DRAFT FUNCTIONAL EQUIVALENT DOCUMENT





WATER QUALITY CONTROL POLICY FOR GUIDANCE ON THE 


DEVELOPMENT OF REGIONAL TOXIC HOT SPOT CLEANUP PLANS





INTRODUCTION                                                                                                                                                                                                                                                                                          


In 1989, The California State Legislature established the Bay Protection and Toxic Cleanup Program (BPTCP).  The BPTCP has four major goals: (1) to provide protection of present and future beneficial uses of the bays and estuarine waters of California; (2) identify and characterize toxic hot spots; (3) plan for toxic hot spot cleanup or other remedial or mitigation actions; (4) develop prevention and control strategies for toxic pollutants that will prevent creation of new toxic hot spots or the perpetuation of existing toxic hot spots in the bays and estuaries of the State.  Among other things, the BPTCP is required to develop Statewide and Regional Toxic Hot Spot Cleanup Plans and site ranking criteria.





The State Water Resources Control Board (SWRCB) and the Regional Water Quality Control Boards (RWQCBs) will use a three phase process for adoption of the Regional and Statewide Toxic Hot Spot Cleanup Plans.  The three phases are:





1.	The SWRCB will adopt a policy outlining the toxic hot spot definition, ranking criteria and other factors needed for the consistent development of the BPTCP cleanup plans.





	The SWRCB will develop one document as formal guidance on the development of  toxic hot spot cleanup plans.  This document will be a Water Quality Control Policy (California Water Code Section 13140, 13142) that contains a specific definition of a toxic hot spot, ranking criteria to assist the SWRCB and the RWQCBs in establishing priorities for addressing toxic hot spots in the plans, and other measures necessary to facilitate the plans completion.   The Policy will be accompanied by a functional equivalent document (FED) to facilitate California Environmental Quality Act (CEQA) and Administrative Procedure Act (APA) compliance and to provide technical justification to withstand peer review (as required by law).





	For adoption of the Policy, the BPTCP will use the procedures for adopting and revising Water Quality Control Plans.





2.  	The RWQCBs will adopt the regional toxic hot spot cleanup plans.





	Each RWQCB completed proposed toxic hot spot cleanup plans by the January 1, 1998 deadline (RWQCB, 1997a; 1997b; 1997c; 1997d; 1997e; 1997f; 1997g).   The RWQCBs will update, revise and finalize the proposed regional toxic hot spot cleanup plans.





	The RWQCBs will adopt the regional toxic hot spot cleanup plans using the normal procedures for a RWQCB action (i.e., the public will be given an opportunity to comment on the draft plan, the plan will be revised (if necessary) in response to the comments received, and the plan will be adopted by resolution of the RWQCB).  The RWQCB need not adopt the plans pursuant to CEQA.





	After the regional plan is adopted, it will then be forwarded to the SWRCB for incorporation into the statewide consolidated plan.  The regional cleanup plans will not be effective until approved by the SWRCB (and all CEQA and APA requirements are met).





3.	The SWRCB will compile and adopt the consolidated toxic hot spot cleanup plan.





	The SWRCB will develop the Statewide cleanup plan.  The Plan will consist of the consolidated list of toxic hot spots as well as the Water Code-mandated strategies for addressing the toxic hot spots.  The SWRCB is required to make specific findings in the Statewide plan (Water Code Section 13394).  The SWRCB will also develop a FED to facilitate CEQA and APA compliance and to provide technical justification to withstand peer review (as required by law).  All CEQA review of the Regional actions will be completed at the SWRCB with the assistance of the RWQCB staff (e.g., assistance with response to comments, etc.).





	The SWRCB will use the same procedures used for adoption of the Policy in Phase 1 for adoption of the Statewide consolidated toxic hot spot cleanup plan.





	The consolidated Statewide toxic hot spot cleanup plan will be submitted to the Legislature.


Purpose


The purpose of this Functional Equivalent Document (FED) is to present alternatives and SWRCB staff recommendations for the development of a Water Quality Control Policy to guide the Regional Water Quality Control Boards (RWQCBs) in the completion of the regional toxic hot spot cleanup plans.  The topics addressed in the FED include:  toxic hot spot definition, toxic hot spot ranking criteria, toxic hot spot cleanup planning (e.g., site characterization, source identification, remedial action alternatives, etc.) and toxic hot spot prevention (e.g., watershed management).





The SWRCB must comply with the requirements of CEQA and the APA when adopting a plan, policy or guideline.  CEQA provides that a program of a State regulatory agency is exempt from the requirements for preparing Environmental Impact Reports (EIRs), Negative Declarations, and Initial Studies if certain conditions are met.  The process the SWRCB is using to develop the Water Quality Control Policy for guidance on the development of regional toxic hot spot cleanup plans has received certification from the Resources Agency to be "functionally equivalent" to the CEQA process [Title 14 California Code of Regulations Section 15251(g)].  Therefore, this FED fulfills the requirements of CEQA for preparation of an environmental document.





The SWRCB will prepare a “program” environmental document for the proposed Policy because the Policy will be applied to sites throughout the State.  This “program” approach is authorized by Title 14, California Code of Regulations (CEQA Guidelines) Section 15168(a) which provides that a program environmental impact report “may be prepared on a series of actions that can be characterized as one large project and are related ... (3)  In connection with the issuance of rules, regulations, plans, or other general criteria to govern the conduct of a continuing program, or (4)  As individual activities carried out under the same authorizing statutory or regulatory authority and having generally similar environmental effects which can be mitigated in similar ways.”  Section 15168(b) of the CEQA Guidelines states that the advantages of using a program approach are to:





1.	Provide an occasion for a more exhaustive consideration of effects and alternatives than would be practical in an EIR on an individual action,





2.	Ensure consideration of cumulative impacts that might be slighted in a case-by-case analysis,





3.	Avoid duplicative reconsideration of basic policy considerations,





4.	Allow the Lead Agency to consider broad policy alternatives and program-wide mitigation measures at an early time when the agency has greater flexibility to deal with basic problems or cumulative impacts, and 





5.	Allow reduction in paperwork.





The “Discussion” section of the CEQA Guidelines that follows Section 15168 also supports this approach and states:





“...The program EIR can be used effectively with a decision to carry out a new governmental program or to adopt a new body of regulations in a regulatory program.  The program EIR enables the agency to examine the overall effects of the proposed course of action and to take steps to avoid unnecessary adverse environmental effects.  This approach offers many possibilities for agencies to reduce their costs of CEQA compliance and still achieve high levels of environmental protection.”





These sections of the CEQA Guidelines refer to Program EIRs.  However, as part of a certified regulatory program, the proposed Policy is exempt from Chapter 3 of CEQA - the chapter that requires state agencies to prepare EIRs and Negative Declarations.  (Resources Code Section 21080.5.)  Agencies qualifying for this exemption must comply with CEQA’s goals and policies, evaluate environmental impacts, consider cumulative impacts, consult with other agencies with jurisdiction by law, provide public notice and allow public review, respond to comments on the draft environmental document, adopt CEQA findings, and provide for monitoring of mitigation measures.  SWRCB regulations (California Code of Regulations [CCR], Title 23, Chapter 27, Section 3777) require that a document prepared under its certified regulatory programs must include:





1.	A brief description of the proposed activity;


2.	Reasonable alternatives to the proposed activity; and 


3.	Mitigation measures to minimize any significant adverse environmental impacts of the proposed activity.





Because a certified regulatory program is exempt from the requirement to prepare an EIR or Negative Declaration but must comply with other CEQA requirements, the SWRCB will prepare its functionally equivalent environmental document following CEQA guidelines for a “program” FED.  The environmental impacts that may occur as a result of the development of the Policy are summarized in an Environmental Checklist and analyzed in the Environmental Impacts section of the FED.


Background


California Water Code, Division 7, Chapter 5.6 established a comprehensive program within the SWRCB to protect the existing and future beneficial uses of California's enclosed bays and estuaries.  SB 475 (1989), SB 1845 (1990), AB 41 (1989) and SB 1084  (1993) added Chapter 5.6 [Bay Protection and Toxic Cleanup (Water Code Sections 13390-13396.5)] to Division 7 of the Water Code.  





The BPTCP has provided a new focus on the SWRCB and the Regional Water Quality Control Boards (RWQCBs) efforts to control pollution of the State's bays and estuaries by establishing a program to identify toxic hot spots and plan for their cleanup. 


