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TMDL REQUIREMENTS (CLEAN WATER ACT AND 40 CFR CITATIONS)

Clean Water Act
§ 303(d)(1)(A):

Each state shall identify those waters within its boundaries for which the effluent limitations required by section 301(b)(1)(A) and section 301(b)(1)(B) are not stringent enough to implement any water quality standard applicable to such waters.  The State shall establish a priority ranking for such waters, taking into account the severity of the pollution and the uses to be made of such waters.

§ 303(d)(1)(C):

Each state shall establish for the waters identified in paragraph (1)(A) of this subsection, and in accordance with the priority ranking, the total maximum daily load, for those pollutants which the Administrator identifies under section 304(a)(2) as suitable for such calculation.  Such load shall be established at the level necessary to implement the applicable water quality standards with seasonal variations and a margin of safety, which takes into account any lack of knowledge concerning the relationship between effluent limitations and water quality.

§ 303(d)(1)(B):

Each state shall identify those waters or parts  thereof within its boundaries for which controls on thermal discharges under section 301 are not stringent enough to assure protection and propagation of a balanced indigenous population of shellfish, fish, and wildlife.

§ 303(d)(1)(D)

Each state shall estimate for the waters identified in paragraph (1)(B) of this subsection the total maximum thermal load required to assure protection and propagation of a balanced, indigenous population of shellfish, fish, and wildlife.  Such estimates shall take into account the normal water temperatures, flow rates, seasonal variations, existing sources of heat input, and the dissipative capacity of the identified waters of parts thereof.  Such estimates shall include a calculation of the maximum heat input that can be made into each such part and shall include a margin of safety which takes into account any lack of knowledge concerning the development of thermal water quality criteria for such protection and propagation in the identified waters or parts thereof.

Note:  Administrator refers to the administrator of U.S. EPA.  § 301 references relate to technology based effluent limits required for point sources. § 502 of the Act defines point sources.  Nonpoint sources are not explicitly defined in the Act.  § 304 requires the Administrator to publish water quality criteria and to identify pollutants suitable for TMDL development. 

Code of Federal Regulations, Part 40 (paraphrased, actual text not included):

§ 130.2(f), Loading Capacity:
The greatest amount of loading (introduction of a pollutant) that a water can receive without violating water quality standards.

§ 130.2(d), Water Quality Standards:
Provisions of state or federal law, which consist of designated uses or existing uses and water quality criteria for those uses in those waters.  Standard must be designed to protect the public health or welfare, restore and maintain the biological, physical, and chemical integrity of the waters, and enhance water quality.
§ 130.2(i), Total Maximum Daily Load (TMDL):
The sum of the individual Waste Load Allocations and Load Allocations and natural background.  Can be expressed in mass per time, toxicity, or other appropriate measure.  Waste load allocations (and therefore effluent limits) can be made less stringent (than application of standards using existing formulas might suggest) if implementing Load Allocations can provide sufficient reductions to assure attainment of standards.

§ 130.2(g), Load Allocations:
The portion of a receiving water's loading capacity attributed to natural background or present or future nonpoint sources.

§ 130.2(h), Wasteload Allocations:
The portion of a receiving water's loading capacity allocated to one or more of its existing or future point sources.

§ 130.7(a), TMDLs, General: 

The states continuing planning process shall describe the process for identifying water quality limited segments needing TMDLs, priority setting, and how the TMDLs are developed and implemented (including public participation).  [Note: 40 CFR § 130.5 states that the State may determine the format of its CPP as long as the minimum requirements are met.  California has used a CPP document, written reports, conferences, workgroups, program workplans, and ongoing management discussions to fulfill CPP requirements.)

§ 130.7(b), Identifying and priority setting for water quality limited segments:

Requires states to identify and rank in priority all water bodies not attaining standards due to pollutants and thermal discharges.  Standards include numeric or narrative criteria, beneficial uses and antidegradation (see § 303 and 40 CFR 131).  List must identify suspected pollutant of concern.  Priority must take account of severity of pollution and beneficial uses.  In developing the list, states must assemble and evaluate  readily available information; i.e., from § 305(b) report or § 319 (nonpoint source) assessment, files, agency or university reports, or reports from the public.  Listing decisions must be documented.  Must explain any non-listing where readily available information suggests a problem (e.g., bad QA, countervailing information, etc.)

