiting factor analysis for steelhead and chinook, coupled with a limited review of current and historical watershed conditions.  Phase 2 is a watershed analysis designed first to establish the links between geomorphic processes, in particular sediment sources, and channel conditions.  Phase 2 will incorporate the development and use of an erosion control model designed to evaluate different land use scenarios. Phase 1 and 2 will employ the use of reference states (historical or pre-management) to help evaluate current conditions and trends, and potential future conditions and trends.

Problem Statement:

Status:

Sediment listing is based predominately on qualitative visual assessments of the Napa River and its tributaries by Board and CDF&G staff.  The Napa River and numerous tributaries support steelhead, federally listed as a threatened species.  Additionally, the California Freshwater Shrimp (Syncaris pacifica), listed as endangered by state and federal government, resides within the watershed.  The beneficial uses affected include: Cold Freshwater Habitat, Warm Freshwater Habitat, Fish Spawning, Fish Migration, Preservation of Rare and Endangered Species Habitat, Wildlife Habitat, and Municipal and Domestic Water Supply.

Observations leading to the conclusion that these beneficial uses have been adversely affected are the following:

· High levels of embeddedness (>50%) in potential spawning areas (detailed survey in Dry Creek, a subwatershed, and random spot observations in other subwatersheds. Thorough surveys have not been conducted throughout the watershed);

· Evidence of armoring below municipal dams (potential lack of suitable sized spawning gravels); 

· Evidence of the in-filling of pools;

· Bank failure and instability throughout the River and tributaries (due to numerous factors including local streambed aggradation);

· Loss of riparian trees which provide bank stability, shade, and instream cover (frequently removed by high flow events or human activities); 

· Evidence of  local streambed aggradation and degradation, and resulting creation of migration barriers.

The above impacts potentially affect the ability of cold water fish such as steelhead, to spawn, rear and migrate.  Additionally, loss of pool habitat and riparian cover affects the Freshwater Shrimp (Syncaris pacifica).

The predominantly qualitative assessments to date are random and poorly documented.  Causal linkages have not been investigated on a watershed scale.  The first step in the TMDL process is to define the extent of the adverse impact throughout the watershed.

Habitat conditions in stream channels are shaped by more than sediment load.  They are shaped by the interactions of streamflow, sediment, large woody debris, and stream-side vegetation.  This implies that a broader, more holistic, analytical framework is needed when a principle objective of a TMDL is recovery of cold water fish habitat for species such as steelhead.   Such a framework is usually referred to as watershed analysis, as has been implemented in Washington state and Federal forest lands  (Washington Forest Practices Board, 1993; Federal Ecosystem Management and Assessment Team, 1993).  Due to the size of the Napa River Watershed (426 mi2), and its complexity in terms of physical and biological conditions and land use history , coupled with time and budget constraints, a modified approach to watershed analysis is envisioned.  The proposed approach will incorporate GIS/DTM modeling and other models (i.e., temperature) to overcome these constraints.

Other problems that have occurred in the watershed and are linked to high sediment loads include impacts to municipal water supply systems and increased flooding.  Municipal water supply systems are regulated by California’s Surface Water Filtration and Disinfection Treatment Regulations (SWFDTR) which specify turbidity standards.   The cities in the Napa River Watershed are dependent on local surface water supplies and the State Water Supply Project for drinking water.  During periods of heavy rainfall (i.e., 1995 and 1998) surface water turbidity in many of the surface water reservoirs is too high and prevents effective treatment.  Those facilities that have an alternate water source, such as the City of Napa, switch to this source.  Other facilities, such as the Rector Reservoir Facility, continue to treat the highly turbid water, resulting in violations of the SWFDTR standards.

Aggradation of the River and local tributaries has contributed to localized flooding in the towns of Yountville and St. Helena.  This has resulted in requests to CDF&G and the Board for dredging and stream alteration permits.  

Additional Work Needed:

Watershed assessments are needed to: a) confirm sediment impairment and define the extent of impacts; and b) determine whether other causes of impairment occur (flow depletion, riparian impacts, temperature etc.).  Results may be used to: a) update 303(d) listing(s); b) refine TMDL problem statement; c) focus subsequent technical assessments; and d) develop and implement watershed plans with restoration and management actions.

Specific Actions:

· Compilation of existing data on current conditions in watershed;

· Development of a preliminary historical reference state model including: 1) GIS/DTM model development 2) Initial historical analysis (using the existing Citizen Volunteer Water Quality Monitoring Program for collecting historical data on reference conditions);

· In-stream channel and habitat assessment;

· Limiting factor analysis;

· Census of Fish and Other Species of Concern. 



Resource Needs:

Year 1

0.25 PY
$150,000 contracts

Year 2

0.25 PY;
$100,000 contracts

Products: 1) limiting factor assessment to confirm or reject sediment listings, and determine whether other causes for impairment exist (e.g., riparian impacts, flow depletion, nutrient pollution, etc.); 2) updated water body listing(s).

Numeric Targets: The Desired Future Condition:

The desired future condition is adequate distribution of suitable spawning, rearing, and refuge habitats as necessary to support "Fish in Good Condition" at the individual, population, and species assemblage levels (Moyle et al., 1998).

Work Needed:

Development of numeric targets may require a scientific research project at the regional level for San Francisco Bay  (see Regional Indicators TMDL).   The project will be designed to specify allowable sediment discharge rates needed to restore desired quality of habitat which are obtainable within given sub-basin
 and stream reach types
. For sediment, there are two types of targets needed: 1) allowable rates of sediment input to stream channels (sediment production targets); and 2) stream habitat quality. Sediment production is the focus of measurement and compliance targets because it is the direct expression of what is coming off the land.  Measurement of sediment load in streams is much less useful than sediment production because: a) stream sediment load does not lead to distinction of natural versus management-related contributions; b) load will vary dramatically between years independent of management activities (see discussion below); and c) there are temporal lag times of a few-to-hundreds of years between delivery and discharge of sediment stored in channels. 

Numeric Indicators for Sediment Production

Sediment production targets should be based on a ratio of anthropogenic to total sediment production measured on a 1-to-5 year basis per the following rationale: 

· Inter-annual variation in sediment production rates is extreme in California and governed primarily by the substantial variation in character of a given wet season.  A ratio between anthropogenic and total production is superior to a measurement of total production, therefore, because anthropogenic contributions are always placed within the context of the hydrologic driving forces.

· Sediment production rates can be measured at least as accurately as sediment load in streams.  Costs are similar, and professional practices exist for distinguishing whether causation is natural or management related.  


· Measurement frequency is suggested as once in one-to-five years to aid adaptive management decisions and evaluate effectiveness of management practices and restoration projects.

In the Napa River Watershed a calibrated erosion control model will be developed to evaluate different land use scenarios and BMP effectiveness.

Numeric Indicators for Instream Habitat

Numeric indicators are needed to describe properly functioning habitat conditions for selected target species (i.e., steelhead). In-stream habitat attributes which serve as the indices of the quality of spawning, rearing, and refuge habitat are needed.  These indicators must distinguish between conditions in different channel types, be easily measurable and sensitive to land use changes. These may include: pool volume, baseflow persistence, spawning gravel permeability, large woody debris loading, and overstory canopy closure.  Loss of pool volume by fine sedimentation (Vstar method) and stream bed permeability at spawning sites pertain to sediment load; over-story canopy closure and large woody debris loading would pertain to riparian management. 

Once the regionwide effort to establish targets is completed, sediment TMDL numeric target development in the Napa River should be reduced to adaption of the regionwide targets, development and use of a calibrated erosion control model to evaluate different land use scenarios and BMP effectiveness, and the development of rapid sediment budgets as decribed in the Source Analysis section below.

Resource Needs:

Year 3

0.25 PY

$75,000 contracts

TMDL Products: Numeric targets for habitat attributes and related sediment loading based on regionwide effort.

Source Analysis and Allocation:

The potential significant sources include: shallow landslides, deep seated landslides, agricultural activities (viticulture and cattle grazing), road building and maintenance, urban development, streambank failure and streambed degradation.

Some sediment load and streamflow data are available in the Napa River watershed . 

· Preliminary investigation of streambank degradation was conducted as part of the U.S. Army Corps of Engineers Flood Management Plan (1991)

· Erosion Control Plans for new viticulture operations installed since 1991 are on file with the Napa County Planning Department.  The County has contracted with a consultant to review these plans and produce estimates of the extent and acreage of new vineyard development.  However, this analysis will not include estimates of vineyard erosion. 

· USGS has one operating gauging station on the Napa River and several historical stations.  Currently, the Napa County RCD is working with Professor Luna Leopold (Emeritus, UCB) to implement a citizen monitoring program for rainfall and runoff.

No local sediment budget studies are known.  Some regional sediment budget data (Lehre, 1982; Reneau, 1988) and regional sedimentation data (USDA, 1975; Brown and Jackson, 1973; Larsen and Sidle, 1980) are available.  These data will assist in developing the sediment budgets, however they are insufficient for distinguishing major sediment sources and rates in the Napa River Watershed to a level of accuracy needed for management and regulatory decisions.

Work Needed:

· Conduct detailed land use and ecological historical analysis leading to the development of a historical reference state model for the Napa River Watershed;

· Conduct rapid sediment budgets: a) type and location of the major natural and management-related sources of sediment; b) approximate amount of sediment contributed by each type of source; c) grain-size distribution of sediment contributed from each source; d) the approximate volume and grain sizes of sediment in storage along streams; and e) the approximate transport rate of sediment through stream channels.  This will be done using intensive (field evaluation) and extensive ( i.e., aerial photos, GIS/DTM based shallow landslide modeling) methods;

· Develop and use a calibrated erosion control model  to evaluate different land use scenarios and BMP effectiveness, with an emphasis on vineyards;

· Develop Hydrologic Budget to determine if hydrologic changes in watershed are affecting streambank and streambed stability (this information will also be used in subsequent nutrient TMDL);

· Conduct Riparian Zone Analysis and modeling to determine affect of riparian zone on stream habitat and water quality;

· Synthesize results of watershed analysis to establish linkages between management practices, sediment production and delivery, and instream habitat conditions needed for healthy populations of steelhead and other target species, and water supply.  Establishing  these linkages will rely in part, on data developed for the proposed regionwide numeric targets study.  Once the source analysis and numeric targets have been developed, there will be a scientific basis for development of an allocation of responsibility.
Review existing potential BMPs and develop additional BMPs for each source category, as necessary, to obtain numeric targets.  GIS/DTM, reference state and erosion control models developed in above tasks will be used to explore the likely effects of different management scenarios.