Program Activities


The BPTCP is a comprehensive effort by the SWRCB and RWQCBs to programmatically link standards development, environmental monitoring, water quality control planning, and site cleanup planning.  The Program includes seven primary activities:





1.	Development and amendment of the California Enclosed Bays and Estuaries Plan.  This plan should contain the State's water quality objectives for enclosed bays and estuaries, and implementation measures for these objectives.





 2.	Development and implementation of regional monitoring programs designed to identify toxic hot spots.  These monitoring programs include analysis for a variety of chemicals, toxicity tests, measurements of biological communities, and various special studies to support the Program.





 3.	Development of a consolidated database that contains information pertinent to describing and managing toxic hot spots.





 4.	Development of narrative and numeric sediment quality objectives for the protection of California enclosed bays and estuaries.





 5.	Preparation of criteria to rank toxic hot spots that are based on the severity of water and sediment quality impacts.





 6.	Development of Regional and Statewide Toxic Hot Spot Cleanup Plans that include identification and priority ranking of toxic hot spots, identification of pollutant sources, identification of actions already initiated, strategies for preventing formation of new toxic hot spots, and cost estimates for recommended remedial actions.


Toxic Hot Spot Identification


The Water Code defines toxic hot spots as locations in enclosed bays, estuaries, or the ocean where pollutants have accumulated in the water or sediment to levels which (1) may pose a hazard to aquatic life, wildlife, fisheries, or human health, or (2) may impact beneficial uses, or (3) exceed SWRCB or RWQCB-adopted water quality or sediment quality objectives.





To identify toxic hot spots, water bodies of interest have been assessed on both a regional and site-specific basis.  Regional assessments require evaluating whether water quality objectives are attained and beneficial uses are supported throughout the water body.  In the past, the State Mussel Watch program, independent RWQCB studies, and other studies were used extensively to evaluate beneficial use impacts in many California enclosed bays and estuaries.  The BPTCP efforts continue this work by focusing on measures of effects (such as toxicity) with the associated pollutants.





Generally, where sites were not well characterized, regional monitoring programs have been implemented.  This monitoring activity has been performed by the Department of Fish and Game (DFG) under contract with the SWRCB.  The consolidated statewide database required by the Water Code was planned to eventually include all data generated by the regional monitoring programs. 


Ranking Criteria


The Water Code (Section 13393.5) requires the SWRCB to develop criteria for ranking toxic hot spots.  The ranking criteria must consider the pertinent factors relating to public health and environmental quality.  The factors include three considerations:  (1) potential hazards to public health, (2) toxic hazards to fish, shellfish, and wildlife, and (3) the extent to which the deferral of a remedial action will result, or is likely to result, in a significant increase in environmental damage, health risks, or cleanup costs.


Sediment Quality Objectives


State law defines sediment quality objectives as "that level of a constituent in sediment which is established with an adequate margin of safety, for the reasonable protection of beneficial uses of water or prevention of nuisances" (Water Code Section 13391.5).  Water Code Section 13393 further defines sediment quality objectives as:  "...objectives...based on scientific information, including but not limited to chemical monitoring, bioassays or established modeling procedures."  The Water Code requires “adequate protection for the most sensitive aquatic organisms.”  Sediment quality objectives can be either numerical values based on scientifically defensible methods or narrative descriptions implemented through toxicity testing or other methods.





Toxic Hot Spot Cleanup Plans


The Water Code requires that each RWQCB must complete a toxic hot spot cleanup plan and the SWRCB must prepare a statewide consolidated toxic hot spot cleanup plan.  





Each cleanup plan must include:  (1) a priority listing of all known toxic hot spots covered by the plan; (2) a description of each toxic hot spot including a characterization of the pollutants present at the site; (3) an assessment of the most likely source or sources of pollutants; (4) an estimate of the total costs to implement the cleanup plan; (5) an estimate of the costs that can be recovered from parties responsible for the discharge of pollutants that have accumulated in sediments; (6) a preliminary assessment of the actions required to remedy or restore a toxic hot spot; and (7) a two-year expenditure schedule identifying State funds needed to implement the plan.





Within 120 days from the ranking of a toxic hot spot in the consolidated cleanup plan, each RWQCB is required to begin reevaluating waste discharge requirements for dischargers who have contributed any or all of the pollutants which have caused the toxic hot spot.  These reevaluations shall be used to revise water quality control plans wherever necessary.  Reevaluations shall be initiated according to the priority ranking established in cleanup plans.


Program Organization


Three groups support or review the activities of the BPTCP:  (1) the Monitoring and Surveillance Task Force, (2) the Scientific Planning and Review Committee, and (3) the BPTCP Advisory Committee.  The functions of each of these groups follow:





 1.	Monitoring and Surveillance Task Force (MSTF).  This committee was established to promote standard approaches for monitoring and assessing the quality of California’s enclosed bays and estuaries [Section 13392.5(a)(1) of the Water Code].  While the primary focus of this committee has been on monitoring implementation, the committee has also developed and contributed to all other aspects of the Program including cleanup planning and ranking criteria development.  The members of the task force are SWRCB, coastal RWQCBs, DFG and the Office of Environmental Health Hazard Assessment (OEHHA) staff.





 2.	Scientific Planning and Review Committee (SPARC).  Although not legislatively mandated, SPARC brings together independent experts in the fields of toxicology, benthic ecology, organic and inorganic chemistry, program implementation and direction, experimental design, and statistics to review the approaches taken by the BPTCP.  The committee has provided comments on the Program's monitoring approach(es), given input on the scientific merit of the approach(es) taken, and provided suggestions for monitoring improvement.





 3.	BPTCP Advisory Committee.  This committee was established to assist the SWRCB in the implementation of the BPTCP (Section 13394.6(a) of the Water Code).  The major purpose of the committee is to review the Program activities and provide its views on how the products of the BPTCP should be interpreted and used.  The committee has members from (a) trade associations; (b) fee-paying dischargers; and (c) environmental, public interest, public health and wildlife conservation organizations.


Legislative Deadlines


The BPTCP is required to complete several tasks using deadlines established in the Water Code (Table 1).
































	


	Table 1:	Water Code-mandated deadlines for the BPTCP





Activities�
Deadline�
�
Sediment Quality Objectives Workplan�
July 1, 1991          �
�
Consolidated Database �
January 30, 1994�
�
Ranking Criteria�
January 30, 1994� �
�
Progress Report �
January 1, 1996�
�
Regional Toxic Hot Spot Cleanup Plans �
January 1, 1998�
�
Statewide Toxic Hot Spot Cleanup Plan �
June 30, 1999�
�






�





















Scope of FED


The FED was developed with a consideration of:  existing State statute, regulations, and policies; the current approaches of the RWQCBs; and the recommendations of the BPTCP Advisory Committee and Scientific Planning and Review Committee.





The FED contains seven major sections:  Introduction, Project Description, Environmental Setting, Issue Analysis, Environmental Effects of the Proposed Policy, Environmental Checklist, and References.  


�
 





PROJECT DESCRIPTION


Project Definition


The project is a Statewide Water Quality Control Policy that includes provisions for:





1.	A specific definition of a toxic hot spot;





2.	Criteria to rank sites;





3.	Mandatory requirements for Regional and Statewide Toxic Hot Spot Cleanup Plans





4.	Remediation actions and costs





Toxic Hot Spot prevention strategies





Site-specific variances from the Policy





The proposed Policy is applicable to the surface waters of California in Regions 1, 2, 3, 4, 5 , 8, and 9.    Figure 1 is a map of this area.


Statement Of Goals


The SWRCB's goals for this project are to:


   


1.	Provide more consistent statewide approaches for identification of toxic hot spots;  





2.	Provide approaches to address the identified toxic hot spots; and





3.	Provide methods to assist the RWQCBs attain the highest water quality that is reasonable and protect the quality of the coastal waters in the State from degradation.
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Figure � SEQ Figure \* ARABIC �1�: Area that the Policy is applicable.


�
Proposed Action


The proposed action is SWRCB adoption of the proposed Water Quality Control Policy outlined in the Project Definition (above).