§ 130.7(c), Development of TMDLs:
A TMDL is required for each listed water body.  The TMDL must be set at a level sufficient to attain and maintain applicable standards with seasonal variation and a margin of safety.  TMDLs must account for critical conditions.  May use pollutant specific or cumulative (i.e., biomonitoring) approach and must account for all pollutants suspected of preventing attainment of standards.

§ 130.7(d), Submission of lists and TMDLs to USEPA for approval:
List of water quality limited segments must be submitted to USEPA for approval once every two years (by April 1 of even numbered years).  EPA must make any changes it deems appropriate then send the list and TMDLs back to the State for incorporation into Basin Plans.

§ 130.6(c), Water Quality Management Plans:

Basin Plans serve as California’s Water Quality Management Plans (i.e., § 130.7(c), applies to Basin Plans for purposes of implementing the Clean Water Act).  Several elements are required to be included directly or by reference including any TMDLs approved by USEPA.
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California’s 303(d) Listing Process for 1998

In the 1998 process, the nine RWQCBs assembled water quality data received from government agencies and the general public, and other types of information such as information on the flow, habitat, and vegetation conditions.  The RWQCBs used the data to compile the regional 303(d) lists.  Each RWQCB conducted a 30-day public review process.   The regional lists were submitted to the SWRCB for review and merged into the statewide 303(d) list.  The list includes pollutants and stressors (factors other than pollutants, which have a detrimental effect on beneficial uses – e.g., water flow), probable sources, TMDL priorities and schedules for completion.  The lists were prepared using data from the SWRCB’s Georeferenced Waterbody System (GeoWBS) database.  This database is a catalogue of the State’s major water bodies and contains information about water body size, specific pollutants, sources of pollutants, and affected uses.  It identifies the general condition of the uses supported by each water body.  The information in this database is provided by RWQCBs.  The SWRCB conducted a public workshop on the statewide list, followed by a public meeting for approval of the list.  The SWRCB submitted the statewide list to USEPA for approval.  USEPA reviewed and partially approved the list.  USEPA disapproved the fact that certain waters and pollutants were left off the list.  USEPA established the final list, including the omissions they identified, pursuant to the federal requirements. 

Steps for Update of the 303(d) List

SWRCB, RWQCB, and USEPA staffs prepared a guidance document in 1997 to assist RWQCBs in updating their 1998 303(d) lists.  It included guidelines to be used by RWQCB staff as a basis for listing and delisting water bodies, prioritizing and scheduling TMDLs, and public noticing.  This process included reexamining previously listed water bodies, reviewing all readily available monitoring information, soliciting information from other State and federal agencies, and inviting the public to participate. 

RWQCB staff followed the following steps to develop and complete the 303(d) list for each region:

1. Solicit from government agencies and the general public available information on water bodies in the region.


2. Review available information and decide which water bodies to list or delist, using the 1997 SWRCB Listing Guidelines prepared by SWRCB/RWQCB and USEPA staffs.


3. Assign priorities of high, medium or low for completion of TMDLs for the pollutants or stressors of the listed water bodies.  Assign dates for TMDL completion.  Prepare a proposed 1998 303(d) list and TMDL priority schedule.


4. Invite public comments in a public notice period of at least 30 days.  Public notice is provided through newspapers and/or through each RWQCB’s public hearing process.


5. Prepare responses to comments received during the public comment period.  Revise the proposed list as needed, based on public input.


6. Submit the proposed list to the RWQCB for approval.


7. Transmit the RWQCB approved list to the SWRCB for consolidation into the statewide list.  The RWQCB submittals to the SWRCB included copies of public notices, resolutions and staff reports.  The staff report contains the 303(d) list, the rationale for listing and delisting, public comments and staff responses.

The SWRCB provided public notice of a Workshop to review comments on the nine RWQCB lists.  At the Workshop, the SWRCB Members heard public comments and responses from RWQCB staff.  After the Workshop, SWRCB staff summarized oral and written comments and made recommendations for discussion at a subsequent public meeting.  Approval of the statewide 303(d) list for submittal to USEPA occurred at an SWRCB public meeting.

For all updates, USEPA reviews the State’s list and approves or disapproves it.  If the list is disapproved, USEPA proposes a modified list with a 30-day public comment period.  The USEPA’s final list becomes the State’s list for the next two years.  This will change to four years when the new federal rule becomes effective.

