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1. Introduction (I)

Purpose and Scope (I-1)

Various reaches within the Calleguas Creek watershed (Watershed), in southern Ventura County, California (Figure 1), are proposed for listing on the California 2002 Clean Water Act (CWA) Section 303(d) list of water quality limited segments as impaired due to fecal coliform bacteria.  As fecal coliform is a bacteria used as an indicator for pathogens which threaten beneficial uses, this work plan will focus on relevant indicator bacteria as a whole.  The goal of this work plan is to identify the tasks required to develop and implement a plan to address the threats posed by bacteria to beneficial uses while at the same time developing a sound scientific and legally defensible support for the chosen protection mechanism.  The tasks outlined in the Bacteria TMDL Task Sheet and presented in the various sections of this work plan will provide a basis for the protection of all beneficial uses impacted by bacteria in the Calleguas Creek watershed (Watershed).

Addressing bacteriological impairments in the Watershed is a very challenging task.  Bacteriological contamination is a common problem throughout California and the United States.  However, only a few TMDLs have been developed to address these issues, partially due to the many complexities associated with dealing with bacteria.  Bacteria TMDLs are complicated by the fact that the standards are based on indicators of pathogens, not the presence of pathogens.  As a result, it is difficult to separate out the “good from the bad” and ascertain whether a particular water concentration of bacteria will make someone sick.  Another complication is the fact that a potentially significant source of the problem is wildlife and other natural conditions.  Naturally occurring sources in the Watershed have the potential to impact human health, but are extremely difficult to control.  Additionally, the warm waters of southern California provide a perfect situation for multiplying bacteria naturally present in creek bed sediments.  Finally, bacteria are ubiquitous throughout the Watershed at levels significantly above the standards.  Developing control measures to reduce the observed concentrations to the standards will be extremely challenging.  Treatment measures to address bacteria are likely to be costly and difficult to implement (especially to address stormwater).  As a result, implementing measures that will result in compliance with the existing water quality objective at all times will be extremely difficult.  Consequently, the tasks in this work plan are designed to address these complexities to the extent possible and provide mechanisms for protecting the identifying uses in the watershed as feasible.

Section 2 of this work plan provides background information on bacteria concentrations in the watershed and the basis for the 303(d) listings as well as other questions/concerns to be addressed in this work plan.  Section 3 discusses the conceptual model for bacteria and the work that will be done to refine this model.  Section 4 provides a review of the available data and identifies additional monitoring and source identification needs.  Section 5 provides information on the water quality objectives and beneficial uses impacted by bacteria and discusses the tasks required to address the standards and uses based on the chosen approach to addressing water quality issues.  Section 6 describes an early action item.  Section 7 outlines the steps that will be required to develop a TMDL based on the results of the work plan tasks.  Section 8 outlines the steps that will be required to develop basin plan amendments if necessary.  Section 9 discusses stakeholder interaction.  Section 10 presents the project budget and schedule.  

Detailed information about each of the tasks identified in each section of this work plan is included in the attached table (“Draft Task Sheet for the Bacteria TMDL Work Plan”).  The task descriptions include the goal of the tasks, proposed deliverables, and the schedule for completing the tasks.  This task list provides the complete listing of all work proposed under this work plan.  The text of this report is designed to provide background information for the work plan and supplement the task descriptions in the task list.  Each of the tasks is identified by a code that corresponds to the section of the work plan in which it is discussed.  These codes are used in the text of the work plan to refer to the tasks in the task sheet.

· Introduction-I

· Background Information-BI

· Conceptual Model-CM

· Data Analysis, Monitoring, and Source Identification-M

· Review of Water Quality Standards and Uses-WQS and UA

· Early Action Items-EA
· TMDL Development-TMDL

· Basin Plan Amendments-BPA

The status of the tasks and the additional work to be completed is summarized in each of the work plan sections.