The proposed Policy is being developed as a part of a phased approach to development of a Statewide Consolidated Toxic Hot Spot Cleanup Plan.   (This phased approach and components of a Water Quality Control Policy are also explained in the Introduction to this FED and Issue 1.)  Under Phase 1 of development of the consolidated cleanup plan, the SWRCB will issue a Policy that provides specific guidance on the development of regional toxic hot spot cleanup plans.


  


In Phase 2, the RWQCBs will develop and adopt Regional Toxic Hot Spot Cleanup Plans pursuant to the Policy.  Phase 3 will be the formal development of the Statewide Toxic Hot Spot Cleanup Plan by the SWRCB.  The SWRCB will compile the regional cleanup plans, make additional findings as required by the California Water Code and, after compliance with CEQA and the APA, submit the consolidated Statewide plan to the California Legislature. 


�
ENVIRONMENTAL SETTING





California presents a variety of environmental conditions ranging from snow-covered peaks of the Sierra Nevada, to hot dry deserts (with a huge variation in between these two extremes) to the Pacific Ocean, one of the world's most scenic coastlines.





For water quality management, Section 13200 of the Porter-Cologne Water Quality Control Act (Porter-Cologne) divides the State into nine different hydrologic regions.   The activities of the BPTCP are focused on the Regions that border coastal waters including the Sacramento-San Joaquin River Delta.  Brief descriptions of the Regions and the water bodies addressed by this FED are presented below.  The sources of the information provided in this section are the RWQCB basin plans, proposed regional toxic hot spot cleanup plans (RWQCB, 1997a; 1997b; 1997c; 1997d; 1997e; 1997f; 1997g), and status reports on the BPTCP (SWRCB, 1993; 1996).


North Coast Region (Region 1)


The North Coast Region is defined in Section 13200(a) of Porter-Cologne as follows:  North Coast region, which comprises all basins including Lower Klamath Lake and Lost River Basins draining into the Pacific Ocean from the California-Oregon state line southerly to the southerly boundary of the watershed of the Estero de San Antonio and Stemple Creek in Marin and Sonoma Counties.





The North Coast Region is divided into two natural drainage basins, the Klamath River Basin and the North Coastal Basin.  The North Coast Region covers all of Del Norte, Humboldt, Trinity, and Mendocino Counties, major portions of Siskiyou and Sonoma Counties, and small portions of Glenn, Lake, and Marin Counties.





The North Coast Region encompasses a total area of approximately 19,390 square miles, including 340 miles of scenic coastline and remote wilderness areas, as well as urbanized and agricultural areas.





The North Coast Region is characterized by distinct temperature zones.  Along the coast, the climate is moderate and foggy and the temperature variation is not great.  For example, at Eureka, the seasonal variation in temperature has not exceeded 63( F for the period of record.  Inland, however, seasonal temperature ranges in excess of 100(F have been recorded.





Precipitation over the North Coast Region is greater than for any other part of California, and damaging floods are a fairly frequent hazard.  Particularly devastating floods occurred in the North Coast area in December of 1955, in December of 1964, and in February of 1986.





Ample precipitation in combination with the mild climate found over most of the North Coast Region has provided a wealth of fish, wildlife, and scenic resources.  The mountainous nature of the Region, with its dense coniferous forests interspersed with grassy or chaparral covered slopes, provides shelter and food for deer, elk, bear, mountain lion, furbearers and many upland bird and mammal species.  The numerous streams and rivers of the Region contain anadromous fish, and the reservoirs, although few in number, support both coldwater and warmwater fish.





Tidelands, and marshes too, are extremely important to many species of waterfowl and shore birds, both for feeding and nesting.  Cultivated land and pasture lands also provide supplemental food for many birds, including small pheasant populations.  Tideland areas along the north coast provide important habitat for marine invertebrates and nursery areas for forage fish, game fish, and crustaceans.  Offshore coastal rocks are used by many species of seabirds as nesting areas.





Major components of the economy are tourism and recreation, logging and timber milling, aggregate mining, commercial and sport fisheries, sheep, beef and dairy production, and vineyards and some wineries.





In all, the North Coast Region offers a beautiful natural environment with opportunities for scientific study and research, recreation, sport and commerce. 





Approximately two percent of the total population of California reside in the North Coast Region.  The largest urban centers are located in the Eureka area of Humboldt county and in the Santa Rosa area of Sonoma county, which has experienced the highest population change of all the counties.  The major industries of the region are logging and timber milling/production, vineyards and some wineries.  The area is also home to many wood product manufacturing facilities, including pulp mills.





The North Coast Region has a wide distribution of bays and estuaries.  Beginning at the Smith River in northern Del Norte County and ranging south to the Estero de San Antonio in northern Marin County, the Region encompasses a large number of major river estuaries.  Other north coast streams and rivers with significant estuaries include the Klamath River, Redwood Creek, Little River, Mad River, Eel River, Noyo River, Navarro River, Elk Creek, Gualala River, Russian River and Salmon Creek (this creek mouth also forms a lagoon).  Northern Humboldt County coastal lagoons include Big Lagoon and Stone Lagoon.  The two largest enclosed bays in the North Coast Region are Humboldt Bay and Arcata Bay (both in Humboldt County).  Another enclosed bay, Bodega Bay, is located in Sonoma County near the southern border of the Region.


San Francisco Region (Region 2)


Section 13200(b) of the Porter-Cologne Act defines the San Francisco Bay Region as that which comprises San Francisco Bay, Suisun Bay, from Sacramento River and San Joaquin River westerly from a line which passes between Collinsville and Montezuma Island and follows thence the boundary common to Sacramento and Solano counties and that common to Sacramento and Contra Costa counties to the westerly boundaries of the watershed of Markely Canyon in Contra Costa county, all basins draining into the bays and rivers westerly from this line, and all basins draining into the Pacific Ocean between the southerly boundary of the north coastal region and the southerly boundary of the watershed of Pescadero Creek in San Mateo and Santa Cruz counties.





The San Francisco Bay Region is comprised of most of the San Francisco Estuary up to the mouth of the Sacramento-San Joaquin Delta.  The San Francisco estuary conveys the waters of the Sacramento and San Joaquin rivers into the Pacific Ocean.  Located on the central coast of California, the Bay system functions as the only drainage outlet for waters of the Central Valley.  It also marks a natural topographic separation between the northern and southern coastal mountain ranges.  The region’s waterways, wetlands and bays form the centerpiece of the fourth largest metropolitan area in the United States, including all or major portions of Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa Clara, Solano and Sonoma counties.





The San Francisco Bay RWQCB has jurisdiction over the part of the San Francisco estuary which includes all of the San Francisco Bay segments extending east to the Delta (Winter Island near Pittsburg). Coastal embayments including Tomales Bay and Bolinas Lagoon are also located in this Region.  The Central Valley RWQCB has jurisdiction over the Delta and rivers extending further eastward. 





The Sacramento and San Joaquin rivers, which enter the Bay system through the Delta at the eastern end of Suisun Bay, contribute almost all of the freshwater inflow to the Bay.  Many smaller rivers and streams also convey fresh water to the Bay system.  The rate and timing of these freshwater flows are among the most important factors influencing physical, chemical and biological conditions in the estuary.  Flows in the region are highly seasonal, with more than 90 percent of the annual runoff occurring during the winter rainy season between November and April.   





The San Francisco estuary is made up of many different types of aquatic habitats that support a great diversity of  organisms.  Suisun Marsh in Suisun Bay is the largest brackish-water marsh in the United States.  San Pablo Bay is a shallow embayment strongly influenced by runoff from the Sacramento and San Joaquin Rivers.  The Central Bay is the portion of the Bay most influenced by oceanic conditions.  The South Bay, with less freshwater inflow than the other portions of the Bay, acts more like a tidal lagoon.  Together these areas sustain rich communities of aquatic life and serve as important wintering sites for migrating waterfowl and spawning areas for anadromous fish.     


Central Coast Region (Region 3)


The Central Coast Region is described by Porter Cologne Section 13200(c) as comprising all basins, including Carrizo Plain in San Luis Obispo and Kern counties, draining into the Pacific Ocean from the southerly boundary of the watershed of Pescadero Creek in San Mateo and Santa Cruz counties to the south easterly boundary, located in the westerly part of Ventura county, of the watershed of Rincon Creek.