1998 Listing Guidelines

1998 CLEAN WATER ACT (CWA) SECTION 303(d)

LISTING GUIDELINES FOR CALIFORNIA

(August 11, 1997)

A.
Introduction


The Total Maximum Daily Load (TMDL) Workgroup
 identified the need to develop statewide consistency on 303(d) listing issues.  At its roundtable meeting on April 30, 1997, the workgroup decided to develop 303(d) listing guidelines that would be acceptable to the Regional Water Quality Control Boards (RWQCB), State Water Resources Control Board (SWRCB), and U.S. Environmental Protection Agency (U.S. EPA).  Three work teams were formed to address various 303(d) listing issues.  Each team met several times to develop a draft work team product.  The work team products were circulated for comment from the TMDL workgroup and the drafts were revised by the work teams.  The TMDL workgroup held a second roundtable meeting on July 28, 1997 to review the integrated product of the three work teams, and revisions to the listing guidelines were made (a list of attendees at the TMDL roundtable meetings and work team members is attached).


The guidelines address the following topics:  listing/ delisting factors, scheduling and prioritization, public notice procedures, the 303(d) list submittal package, and coordination with the Watershed Management Initiative (WMI).

B.
Listing Factors



The following factors were developed to provide for consistent statewide decisions on listing California surface water bodies under CWA Section 303(d).  However, they are meant to be flexible, and the RWQCBs should exercise judgment based on the specific circumstances for each water body.  The listing factors will be reviewed periodically and may be revised to reflect new scientific information or newly developed water quality criteria (e.g., sediment criteria, criteria for evaluation of wetland functions).  Information sources which should be considered include sources listed in  40 CFR 130.7(b)(5) and sources found in Appendix D of the 1996 305(b) Guidance from U.S. EPA.



Water bodies may be listed if any one of these factors is met
:

1.
Effluent limitations or other pollution control requirements [e.g., Best Management Practices (BMPs)] are not stringent enough to assure protection of beneficial uses and attainment of SWRCB and RWQCB objectives, including those implementing SWRCB Resolution Number 68-16 “Statement of Policy with Respect to Maintaining High Quality of Waters in California” [see also 40 CFR 130.7(b)(1)].

2.
Fishing, drinking water, or swimming advisory currently in effect.  This does not apply to advisories related to discharge in violation of existing WDRs or NPDES permit.

3.
Beneficial uses are impaired or are expected to be impaired within the listing cycle (i.e., in next two years).  Impairment is based upon evaluation of chemical, physical, or biological integrity.  Impairment will be determined by “qualitative assessment”
, physical/ chemical monitoring, bioassay tests, and/or other biological monitoring.  Applicable Federal criteria and RWQCB Water Quality Control Plans determine the basis for impairment status.

4.
The water body is on the previous 303(d) list and either:  (a) “monitored assessment”
 continues to demonstrate a violation of objective(s) or (b) “monitored assessment” has not been performed.

5.
Data indicate tissue concentrations in consumable body parts of fish or shellfish exceed applicable tissue criteria or guidelines.  Such criteria or guidelines may include SWRCB Maximum Tissue Residue Level values, FDA Action Levels, NAS Guidelines, and U.S. EPA tissue criteria for the protection of wildlife as they become available.

6. The water quality is of such concern that the RWQCB determines the water body needs to be afforded a level of protection offered by a 303(d) listing.

C.
Delisting Factors


Water bodies may be delisted for specific pollutants or stressors if any one of these factors is met:

1.
Objectives are revised (for example, Site Specific Objectives), and the exceedence is thereby eliminated.

2.
A beneficial use is de-designated after U.S. EPA approval of a Use Attainability Analysis, and the non-support issue is thereby eliminated.

3.
Faulty data led to the initial listing.  Faulty data include, but are not limited to, typographical errors, improper quality assurance/quality control (QA/QC) procedures, or Toxic Substances Monitoring/State Mussel Watch EDLs which are not confirmed by risk assessment for human consumption.

4.
It has been documented that the objectives are being met and beneficial uses are not impaired based upon “Monitored Assessment” criteria.
5.
A TMDL has been approved by the U.S. EPA.