Resource Needs:

Year 1

0.5 PY

$180,000 contracts

Year 2

0.5 PY

$250,000 contracts

Year 3

0.5 PY

$100,000 contracts

Year 4

0.5 PY

$50,000 contracts

Products: 1) sediment budgets for Napa River watershed; 2) detailed ecological historical analysis and reference state model; 3) development and use of erosion control model and BMP evaluation/improvements; 4) Hydrologic budget - citizen monitoring component and analysis of existing gage data.  Development of a more detailed hydologic watershed model will be investigated in conjunction with the SWRCB; 5) Riparian zone model of effect of cover on stream temperature and habitat; 6) Allocation of responsibility with scientific rationale linking proposed allocations to numeric targets
Implementation Plan:


Status:

A Napa River Watershed Task Force has been convened by the Napa County Board of Supervisors (beginning February, 1999).  This task force is comprised of local citizens selected for their expertise and their ability to represent the views of interest groups within the Napa County community.  Numerous agencies including the Regional Board, Natural Resources Conservation Service and the Napa County Resource Conservation District are advisory to this task force.  The short-term mission of this task force is to make recommendations to the County Board of Supervisors regarding interim measures specific to the Conservation Ordinance, and intended to protect the economic, ecological and social health of the community.  It is hoped that this forum will continue to serve as a long-term task force to address important issues in the Napa Valley.  In order to be effective this task force needs to expand to include representation from the cities and the local flood control district.

Additional Work Needed:

Continue to participate in the Napa River Watershed Task Force or any additional local forums to foster communication and solicit input from local stakeholders.

Resource Needs:

Year 1

0.25 PY



Year 2

0.25 PY



Year 3

0.25 PY



Year 4

0.25 PY



TMDL Products: Plan to implement recommended BMPs and other source reduction strategies identified in the tasks above.

Monitoring/Reevaluation:

The source allocation will include an adaptive management component.  On-going monitoring  will be necessary to evaluate whether the source allocation effectively improves the instream conditions and the numeric targets are met.

Status:

The Napa County RCD has an active citizen water quality and rainfall/runoff program.  The Concerned Citizens for Napa Hillsides (a local environmental group) are additionally interested in forming or formally participating in a watershed monitoring program. 

Additional Work Needed:

Develop monitoring program to evaluate source reduction effectiveness and to refine TMDL if necessary.

Resource Needs:

Year 4

0.25 PY

$50,000 contract

Products: Monitoring program to track success of actions and progress towards attainment of numeric targets.
Basin Planning Process

This section describes the additional work required to adopt regulatory provisions developed in the course of completing all of the tasks outlined above -- i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

Work Needed:

Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.).

Year 5

0.25 PY

Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and EPA review.

Year 5

0.25 PY

TMDL product: Basin Plan Amendment

TOTALS: 

Year 1

1 PY

$330,000 contracts 

Year 2

1 PY

$350,000 contracts 

Year 3

1 PY

$175,000 contracts

Year 4

1 PY

$100,000 contracts

Year 5

0.5 PY



SAN FRANCISCO BAY - COPPER TMDL WORKPLAN 

DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 

Water Body: All San Francisco Bay Segments, except South San Francisco Bay 

Stessor:  Copper
General Approach:

There are four major gaps that must be filled to establish a copper TMDL for San Francisco Bay:

1) stakeholder consensus on the appropriate indicator organisms;

2) the extent to which copper in the bay is bound by organic matter;

3) the resulting site-specific objective for copper; and 

4) the magnitude of contemporary runoff sources and remobilized historic deposits.

Selection of appropriate indicator organisms will likely drive the decision whether or not to continue listing copper, because copper sensitivity varies by orders of magnitude among different organisms. Copper toxicity is related to concentrations of free ionic copper; binding by organic matter and particles reduces the biological availability of copper. Once consensus is attained on the appropriate indicator organisms, numeric targets for free ionic copper should be established.

To calculate free ionic copper concentrations from dissolved copper measurements, the extent of copper binding by organic matter in the Bay must be determined. There are established procedures for quantifying organic complexation that have been used in preliminary studies in the South Bay. We will extend these measurements to the other Bay segments, and assess how copper binding varies in both space and time.

Trace metals present a unique problem for the TMDL process because ambient concentrations reflect the superposition of contemporary human inputs, remobilized historic deposits, and ongoing natural sources. Copper has been is one of the most challenging metals from a regulatory standpoint, because ambient copper concentrations still approach or exceed federal criteria, despite massive reductions in contemporary point source loadings over the past decade.

Substantial progress has been made in all four areas through the Santa Clara Basin Watershed Management Initiative. However, most of the information developed has been specific to the South Bay. We will address the copper TMDL by extending information developed for the South San Francisco Bay to other Bay segments, conducting additional studies as needed, and maximizing stakeholder involvement.

Problem Statement:

Status:

Copper listing is based on the possible impairment of estuarine beneficial uses, including fish spawning and estuarine habitat.  Regional Monitoring Program data show that copper concentrations exceed threshold toxicities for sensitive aquatic indicator species, including organisms used to derive USEPA's National Toxics Rule (NTR) criteria and USEPA's proposed California Toxics Rule (CTR) criteria.  Dissolved copper concentrations exceed the CTR saltwater criterion more than half of the times sampled in South San Francisco and western San Pablo Bay, and more than a third of the time in other shallow embayments of the northern reach.

When CTR is promulgated, the dissolved criteria will become the default water quality objectives for all Bay segments, unless USEPA approves site specific objectives.

The Regional Board is using the Santa Clara Basin Watershed Management Initiative as a stakeholder forum for development of a TMDL for copper in South San Francisco Bay including consideration of a site specific objective for copper.  Studies conducted by the City of San Jose in accordance with USEPA guidance to support a site specific objective are currently being reviewed.  Regional Board staff have developed a plan to test the applicability of the potential South San Francisco Bay site specific objective to other Bay segments.

Additional Work Needed:

Issues associated with the possible impairment of estuarine beneficial uses by copper need resolution.  These are issues that must be resolved in the consideration of a site specific objective for copper and associated reassessment of the Bay segments.  Two critical issues pertain to the appropriate indicator species that should be considered and the extent of copper organic complexation in San Francisco Bay. 

Indicator Species
The extent of the water quality impairment due to copper depends on the indicator species selected.  Many types of marine algae are orders of magnitude more sensitive to copper than larger invertebrates. Current and proposed Federal criteria are driven by the latter, i.e., reproductive success of the blue mussel, Mytilus edulis. The only algae represented in the national dataset are diatoms, the most copper-tolerant species.  Consequently, the significance of copper sensitive algae species, such as dinoflagellates and cyanobacteria, needs to be resolved. 

An initial review of indicator organisms for South San Francisco Bay has been prepared by the City of San Jose and is currently being reviewed by the the Santa Clara Basin Watershed Management Initiative, Regional Board staff, and external scientists. This work can form the basis for selecting indicator organisms in the other bay segments.  If copper sensitive algae species are selected, then a technical review of copper toxicity to algae should be conducted.  In addition, a controlled study is needed to determine the extent to which ambient copper actually impairs plankton growth. That study should resolve copper toxicity from physical stressors, such as grazing and light limitation.

	· Complete review of indicator organisms applicable to all Bay segments.
	Year 1         ¼ PY   $50,000 contracts

	· Conduct studies to establish and verify significance of copper sensitive algae.
	Year 2         ¼ PY   $100,000 contracts


Copper Organic Complexation 

Once a policy decision has been made regarding the most appropriate indicator organisms for the Bay, information can be developed to derive protective site specific objectives that account for the different biological availabilities of copper forms.  Free ionic copper is the chemical form that causes toxic effects; however, free ionic copper is difficult to measure. An alternative is to modify dissolved copper measurements to account for binding (complexation) by organic ligands which reduces free ionic copper concentrations.  USEPA has directly linked organic complexation of copper to reduced toxicity though a water effect ratio (WER) in its regulatory guidance.  

Site specific measurements of organic complexation of copper are required to apply the USEPA guidance for developing site specific objectives for copper.  Some measurements have been made in South San Francisco Bay.  A more comprehensive survey is needed in the rest of the Bay segments, over an extended period of time, because copper complexation can change depending on where and when it is measured.  For example, seasonal river inflow and plankton blooms can substantially alter the amount of complexing organic matter present. With accurate and comprehensive data on the organic complexation of copper, a water effect ratio can be derived, and free ionic copper concentrations can be calculated from dissolved ambient concentrations.  

	· Comprehensive survey of copper complexation in Bay segments
	Year 1         ¼ PY      $100,000 contracts

Year 2         1/8 PY      $100,000 contracts


Site Specific Objective 

Once indicator species and organic complexation issues have been resolved, then USEPA guidelines should be followed to develop a site-specific objective for copper. Possible impairment due to copper can then be reassessed based on the site-specific objective.  Another critical issue that will need resolution as part of the reassessment is the spatial extent of characterization data for shallow embayments which tend to have the highest concentrations of copper.  This expanded chacterization should be coordinated with the cooper complexation survey.  A refined problem statement and potential delisting may be the outcome of these efforts.

	· Expand spatial characterization of shallow embayments
	Year 1         ¼ PY      $100,000 contracts

Year 2         1/8 PY      $100,000 contracts

	· Establish copper site specific objective and refine problem statement
	Year 3         ¼ PY


TMDL product: Site Specific Objective; 303(d) listing review and refinement (potential delisting).
Numeric Targets - The Desired Future Condition:

Status:
The desired future condition is attainment of a numeric water quality objective that is protective of estuarine beneficial uses. The City of San Jose and the Santa Clara Basin Watershed Management are in the process of developing a conceptual model which describes the relevant processes that affect copper loading to South San Francisco Bay. They are developing a plan for implementation of short term studies to fill critical information gaps.  They are also screening two and three dimensional models for potential calculation of a total maximum daily load of copper that will ensure attainment of a numeric water quality objective. Efforts to develop and expand transport models of the Bay have been undertaken or are ongoing (eg., USGS, Stanford, UC Davis). 