The Central Coast Regional Board has jurisdiction over a 300-mile long by 40-mile wide section of the State’s central coast.  Its geographic area encompasses all of Santa Cruz, San Benito, Monterey, San Luis Obispo, and Santa Barbara Counties as well as the southern one-third of Santa Clara County, and small portions of San Mateo, Kern, and Ventura Counties.  Included in the region are urban areas such as the Monterey Peninsula and the Santa Barbara coastal plain; prime agricultural lands as the Salinas, Santa Maria, and Lompoc Valleys; National Forest lands, extremely wet areas like the Santa Cruz mountains; and arid areas like  the Carrizo Plain. 





Historically, the economic and cultural activities in the basin have been agrarian.  Livestock grazing persists, but it has been combined with hay cultivation in the valleys.  Irrigation, with pumped local ground water, is very significant in intermountain valleys throughout the basin.  Mild winters result in long growing seasons and continuous cultivation of many vegetable crops in parts of the basin.





While agriculture and related food processing activities are major industries in the region, oil production, tourism, and manufacturing contribute heavily to its economy.  The northern part of the region has experienced a significant influx of electronic manufacturing, and the southern part has been heavily influenced by offshore oil exploration and production.  Total population of the region is estimated to be 1.22 million people.  





Water quality problems frequently encountered in the Central Coastal Basin include excessive salinity or hardness of local ground waters.  Increasing nitrate concentration is a growing problem in a number of areas, both in ground water and surface water.  Surface waters suffer from bacterial contamination, nutrient enrichment, and siltation in a number of watersheds. Pesticides are of concern in agricultural areas and associated downstream water bodies. 





Water bodies on the central coast are varied.  Enclosed bays and harbors in the Region include Morro Bay, Elkhorn Slough, Tembladero Slough, Santa Cruz harbor, Moss Landing Harbor, San Luis Harbor, and Santa Barbara Harbor.  The Region also is characterized by several small estuaries including the Santa Maria River estuary, San Lorenzo River estuary, Big Sur River estuary, and many others.





Los Angeles Region (Region 4)  


Los Angeles Region is described by Porter Cologne, Section 13200(d) to comprise all basins draining into the Pacific Ocean between the southeasterly boundary, located in the westerly part of Ventura County, of the watershed of Rincon Creek and a line which coincides with the southeasterly boundary of Los Angeles county from the ocean to San Antonio Peak and follows thence the divide between the San Gabriel River and Lytle Creek drainages to the divide between Sheep Creek and San Gabriel River drainages.





The Los Angeles Region encompasses all coastal drainages flowing to the Pacific Ocean between Rincon Point (on the coast of western Ventura County) and the eastern Los Angeles County line, as well as the drainages of five coastal islands (Anacapa, San Nicolas, Santa Barbara, Santa Catalina and San Clemente).  In addition, the Region includes all coastal waters within three miles of the continental and island coastlines.





The Region contains two large deepwater harbors (Los Angeles and Long Beach Harbors) and one smaller deepwater harbor (Port Hueneme).  There are small craft marinas within the harbors, as well as tank farms, naval facilities, fish processing plants, boatyards, and container terminals.  Several small-craft marinas also occur along the coast (e.g., Marina del Rey, King Harbor, Ventura Harbor);  these contain boatyards, other small businesses and dense residential development.





Several large, primarily concrete-lined rivers (e.g., Los Angeles River, San Gabriel River) lead to unlined tidal prisms which are influenced by marine waters.  Salinity may be greatly reduced following rains since these rivers drain large urban areas composed of mostly impermeable surfaces.  Some of these tidal prisms receive a considerable amount of freshwater throughout the year from publicly-owned treatment plants discharging tertiary-treated effluent.  Lagoons are located at the mouths of other rivers draining relatively undeveloped areas (e.g., Mugu Lagoon, Malibu Lagoon, Ventura River Estuary, Santa Clara River estuary).  There are also a few isolated coastal brackish water bodies receiving runoff from agricultural or residential areas.





Santa Monica Bay, which includes the Palos Verdes Shelf for the purposes of the BPTCP, dominates a large portion of the open coastal waters in the region.  The Region's coastal waters also include the areas along the shoreline of Ventura County and the waters surrounding the five offshore islands in the region.


Central Valley Region (Region 5)


Section 13200(g) of the Porter Cologne earmarks the Central Valley Region as comprising all basins including Goose Lake Basin draining into the Sacramento and San Joaquin Rivers to the easterly boundary of the San Francisco Bay Region near Collinsville.  The Central Valley Region has offices in the Sacramento Valley and the San Joaquin Valley.





The two basins are bound by the crests of the Sierra Nevada on the east and the Coast Range and Klamath Mountains on the west.  They extend about 400 miles from the California-Oregon border southward to the headwaters of the San Joaquin River.  These two river basins cover about one fourth of the total area of the State and over 30 percent of the State's irrigable land.  The Sacramento and San Joaquin Rivers furnish roughly 50 percent of the State's water supply.  Surface water from the two drainage basins meets and forms the Delta, which ultimately drains into the San Francisco Bay.





The Delta, the area of primary focus for the BPTCP, is a maze of river channels and diked islands covering roughly 1,150 square miles, including 78 square miles of water area.  Two major water projects located in the South Delta, the Federal Central Valley Project and the State Water Project, deliver water from the Delta to Southern California, the San Joaquin Valley, Tulare Lake Basin, the San Francisco Bay area, as well as within the Delta boundaries.  The legal boundary of the Delta is described in Section 12220 of the Water Code.


Santa Ana Region (Region 8)


The Santa Ana Region is described by Porter Cologne Section 13200(e) as comprising all basins draining into the Pacific Ocean between the southerly boundary of Los Angeles Region and a line which follows the drainage divide between Muddy and Moro Canyons from the ocean to the summit of San Joaquin Hills; thence along the divide between lands draining into Newport Bay and into Laguna Canyon to Niguel Road; thence along Niguel Road and Los Aliso Avenue to the divide between Newport Bay and Aliso Creek drainages; thence along the divide and the southeasterly boundary of the Santa Ana River drainage to the divide between Baldwin Lake and Mojave Desert drainages; thence along that divide to the divide between the Pacific Ocean and Mojave Desert drainages.





The Santa Ana Region is the smallest of the nine regions in the state (2800 square miles) and is located in southern California, roughly between Los Angeles and San Diego.  Although small geographically, the region’s four-plus million residents (1993 estimate) make it one of the most densely populated regions.





The climate of the Santa Ana Region is classified as Mediterranean:  generally dry in the summer with mild, wet winters.  The average annual rainfall in the region is about fifteen inches, most of it occurring between November and March.





The enclosed bays in the Region include Newport Bay, Bolsa Bay (including Bolsa Chica Marsh), and Anaheim Bay.  


San Diego Region (Region 9)


The San Diego Region is described by Porter Cologne Section 13200(f) as comprising all basins draining into the Pacific Ocean between the southern boundary of the Santa Ana Region and the California-Mexico boundary.





The San Diego Region is located along the coast of the Pacific Ocean from the Mexican border to north of Laguna Beach.  The Region is rectangular in shape and extends approximately 80 miles along the coastline and 40 miles east to the crest of the mountains.  The Region includes portions of San Diego, Orange, and Riverside Counties.





The population of the Region is heavily concentrated along the coastal strip.  Six deep water sewage outfalls and one across the beach discharge from the new border plant at the Tijuana River empty into the ocean.  Two harbors, Mission Bay and San Diego Bay, support major recreational and commercial boat traffic.  Coastal lagoons are found along the San Diego County coast at the mouths of creeks and rivers.





Weather patterns are Mediterranean in nature with an average rainfall of approximately ten inches per year occurring along the coast.  Almost all the rainfall occurs during wet cool winters.  The Pacific ocean generally has cool water temperatures due to upwelling.  This nutrient-rich water supports coastal beds of giant kelp.





The cities of San Diego, National City, Chula Vista, Coronado, and Imperial Beach surround San Diego Bay in the southern portion of the Region.  The Bay is long and narrow, 15 miles in length and approximately one mile across.  A deep-water harbor, San Diego Bay has experienced waste discharge from former sewage outfalls, industries, and urban runoff.  Up to 9,000 vessels may be moored in the Bay.  San Diego Bay also hosts four major U.S. Navy bases with approximately 80 surface ships and submarines.