6.
There are control measures in place which will result in protection of beneficial uses.  Control measures include permits, clean up and abatement orders, and watershed management plans which are enforceable and include a time schedule.
D.
Priority Ranking, Targeting, and Scheduling

Priority Ranking
A priority ranking should be provided for listed waters to guide TMDL planning pursuant to 40 CFR 130.7.   RWQCBs should apply the following criteria in ranking TMDLs in high (H), medium (M), and low (L) priority categories:

-
water body significance (such as importance and extent of beneficial uses, threatened and endangered species concerns and size of water body)

-
degree of impairment or threat (such as number of pollutants/stressors of concern, and number of beneficial uses impaired or threatened)

-
conformity with related activities in the watershed (such as existence of watershed assessment, planning, pollution control, and remediation, or restoration efforts in the area)

-
potential for beneficial use protection or recovery

-
degree of public concern

-
available information

All water bodies should be ranked in one of the three categories (H, M and L).  Not all high priority waters need to be targeted in the next two years for TMDLs.

Scheduling and Targeting
Schedules for starting, completing and submitting TMDLs should be provided for all listed waters/pollutants pursuant to 40 CFR 130.7(d)(1).  The schedules should provide for submittal of all TMDLs for all listed waters/pollutants on the 1998 list.  Given the difficulty of estimating TMDL development timeframes, RWQCBs should make best estimates based on TMDL resource planning efforts being conducted pursuant to the WMI process.  The schedules should be presented in three levels to reflect degree of certainty regarding the attainability of the schedules.

Level 1:  Next Two Years:  Some waters should be targeted for TMDL development over the next two years pursuant to 40 CFR 130.7.  Waters should be targeted in cases where substantial work on TMDL development is expected during the next two years, even if the TMDL is not scheduled for completion until after the next two years.  The schedules for targeted waters should be consistent with the RWQCB’s WMI planning chapter.  The rationale for targeting a particular set of waters should be documented.

Level 2:  Five Year Timeframe:  RWQCBs should provide schedules for TMDLs to be initiated over the next five years, resource needs for which should be reflected in the RWQCB’s WMI planning chapter (see section G) and addressed in WMI resource allocation decision-making.  Schedules should be based on those TMDL activities for which RWQCBs are actively seeking funding support and should include TMDLs for which funding is reasonably likely to become available through other state, federal, or third party (e.g., discharger) sources.

Level 3:  Years 5-13:  RWQCBs should provide tentative schedules for completing TMDLs for the remaining waters over a period not to exceed 13 years.  Schedules should be based on those TMDL activities for which RWQCBs are planning to seek funding support, with appropriate caveats stating that these provisional schedules are dependent on resource availability and further evaluation of TMDL applicability and feasibility.

E.
Public Notice Procedures

At a minimum, each RWQCB shall conduct the following public participation activities:

1.
Provide a 30-day comment period with public notice of the proposed 303(d) list.  The RWQCB should consider the following options to fulfill the public notice requirements:


Option A.  RWQCB workshop and adoption of the draft 303(d) list at a public hearing

The RWQCB may conduct a workshop to consider the draft 303(d) list followed by a public hearing to adopt the 303(d) list.  A 30-day public notice shall be provided for the workshop and 45-day public notice shall be provided for the public hearing.  Written comments should be submitted 15 days prior to the public hearing.

Option B.  RWQCB adoption of the draft 303(d) list at a regular Board meeting 

The RWQCB may adopt the 303(d) list at a regular Board meeting.  A 30-day public notice of the RWQCB's intent to consider adoption of the draft 303(d) list, TMDL priority ranking and scheduling should be provided.  The public notice shall solicit written comments on the draft 303(d) list.  Written comments should be submitted 7 days prior to the RWQCB meeting.

Option C.  RWQCB adoption of the draft 303(d) list at a public hearing (no workshop)

The RWQCB may adopt the 303(d) list at a duly noticed public hearing (45-day public notice).  The public notice shall solicit written comments on the draft 303(d) list.  Written comments should be submitted 15 days prior to the RWQCB meeting.

2.
Prepare a responsiveness summary (40 CFR part 25) responding to all written comments on the draft 303(d) list received by the cut-off date.