Additional Work Needed:

The South San Francisco Bay modeling effort needs to be extended to all Bay segments.  This is a critical undertaking for copper, as well as other causes of impairment (eg., mercury).  A significant challenge is to quantify the mobilization of copper that has accumulated in Bay sediments.
	· Review Conceptual Model of South San Francisco Bay, and revise it for application to all Bay segments
	Year 2       ¼ PY       $50,000 contracts

	· Identify critical information needs and conduct appropriate studies
	Year 3       ¼ PY       $200,000 contracts



	· Review and refine appropriate quantitative model(s) 
	Year 4       1/8 PY       $300,000 contracts

	· Calculate TMDL
	Year 4       1/8 PY       $100,000 contracts


TMDL product:  TMDL
Source Analysis:

Status:

Preliminary information available through the Santa Clara Basin Watershed Management, Initiative, the Regional Monitoring Program, the Bay Area Stormwater Management Agencies Association, and the Brake Bad Partnership. 

Additional Work Needed:
	· Review existing sources and loading information, identify critical needs, and quantify the magnitude and form of copper loadings from wastewater sources, runoff sources, and historic impacts.
	Year 3         ¼ PY      $200,000 contracts




TMDL product: source and loading characterization.
Allocations:
Status:
None..

Additional Work Needed:
	· If no TMDL, review and revise (if necessary) Basin Plan water quality based effluent limitations requirements
	Year 4       1/8  PY

	· If TMDL is established, identify and evaluate allocation alternatives, and establish appropriate wasteload allocation/load allocation.
	Year 4       1/8  PY       


TMDL product: water quality based effluent limitations requirements and/or wasteload allocation/load allocation
Implementation Plan:
Status:
The Regional Monitoring Program has provided a forum to work with stakeholders on the identification of monitoring and assessment needs.  The Brake Pad Partnership is a specific stakeholder forum established to resolve issues associated with the significance of copper in brake pads.

Additional Work Needed:
Stakeholder support is critical to the success of these efforts.  A stakeholder forum for oversight and review of all tasks (eg, site-specific objectives, conceptual model) needs to be established.  (This could be an existing forum such as the Regional Monitoring Program.)  In addition to tasks associated with the other TMDL elements, the stakeholder group will be responsible for development of an implementation plan of preventive or control actions to resolve copper  impairment issues.

	· Establish and maintain Stakeholder Forum to development implementation plan and to tract and review current and additional work. 
	Year 1       ¼ PY       

Year 2       ¼ PY       

Year 3       ¼ PY       

Year 4       ¼ PY       

	· If no TMDL, evaluate and establish pollution prevention strategy
	Year 4       1/8 PY       

	· If TMDL is established, evaluate and establish pollution control strategy
	Year 4       1/8 PY      


TMDL product: Implementation Plan for prevention and control actions.
Monitoring/ Reevaluation:

Status:
The Regional Monitoring Program currently monitors ambient concentrations of copper as part of its baseline program.

Additional Work Needed:

	· Review and revise Regional Monitoring Program to track and verify effectiveness of  prevention and control measures.
	Year 4            $50k contracts




TMDL product: monitoring program to track success of actions and progress towards attainment of water quality objectives.
Basin Planning Process:
This section describes the additional work required to adopt the regulatory provisions developed in the course of completing all of the tasks outlined above--i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

Status:
None.

Additional Work Needed:
	· Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.)
	Year 5      ¼  PY

	· Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and EPA review.
	Year 5      ¼  PY


TMDL product: integration of all pieces, formal adoption
TOTALS:

	
	Year 1        1 PY     $250,000 contracts

	
	Year 2        1 PY     $350,000 contracts 

	
	Year 3        1 PY     $400,000 contracts

	
	Year 4        1 PY     $400,000 contracts

	
	Year 5        ( PY     


SAN FRANCISCO BAY - NICKEL TMDL WORKPLAN 

DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 

Water Body: All San Francisco Bay Segments, except South San Francisco Bay


Stressor: Nickel
General Approach: 

Our general approach will be to evaluate and revise basin plan objectives to reflect national criteria guidances, to evaluate the appropriateness of a site specific objective (SSO) for nickel, and to quantify the speciation and sources of nickel in shallow embayments.  National criteria for metals are now expressed as dissolved rather than total recoverable concentrations.  Basin Plan objectives need to be updated to reflect these changes in USEPA guidance.  The dissolved nickel criteria are exceeded only sporadically at a single location in western San Pablo Bay, and these exceedances may be due to natural nickel sources.  If ambient free nickel ion concentrations are determined to be below levels toxic to sensitive species, and nickel inputs to the northern reach are demonstrated to be dominated by natural sources, nickel may be delisted, and a SSO for nickel may be established.

Problem Statement:

Nickel listing was originally based on possible impairment of beneficial uses, including fish spawning and estuarine habitat. Total recoverable nickel concentrations frequently exceed the Basin Plan objective for saltwater (7.1 ppb), but USEPA regulations have recently changed to express metal criteria as dissolved rather than total recoverable. An evaluation is needed to determine the the most appropriate nickel water quality objective. 

Status:

Regional Monitoring Program data have demonstrated that dissolved nickel concentrations in most regions of the estuary are below the USEPA water quality criteria for dissolved nickel (8.2 ppb) specified in the National Toxics Rule. On the western margin of San Pablo Bay, episodic exceedance of the dissolved criterion occurs during high-flow periods. Wintertime concentrations in that region range from 6-10 ppb, but can sporadically reach as high as ~40 ppb. Concurrent enrichment of dissolved manganese and cobalt in western San Pablo Bay suggests that the observed nickel inputs come from diagenesis of anoxic sediments in adjacent wetlands. Nickel is known to be naturally enriched in coast range sediments due to the abundance of ultramafic minerals in the Franciscan formation. Therefore, the elevated nickel in western San Pablo Bay may result from natural processes. 

Biological effects of nickel are related to free ionic concentrations, rather than dissolved concentrations. Studies in South San Francisco Bay have demonstrated that nickel conveyed by municipal wastewater is strongly complexed by organic ligands, and that these complexes are inert on the time scale of estuarine mixing.  There is currently no information on the speciation of nickel in the rest of the estuary.

The Regional Board is using the Santa Clara Basin Watershed Management Initiative as a stakeholder forum for development of a TMDL for nickel in South San Francisco Bay.  Studies conducted by the City of San Jose in accordance with USEPA guidance to support a SSO are currently being reviewed. The nickel SSO proposed for the South San Francisco Bay is based on recalculated acute-chronic ratios and may be relevant to the entire estuary.

Additional Work Needed:

Three key issues need to be addressed in order to evaluate a SSO for nickel:

1. How much of dissolved nickel in bay waters is complexed by organic ligands?

The extent of nickel complexation by organic ligands should be measured using methods already established in South San Francisco Bay studies. This information can be used to model free ionic nickel concentrations.  Speciation studies should focus on regions known to have elevated nickel concentrations and measure nickel speciation under both high-flow and low-flow conditions.

2. What are the relative magnitudes of natural and anthropogenic nickel sources?

Nickel fluxes from benthic sediments can be quantified using core incubations according to established protocols. Additional work will be needed in the wetlands and marshes adjacent to San Pablo Bay to determine fluxes of nickel from those regions. This work is being incorporated in the Regional Monitoring Program (RMP) redesign.

3. Are the high levels of dissolved nickel observed in western San Pablo Bay typical of other shallow embayments?

Our understanding of nickel gradients in western San Pablo Bay is limited to a single station at the mouth of the Petaluma River. Additional monitoring is needed to evaluate the spatial extent of the nickel gradient, and whether this gradient is typical of shallow embayments or related to unique features of San Pablo Bay. This work is being incorporated in the Regional Monitoring Program redesign.

	· Determine nickel organic complexation and spatial gradient and distribution of nickel
	Year 1      0.1 PY    $100,000 contracts

	· Consider appropriate water quality objective for nickel, evaluate attainment, and revise problem statement accordingly
	Year 2      0.2 PY


TMDL product: Site Specific Objective; 303(d) listing review and refinement (potential delisting).
Numeric Targets - The Desired Future Condition

Status:
None.

Additional Work Needed:

	· Establish Conceptual Model for TMDL development
	Year 1      0.1 PY    $50,000 contracts



	· Identify critical information needs and conduct appropriate studies
	Year 2      0.2 PY    $100,000 contracts

Year 3      0.2 PY

	· Establish appropriate quantitative model(s)
	Year 3      0.2 PY    $200,000 contracts

	· Calculate TMDL
	Year 4      0.1 PY    


TMDL product:  TMDL
Source Analysis:

Status:

At present, only minimal information has been compiled for nickel sources north of the Dumbarton Bridge.

Additional Work Needed:

	· Compile and review nickel source and loading information
	Year 1        0.2 PY


TMDL product: source and loading characterization.
Allocations:
Status:
None.

Additional Work Needed:
	· If no TMDL, establish Basin Plan water quality based effluent limitations requirements
	Year 4       0.1  PY

	· If TMDL is established, identify and evaluate allocation alternatives, and establish appropriate wasteload allocation/load allocation
	Year 4       0.1  PY


TMDL product: water quality based effluent limitations requirements and/or wasteload allocation/load allocation
Implementation Plan:
Status:
Stakeholder support is critical to the success of these efforts.  A stakeholder forum for oversight and review of all tasks (e.g., site-specific objectives, conceptual model) needs to be established.  In addition to tasks associated with the other TMDL elements, the stakeholder group will be responsible for development of an implementation plan of preventive or control actions to resolve nickel impairment issues.

Additional Work Needed:
	· Participate in Stakeholder Forum to develop implementation plan and to track and review current and additional work. 
	Year 1       0.1 PY

Year 2       0.1 PY

Year 3       0.1 PY

Year 4       0.1 PY

	· If no TMDL, evaluate and establish pollution prevention strategy
	Year 4       0.1 PY

	· If TMDL is established, evaluate and establish pollution prevention and control strategy
	Year 4       0.1 PY


TMDL product: Implementation Plan for prevention and control actions.
Monitoring/ Reevaluation:

Status:
The Regional Monitoring Program and the wastewater treatment plants currently monitor ambient concentrations of nickel in the San Francisco Bay.

Additional Work Needed:

	· Review and revise Regional Monitoring Program and other monitoring efforts to track and verify effectiveness of prevention and control measures.
	Year 4            0.1 PY




TMDL product: monitoring program to track success of actions and progress towards attainment of water quality objectives.
Basin Planning Process:
This section describes the additional work required to adopt the regulatory provisions developed in the course of completing all of the tasks outlined above--i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

Status:
None.