Coastal waters include bays, harbors, estuaries, beaches, and open ocean.  Deep draft commercial harbors include San Diego Bay and Oceanside Harbor and shallower harbors include Mission Bay and Dana Point Harbor. Tijuana Estuary, Sweetwater Marsh, San Diego River Flood Control Channel, Kendal-Frost wildlife reserve, San Dieguito River Estuary, San Elijo Lagoon, Batiquitos Lagoon, Agua Hedionda Lagoon, Buena Vista Lagoon, San Luis Rey Estuary, and Santa Margarita River Estuary are the important estuaries of the region.





There are thirteen principal stream systems in the region originating in the western highlands and flowing to the Pacific Ocean.  From north to south these are Aliso Creek, San Juan Creek, San Mateo Creek, San Onofre Creek, Santa Margarita River, San Luis Ray River, San Marcos Creek, Escondido Creek, San Dieguito River, San Diego River, Sweetwater River, Otay River, and the Tijuana River.  Most of these streams are interrupted in character having both perennial and ephemeral components due to the rainfall pattern in the region.  Surface water impoundments capture flow from almost all the major streams. 


�






ISSUE ANALYSIS


The staff analysis of each issue addressed during the development of the Water Quality Control Policy is formatted consistently to provide the SWRCB with a summary of the topic or issue as well as alternatives for their action.





Each issue analysis contains the following sections:





Issue:	A brief description of the issue or topic.





Present Policy:  	A summary of any existing Statewide SWRCB policy related to the issue or topic.





Issue Description: 	A more complete description of the issue or topic plus (if appropriate) any additional background information, list of limitations and assumptions, and descriptions of related programs.





Comments Received:	All substantial comments raised in the hearing record will be addressed in this section after the public hearing on the proposed Policy.  The comments not pertinent to the list of issues being considered will be listed in a separate section.  The Environmental Checklist will be revised, if needed, as a result of the response to comments received.





Alternatives:	For each issue or topic, at least two alternatives are provided for SWRCB consideration.





Staff Recommendation:  	In this section, a suggestion is made for which alternative should be adopted by the SWRCB.


�
Issue 1:  	Authority and Reference for Guidance on Developing Toxic Hot Spot Cleanup Plans 





Present Policy:  	None.





Issue Description:  	In order to be developed fairly and consistently, the Statewide and Regional THS cleanup plans should be developed and implemented consistent with existing Plans and Policies of the SWRCB and RWQCBs.  The only way to ensure consistency is for the SWRCB to require the conformance of the plan development to a set of guidelines.  If the guidance is mandatory then the SWRCB must adopt the guidance (e.g., a Statewide Plan or Policy) in accordance with the requirements of CEQA and the APA.  





The SWRCB should consider the format of the guidance it will issue to the RWQCBs.





Alternatives:	1.	The SWRCB should consider incorporating the guidance for developing toxic hot spot cleanup plans into a Statewide Water Quality Control Plan. 





The SWRCB is required to adopt a Water Quality Control Plan for the Enclosed Bays and Estuaries of California (Water Code Section 13391).  This plan was first adopted in 1991 and was subsequently amended in 1992.  The Plan contained requirements for beneficial use designations, water quality objectives, guidance on development of site-specific water quality objectives, a program of implementation, and other regulatory provisions.  





In 1994, the EBE Plan was nullified by the California Superior Court.  The SWRCB is currently developing the Enclosed Bays and Estuaries Plan in two phases.  The first phase is for the SWRCB to adopt a Policy for the Implementation of the California Toxics Rule (SWRCB, 1997b).   Even though the Plan could be modified to contain BPTCP guidance, the EBE Plan redevelopment schedule would not allow the BPTCP to meet the Water Code-mandated deadline for adoption of the Statewide consolidated cleanup plan.  This alternative would not allow the SWRCB and RWQCBs to meet the legislatively mandated deadlines.





2.	The SWRCB should adopt a stand-alone Policy for guidance on developing cleanup plans.  The SWRCB should adopt language that identifies the statutory authority to adopt a Policy, where the Policy applies, and variance provisions. 





The SWRCB has the authority to adopt Policy for Water Quality Control (please refer to Sections 13140 and 13142 of the Water Code).  Section 13142 states in part:


				


"State policy for water quality control shall consist of all or any of the following:  (a)  Water quality principles and guidelines for long-range planning, including ground water or surface water management programs and control and use of reclaimed water.  (b)   Water quality at key locations for planning...and for water quality control activities.  (c)  Other principles deemed essential by the state board for water quality control...."





Implementation of a clearly worded Policy with limited flexibility in interpretation would ensure consistent development of the toxic hot spot cleanup plans on a Statewide basis.  However, if the Policy is too specific it may preclude site-specific circumstances encountered by the RWQCBs.  If a Policy is developed, it should allow for site-specific variances similar to the exception process in the California Ocean Plan (1997a) or site-specific variances allowed pursuant to the California Underground Storage Tank Regulations (Title 23, Article 8, CCR Sections 2680 through 2681).  





3.	The State Water Board should not adopt any formal guidance to implement the BPTCP.





This alternative provides the most flexibility of any of the alternatives presented.  This flexibility is advantageous with the variety of conditions that will be encountered by the RWQCBs.  However, it is also likely that the Regional Toxic Hot Spot Cleanup Plans developed without specific guidance could be completed with widely varying interpretations of the toxic hot spot definition and ranking criteria, have variable formats, incomplete consideration of remediation alternatives, among other problems due to varying interpretations of the Water Code (Sections 13390 et seq.).  This would make the task of developing the consolidated Statewide cleanup plan more difficult.





Staff Recommendation:  	Adopt Alternative 2.


Please refer to page “xliv” of the proposed Water Quality Control Policy for the variance provisions.


�
Issue 2:	Toxic Hot Spot Definition





Present Policy:  	None.





Issue Description:  	One of the fundamental tasks of the BPTCP is the identification of toxic hot spots.  The SWRCB needs to consider whether a specific definition of toxic hot spots is warranted.  The issue is:   Should the SWRCB implement a general definition of a toxic hot spot or should  another definition that is more focused be used?


Background


Section 13391.5 of the Water Code defines toxic hot spots as "...locations in enclosed bays, estuaries, or adjacent waters in the 'contiguous zone' or the 'ocean' as defined in Section 502 of the Clean Water Act (33. U.S.C. Section 1362), the pollution or contamination of which affects the interests of the State, and where hazardous substances have accumulated in the water or sediment to levels which (1) may pose a substantial present or potential hazard to aquatic life, wildlife, fisheries, or human health, or (2) may adversely affect the beneficial uses of the bay, estuary, or ocean waters as defined in the water quality control plans, or (3) exceeds adopted water quality or sediment quality objectives."





Identification of toxic hot spots is a critical first step in the assessment, cleanup or remediation of polluted sites in California's enclosed bays and estuaries.  To assist the SWRCB and RWQCBs staff, the SWRCB sponsored a technical workshop in February, 1991 in an effort to determine the criteria necessary to develop a Sediment Quality Assessment Strategy (Lorenzato et al., 1991).  The workshop was attended by more than twenty scientific experts in sediment quality assessment from around the country, as well as observers from state and federal agencies, discharger organizations, and environmental groups.  The participants' recommended higher and lower priorities for criteria that an ideal sediment quality assessment strategy should meet.  These criteria are presented in Table 2.


Toxic Hot Spot Definition Considerations


One of the most important views expressed by the sediment quality assessment workshop participants was the adoption of a weight-of-evidence approach for the evaluation of sediment quality assessment information.  A weight-of-evidence approach relies on a comprehensive judgment of chemical, physical, biological, toxicological, and modeling information to draw conclusions regarding the effects of pollutants on biological resources and human health.  In order to implement this approach it is necessary for the toxic hot spot definition to include assessment of biological response as well as analysis of the chemical contamination of various media.





These measures can focus on several levels of biological organization from organism to community, from single celled organisms to the highest order predators.  Any of these measures taken singly can provide limited insight into the quality of the estuarine or bay environment.  When used together they will provide a much more comprehensive characterization of the environment of interest than any one measure used alone.





In 1995 and 1996, the BPTCP Scientific Planning and Review Committee reviewed the monitoring activities of the BPTCP (SPARC, 1997).  The committee made several comments on the definition that were incorporated into the most current version (SWRCB, 1997c).  The SPARC considered the monitoring activities scientifically defensible.  