The RWQCB should consider the following:

Provide 90-day public notice of RWQCB's intent to consider revisions to 303(d) list, establish TMDL priority ranking and development schedule.  This notice should outline the criteria used for listing decisions and which watersheds will be assessed in this listing cycle.  The notice shall solicit information, data, and other relevant factors to assist RWQCB staff in the preparation of the draft 303(d) list and TMDL priority ranking/schedule.

F.
303(d) List Submittal Package


At a minimum, each RWQCB should submit to the SWRCB the following information with the 303(d) list submittal:

1.
The 303(d) list of water bodies (referenced on maps, if feasible), pollutant or stressors, pollutant sources, extent of impairment (e.g., miles of stream, acres of estuary), TMDL priority ranking and schedule for TMDL development for all listed water bodies by the RWQCB; and
2.
List of water bodies and associated watersheds (referenced on maps, if feasible) which were assessed in the current cycle; and

3.
Factors used to list or delist specific waterbodies (see sections B and C).  Criteria used to prioritize TMDL development (see section D.1.).  Criteria used to generate TMDL development schedules (see section D.2.); and
4.
Documentation for TMDL priority ranking and scheduling decisions, which may include an estimate of resource needs for high priority water bodies for TMDL development; and
5.
Documentation of the public participation process

a.
public notice(s)

b.
responsiveness summary; and
6.
List of RWQCB file(s) which contain the individual water body assessment data, information, etc. upon which the listing decision was made (note:  a RWQCB may choose to submit the data assessment information in lieu of the minimum list of files to the SWRCB as part of the submittal package.  This may be warranted for some water bodies where there is significant controversy).

G.
Coordination with the Watershed Management Initiative (WMI)
RWQCBs should conduct the 303(d) assessment consistent with each region’s schedule outlined in the WMI chapter for updating the Water Quality Assessment (WQA).  The WQA includes the 303(d) listing.  The TMDL priority ranking and scheduling shall also be consistent with the WMI chapter.  In order to assure this consistency, each RWQCB should: 

1.
Include the 303(d) listing/review schedule for each watershed in the regions’ WMI chapter; and
2.
Include the TMDL priority ranking and scheduling in the regions’ WMI chapter; and
3.
Include resource allocation projections for conducting the 303(d) listing assessment in the regions’ WMI chapter; and
4.
In cases where the RWQCB focused the 303(d) listing/review on a subset of watersheds in the region, public comments on water bodies outside of targeted watersheds will be directed to the WMI process for prioritization.
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Process for TMDL Development

1. Development of TMDLs

TMDLs in California are developed either by RWQCBs or by USEPA.  TMDLs developed by RWQCBs are generally designed as Basin Plan amendments and include implementation provisions.  TMDLs developed by USEPA typically contain the total load and load allocations required by Section 303(d), but do not contain comprehensive implementation provisions.  This stems from the fact that USEPA authorities related to implementation of nonpoint source pollution control measures are generally limited to education and outreach as provided by CWA Section 319.  Authorities under the State Porter Cologne Water Quality Control Act provide broader control responsibilities for nonpoint source pollution control.  TMDLs are currently required for all waters and pollutants on the 303(d) list.  TMDLs must consider and include allocations to both point sources and nonpoint sources of listed pollutants.  Although the abbreviation stands for “Total Maximum Daily Load,” the limitations contained in a TMDL may be other than “daily load” limits (e.g., four-day average).  There also can be multiple TMDLs on a particular water body, or there can be one TMDL that addresses numerous pollutants.  The basis for grouping is whether or not there can be a common analytical approach to the assessment or a common management response to the impairment.

Steps for Developing TMDLs

The State’s preferred approach in developing TMDLs involves five steps: 

· Involve Stakeholders:  Stakeholders are the general public, land owners/managers, business interests, government entities, environmental groups, regulated community, or anyone concerned with a particular water body.  Stakeholders are involved at the beginning of the process in order to provide input to the RWQCBs on the development of TMDLs.  Some or all of the stakeholders may ultimately be responsible for implementing the TMDLs.

· Assess Water Body:  In this step, pollution sources and amounts or “loads” are identified for various times of the year.  Then the overall effect of these loads on the water body is determined.