Additional Work Needed:

	· Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.)
	Year 5      0.25  PY

	· Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and EPA review.
	Year 5      0.25  PY


TMDL product: integration of all pieces, formal adoption of TMDL and Implementation Plan

	TOTALS:
	Year 1      0.5 PY     $150,000 contracts

	
	Year 2      0.5 PY     $100,000 contracts

	
	Year 3      0.5 PY     $200,000 contracts

	
	Year 4      0.5 PY

	
	Year 5      0.5 PY


SONOMA CREEK - SEDIMENT TMDL WORKPLAN

DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT
Waterbody: 
Sonoma Creek 






Stressor:
Sediment
General Approach:

A sediment total maximum daily load (TMDL) for the Sonoma Creek and its tributaries is required due to impairment of beneficial uses caused by land-use practices which have increased the rate of sediment production to streams.  Adverse impacts associated with excess sediment production include degradation of salmonid habitat, loss of channel capacity, channel destabilization, and premature loss of reservoir storage.  

Development and execution of the TMDL to resolve sediment related water quality impairment will be best accomplished through a stakeholder involvement forum.  A stakeholder group has already been established for the Sonoma Creek watershed and the TMDL should be developed in concert with the existing stakeholder group.
The general approach for the sediment TMDL includes the following tasks.  A compilation and review of existing data is needed, followed by development and implementation of a comprehensive watershed assessment and characterization plan, and a refinement of the impairment listing.  The TMDL process will proceed with identification of pollutant sources and evaluation of their relative pollutant loads.  A rapid sediment budget needs to be developed that includes the type and location of the major natural and land management related sources of sediment, and approximate amount of sediment contributed by each type of source.  

Numeric targets specifying allowable sediment discharge rates and the desired quality of channel habitat conditions need to be established.  Compliance monitoring and numeric targets will also need to be established for stream habitat attributes that are affected by sediment load and are biologically meaningful.  An implementation plan that includes an allocation of responsibility will be developed.  The TMDL will also include the development and implementation of pollution control strategies including compilation of Best Management Practices (BMP), education and outreach activities, and implementation of a verification/monitoring process to evaluate progress.

Problem Statement:

Status:

Establishment of sediment TMDL for the Sonoma Creek and its tributaries is required due to impairment of beneficial uses caused by land-use practices which increase the rate of sediment production to streams.  Adverse impacts associated with excess sediment production include degradation of salmonid habitat, loss of channel capacity, channel destabilization, and premature loss of reservoir storage.  Beneficial uses potentially affected by the increased sediment production include: cold freshwater habitat, fish migration, preservation of rare and endangered species, fish spawning, recreation, warm freshwater habitat, and wildlife habitat.

Sediment listings are primarily based on the best professional judgment of physical scientists and biologists who have worked in the Sonoma Creek watershed.  A watershed habitat inventory study was recently conducted by the California Department of Fish and Game in a portion of Sonoma Creek and several of its tributaries with funding assistance from the Northwest Emergency Assistance Program.  This study included identification of sections of the creek that are adversely impacted by excessive sediment deposition.  However, most of the watershed has not been evaluated.  Additionally, linkage to causes has not been investigated on a watershed scale.  Based upon the results of studies in physically similar basins in northern and central California
, habitat impairment likely includes: a) increase in the amount of fine sediment deposited at spawning sites and in pools; b) increase in the frequency and depth of stream-bed scour; c) coarse sediment deposition which precludes re-establishment of riparian vegetation and causes changes in channel width-to-depth ratio and streambed substrate which are unfavorable to fish production.  When the imbalance between sediment production and channel transport capacity is substantial, larger scale channel changes occur which may result in excessive rates of bank erosion, inadequate flood conveyance, further loss of riparian vegetation, and a reduction in baseflow persistence. 

Habitat conditions in stream channels are shaped by more than sediment load however.  They are shaped by the interactions of streamflow, sediment, large woody debris, and stream-side vegetation.  This implies that a broader, more holistic, analytical framework is needed when the principle objective of a TMDL is salmonid recovery.  Such a framework is usually is referred to as watershed analysis, as has been implemented in Washington state and Federal forest lands  (Washington Forest Practices Board, 1993; Federal Ecosystem Management and Assessment Team (FEMAT), 1993).  

Many local, state and federal agencies are currently engaged in salmonid recovery efforts (Sonoma County Planning, USEPA, NMFS, CDFG, CDF).  Therefore it would seem logical to coordinate and/or consolidate these efforts into a unified watershed assessment to: a) avoid redundant and inconsistent regulatory directives; b) accomplish a holistic and scientifically defensible analysis, as described above; and c) use scarce resources in an efficient manner.  Coordination of Clean Water Act and Endangered Species Act mandates may be politically advantageous as well because: a) land-owners get one set of regulatory directives; and b) local agencies get a blue print for endangered species and water quality management.  A stakeholder involvement forum will be needed to coordinate multi-agency efforts and to encourage pro-active involvement by land owners.    

Additional Work Needed

Comprehensive watershed assessments are needed to: a) confirm sediment impairment and document specific expression and spatial extent of impacts; and b) determine whether other causes of impairment occur (flow depletion, riparian impacts, nutrient pollution, etc.).  If other sources of impairment are identified, the specific expression and spatial extent of those impacts will also be documented.  Results may be used to: a) update 303(d) listing(s); b) refine TMDL problem statement; c) focus subsequent technical assessments; and d) develop and implement watershed plans which include initial voluntary restoration and management actions.

Staff and Contract Needs:

Year 1

1/4 PY

$100,000 contract

Year 2

1/4 PY

$100,000 contract
TMDL Products: 1) comprehensive watershed assessments to confirm or reject sediment listings, and determine whether other causes for impairment exist (e.g., riparian impacts, flow depletion, nutrient pollution, etc.); 2) updated water body listing(s).

Numeric Targets: The Desired Future Condition:

Status:

The desired future condition is adequate spatial and temporal distribution of suitable spawning, rearing, and refuge habitats as necessary to support "Fish in Good Condition" at the individual, population, and species assemblage levels (Moyle et al., 1998).

Work Needed:

Development of numeric targets for sediment (and other causes of impairment) may require extensive regionwide technical studies.   For example, sediment targets should be set to specify allowable sediment discharge rates necessary to restore desired habitat quality obtainable within specific sub-basin
 and stream reach types
. For sediment, there are two types of targets needed: 1) allowable rates of sediment input to stream channels (sediment production targets); and 2) stream habitat quality. Sediment production is the focus of measurement and compliance targets because it is the direct expression of what is coming off the land.  Measurement of sediment load in streams is much less useful than sediment production because: a) stream sediment load does not lead to distinction of natural versus management-related contributions b) load will vary dramatically between years independent of management activities (see discussion below); and c) there are temporal lag times of a few-to-hundreds of years between delivery and discharge of sediment stored in channels. 

Sediment production targets should be based on a ratio of anthropogenic to total sediment production measured on a 1-to-5 year basis per the following rationale: 

a) 
Inter-annual variation in sediment production rates is extreme in California and governed primarily by the substantial variation in character of a given wet season.  A ratio between anthropogenic and total production is superior, therefore, because anthropogenic contributions are always placed within the context of the hydrologic 
driving forces.

b)
Sediment production rates can be measured at least as accurately as sediment load in streams.  Costs are similar, and professional practices for distinguishing whether causation is natural and management related are well established.

c)
Measurement frequency is suggested as once in one-to-five years to aid adaptive management decisions, evaluate effectiveness of management practices and restoration projects.

Numeric targets for stream habitat attributes which are affected by sediment load (and other causes of impairment) need to be biologically meaningful. In-stream habitat attributes which serve as the indices of the quality of spawning, rearing, and refuge habitat are needed. These may include: pool volume, baseflow persistence, spawning gravel permeability, large woody debris loading, and overstory canopy closure.  Loss of pool volume by fine sedimentation (Vstar method) and stream bed permeability at spawning sites pertain to sediment load.  Pool volume and gravel permeability would pertain to sediment load; over-story canopy closure and large woody debris loading would pertain to riparian management. 

Once the regionwide effort to establish targets is completed, sediment TMDL numeric target development in Sonoma Creek should be reduced to adaption of the regionwide targets and the development of rapid sediment budgets as decribed in the Source Analysis section below.

Resource Needs:

Year 3

1/4 PY

$50,000 contract

TMDL Products: Numeric targets for habitat attributes and related sediment loading based on regionwide effort.   
Source Analysis:

Status:

As previously mentioned, a watershed habitat inventory was recently completed for portions of the Sonoma Creek watershed.  However, the information generated by this study is insufficient to establish the sediment load contributions attributable to various land-use activities to a level of accuracy needed for management and regulatory decisions.

Additional Work Needed:
Conduct rapid sediment budgets: a) type and location of the major natural and land management related sources of sediment; b) approximate amount of sediment contributed by each type of source; c) grain-size distribution of sediment contributed from each source; d) the approximate volume and grain sizes of sediment in storage along streams; and e) the approximate transport rate of sediment through stream channels.

Resource Needs:

Year 1

1/4 PY

$100,000 contract

Year 2

1/4 PY

$100,000 contract

TMDL Products: Sediment budgets for the Sonoma Creek sub-basins.

Implementation Plan:
(including Stakeholder Forum, Allocation of Responsibility, and Implementation Actions) 

Work Needed:
Stakeholder Forum to facilitate development of Implementation Plan. Development and execution of an Implementation Plan to resolve sediment related water quality impairment will be best accomplished through a stakeholder involvement process.  The stakeholder forum is best suited to share and distribute information, educate stakeholders about problems, communicate legal requirements and agency intentions, provide incentives for pro-active involvement, describe adaptive management approach, provide a forum for dispute resolution, and set ground rules for participation. The stakeholder forum will be needed to coordinate multi-agency activities.  It is imperative to sustain the Sonoma Creek stakeholder group’s momentum

Allocation of Responsibility
Once the source analysis and numeric targets have been developed, there will be a scientific basis for development of an implementation plan that includes an allocation of responsibility.  At that time, the stakeholder forum will provide a vehicle for comment and review of the TMDL including a discussion of social and economic impacts, and other opportunities and constraints that may influence effectiveness of the implementation plan.