There are other programmatic and regulatory elements that also need to be considered in the development of a specific toxic hot spot definition, and include:





1.	The definition must be able to distinguish between sites with either significant or little information on environmental impacts of toxic pollutants.�






�PRIVATE ��Table 2:  Prioritized Criteria Recommended for a Sediment Quality Assessment Strategy. 1





Higher Priority�
�
Differentiate between effects due to toxic substances and changes due to natural factors (describe the significant variability of exposure and response, including identification of major sources of variability).�
�
Be of broad and local ecological relevance.�
�
Detect the effects on biota from long-term exposures.�
�
Consider the bioavailability, exposure potential, and/or bioaccumulation of toxic agents.�
�
Be a tiered approach that utilizes multiple assessment tools and/or approaches, including a first tier that is rapid, sensitive, and overprotective.�
�
Use of a suite of appropriate sensitive species.�
�
Identify agent(s) causing toxicity in the field.�
�
Clearly identify range above which impairment occurs and below which no impairment is predicted.�
�
Identify and quantify potentially toxic agent(s).�
�
Include a mechanism to evaluate efficacy and incorporate improvements.�
�
Be scientifically defensible.�
�



Lower Priority�
�
Detect effects on biota from short-term exposures.�
�
Be clearly described.�
�
Specify the degree of certainty of protection which will be attained for sensitive organisms.�
�
Be of low or moderate cost.2�
�



1  Priorities assigned based on information presented at the State Water Resources Control Board sponsored Sediment Quality Assessment Workshop held in February 1991.


2  Costs were de-emphasized in an effort to define the most technically appropriate assessment approach.  Cost limitations are to be considered by the SWRCB as part of its ongoing program management.


�
				


2.	The definition must be testable using interpretable scientific procedures (i.e., either indicators of stress or actual measurements of impacts on beneficial uses).





3.	The definition should be usable with existing monitoring information as well as with any new monitoring information that may become available.





4.	Biological response(s) of organisms is of greater importance than chemical measurement alone.


	


5.	Biological response should be associated with the presence of non-naturally-occurring toxic pollutants (association of biological response with exposure to other physical or chemical agents alone, e.g., hydrogen sulfide (H2S), grain size, total organic carbon (TOC), etc., is not sufficient to identify a toxic hot spot).





6.	Actual loss of beneficial use is not necessary to designate a site as a toxic hot spot (i.e., indicators of pollutant effects are sufficient for the designation).





7.	The very general term "interests of the State" is defined as the public health and welfare of the people of California.  This definition includes protection of the environment.





Comments Received:  	This section will be completed after the SWRCB hearing on the Policy.





Alternatives:	1.	Allow Regional Water Boards to apply only the statutory definition of toxic hot spot provided in Section 13391.5 of the Water Code.  





The statutory definition of a toxic hot spot gives the RWQCBs significant latitude in considering which locations in the State are considered toxic hot spots.  Using this definition would give the same "toxic hot spot" designation to sites with little information available and sites that are well studied.  The RWQCBs would then be required to develop a cleanup plan that planned for the remediation or further prevention of toxic pollutants at these sites.





The statutory definition of a toxic hot spot is quite general, and could be subject to an interpretation that would allow large portions (if not all) of California's coastline, including enclosed bays and estuaries, to be designated as toxic hot spots.  A very broad interpretation would not help the SWRCB and RWQCBs in planning for the cleanup or remediation of toxic hot spots because it would be difficult to focus efforts where regulatory response is needed most.  It is very unclear how many toxic hot spots would be identified using the statutory definition.  Conceivably,  every water body that has been previously sampled could be designated as a toxic hot spot. 


 


Apply a more specific definition of a toxic hot spot that is consistent with the intent of Section 13391.5 of the Water Code.  





One of the most critical steps in the development of toxic hot spot cleanup plans is the identification of hot spots.  Once they are identified the parties responsible for the sites could be liable for the cleanup of the site or further prevention of the discharges or activities that caused the toxic hot spot.  The SWRCB should consider that before a site is listed as a known toxic hot spot (i.e., before the SWRCB has formally adopted the consolidated cleanup plan), the site should be considered a Candidate Toxic Hot Spot.  If a candidate toxic hot spot is adopted by a RWQCB and subsequently by the SWRCB in the consolidated toxic hot spot cleanup plan then the toxic hot spot becomes a known toxic hot spot.  This then triggers the requirement for the RWQCBs to reevaluate WDRs for the known toxic hot spot (Water Code Section 13395).





The specific definition of a toxic hot spot that follows combines consideration of statutory definition of a toxic hot spot, sediment quality assessment criteria from the SWRCB 1991 workshop, programmatic and regulatory criteria, SPARC review, and tools  currently available to identify toxic hot spots.


Proposed Specific Definition


The proposed specific definition of a toxic hot spot is presented in the draft Water Quality Control Policy.  Please refer to pages “xviii” through “xxi” for the complete text of the definition.


Rationale for the Specific Definition


Under this alternative, the definition of a toxic hot spot is separated into two parts:  candidate and known, based on whether the RWQCBs and SWRCB have adopted cleanup plans identifying the site as a known toxic hot spot.  A site should be considered a candidate toxic hot spot if it exhibits significant toxicity, high levels of bioaccumulation, impairment of resident organisms, degradation of biological resources, or water or sediment quality objectives are exceeded.  





Sites that are not well characterized (i.e., insufficient data to designate as a candidate toxic hot spot) shall be characterized as areas of concern.  Any site designated as an area of concern will be a candidate for further monitoring to confirm preliminary indications of the site impairments.  


Human Health


Toxic hot spots can be caused by pollutants that have the potential to cause impacts on human health.  In California, if a fish advisory has been issued for a water body then it is acknowledged that the beneficial use for that water to protect human health via seafood consumption is impaired (i.e., the beneficial use has been lost because the public has been warned that fish tissue concentrations are high enough to be potentially harmful to human health).  Several agencies (e.g., Office of Environmental Health Hazard Assessment and the Food and Drug Administration) have also published chemical specific values for tissue concentrations that are intended to protect human health (FDA, 1984; OEHHA, 1991; EPA, 1993f).  These values are extremely useful in assessing the quality of fish or other organism tissue for consumption.  When used carefully and consistently these considerations can assist in identifying locations where human health may be impacted.


Biological Indicators of Pollutant Effects


There is presently no single method, test, or procedure capable of adequately characterizing the many and varied adverse biological effects and ecological impacts contaminated sediments may cause.  The most appropriate and scientifically defensible approach currently available appears to be choosing not one, but an array of tests that determine multiple endpoints using a number of individual species or ecological assemblages, and that can also assess various routes of exposure. 


Toxicity Testing  


The use of a number of different organisms ensures a greater opportunity to identify problematic conditions than reliance on a single organism.  Toxicity can be assessed in relation to either complex mixtures or individual substances; it can also be evaluated on the basis of acute or chronic exposures in test systems.  The determination of an array of toxicity testing endpoints ranging from lethality, through critical life stages, will allow the evaluation of a variety of effects. 





Several species have been tested for acute toxicity to bedded (as opposed to suspended) sediment samples.  For saline and brackish waters, tests for amphipods are well developed and widely used as acute, lethal tests (e.g., ASTM, 1993; De Witt et al., 1989; Nebecker et al., 1984).  These amphipods have been used on field samples and laboratory spiked sediments.  Chronic exposures have been tested with the polychaete Neanthes (Johns et al., 1990).  Growth of the polychaete is measured in a 20-day exposure.  Reduction in growth over this period has been shown to predict adverse effects on reproduction.





Direct measurement of reproductive effects is another means of characterizing biological impairment.  Several tests developed for the measurement of adverse reproductive effects arising from exposure to polluted water have been adapted to characterize potential problem sediments.  Most of these tests require the preparation of an elutriate (the mixing of sediment with water, subsequent settling, and then testing in the water separated from the settled sediments) (e.g., ASTM, 1987).  


Interpretation of  Toxicity Data


In the proposed toxic hot spot definition, toxicity data is assessed relative to a reference envelope that includes all sources of laboratory and field variation affecting toxicity test results.  In the absence of a calculated reference envelope the toxicity data are compared to laboratory controls.  





The reference envelope includes results from all reference sites in a particular area, past and present.  The reference envelope approach has been used to determine whether the level of toxicity exceeds the lower confidence interval of the reference envelope.  As more reference site toxicity results become available more will be known on the range of organism responses found within a reference site condition.  This will provide a better tool for determining differences between the toxicity response at reference sites relative to the level of toxicity responses at impacted sites.