Description of Pollutants and Relationships (I-2)

Prior to 1986, the United States Environmental Protection Agency (USEPA) recommended the use of fecal coliform as an indicator organism or indicator bacteria to protect bathers from gastrointestinal illness in recreational waters (USEPA, 2002).  Indicator organisms often do not cause illness directly; rather they have been identified through various studies as good indicators of the presence of pathogenic organisms in waterbodies.  Pathogens associated with the indicator bacteria are the causative agents of many waterborne illnesses.  Illnesses that can result from exposure to pathogens associated with indicator bacteria include bacterial infections (e.g., cholera, salmonellosis, shigellosis, gastroenteritis), viral infections (e.g., infectious hepatitis, gastroenteritis, and intestinal diseases caused by enteroviruses), and protozoan infections (e.g., cryptosporidiosis, amoebic dysentery, giardiasis).  

In 1986, the USEPA published Ambient Water Quality for Bacteria – 1986, which recommended that states and authorized tribes use E. coli and enterococci as the basis of water quality criteria for bacteria to protect fresh recreational waters and that enterococci be used as the basis for water quality criteria for bacteria to protect marine recreational waters.  In 1997, the California Assembly passed Assembly Bill 411 in 1997 requiring the California Department of Health Services to “establish protective minimum standards for total coliform, fecal coliform, and enterococci bacteria, or for other microbiological indicators that the department determines are appropriate for testing”.  In October of 2001, the bacteria objectives for marine and fresh waters designated in the Water Quality Control Plan – Los Angeles Region (Basin Plan) as REC-1 were revised through Los Angeles Regional Water Quality Control Board (LARWQCB) Resolution No. 01-018.  However, these revised objectives have not completed the administrative process required for Basin Plan adoption.  Due to these changes in the indicator bacteria used to assess water quality, this TMDL work plan will focus on relevant indicator bacteria (total and fecal coliform, E. coli, and enterococci) as a whole.  In addition, methods for identifying specific pathogens will be investigated to determine if these methods will provide a cost-effective means for increasing the protection of beneficial uses.

2. Background Information (BI)

303(d) Listings (BI-1, BI-2)

The proposed 2002 303(d) list identifies Reaches 2, 4, 6, 7, 9A, 9B, 10, and 11 as impaired due to the presence of fecal coliform bacteria (Figure 2).  Water contact recreation (REC-1) is the beneficial use listed as impaired by fecal coliform bacteria.  Water contact recreation activities involve body contact with water, where ingestion of water is reasonably possible.  These uses include, but are not limited to swimming, wading, water-skiing, skin and scuba diving, surfing, white water activities, fishing, or use of natural hot springs.  Potential sources of bacteria come from non-point sources (i.e. failing septic tanks, wildlife, and domestic animals) and point sources (i.e. stormwater systems).  

All of the fecal coliform bacteria listings are based on data collected during the Calleguas Creek Characterization Study (CCCS) completed in September of 2002.  Table 1 presents the data that form the basis of the proposed 2002 303(d) fecal coliform bacteria listings.

Status:  The data that form the basis of the proposed 2002 303(d) fecal coliform bacteria listings have been obtained from the LARWQCB and are presented in Table 1.

	Table 1. Fecal coliform bacteria data that form the basis for 303(d) listings in the Calleguas Creek watershed.


	Sample Date
	6/99
	Fecal Coliform Bacteria (MPN/100 ML)
	500 
	220 
	2,400 
	2,400 
	130 
	16,000 
	800 
	800 
	700 
	700 
	240 
	240 
	Bolded numbers represent exceedences of the fecal coliform single sample limit  (400/100ML) for fresh waters designated REC-1.

The geometric mean limit for fecal coliform is 200/100ML.