Implementation Actions 

The implementation plan may include the following types of projects: 1) road erosion control and prevention projects; 2) streambank erosion control; 3) gully repair; 4) riparian revegetation; 5) large woody debris jam engineering; 6) conservation easements; 7) joint resolution of water supply and environmental water problems through alteration of diversion characteristics (structures, timing, location), improvement of irrigation efficiency, and construction of small off-stream ponds; 8) landslide stabilization; 9) modification of barriers to fish passage; 10) active intervention to restore channel-flood plain linkages and complex channel habitat; 11) pollution prevention plans; and 12) general plan revision and implementation measures governing land uses in unstable areas and key biological refugia.
Much of the work will require substantial public funding or matching funds to complete (many problems are on public lands, many private land-owners cannot afford to make changes, and those landowners that can afford to make changes will be resentful if they feel that the government is not also paying its fair share).  Also, a ten to twenty year program for implementation of restoration projects should be envisioned.

TMDL Products: Implementation plan that specifies the allocation of responsibility.

Resource Needs:

Year 1

1/4 PY



Year 2

1/4 PY



Year 3

1/2 PY


Year 4

1/2 PY


Monitoring and Re-Evaluation:

Work Needed:
Monitoring for adaptive management shall be designed to test hypotheses regarding: 

a)
The effectiveness of management practices implemented to comply with sediment TMDL numeric targets for sediment production: how much have we reduced sediment input from human activities?

b)
The response of the channel to a reduction in sediment load: Are the types, rates, and locations of changes in aquatic habitat condition occurring as predicted?  Should the allowable sediment input from human activities be reevaluated?

c)
Are the population levels of sensitive aquatic species responding positively to improvement in habitat conditions?

Monitoring for regulatory compliance would involve field and report review to confirm proper installation of effective management practices.  It is possible that staff resources for field and report review, educational outreach, and training of land owners could be supported through WDR fees.  Staff may require training in wildland hydrology, erosion control and prevention techniques, sediment production surveying, agronomy, and native plant propagation.  

Staff and Contract Needs:

Year 4 
1/4 PY

$50,000 contract

TMDL Products: Monitoring program to track success of actions and progress towards attainment of numeric targets.
Basin Planning Process:
This section describes the additional work required to adopt regulatory provisions developed in the course of completing all of the tasks outlined above -- i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

Additional Work Needed:

Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.).

Year 5

staff: 1/4 PY

Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and USEPA review.

Year 5

staff: 1/4 PY

TMDL product: Basin Plan amendment

TOTALS: 

Year 1

3/4 PY

$ 200,000 contract

Year 2

3/4 PY

$ 200,000 contract

Year 3

3/4 PY

$ 50,000 contract

Year 4

3/4 PY

$ 50,000 contract

Year 5

1/2 PY


SAN MATEO COUNTY - SEDIMENT TMDL WORKPLAN
DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 
Water Bodies: 
Pescadero Creek, San Francisquito Creek, San Gregorio Creek

Stressor: 

Sediment

General Approach:

The primary issue driving sediment TMDLs in San Mateo County is degradation of salmonid habitat caused by land-use practices which increase the rate of sediment production to streams.  Resolution of water quality impairment due to sediment in the named streams will require a stakeholder involvement process, interdisciplinary watershed assessment, and inter-agency cooperation to facilitate coordination of Clean Water Act and Endangered Species Act regulatory decisions.  

Stakeholder involvement is needed throughout the process to educate stakeholders about the problems, communicate regulatory requirements and agency intentions, resolve disputes, and provide incentives for pro-active problem solving by local entities.  This is the most important element influencing the success of all watershed programs.

Interdisciplinary watershed assessment is needed to identify the mechanisms for existing and potential adverse impacts to streams.  The assessment will be used to: a) confirm or reject sediment listings; b) determine whether other causes for impairment exist (e.g., riparian impacts, flow depletion, nutrient pollution, etc.); and c) refine TMDL problem statement(s), focus subsequent technical assessments, and implement initial restoration and management actions.  Advanced scientific methods and highly qualified practitioners are needed to foster acceptance of the results.

Many local, state and federal agencies are engaged in salmonid recovery efforts (San Mateo County, USEPA, NMFS, CDFG, CDF).  Therefore, it is logical to coordinate and/or consolidate these efforts into a unified watershed assessment and regulatory decision making process to: a) avoid redundant and inconsistent regulatory directives; b) accomplish a holistic and scientifically defensible analysis; and c) use scare resources in an efficient manner.  Coordination of Clean Water Act and Endangered Species Act mandates may be politically advantageous as well because: a) land-owners get one set of regulatory directives; and b) local agencies get a blue print for endangered species and water quality management.  

Problem Statement:

Status:

Sediment listing(s) are based on consensus opinion of the physical scientists and biologists who have worked in these basins for several years.  Each of the listed streams supports a run of steelhead trout.  Steelhead trout are Federally listed as threatened in central California.  Coho salmon may also still be present in Pescadero and San Gregorio Creeks.  Coho salmon are State-listed as endangered and Federally listed as threatened in central California.  Present-day population of coho salmon in central California is estimated as less than 5 percent of historical level (NMFS, 1997); population is further depressed in streams south of the Golden Gate.  The Department of Fish and Game has listed San Gregorio and Pescadero Creeks as top priority streams in its draft coho recovery plan for central California (CDFG, 1998).  

Specific expression and spatial extent of stream-riparian habitat impairment is poorly documented in the above named streams.  Linkage to causes has not been investigated on a watershed scale.  Based upon the results of studies in physically similar basins in northern and central California
, habitat impairment likely includes: a) increase in the amount of fine sediment deposited at spawning sites and in pools; b) increase in the frequency and depth of stream-bed scour; c) coarse sediment deposition which precludes re-establishment of riparian vegetation and causes changes in channel width-to-depth ratio and streambed substrate which are unfavorable to fish production.  When the imbalance between sediment production and channel transport capacity is substantial, larger scale channel changes occur that may result in excessive rates of bank erosion, inadequate flood conveyance, further loss of riparian vegetation, and a reduction in baseflow persistence. 

Habitat conditions in stream channels are shaped by more than sediment load.  They are shaped by the interactions of streamflow, sediment, large woody debris, and stream-side vegetation.  This implies that a broader, more holistic, analytical framework is needed when the principle objective of a TMDL is salmonid recovery.  Such a framework is usually is referred to as watershed analysis, as has been implemented in Washington state and Federal forest lands (Washington Forest Practices Board, 1993; Federal Ecosystem Management and Assessment Team, 1993).  

Other problems which have been identified in the named streams which are thought to be associated with excess sediment production include: a) rapid loss of reservoir storage capacity; and b) inadequate flood conveyance capacity in the lower reaches of  San Francisquito and Pescadero Creeks
.  Actions required to restore salmonid populations should also resolve watershed problems contributing to inadequate flood conveyance and loss of reservoir storage capacity. 

Additional Work Needed:

Comprehensive watershed assessments are needed to: a) confirm sediment impairment and document specific expression and spatial extent of impacts; and b) determine whether other causes of impairment occur (flow depletion, riparian impacts, nutrient pollution, etc.).  If other sources of impairment are identified, the specific expression and spatial extent of those impacts will also be documented.  Results may be used to: a) update 303(d) listing(s); b) refine TMDL problem statement; c) focus subsequent technical assessments; and d) develop and implement watershed plans which include initial voluntary restoration and management actions.

Resource Needs:

· Pescadero and San Gregorio Creeks Year 1
1/4 PY

$100,000 Contracts
· San Francisquito Creek

     Year 2
1/4 PY

$100,000 Contracts
TMDL Products: 1) comprehensive watershed assessments to confirm or reject sediment listings, and determine whether other causes for impairment exist (e.g., riparian impacts, flow depletion, nutrient pollution, etc.); 2) updated water body listing(s).

Numeric Targets: The Desired Future Condition

The desired future condition is adequate spatial and temporal distribution of suitable spawning, rearing, and refuge habitats as necessary to support "Fish in Good Condition" at the individual, population, and species assemblage levels (Moyle et al., 1998).

Status:

In-stream habitat attributes which serve as the indices of the quality of spawning, rearing, and refuge habitat are needed.  These may include: pool volume, baseflow persistence, spawning gravel permeability, large woody debris loading, and overstory canopy closure. Pool volume and gravel permeability would pertain to sediment load; over-story canopy closure and large woody debris loading would pertain to riparian management.

Work Needed:

Development of numeric targets for sediment (and other causes of impairment) may require extensive regionwide technical studies.   For example, sediment targets should be set to specify allowable sediment discharge rates necessary to restore desired habitat quality obtainable within specific sub-basin
 and stream reach types
. For sediment, there are two types of targets needed: 1) allowable rates of sediment input to stream channels (sediment production targets); and 2) stream habitat quality. Sediment production is the focus of measurement and compliance targets because it is the direct expression of what is coming off the land.  Measurement of sediment load in streams is much less useful than sediment production because: a) stream sediment load does not lead to distinction of natural versus management-related contributions b) load will vary dramatically between years independent of management activities (see discussion below); and c) there are temporal lag times of a few-to-hundreds of years between delivery and discharge of sediment stored in channels. 

Sediment production targets should be based on a ratio of anthropogenic to total sediment production measured on a 1-to-5 year basis per the following rationale: 

a)
Inter-annual variation in sediment production rates is extreme in California and governed primarily by the substantial variation in character of a given wet season.  A ratio between anthropogenic and total production is superior, therefore, because anthropogenic contributions are always placed within the context of the hydrologic driving forces.

b)
Sediment production rates can be measured at least as accurately as sediment load in streams.  Costs are similar, and professional practices for distinguishing whether causation is natural and management related are well established.  


c)
Measurement frequency is suggested as once in one-to-five years to aid adaptive management decisions and evaluate effectiveness of management practices and restoration projects.

Numeric targets for stream habitat attributes which are affected by sediment load (and other causes of impairment) need to be biologically meaningful. In-stream habitat attributes which serve as the indices of the quality of spawning, rearing, and refuge habitat are needed. These may include: pool volume, baseflow persistence, spawning gravel permeability, large woody debris loading, and overstory canopy closure.  Loss of pool volume by fine sedimentation (Vstar method) and stream bed permeability at spawning sites pertain to sediment load.  Pool volume and gravel permeability would pertain to sediment load; over-story canopy closure and large woody debris loading would pertain to riparian management. 