· Define the Total Load and Develop Allocations:  To ensure water quality objectives are met and beneficial uses are attained, allocations of pollutant load to all sources are established for the pollutant(s) in question.  The sum of the allocations must result in the water body attaining the applicable water quality standards. Federal regulations provide that TMDLs can be expressed as mass, thermal energy, toxicity or other appropriate measures.  In California, toxicity and other appropriate measures often serve as the basis for TMDLs.  As watershed management efforts mature, it is likely that an increased dependence on measures other than mass or thermal energy will serve as the basis for TMDLs.

· Develop Implementation Plan:  This step is a description of the approach and activities to be undertaken to ensure the allocations are met and identification of parties responsible for carrying out the actions.

· Amend the Basin Plan:  State and federal laws requires that TMDLs be incorporated into the Basin Plans.  The Basin Plan is a document that describes how an RWQCB would manage water quality.  The TMDLs must be formally incorporated into the Basin Plan to be part of the basis for RWQCB actions.  Basin Plan amendments are adopted through a public process that requires approval of the TMDLs by the RWQCB, SWRCB, Office of Administrative Law, and USEPA, Region 9, and are codified in State regulations (California Code of Regulations, Title 23).. 

TMDL Elements

A complete TMDL must contain all of the following elements in order to be approved by the USEPA: 

Problem Statement:


Describes which water quality standards are not being attained, which beneficial uses are impaired, and the nature of the impairment.
Numeric Targets: The Desired Future Condition:

Defines measurements that will ensure recovery of the beneficial uses that are impaired, and attainment of standards.  Numeric targets are usually not directly enforceable but are used to assess progress towards the attainment of standards. 

Source Analysis:
Identifies the amount, timing, and point of origin of pollutants of concern.  Source analysis may be based on field measurements and/or models and estimations.

Allocations:

Allocates responsibility, and identifies the parties to take the specified actions.  The allocations 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).  The sum of individual allocations must equal total allowable pollutant burden.

Implementation Plan:
Describes what actions will be undertaken to alleviate the impairments.  The Implementation Plan identifies enforceable features (e.g., prohibition) and triggers for RWQCB action (e.g., performance standards).
Linkage Analysis:  How the Numeric Targets Relate to the Problem:
Describes how the actions to be taken will result in achievement of the relevant standards.
Monitoring/Reevaluation:
Describes the monitoring strategy that will be used to develop more refined information for performance evaluation and consideration of TMDL revisions, for phased TMDLs.

Margin of Safety:  

Describes how the required margin of safety was 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).

This is an example of a final TMDL.  The attachments to this TMDL are not included, but will be provided upon request.

 Selenium TMDL for Salt Slough
Summary of TMDL Action

TMDL (Loading Capacity)
2 ppb Selenium as a monthly mean

Load Allocation   Subsurface Drainage

from Drainage Problem Area
2 ppb Selenium as a monthly mean

Waste Load Allocation 

(no NPDES sources)
0 lbs Selenium



Problem Description

Salt Slough is listed in accordance with Section 303(d) of the Clean Water Act for exceeding selenium water quality objectives.  It is one of the principal drainage arteries for the Grassland Watershed in the Western portion of the San Joaquin Valley (Attachment 1).  The soils in the watershed are derived from the marine sediments of the Coast Range which are high in salts and selenium.  Major land uses in the watershed include agriculture and wildlife refuge wetlands.  There are no NPDES permitted sources that drain to Salt Slough.

Dry conditions make irrigation necessary for nearly all crops grown commercially in the watershed.  Irrigation of soils derived from marine sediments leaches selenium into the shallow groundwater.  Subsurface drainage is produced when farmers drain the salty groundwater from the root zone to protect their crops, and a portion of the Grassland Watershed that generates subsurface drainage has been designated as the Drainage Project Area (DPA).  The discharge of subsurface drainage from that area resulted in violations of selenium water quality objectives in Salt Slough and other water bodies within the watershed and downstream.  Selenium is a highly bioaccumulative trace element which, under certain conditions, can be mobilized through the food chain and cause both acute and chronic toxicity to fish and wildlife.  Deformities and deaths of aquatic birds have been linked to toxic concentrations of selenium.

Salt Slough discharges to the San Joaquin River upstream of the Merced River near the northern boundary of the Grassland watershed.  It has undergone dramatic changes in hydrology and water quality due to agricultural development.  Prior to September 1996, subsurface drainage from the DPA flowed through the Grassland wetlands and Salt Slough on its way to the San Joaquin River (Attachment 2).  There was concern that the elevated selenium concentrations in the subsurface drainage would cause problems for the aquatic birds and wildlife that utilize the Grassland wetlands.  Salt Slough was placed on the Section 303(d) list in 1990 for exceeding the selenium water quality objective established to protect waterfowl and other wildlife uses.