	
	
	5/99
	
	900 
	1,600 
	900 
	240 
	70 
	500 
	80 
	500 
	500 
	240 
	60 
	1,100 
	

	
	
	4/99
	
	11,000 
	3,000 
	14,000 
	5,000 
	9,000 
	17,000 
	8,000 
	1,300 
	300 
	3,000 
	500 
	3,000 
	

	
	
	3/99
	
	300 
	300 
	220 
	130 
	240 
	500 
	20 
	40 
	230 
	80 
	110 
	2,100 
	

	
	
	2/99
	
	500 
	600 
	280 
	240 
	300 
	500 
	170 
	130 
	230 
	50 
	50 
	80 
	

	
	
	1/99
	
	230 
	1,700 
	80 
	350 
	500 
	500 
	80 
	40 
	130 
	70 
	240 
	30 
	

	
	
	12/98
	
	1,700 
	2,400 
	3,000 
	5,000 
	900 
	3,000 
	1,100 
	140 
	340 
	9,000 
	1,700 
	300 
	

	
	
	11/98
	
	300 
	500 
	500 
	140 
	170 
	3,000 
	2,400 
	700 
	500 
	300 
	130 
	170 
	

	
	
	10/98
	
	1,700 
	9,000 
	500 
	240 
	160,000 
	2,300 
	80 
	40 
	80 
	50,000 
	2,400 
	140 
	

	
	
	9/98
	
	900 
	110 
	1,700 
	1,700 
	170 
	17,000 
	500 
	80 
	220 
	50 
	500 
	600 
	

	
	
	8/98
	
	1,300 
	3,000 
	
	750 
	300 
	8,000 
	300 
	110 
	80 
	1,600 
	170 
	500 
	

	
	
	7/98
	
	1,600 
	1,600 
	
	900 
	240 
	1,600 
	300 
	1,600 
	240 
	1,600 
	1,600 
	1,600 
	

	
	Reach
	Calleguas Creek South
	Revolon Slough
	Arroyo Los Posas
	Arroyo Simi
	Conejo Creek
	Conejo Creek Main Stem
	Hill Canyon

Reach of Conejo Creek
	Arroyo Santa Rosa
	

	
	
	2
	
	
	4
	6
	7
	
	9A
	9B
	10
	
	11
	


Additional Data Sources and Potential Impacts (BI-3)

The Ventura County Flood Control District (VCFCD) monitors the Watershed for bacteria during dry and wet weather events to meet the requirements of their National Pollutant Discharge Elimination System (NPDES) Permit.  This data will assist in the characterization of bacteria levels during wet weather where data seems to be lacking.  

The potential impacts of bacteria loading from the Watershed to nearby beaches is not well understood.  To our knowledge, an investigating of the link between the two has not been completed.  However, information on beach listings, closures, sample data, and additional information will be collected from the Ventura County Environmental Health Division (VCEHD), which began monitoring the bacteriological quality of ocean water at Ventura County beaches in November of 1998.  To estimate the impacts of bacteria loading from the Watershed to nearby beaches additional characterization of the interaction between the Watershed, Mugu Lagoon, and nearby beaches will need to be completed and will be addressed in Section 4.  

Status:  Data from dry and wet weather events has been obtained from the VCFCD.  Data on beach closures has been obtained from the Ventura County Environmental Health Division.  

Additional Work to be Completed:  Obtain remaining information on beach listings and closures, sample data, and any additional relevant information developed by the VCFCD and VCEHD monitoring programs.
3. Conceptual Model (CM)

A conceptual model, for the purposes of this work plan, is a description, in text and visual format, that describes the watershed water flow characteristics (inflow and outflows) and the movement of bacteria through the watershed (i.e. inputs and interactions between bacteria and the atmosphere, water column, sediment, groundwater, and flora and fauna).  

To develop the conceptual model the sources of bacteria to the system and the means by which bacteria are removed from the system will be identified.  Sources are described as point or nonpoint.  Point sources are typically categorized to include discharges from what are considered discrete human engineered points (i.e. a discharge pipe from a wastewater treatment plant).  Nonpoint sources are, by definition, sources that do not have a discrete discharge point.  

Point sources of bacteria include sewage treatment plant overflows and spills.  Bacteria concentrations in normal discharges from sewage treatment plants are extremely low as these waters are treated to a high level.  Nonpoint sources of bacteria include malfunctioning septic tanks, illicit discharges from private drains, urban and agricultural runoff, fecal matter from wildlife and domestic animals, food wastes, vegetation, and soil.  Individual bacteria cells can divide while moving through the system increasing their concentration.