Once the regionwide effort to establish targets is completed, sediment TMDL numeric target development in San Mateo Creeks should be reduced to adaption of the regionwide targets and the development of rapid sediment budgets as decribed in the Source Analysis section below.

Resource Needs:

Year 3

1/4 PY

$50,000 contract

TMDL Products: Numeric targets for habitat attributes and related sediment loading based on regionwide effort.
Source Analysis:

Status:

Some sediment load and streamflow data are available in each of the named basin.  No local sediment budget studies are known.  Some regional sediment budget data (Lehre, 1982; Reneau, 1988) and regional sedimentation data (USDA, 1975; Brown and Jackson, 1973; Larsen and Sidle, 1980) are available.  These data will assist in developing the sediment budgets, however they are insufficient for distinguishing major sediment sources and rates in the named water bodies to a level of accuracy needed for management and regulatory decisions.  Funding for the Pescadero Creek basin sediment budget has been allocated through a 319(h) grant that will be initiated in 1999.

Work Needed:
Conduct rapid sediment budgets (Reid and Dunne, 1996): a) type and location of the major natural and management-related sources of sediment; b) approximate amount of sediment contributed by each type of source; c) grain-size distribution of sediment contributed from each source; d) the approximate volume and grain sizes of sediment in storage along streams; and e) the approximate transport rate of sediment through stream channels.

Resource Needs:

Year 1

1/4 PY

$100,000 Contract
Year 2

1/4 PY

$100,000 Contract
TMDL Products: Sediment budgets

Implementation Plan: 

(including Stakeholder Forum, Allocation of Responsibility, and Implementation Actions) 

Work Needed:
Stakeholder Forum to facilitate development of Implementation Plan. Development and execution of an Implementation Plan to resolve sediment related water quality impairment will be best accomplished through a stakeholder involvement process.  The stakeholder forum is best suited to share and distribute information, educate about problems, communicate legal requirements and agency intentions, provide incentives for pro-active involvement, describe adaptive management approach, forum for dispute resolution, set ground rules for participation.  

San Francisquito Creek and Pescadero Creek have coordinated resource management and planning groups (CRMP) and watershed plans in-place.  The CRMP for San Francisquito Creek basin has a paid coordinator and the group seems to work well together.  The Pescadero CRMP is polarized and needs funding for a paid coordinator.  No watershed group or plan is in-place in San Gregorio Creek.  Contract dollars below are for a CRMP coordinator for the Pescadero-San Gregorio basins and a watershed plan for San Gregorio Creek basin.  Stakeholder forums will be needed to coordinate multi-agency activities.

Allocation of Responsibility
Once the source analysis and numeric targets have been developed, there will be a scientific basis for development of an implementation plan that includes an allocation of responsibility.  At that time, the stakeholder forum will provide a vehicle for comment and review of the TMDL including a discussion of social and economic impacts, and other opportunities and constraints that may influence effectiveness of the implementation plan.

Implementation Actions 

The implementation plan may include the following types of projects: 1) road erosion control and prevention projects; 2) streambank erosion control; 3) gully repair; 4) riparian revegetation; 5) large woody debris jam engineering; 6) conservation easements; 7) joint resolution of water supply and environmental water problems through alteration of diversion characteristics (structures, timing, location), improvement of irrigation efficiency, and construction of small off-stream ponds; 8) landslide stabilization; 9) modification of barriers to fish passage; 10) active intervention to restore channel-flood plain linkages and complex channel habitat; 11) pollution prevention plans; and 12) general plan revision and implementation measures governing land uses in unstable areas and key biological refugia.
Much of the work will require substantial public funding or matching funds to complete (many problems are on public lands, many private land-owners cannot afford to make changes, and those landowners that can afford to make changes will be resentful if they feel that the government is not also paying its fair share).  Also, a ten to twenty year program for implementation of restoration projects should be envisioned.

Resource Needs:

Year 1

1/2 PY



Year 2

1/2 PY



Year 3

3/4 PY


Year 4

3/4 PY


TMDL Products: Implementation plan that specifies the allocation of responsibility.

Monitoring and Re-Evaluation:

Work Needed:
Monitoring for adaptive mangement will be designed to test hypotheses regarding: 

a)
The effectiveness of management practices implemented to comply with sediment TMDL numeric targets for sediment production: how much have we reduced sediment input from human activities?

b)
The response of the channel to a reduction in sediment load: Are the types, rates, 
and locations of changes in aquatic habitat condition occurring as predicted?  Should the allowable sediment input from human activities be reevaluated?

c)
Are the population levels of sensitive aquatic species responding positively to improvement in habitat conditions?

Monitoring for regulatory compliance would involve field and report review to confirm proper installation of effective management practices.

Staff and Contract Needs:

Year 4 
1/4 PY

$50,000 contract
TMDL Products: Monitoring program with regular monitoring reports to track success of actions and progress towards attainment of numeric target(s).
Basin Planning Process:

This section describes the additional work required to adopt regulatory provisions developed in the course of completing all of the tasks outlined above -- i.e. all stakeholder negotiations and technical documentation are completed in the other tasks.

Status:

None.

Additional Work Needed:

Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.).

Year 5

staff: 1/2 PY

Prepare administrative record and OAL regulatory summary; provide staff support for State Board, OAL, and USEPA review.

Year 5

staff: 1/2 PY

TMDL product: Basin Plan amendments.

TOTALS

Year 1

1 PY

$240,000 contract 

Year 2

1 PY

$200,000 contract
Year 3

1 PY

$100,000 contract
Year 4

1 PY

$50,000 contract
Year 5

1 PY

TOMALES BAY – PATHOGENS TMDL WORKPLAN 

DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 

Water Body: Tomales Bay


Stressor: Pathogens
General Approach: 

Implementation of a pathogen TMDL process in the Tomales Bay Watershed will require a combination of regulatory action and stakeholder involvement to address abatement of pathogen sources (primarily total and fecal coliform) that are causing impairment of beneficial uses in Tomales Bay.  The primary beneficial uses being affected are shellfish cultivation and water contact recreation.  The resolution of water quality impairment due to pathogen loading will require a watershed-wide stakeholder involvement process which will address runoff from three major creek tributaries (Walker, Lagunitas, and Olema  Creeks) and a number of smaller eastshore tributaries.  The process also needs to address potential discharges from onsite sewage systems and recreational boaters.  Because the land uses around Tomales Bay include both state and federal parklands, agricultural uses, and small community residential areas, the TMDL approach needs to be an interagency and community-wide effort.

As part of the Shellfish Protection Act of 1993 passed by the California Legislature, the Regional Board was required to establish a Tomales Bay Shellfish Technical Advisory Committee (TBSTAC) to investigate pollution sources affecting the shellfish industry in Tomales Bay.  The Act also requires the Board to work with the TBSTAC to develop a remediation strategy to address abatement of pollutant sources.   In conjunction with the TMDL process, the Regional Board staff anticipate working with the TBSTAC, which includes federal, state, and local agencies, dairy and other agricultural producers, shellfish growers, community groups, and environmental interests.
Problem Statement
Status:

The Tomales Bay Watershed is a 223 square mile coastal watershed in western Marin County, with three major creek systems and a number of smaller drainages flowing into it. The Bay itself is approximately 11 square miles in area. The major land uses in the watershed are livestock grazing, dairy farming, low-density residential, and parklands.  There are a total of 483 acres of aquaculture leases within the bay, primarily for oyster cultivation.   Samples taken during a comprehensive study by the Department of Health Services in the winter of 1995-96 showed that there are high loadings of total and fecal coliform in most of the eastshore creeks and tributaries discharging into Tomales Bay during rainfall events.  These coliform levels threaten the existence of the commercial shellfish industry and also pose a threat to water contact recreation in the Bay.  Highest fecal coliform loadings occur in the Walker Creek and Lagunitas Creek watersheds, as well as along a number of small east shore tributary streams.  Walker Creek is a particular source of interest to the shellfish industry because of its location in the north central part of the Bay where the majority of the shellfish leases are located.  These results were consistent with a number of earlier studies by the Health Department and Regional Water Quality Control Board.  The studies have concluded that nonpoint source runoff from dairies and grazing lands are the likely source of the coliform loadings.  A recent illness outbreak attributable to a human virus has also highlighted the need to address potential human sewage inputs to Tomales Bay, including residential on-site sewage systems and dumping from recreational boaters.  The Regional Board and Department of Health Services are currently doing an onsite sewage system survey along the northeast side of Tomales Bay; this is expected to be expanded to other areas of the Bay in the future. The Regional Board also oversees eight sewage treatment facilities in the watershed, all of which operate under Waste Discharge Requirements.  Board staff are also working with local, state, and federal park agencies to improve sewage facilities for boaters and to increase boater education regarding sewage discharges.

Additional Work Needed:
The presence of high coliform loadings in Tomales Bay and tributaries has been well documented.  It is clear that the shellfish industry is being severely impacted due to rainfall closures and illness outbreaks.  Focus should be on further identification of pollutant sources and allocation of responsibility, with implementation of management measures to address cleanup of polluted runoff.  Refinement of the Problem Statement may be appropriate at a later time.

TMDL Products:  303(d) listing review

Numeric Targets: The Desired Future Condition:

The desired future condition is restoration of the beneficial uses of Tomales Bay by ensuring the conditions for survival of the shellfish industry and acceptable water quality for recreational users.  Numeric indicators are Basin Plan standards for total and fecal coliform.

Status:
Numeric indicators already exist as total and fecal coliform water quality objectives.

Additional Work Needed:
Determination of coliform loadings in tributary streams that will allow for compliance with water quality standards in Tomales Bay shellfish and recreational areas.

Staff and Contract Needs:

Year 2

0.25 PY
$30,000 contracts

Year 3

0.25 PY
$30,000 contracts 

TMDL Products:  TMDL

Source Analysis and Allocation of Responsibility:

Status:

The potential sources of pathogens in the Tomales Bay watershed include runoff from confined animal facilities and other agricultural land uses, onsite sewage systems in residential areas, small treatment systems, and recreational boating.   At this time, there is insufficient data to determine the relative pollutant load contributions from these and any other unidentified pollutant sources. 