The Clean Water Act mandates that States establish Total Maximum Daily Loads (TMDL) for waterbodies on the Section 303(d) list.  The following are the required TMDL elements developed for Salt Slough by the California Regional Water Quality Control Board, Central Valley Region (RWQCB). 

Numeric Target
In 1996, the RWQCB adopted a Basin Plan Amendment for the Regulation of Agricultural Subsurface Drainage.  The amendment contained a selenium water quality objective for wetlands water supply channels and Salt Slough.  This objective, which was approved by the SWRCB and the Office of Administrative Law, is a monthly mean concentration of 2 ppb.  It was made more stringent than the selenium objective for other waterbodies to offer added protection to the waterfowl using the wetlands.  Based on a review of the available scientific literature, the RWQCB determined that a 2 ppb monthly mean selenium objective would be protective of waterfowl (California Regional Water Quality Control Board, Central Valley Region; 1996; pg. 61).

Consideration was given to translating the selenium water quality objective into a load limit, but water quality data collected in Salt Slough in the late 1980’s through early 1990’s showed little change in concentration even in response to significant load reductions (California Regional Water Quality Control Board, Central Valley Region; 1995; pp. 5-7).  Based on this information, the RWQCB concluded that removal of untreated subsurface agricultural drainage was required to meet water quality objectives (California Regional Water Quality Control Board, Central Valley Region; 1996; pp. 67-68).  Therefore, a concentration based objective was determined to be the best measure of success at protecting beneficial uses and achieving water quality improvements.  The numeric target for the Salt Slough TMDL is the adopted Basin Plan selenium water quality objective of 2 ppb (monthly mean).  

Source Analysis
Although selenium exists naturally in the soils of this watershed, some land use practices accelerate its movement to ground water and surface water.  The major components of the historical flow in Salt Slough are subsurface and surface drainage from the DPA and wetlands discharge.  Subsurface drainage, specifically from the tile drains in the DPA, is the most significant source of selenium to Salt Slough.  Selenium concentrations in tile drainage ranged from 25 to 500 ppb, far above that for the other two components of flow in the Slough.  The RWQCB has conducted over a decade of water quality sampling at a site on Salt Slough upstream of historical inputs from the Drainage Problem Area.  This site represents background contributions to Salt Slough (i.e., including wetland drainage flows and agricultural return flows outside of the DPA).  The median value of selenium was 0.9 ppb and the mean was 1.1 ppb for over 200 samples collected (California Regional Water Quality Control Board, Central Valley Region; February, 1998; pg. 171).  Recent data also shows (attachment 4) that in the absence of agricultural subsurface drainage water from the DPA, concentrations in Salt Slough are under 2 ppb.    This data confirms that “background” sources of selenium in Salt Slough are not significant.

Implementation Plan

In 1996, the RWQCB amended its Basin Plan for control of agricultural subsurface drainage discharges.  This Basin Plan Amendment prohibits discharge of subsurface drainage water to Salt Slough and the Grassland wetlands if it results in concentrations exceeding the water quality objective, and therefore eliminates the largest loading of selenium to Salt Slough.  Since September 1996, tile drainage from the DPA has been rerouted through the Grasslands Bypass Structure which is a portion of the former San Luis Drain and away from the Grassland wetlands on its way to the San Joaquin River (Attachment 3).  

The other sources of water to Salt Slough are the wetlands discharge and surface drainage, and groundwater accretion.  The selenium concentrations of those sources commonly fall  well below 2 ppb, as discussed above; therefore, no implementation provisions are necessary to ensure sources, other than agricultural subsurface drainage from the DPA, remain below the numeric target.

Allocations

Subsurface drainage is prohibited from discharge into Salt Slough if it results in concentrations exceeding the water quality objective; therefore, the subsurface drainage allocation is expressed as the water quality concentration of 2 ppb as a monthly.   As discussed in the “Source Analysis” section above, load allocations for the surface drainage and wetlands discharge and groundwater accretion are not necessary since they are not significant sources and are consistently found to be less than 2 ppb.