Bacteria are removed from the system as they are washed out through the reaches, as bacteria die off, and as they are taken up by fauna.  Bacteria move through the watershed in overland dry weather and storm flows, in surface waters in the reaches, and through groundwater.  The magnitude of the inputs from different sources and the magnitude of their removal from the system will be addressed in Section 4.

Status:  A conceptual model of the movement of bacteria through the Watershed is under development (CM-1).

Additional Work to be Completed:  The draft conceptual model needs to be developed to include the magnitude of sources and flows, and the mechanisms in which bacteria impact beneficial uses (CM-1).  Tasks CM-2 and CM-3, peer review and revision of the draft conceptual models will be completed through this work plan.

4. Data Analysis, Monitoring, and Source Identification (M)

The tasks in this section look at the existing data and determine if there are any areas where more information is necessary.  Based on an initial review, it appears there are some gaps in the existing water quality data with regard to dry and wet weather data, the interaction between the Watershed sources of bacteria and nearby beaches, and data identifying and quantifying sources of bacteria.  Some of the gaps in existing data are due to the testing of samples for only fecal and total coliform as opposed to fecal and total coliform as well as E. coli and enterococcus.  A more comprehensive review of existing data will be conducted as one of the work plan tasks and additional monitoring included if necessary.

If it is determined that additional monitoring is required a bacteria monitoring plan and source identification assessment plan will be developed.  Testing and analysis outlined in a monitoring plan will focus on identifying the extent, magnitude, and sources of bacteriological pollution in the Watershed.  The process of selecting monitoring station locations will start with an evaluation of stations used in previous programs.  If possible, existing stations will be used to save time and resources, and to provide historical data.  In addition, stations will be selected based on their representativeness of the reach, accessibility, and their ability to optimize the collection of data for concurrent studies, such as the Toxicity TMDL.  Fresh water samples will be tested for E. coli, enterococcus, and fecal and total coliform.  Marine water samples will be tested for enterococcus and fecal and total coliform.  In addition, general water quality constituents (temperature, dissolved oxygen (DO), specific conductivity, and pH, at a minimum) and flow rates will be measured.  

Status:  A cursory review of existing water quality data has been completed (M-1).

Additional Work to be Completed:  Task M-1 needs to be completed in more depth and M-2, M-3, and M-4 completed if necessary based on the results of M-1.  

5. Review of Water Quality Objectives and Uses (WQS, UA) 

Beneficial Uses Impacted by Bacteria (UA-1)

As discussed in the Section 1, fecal coliform bacteria is impairing the REC-1 use in the listed reaches.  Other uses that have the potential of being impaired due to the presence of bacteria include non-contact recreation (REC-2) in Reaches 2, 4, 6, 7, 9A, 9B, 10, and 11, shellfish harvesting (SHELL) in Reach 1, and groundwater recharge (GWR) in Reaches 2, 4, 6, 7, 9A, 9B, 10, and 11.  To investigate the effects of bacteria on recreational uses (REC-1 and REC-2) a Recreational Use Survey will be developed to determine the extent of existing and probable future recreational uses.  This will assist in determining what the actual impacts of bacteria are to these uses.  

Status:  No information has been collected, as of yet, on observed impacts (i.e. reported sicknesses, bacteria in groundwater, beach closures, shellfish advisories, etc.) to REC-1, REC-2, GWR, and/or SHELL uses.

Additional Work to be Completed:  Obtain information to determine the extent to which bacteria pollution has had observable impacts on these uses.  As there are existing and potential municipal and domestic supply uses in groundwater, potential impacts to these uses will be investigated.  Task WQS-3 will use the existing data and any new data to investigate the effects of seasonality on water quality and the potential for assigning seasonal water quality standards (i.e. separate wet and dry weather standards).  Tasks UA-2 and UA-3 are designed to gather information on existing impacts and potential impairments of beneficial uses.  Tasks UA-4 and UA-5 are designed to determine if other uses, subcategories of uses, or standards are applicable in light of the information generated during the implementation of this work plan.  