Additional Work Needed:
Past studies have identified general sources of coliform loading to Tomales Bay from Walker and Lagunitas Creeks and other east shore streams.  Additional work is needed to pinpoint specific sources for coliform loadings along these creeks.  Further work is also needed to identify problems with onsite sewage systems and to assess the impacts of recreational boating on pathogen loadings.  Tasks include: 

· Identification of specific pollutant sources and practices 

· Evaluation of current management practices for manure handling, particularly during the rainy season

Staff and Contract Needs:

Year 1

0.5 PY
            $50,000 contracts

Year 2

0.25 PY
$50,000 contracts

Year 3

0.25 PY
$50,000 contracts

TMDL Product: Pollutant source and relative load characterization, and identification of problematic sites and facilities

Implementation Plan:
Once all sources have been better characterized, the TMDL process will proceed with the development of pollution control strategies including compilation of Best Management Practices, education and outreach activities, increased regulation (i.e., issuance of Waste Discharge Requirements) establishment of TMDL endpoints, and implementation of a verification / monitoring process to evaluate progress.  The Regional Board will work with other agencies and the local stakeholders through the TBSTAC, which is chaired by Board staff, and the Tomales Bay Advisory Committee, which is a local committee set up by the California State Legislature.

Status:
Work has been done by various agencies in the watershed to address agricultural runoff through development of Ranch Plans and improvements in facilities using federal grant funding.  Planning efforts are also underway with landowners in the Walker Creek watershed.  Lagunitas Creek is the focus of a major effort led by the Marin Municipal Water District to improve fishery habitat, although this project has not specifically focused on pathogens.  The Point Reyes National Seashore is in the process of developing a long-term management plan for parklands around Tomales Bay. 

Additional work necessary:

· Investigation of remediation options and cost-effective best management practices

· Increased numbers of dairy inspections, including followup permitting as necessary

· Development of watershed projects to address impacts of animal waste on runoff, including riparian fencing, nutrient budgeting

· Continuation of onsite sewage system inspections and development of remediation measures for substandard or failing systems

· Workshops and other educational measures for boaters

· Work with local agencies to have boater pumpout stations installed

· Petition to EPA for designation of Tomales Bay as a vessel waste no-discharge zone

· Develop a Pollution Prevention and Control Implementation Plan including identification of target audiences, development of outreach and pollution control strategies, watershed restoration projects 

· Development of funding for restoration and riparian protection projects.  Much of the work will require public funding or matching funds since many problems are private lands where owners cannot always afford to make the necessary improvements.
Staff and Contract needs:
Year 1 
0.5 PY

$50,000 contracts

Year 2

0.25 PY
$20,000 contracts
Year 3

0.25 PY
$20,000 contracts

Year 4

0.25 PY
$50,000 contracts
TMDL Products: Management practices and remediation options; Implementation Plan 
Monitoring/ Reevaluation: 

Status:   

Currently monitoring for nutrients, ammonia, and dissolved oxygen is being done by the Department of Fish and Game along tributaries on the east shore of Tomales Bay, in order to assess compliance with dairy and other ranching practices.  This monitoring is in danger of being discontinued due to lack of funding.  The Department of Health Services also does regular monitoring of shellfish growing areas for total and fecal coliform.
Additional work necessary:
· Develop monitoring program to track and verify the effectiveness of pollution prevention and control strategies and the attainment of desired end point

Staff and Contract Needs:

Year 4

0.25 PY

$50K contract

TMDL product: monitoring program to track success of actions 
Basin Planning Process:
· Prepare package for Regional Board consideration (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, notice of filing, etc.).

· Prepare administrative record and OAL regulatory summary; provide staff support 

for State Board, OAL, and USEPA review.

Staff and Contract Needs:
Year 5

0.5 PY



TMDL product: Integration of all pieces, formal adoption of Board Resolution

TOTALS:

Year 1

1 PY

$100,000 contracts

Year 2

1 PY

$100,000 contracts

Year 3

1 PY

$100,000 contracts

Year 4

0.5 PY

$100,000 contracts

Year 5

0.5 PY

TOMALES BAY / WALKER CREEK – MERCURY TMDL WORKPLAN

DRAFT - TASKS, TIMEFRAMES, AND RESOURCES ARE DEPENDENT ON AVAILABILITY OF RESOURCES AND STAKEHOLDER SUPPORT 
Waterbodies:  Tomales Bay and Walker Creek

Stressor:  Mercury 
General Approach:

The goal of this TMDL is to establish and maintain environmental conditions that will, over time, result in the attainment of water beneficial uses as indicated by water, sediment and biota mercury concentrations.  Our general approach is to reduce the overall bioavailable amount of mercury in the system.  This will be accomplished by reducing the amount of “new” mercury entering aquatic ecosystems, removing, where feasible “old” mercury present in the system, and managing the aquatic biotransformation of mercury in order to reduce bioavailability. A key step in the TMDL allocation process will be to establish achievable and protective ambient objectives for biota, water, and sediments.  These will be based on pre-mining ambient conditions.  We  will then develop a quantitative model to predict (1) how much loadings must be reduced and (2) what if any control measures can be implemented in order to control the biotransformation of mercury present in the system.  

Problem Statement:
Status:

Mercury is a naturally occurring element that is locally found in high concentrations along fault zones in the California Coast Range.  Tomales Bay is located approximately 45 miles north of San Francisco Bay and Walker Creek is one of two major tributaries to Tomales Bay.  Mercury was mined at 4 locations from 1965-1972 in the Walker Creek / Tomales Bay watershed.  Sediment, biota, and water chemistry data suggest that the Walker Creek / Tomales Bay aquatic ecosystem contains elevated levels of mercury.  The adverse impact of mining to water beneficial uses is difficult to quantify due to a lack of understanding of (1) historical mercury concentration trends, (2) present loadings (“new” mercury) from mined areas, and (3) the quantity, mercury concentration, spatial distribution, and bioavailability of mine related mercury-laden sediments (“old” mercury) in Walker Creek and Tomales Bay.  

The Tomales Bay and Walker Creek mercury listings are based on:  (1) continued gross exceedances of the mercury water quality objective in both Walker Creek and Tomales Bay near the mouth of Walker Creek during wet weather flows, (2) high mercury concentrations in transplanted freshwater bivalves in Walker Creek, (3) high mercury concentrations in native clams and sediments at Hamlet Point (Tomales Bay near the mouth of Walker Creek), and (4) high mercury concentrations in the liver of diving ducks nesting near the mouth of Walker Creek.  The following is a detailed summary to support these findings.  

The San Francisco Bay Regional Water Quality Control Board’s Basin Plan includes objectives for mercury levels for saltwater and estuarine /fresh water environs of 25 and 12 ng/l total mercury, respectively.  These objectives are based on bioaccumulation models and are aimed at protecting human health through the consumption of seafood.  Walker Creek at Walker Creek Ranch (20 km. upstream from Tomales Bay) was sampled seven times.  Total mercury concentrations ranged from 343 - 7,068 ng/l with a mean concentration of 3,278 ng/l.  Flow at the mouth of Walker Creek was sampled seven times.  Total mercury concentrations ranged from 255 - 2607 ng/l with a mean of 829 ng/l.  The maximum concentration at the mouth of Walker Creek was over 200 times greater than the water quality objective.  In 1995, the USEPA examined existing criteria for developing standards for the Great Lakes Region.  Using bioaccumulation models they developed dissolved mercury standards of 1.8 ng/l for the protection of human health and 1.3 ng/l for the protection of wildlife and related ecosystems.  Dissolved mercury concentrations at the mouth of Walker Creek ranged from 5.62 - 8.96 ng/l with a mean of 7.21 ng/l, exceeding the Great Lakes criteria in all instances.  The Regional Board has been closely monitoring water quality in San Francisco Bay over the last three years under the Regional Monitoring Program.  San Francisco Bay is currently listed as impaired due to high levels of mercury in fish tissue.  Mercury concentrations in San Francisco Bay ranged from 0.1 - 105 ng/l for total mercury, and non-detect - 2.7 ng/l for dissolved mercury.  The mercury concentrations measured at the mouth of Walker Creek are from 2 to 200 times greater than any water sample taken in San Francisco Bay over the last three years as part of the Regional Monitoring Program. 

Summary of Water Quality Monitoring Results

	Water Body
	Total Mercury  (ng/l)
	Dissolved Mercury  (ng/l)

	Walker Creek Ranch
	343 – 7068
	4.79 – 15.9

	Walker Creek Mouth
	255 – 2607
	5.62 – 8.96

	San Francisco Bay
	0.01 – 105
	Non-detect – 2.7


In May 1998, Board staff conducted an extensive study to determine mercury concentrations in native and cultured shellfish in Tomales Bay. The goal of the study was to determine the human health risk associated with consumption of shellfish.  Cultured oysters in Tomales Bay ranged from 0.012-0.057 ppm mercury (wet weight), cultured mussels ranged from 0.021-0.032 ppm mercury, and cultured clams range from 0.048-0.053 ppm mercury.  All results for cultured shellfish are well below the FDA limit (1 ppm) and the Regional Board’s screening criteria (0.17 ppm) although, a spatial trend was observed in the data indicating increased biological uptake of Mercury by oysters farmed closer to the mouth of Walker Creek.  In contrast to cultured shellfish, native clams sampled at Hamlet Point (just south of the Walker Creek estuary) contained alarmingly high levels of mercury, ranging from 0.28 - 0.67 ppm (wet weight).  Sediments from this area also contained high levels of mercury (up to 23 ppm).  Based on these results, a more extensive study of native clams and mercury/sediment deposition is underway.  

A recent published study evaluated mercury concentrations in livers of diving ducks in Suisun and Tomales Bay.  Reported liver mercury concentrations for Tomales Bay birds were 19 ppm, double the amount found in Suisun Bay ducks.  While the biological effects of elevated mercury concentrations on diving ducks are not well studied, the concentrations reported are high enough that overwinter survival and reproductive success are at risk.  As a result of its tendency to bioaccumulate in the food chain, mercury tissue concentrations tend to be higher in upper trophic level fish and wildlife predators.  The high concentrations found in diving ducks in Tomales Bay support this hypothesis.  Shark, halibut and jack smelt are upper trophic level fish found in Tomales Bay that are at risk, as are their consumers.  Because mercury is closely associated with sediment, detritus feeders such as crabs, which are also consumed by humans, are at risk.  A study of mercury levels in fish tissue from Tomales Bay is underway.  The purpose of this study is to evaluate whether consumption of seafood from Tomales Bay poses a threat to human health.