Performance Measures and Feedback

Monitoring conducted since the use of the Grasslands Bypass Project was initiated indicates that the diversion of the tile drainage away from the Grassland wetlands and Salt Slough has enabled Salt Slough to attain the selenium water quality objective except during the El Niño storm events (Attachment 4).  In January 1997, there was one sample with a selenium concentration above 2 ppb, but the monthly mean water quality objective was met.  During the El Niño storms in February and March of 1998, the water quality objective was exceeded.  During this period, the San Luis Delta-Mendota Water Authority was not able to contain the flood flows and violated the Basin Plan by discharging 

subsurface drainage into the Grassland wetlands.  These violations of the Basin Plan have been addressed by the Water Authority through the development of a storm water management plan.

The RWQCB has monitored selenium levels in waters of the Grassland watershed since 1985.  One monitoring station is located in Salt Sough at Lander Avenue.  Water quality data including selenium concentration is collected on a weekly basis at this station.  Monitoring reports are published monthly and available on the Internet for public review as a part of the Grassland Bypass Project (www.mp.usbr.gov/mp400/irrdrn/grasslnd).

RWQCB staff will review the monitoring data and consider revising the TMDL or taking other appropriate action if the numeric target is not met.

Margin of Safety and Seasonal Variation
The Clean Water Act requires that a margin of safety be included with TMDL development.  This TMDL incorporates a margin of safety by prohibiting the discharge of subsurface drainage into Salt Slough if it results in selenium concentrations exceeding the water quality objective.  The removal of agricultural subsurface drainage from Salt Slough (see discussion in Performance Measures and Feedback) provides the necessary margin of safety to ensure that the numeric target is consistently met.  In addition, the removal of agricultural subsurface drainage originating from the DPA should result in average conditions in Salt Slough that are well below the numeric target (see discussion under Source Analysis).

Prior to the 1996 amendments to the Basin Plan, wetland water supplies had generally been protected seasonally during the fall flood-up.  The availability of more water for wetland uses meant that such limited, seasonal protection was no longer protective of beneficial uses (California Regional Water Quality Control Board, Central Valley Region; 1996; pp. 9-11).  Since waterfowl are most sensitive to selenium and wetland water supplies may now be delivered from Salt Slough to wildlife refuges at any time during the year, there is no seasonal adjustment in the numeric target (which is the water quality objective).

Public Participation
The RWQCB held workshops and public hearings for the 1988 and 1996 Basin Plan Amendments for the Control of Agricultural Subsurface Drainage Discharges.  The SWRCB also held approval hearings.  The adoption of the Basin Plan Amendment in 1996 enabled the implementation of the Salt Slough TMDL; therefore, the public hearings held for the Amendment will be used to fulfill the public participation requirements of this TMDL.  The administrative record for the workshops and public hearings held for the Amendment are on file at the RWQCB in five 3.5 inch binders.  The index for the administrative record is included as Attachment 5.  The letters received during the comment periods are included in Attachment 6; the responses to the letters and the comments made during the workshops are included in Attachment 7.

This TMDL will be incorporated into the RWQCB’s Water Quality Control Plan during the next Basin Plan Update, and Salt Slough will be taken off the Section 303(d) list during the next Section 303(d) update.
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�   An ad hoc workgroup of staff from the Regional Water Quality Control Boards, State Water Resources Control Board, and U.S. EPA that have an interest in 303(d) issues.














�  U. S. EPA's national policy is that water bodies impaired by natural conditions should be listed.  In light of this policy, the RWQCBs should consider designating such water bodies as a low priority for establishing TMDLs.  





�  Qualitative Assessment:  An assessment based upon information other than ambient monitoring data.  Information used may include land use data, water quality impacts, predictive modeling using estimated input variables, or fish and game biologist surveys.  A sole reliance on professional judgment, literature statements (often judgment based), or public comments should not be the only basis for listing.





�  Monitored Assessment:  For aquatic life uses, monitored assessment should be based upon a minimum of Level 2 information, as indicated in the 1996 305(b) guidance [Guidelines for Preparation of the 1996 State Water Quality Assessments (“305(b) Reports”), EPA 841 B-95-001, May 1995; Pages 5-6 through 5-10, Tables 5-2 & 5-3].  There is a need to develop guidance for Minimum Data Requirements for assessing other beneficial uses.
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