A "reference envelope" statistical approach has been employed (Smith, 1995; Fairey et al., 1996) to identify samples that exhibit significantly greater toxicity than expected in a waterbody as a whole.





The reference envelope approach uses data from "reference sites" to characterize the response expected from sites in the absence of localized pollution.  Using data from the reference site population, a tolerance limit is calculated for comparison with data from test sites.  Samples with toxicity values greater than the tolerance limit are considered toxic relative to the ambient condition of the waterbody.





This relative standard established using reference sites is conceptually different from what might be termed the absolute standard of test organism response in laboratory controls.  Rather than comparing sample data to characterize the variance component, the reference envelope approach compares sample data against a percentile of the reference population of data values, using variation among reference sites as the variance component (Figure 2).  The reference envelope variance component, therefore, included variation among laboratory replicates, among field replicates, among sites, and among sampling events.





The reference stations are assumed to be a random sample from an underlying population of reference locations that serve as a standard for what we considered relatively non-impacted conditions (i.e., the reference sites support an undegraded benthic community and has relatively low toxic chemical concentrations).  The toxicity measured at different reference locations will vary due to the different local conditions that can affect the toxicity results.  In order to determine whether sediments from a test location are toxic, bioassay results for the test location are compared with bioassay results from the population of reference locations.





Assuming the bioassay results from the population of reference locations are normally distributed, an estimate of the probability that the test sediment is from the underlying reference station distribution can be made.  For example, if the result for a test sediment was at the first percentile of the underlying reference location distribution (in the direction of toxicity), then there would be about a 1 percent chance that the test sediment was from the distribution of reference locations.  





The toxicity level at the first percentile of the reference distribution is not known because there were only limited samples from the underlying distribution and only an estimate could be made of where the first percentile lies.  If an estimate of the first percentile value was made a large number of times, using different random samples from the reference distribution, a (non-central t) distribution of estimates, with the distribution mode at the actual first percentile would be obtained (Figure 2).  In Figure 2, from the distribution of estimates about one half of the time the estimate from the sample was above the actual first percentile.  Ideally, identification of an estimated toxicity value would cover the actual first percentile for a large percentage of the estimates (say 95 percent of the time).  Such a value can be obtained from the left tail of the distribution of estimates where 5 percent of the estimates 

























































































Figure � SEQ Figure \* ARABIC �2�:  Schematic illustration of the reference envelope (lower tolerance bound) to determine toxicity relative to percentile of the reference site distribution.





�
are less than the chosen value.  The definition of "p" is the percentile of interest, and alpha is the acceptable error probability associated with an estimate of the pth percentile.  Thus, in this example, p=1 and alpha = .05.





The toxicity level can be computed that will cover the pth percentile 1 minus alpha proportion of the time as the lower bound (L) of a tolerance interval (Vardeman, 1992) as follows:





L = Xr - [ ga,p,n * Sr ]





where Xr is the mean of the sample of reference stations, Sr is the standard deviation of the toxicity results among the reference stations, and n is the number of reference stations.  The g values, for the given alpha, p, and n values, can be obtained from tables in Hahn and Meeker (1991) or Gilbert (1987).  S contains the within- and between-location variability expected among reference locations.  If the reference stations are sampled at different times, then S will also incorporate between-time variability.  The "edge of the reference envelope" (L) represents a toxicity level used to distinguish toxic from non-toxic sediments.  The value used for p will depend on the level of certainty needed for a particular regulatory situation.  





Unexplained toxicity in samples from reference sites should be considered a problem (i.e., the reference site no longer exhibits reference site characteristics) if toxicity occurs in more than 25 percent of reference samples, and should not be considered a problem if it occurred in less than 10 percent of reference site samples.





The reference envelope should include toxicity data from many different sampling times.  Temporal variability should be included in the calculation of reference envelope if the data to do so are available.  





The reference envelope for toxicity can include reference sites from a broad geographical area (as big as the entire West Coast) or be limited to the local study area, depending on specific study objectives.





To determine statistical significance, study site results should be compared to both:





 1.	the tolerance limit derived from a reference envelope that includes previous data, and 





 2.	results from concurrently collected local reference site sample(s).





The RWQCBs should set reference envelope "p" values appropriate for their Regions.  The "p" is the percentile of the reference distribution used to set tolerance limits.





Consideration for selection of "p" values include:





 1.	the degree of confidence that reference site samples are indicative of desired ambient water body conditions, 





 2.	the level of degradation exhibited by reference site samples, and





 3.	the social and economic goals (impacts)  associated with designating study sites as a toxic hot spot.





Low "p" values are appropriate for situations where there is high confidence that reference sites are indicative of desired environmental conditions, and the economic or social costs related to a finding of toxicity are high.  Higher "p" values are more appropriate when reference sites are assumed to represent less than optimal conditions, or when policy impacts are less severe.





There may be greater uncertainty associated with the use of low "p" values.  The lower the "p" value, the farther it extends into the tail of the reference population distribution, where deviations from normality are most extreme.





The reference envelope approach is strongly tied to an assumption of normality of the underlying data distribution, and that distribution should be checked as a matter of routine.  Any suggestion of strong departure from a bell-shaped or triangular distribution (e.g., skewness, multiple modes, or a flat distribution) should be cause to use the reference envelope approach results with caution.  If the reference envelope approach produces tolerance limits that are counter to best professional judgment, the following steps should be taken:





 1.	Check the data distribution, transform data if necessary.





 2.	Consider switching test protocols.





 3.	Check that reference sites were selected appropriately.





 4.	Check if the "p" value is appropriate.  This may involve re-evaluation of reference sites, and/or policy considerations.





 5.	If unexplained reference site toxicity exists, it should be investigated.  





In the absence of a “reference envelope”, significant toxicity relative to the surrounding water body should be determined by using the t-test control approach (Schimmel et al., 1991): 





 1.	There is a significant difference (p<0.05) in mean organism response between a sample and the control as determined using a t-test, and,





 2.	Mean organism response in the toxicity test is less than 80 percent of the laboratory control value.


Histopathology 


Adverse effects may also be determined by visual means, for necropsy or for morphological deformities, defects, or other pathological changes in specific tissues or organs.  Lesions in these tissues are often correlated with death, deformity, or poor general fitness (condition indices) of the animal, and include cancerous or precancerous transformations in tissues such as the gills, liver, reproductive organs, etc. (Okihiro and Hinton, 1996; Malins et al., 1987).  Some abnormalities can, however, appear in the early stages of the development of more damaging pathologies that may be reversible (these are indications of exposure rather than actual adverse effects).


Benthic Community Analysis


Benthic community structure (organisms that live in the sediments) can be used to assess whether two sites with substantially similar physical characteristics differ in terms of the species present and numbers of individuals of each species.  These types of measures focus on the population or community level.  The results can then be analyzed using ordination techniques, principal component analysis, or other techniques to identify potential causes of any differences detected.





The analysis of community composition provides not only a direct assessment of impacts, but also an opportunity to identify indicator species, i.e., species that respond predictably or characteristically in the presence or absence of degraded conditions, such as those produced by a polluted benthic environment.  Due to the myriad of forces influencing the composition of a community or population, it is often difficult to determine whether toxic pollutants are responsible for such changes.  





To clarify whether toxicants are exerting significant effects, community analysis can be coupled with measures of individual organisms.  The integration of community measures and toxicity tests provides for a weight-of-evidence that decreases the possibility of attributing adverse effects to pollutants when, in fact, they are not.  The ability for individual toxicity testing methods or suites of toxicity tests to predict community level effects can also be evaluated.  Benthic community analysis can also be used to evaluate reference conditions (Fairey et al., 1996).


Chemical Measures


The statutory definition of a toxic hot spot requires that the SWRCB and RWQCB focus on the effects of toxic pollutants.  In the proposed specific definition of a toxic to spot the significance of chemical measures is subordinate to measures of effect (i.e., chemical measure alone will not cause a site to be designated a toxic hot spot (except as described below)).  For a site to be designated a toxic hot spot, a determination of association of biological effect with measured chemistry that may contribute to the observed biological effect(s) must be made.  There are several approaches available that allow a determination of chemical concentration in sediments can potentially contribute to the observed benthic or toxic effect.