Additional Work Needed:

Enough data exist to support the listing of these two water bodies as impaired.  However, questions still remain as to the spatial extent and magnitude of impairment.  Additional investigative work to refine our understanding of the mercury problem may result in a delisting of unimpaired Bay segments.  These tasks will be addressed in the source analysis section of this workplan.

Numeric Targets: The Desired Future Condition:

The desired goal is full attainment of water beneficial uses.  Prior to establishing a numeric target such as a Total Maximum Daily Load (TMDL) for mercury, achievable and protective ambient objectives for biota, water, and sediments need to be developed.  Scientific studies suggest that the majority of mercury in the watershed is bound to sediments. Therefore, attaining sediment objectives for bioavailable bay and stream sediments will be the first goal in this phased numeric target setting task.  Sediment objectives will be based on an assessment of pre-mining ambient sediment concentrations. A quantitative mass balance model will be developed to evaluate the relationship between mercury loadings and the natural rate of burial/removal of mercury from the system.  Loadings to the system will include new inputs (e.g. mine discharges) to the system and the reintroduction of mercury into the system from in-stream storage reservoirs.  This model will be used to establish a preliminary sediment concentration and mass loading target.  

Additional Work Needed:
We recognize that attaining sediment objectives does not necessarily mean that our overall goal will have been met, as the fate and transport of mercury from sediment to biota is unfortunately not that simple.  Factors that drive the transformation of mercury from the solid (inorganic) phase to the dissolved and then organic phase will need to be evaluated.  Information on precisely where and how mercury present in the system becomes a bioaccumulation problem is needed to insure that mass loading controls will result in attainment of beneficial uses.  Numeric targets for constituents such as organic (methyl) mercury pore water, water column and biota concentrations may need to be developed if the sediment target does not achieve our goal of beneficial use support.  Calculation of a total allowable load of Mercury so as to reduce concentrations in biota will require complex modeling and monitoring.  As such, there will be a need for continued refinement of the Numeric Targets as we learn more about the system.

	· Sediment coring study to determine pre-mining mercury concentrations
	Year One
	1/4 PY
	$45,000 contracts

	· Develop watershed specific mercury mass balance model
	Year Three
	1/4?PY
	$60,000 contracts

	· Develop numeric mercury loading target (TMDL)
	Year Three
	1/4?PY
	$25,000 contracts

	· Develop site-specific water quality criteria and bioaccumulation factors for mercury in fish and birds
	Year Three
	
	U.S. F.W.S. study (pending)


TMDL Product: Numerical target (TMDL)

Source Analysis:

Status:

Four mercury mines have been identified in the Walker Creek watershed.  One of these mines, the Gambonini mine, was determined to be a significant source of mercury.  The contribution of the remaining three mines in assumed to be low but has not been verified.  Remediation of the Gambonini mine is currently underway.  The mine was active from 1965-1972.  In 1982, a large quantity of mercury-laden sediments was discharged into the Walker Creek / Tomales Bay watershed as a result of a tailings dam failure.  Since then the site has been undergoing excessive erosion and mass wasting.  The total amount of mercury and sediment released to downstream waters is unknown.  The fate, mercury concentration, and bioavailability of these contaminated sediments are also unknown.  The lower portion of Walker Creek and the delta are aggrading at a fairly rapid pace (up to 1 meter of new sediment/year has been observed in some locations).  We therefore suspect that a large portion of the mercury-laden sediments released from the mine is in storage somewhere in the system.  These storage sites may include areas such as floodplain and overbank deposits along the Walker Creek and mudflats and wetlands in the Bay.  

Additional Work Needed:
The spatial distribution, chemistry, mobility, and bioavailability of mercury-laden sediments in Tomales Bay and Walker Creek need to be determined.  In addition, work is needed in order to refine our understanding of causality: where and how mercury present in the system becomes a bioaccumulation problem.

	· Develop and implement watershed monitoring and assessment plan to verify historical and present localized sources (i.e., mines).
	Year One
	1/4?PY
	$35,000 contracts

	· Map spatial distribution and concentration of mercury-laden sediments
	Year Two
	1/4?PY
	$40,000 contracts

	· Evaluate the mobility and bioavailability of mercury-laden sediments
	Year Two
	1/4?PY
	$25,000 contracts

	· Document the spatial distribution of mercury in biota, bioaccumulation factors, biological impacts
	Year Two

Year Three
	
	U.S. F.W.S. study (pending)

	· Identify where methylation is taking place, timing and extent of methylation, and causal processes.
	Year Two
	1/4?PY.
	$25,000 contracts

	· Synthesize source and load information and mass balance model
	Year Three
	1/4?PY
	$15,000 contracts


TMDL Product: Source and loading characterization, development of technical information needed for model linking mass loading to numeric target. 

Allocations:
Status:
None.

Additional Work Needed:
The Source Analysis tasks described previously should result in the identification and characterization of sources.  The allocation process will then be to rank these sources and to establish source remediation priorities, management strategies, and cleanup schedules.  This process will be incorporated into development of the Implementation Plan.  
TMDL Product: Specific identification of sources and load allocations.

Implementation Plan:

Any point sources identified will be regulated through existing Regional Board regulatory programs.  The feasibility and environmental benefit of removing or controlling the bioavailability of any “old mercury” identified under the source analysis task will need to be evaluated as will potential funding mechanisms.

Status:

None

Additional Work Needed:
	· Establish source remediation priorities, management strategies, and cleanup schedules
	Year Four
	1/4?PY
	


TMDL Product:  Implementation plan.

Monitoring/ Revaluation:
Status:

There are two specific monitoring needs. The first monitoring effort tracks the overall success of the regulatory effort and measures progress towards the numerical target. 

The second monitoring effort tackles the difficult issue of cleaning up mercury contaminated sites and measuring the success of cleanup activities.  As part of the cleanup effort at the Gambonini mercury mine, the Regional Board is closely monitoring discharges from the mine and water quality at three locations downstream and one upstream location from the mine.  This monitoring effort is scheduled to continue for the next five years.
Additional Work Needed:

	· Develop monitoring program to evaluate source remediation effectiveness and to refine TMDL if necessary *(e.g., establish numeric target).
	Year Four
	1/4?PY
	


TMDL Product: Monitoring program to track success of actions and progress towards attainment 

Basin Planning Process (Notice of Filing / Notice of Hearing):
This section describes the additional work required to adopt the regulatory provisions developed in the course of completing all of the tasks outlined above, i.e., all stakeholder negotiations and technical documentation are completed in other tasks.

Status:
None.

Additional Work Needed:

	· Prepare package for Regional Board consideration of the proposed TMDL (CEQA documentation, documentation of stakeholder processes and comments, responses to comments, peer review, notice of filing, etc.)
	Year Five
	1/4?PY
	

	· Prepare administrative record and OAL regulatory summary, provide staff report for SWRCB, OAL, and USEPA review.
	Year Five
	1/4?PY
	


TMDL Product: Integration of all pieces, formal adoption of Board Resolution

TOTALS:

	Year One
	1/2 PY
	$80,000 contracts

	Year Two
	3/4 PY
	$90,000 contracts

	Year Three
	3/4 PY
	$100,000 contracts

	Year Four
	1/2 PY
	

	Year Five
	1/2 PY
	


� Established Stakeholder Group


�  Potential Stakeholder Group


� Combined Workplan for San Mateo Creeks


�  Not ready for distribution


� Date to be determined – recently added to the impaired waterbody/pollutant list by USEPA.


a Consideration of all other provisions of Water Code Section 13241, including economic considerations and growth will be conducted in the Allocation task prior to completion of the site-specific objectives.





� Cohen 1998.


� Bright 1999.


� Carlton 1993.


� Cohen 1998.


� ENRC 1997; Cohen 1998.


� Wiley 1998.


� ENRC 1997.


� ENRC 1997.


� ENRC 1997.


� Cohen 1998.


� Pimentel et al. 1999.


� Chesapeake Bay Commission 1995.


� Pontius, 1990.


� Cohen 1998.


� Orsi 1995.


� Note that issuance of these WDRs could require modifying the California Water Code and issuance of permits could require modifying the CWA and/or EPA regulations.


� For example, natural background rates of sediment production in Franciscan melange bedrock are typically higher than 2000 tons per km2, whereas natural sediment production rates in the Coastal Belt of the Franciscan formation are typically less 100 tons per km2. Potential quality of habitat in the two sub-basin types will be quite different.


� Stream reach types are defined with respect to sediment transport capability.


� These studies include: Haible, 1980; Lisle, 1981; Coates et al., 1985; Kondolf et al., 1987; Nolan and Marron, 1988; Lisle, 1989; Lisle, 1993; Madej et al. 1996; Mattole River Council, 1996; Nolan and Marron, 1996.





� For example, natural background rates of sediment production in Franciscan melange bedrock are typically higher than 2000 tones per km2, whereas natural sediment production rates in the Coastal Belt of the Franciscan formation are typically less 100 tones per km2. Potential quality of habitat in the two sub-basin types will be quite different.


� Stream reach types are defined with respect to sediment transport capability.


� These studies include: Haible, 1980; Lisle, 1981; Coates et al., 1985; Kondolf et al., 1987; Nolan and Marron, 1988; Lisle, 1989; Lisle, 1993; Madej et al. 1996; Mattole River Council, 1996; Nolan and Marron, 1996.





� In Pescadero Creek basin, flood conveyance problems are acute in lower Butano Creek at its confluence with Pescadero Creek, and along mainstem Pescadero Creek in the vicinity of the Town of Pescadero.  In San Franciscquito Creek basin, flood conveyance capacity is known to be a problem in the lower reaches of the creek within the communities of Menlo Park, Palo Alto, and East Palo Alto and in Portola Valley along Family Farm Road within the backwater of Searsville Dam.  Sedimentation appears to be a primary cause of the flooding in both basins.  Flood problems are poorly documented in San Gregorio Creek basin. 


� For example, natural background rates of sediment production in Franciscan melange bedrock are typically higher than 2000 tonnes per km2,  whereas natural sediment production rates in the Coastal Belt of the Franciscan formation are typically less 100 tonnes per km2. Potential quality of habitat in the two sub-basin types will be quite different.


� Stream reach types are defined with respect to sediment transport capability.