 1.	Environmental Protection Agency (EPA) Sediment Quality Criteria (SQC)--Equilibrium Partitioning





	The EqP approach assumes that pollutants are generally in a state of thermodynamic equilibrium and that the relative concentration of a pollutant in any particular environmental compartment (sediment, pore water, ambient water, etc.) can be predicated using measured partitioning coefficients for specific substances in equilibrium equations.  The EqP approach is currently limited to nonpolar, nonionic compounds although methods for metals are under development.  The protection of sediment ingesting organisms is not addressed in this approach.  Also the assumptions stated above have not been adequately tested.  EPA has recently published (EPA, 1993a; 1993b; 1993c; and 1993d) draft SQC that could be used for this purpose.  





 2.	Effects Range Low (ERL), Effects Range Median (ERM), Probable Effects Level (PEL), Threshold Effects Level (TEL)





	Two related efforts have been completed that provide an alternative approach for evaluating the quality of marine and estuarine sediments.  These are the National Oceanic Atmospheric Administration (NOAA) (Long et al., 1995) and the sediment weight-of-evidence guidelines developed for the Florida Coastal Management Program (1992) and MacDonald, 1994).





	Long et al. (1995) assembled data from throughout the country for which chemical concentrations had been correlated with effects.  These data included spiked bioassay results and field data of matched biological effects and chemistry.  The product of the analysis is the identification of two concentrations for each substance evaluated.  One level, the Effects Range-Low (ERL) was set at the 10th percentile of the ranked data and was taken to represent the point below which adverse effects are not expected to occur.  The second level, the Effects Range-Median (ERM), was set at the 50th percentile and interpreted as the point above which adverse effects are expected.  A direct cause and effect linkage in the field data was not a requirement for inclusion in the analysis.  Therefore, adverse biological effects recorded from a site could be attributed to both a high concentration of one substance and a low concentration of another substance if  both substances were measured at the site.  The adverse effect in field data could be caused by either one, or both, or neither of the two substances of concern.  





	The State of Florida efforts (1994) revised and expanded the Long and Morgan (1990) data set and then identified two levels of concern for each substance:  the "TEL" or threshold effects level, and the "PEL" or probable effects level.  Some aspects of this work represent improvements in the original Long and Morgan analysis.  First, the data was restricted to marine and estuarine sites, thereby removing the ambiguities associated with the inclusion of freshwater sites.  Second, a small portion of the original Long and Morgan (1990) database was excluded, while a considerable increase in the total data was realized due to inclusion of new information.  The basic criteria for data acceptance and for classifying the information within the database were essentially the same as used by Long and Morgan (1990).





	The development of the TEL and PEL differ from Long and Morgan's development of ERL and ERM in that data showing no effects were incorporated into the analysis.  In the weight-of-evidence approach recommended for the State of Florida, two databases were assembled; a "no-effects" database and an "effects" database.  The PEL was generated by taking the geometric mean of the 50th percentile value in the effects database and the 85th percentile value of the no-effects database.  The TEL was generated by taking the geometric mean of the 15th percentile value in the effects database and the 50th percentile value of the no-effects database.  By including the no effect data in the analysis, a clearer picture of the chemical concentrations associated with the three ranges of concern; no-effects, possible effects, and probable effects, can be established.  





 3.	Apparent Effects Thresholds (AET) and scatterplots





	The AET approach is an empirical method applying the triad of chemical, toxicological, and benthic community field survey measures to determine a concentration in sediments above which adverse effects are always expected (statistically significant adverse effects are predicted at p<0.05) (EPA 1989).  Each suite of measures consists of chemical and toxicological measures taken from subsamples of a single sample and benthic analysis conducted on separate samples collected at the same time and place.  A large suite of chemical measures and a large number of sites are required before an AET value can be estimated.  The method assumes a single toxicant is responsible for effects measured at a given site.  In addition, the value generated is by design, an effect level rather than a protective level.  While above the AET one can expect adverse effects, the method does not recognize that below the AET adverse effects may be attributed to the substance of concern.  A major limitation of the method is that the observed relationships between effects and chemical concentrations are based on correlations only (the relationship does not demonstrate cause and effect).





 4.	Correlations





	Correlations between toxicity or benthic community effects and chemical concentration can be used to show the relationship between these factors.  Correlation analysis is most useful in assessing which chemicals study-wide (or throughout a specific dataset) may contribute to toxicity or benthic effects (Fairey et al., 1996; Anderson et al., 1997).





 5.	Multivariate Analysis





	Patterns of occurrence of pollutants can be identified using multivariate techniques (cf. Anderson et al., 1988).  Procedures such as Principal Components Analysis can be used to reduce a dataset from a large number of individual measurements which are often correlated with each other to a small number of uncorrelated factors, each group representing a group of pollutants that have a similar pattern distribution.  These groups can be used in scatterplots, correlation calculations or subsequent multivariate analysis.





 6.	Sediment Toxicity Identification Evaluation





	Sediment toxicity identification evaluation (TIE) methods can be used to make a better estimate of the cause-and-effect relationship between chemicals and toxicity.  TIEs provides strong scientific evidence that a chemical or group of chemicals is causing toxicity.  When a specific discharger is identified and the chemical of concern is known, a study can be performed to link the observed effects with the chemical on a site-by-site basis.  Standard procedures for TIEs are unavailable.





 7.	Weight-of-Evidence





	Use any available sediment guidelines outlined in 1 through 4.  This approach relies on a preponderance of evidence with all available chemical screening levels to indicate when effects produced by specific pollutants are likely to occur.   This approach combined with biological measures of effect (i.e., the Sediment Quality Triad) is a very strong tool for designating toxic hot spots (SPARC, 1997; Chapman et al., in press; Fairey et al., 1996). 





The BPTCP has used individual measures such as the PEL or ERM, ERM and PEL quotients (cf. Fairey et al., 1996; Anderson et al., 1997) as the values to make determinations of association between chemicals and toxicity.





The specific definition does not stipulate which chemical values to use because the environmental and pollution-related conditions are so variable throughout the State.  By not specifying the precise values to use the SWRCB is allowing the RWQCBs to exercise their discretion in making the determination if observed biological effects are associated with toxic pollutants. 


Water and Sediment Quality Objectives


The statutory definition of a toxic hot spot requires that if a site exceeds water or sediment quality objectives, the site is considered to be a toxic hot spot.  By definition, water quality or sediment quality objectives are established for the reasonable protection of beneficial uses.  Narrative water quality objectives are in the various Basin Plans and numeric water quality objectives are contained in the California Ocean Plan and some basin plans (e.g., the San Francisco Bay Basin Plan).  If the California Toxics Rule is promulgated, the EPA criteria applicable to California Bays and Estuaries will apply.





Sediment quality objectives are not contained in the Basin Plans but there are narrative water quality objectives in the Ocean Plan that apply to sediments.





3.	Apply a more specific toxic hot spot definition that is consistent with the intent of Section 13391.5 of the Water Code that does not include the category of "Candidate" toxic hot spot.  





As in alternative 2, one of the most critical steps in the development of toxic hot spot cleanup plans is the identification of hot spots.  Once they are identified the parties responsible for the sites could be liable for the cleanup of the site or further prevention of the discharges or activities that caused the hot spot.  Because the cost of cleanup or added prevention could be very high, the SWRCB should consider categorizing toxic hot spots to distinguish between sites that have little or no information (potential toxic hot spots) and areas with significantly more information (known toxic hot spots).  Under this alternative, sites would be categorized as either known or potential toxic hot spots as presented in SWRCB (1993).  





Under this alternative, the definition of a toxic hot spot is separated into two parts, potential and known, based on the amount of information available and the confidence we have in the interpretation of the information and whether the RWQCBs have adopted cleanup plans identifying the site as a known toxic hot spot.  A site would be considered a known toxic hot spot if it exhibits significant toxicity, high levels of bioaccumulation, impairment of resident organisms, degradation of biological resources, or water or sediment quality objectives are exceeded.





The disadvantage of this alternative is that potential dischargers may be considered to be liable for the hot spot before the RWQCBs have adopted a cleanup plan.   





Staff Recommendation:	Adopt Alternative 2.


			�






  1This deadline was not met.  The SWRCB requested an extension until February 28, 1995.  The BPTCP completed a draft ranking criteria by the February deadline; however, the BPTCP Advisory Committee requested that the deadline be further extended so discussions on very controversial topics could be concluded.
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