Existing Objectives and Basis for Objectives (WQS-1)  

Bacteria objectives for marine and fresh waters designated in the Basin Plan as REC-1 were revised through LARWQCB Resolution No. 01-018 adopted by the Los Angeles Regional Board on October 25, 2001 (Table 2).  Although, these revised objectives have not completed the administrative process required for adoption into the Basin Plan they are consistent with the standards set by the California Department of Health Services for ocean beaches under the direction of Assembly Bill 411 passed in 1997.  The current REC-1 objectives are based on the results of a series of epidemiological studies focusing on the relationship between illness rates and bacterial indicator densities conducted in the late 1940s and early 1950s (LARWQCB, 2001).  The revised REC-1 objectives are based on newer information collected through more recent nationwide epidemiological studies.  LARWQCB Staff recommended that objectives for REC-2 remain unchanged, as no epidemiological studies or research have been conducted focusing on activities covered by REC-2 (Table 2).  

Bacteria objectives for waters where shellfish can be harvested for human consumption (SHELL) presented in the Basin Plan are as follows:  the median total coliform concentration throughout the water column for any 30-day period shall not exceed 70/100 ml, nor shall more than 10 percent of the samples collected during any 30-day period exceed 230/100 ml for a five-tube decimal dilution test or 330/100 ml when a three-tube decimal dilution test is used.  This standard is based on the lack of evidence of disease outbreak from consumption of raw shellfish, which were grown in waters meeting this bacteriological criterion (USEPA, 1986).   

The bacteria objective for ground waters used for domestic or municipal supply (MUN) presented in the Basin Plan is as follows:  the concentration of coliform organisms over any seven-day period shall be less than 1.1/100 ml.  

	Table 2. Water quality objectives for bacteria (Coliform) as outlined in the Basin Plan and LARWQCB Resolution No. 01-018.

	
	Marine Waters REC-1
	Fresh Water REC-1
	REC-2

	Geometric Mean Limits
	
	

	Total Coliform Density
	1,000/100 ml
	
	

	Fecal Coliform Density
	200/100 ml
	200/100 ml
	2000/100 ml

	Enterococcus Density
	35/100 ml
	
	

	E. Coli Density
	
	126/100 ml
	

	Single Sample Limits
	
	

	Total Coliform Density1
	10,000/100 ml
	
	

	Fecal Coliform Density
	400/100 ml
	400/100 ml
	4000/100ml

	Enterococcus Density
	104/100 ml
	
	

	E. Coli Density
	
	235/100 ml
	

	1 Total coliform density shall not exceed 1,000/100 ml, if the ratio of fecal-to-total coliform exceeds 0.1.


Status:  All of the objectives and the basis for the objectives have been identified except for the basis for the bacteria objective for ground waters used for MUN.  

Additional Work to be Completed:  Determine the appropriateness of objectives with respect to conditions in the Watershed.  Obtain information on the basis for the groundwater MUN water quality objective.  Tasks WQS-4 and WQS-5 are designed to develop alternative objectives and evaluate their ability to protect uses, if necessary.  This includes investigating the potential for assigning seasonal water quality standards (i.e. separate wet and dry standards).  

Tasks WQS-6, WQS-7, and WQS-8 are designed to identify, evaluate, and assess the cost and feasibility of possible control measures to meet water quality objectives.  In assessing the possible control measures it may be determined that a use attainability analysis is necessary.  A use attainability analysis will be necessary if attaining the designated use is not feasible because:

(1) Naturally occurring pollutant concentrations prevent the attainment of the use; or

(2) Natural, ephemeral, intermittent or low flow conditions or water levels prevent the attainment of the use, unless these conditions may be compensated for by the discharge of sufficient volume of effluent discharges without violating State water conservation requirements to enable uses to be met; or

(3) Human caused conditions or sources of pollution prevent the attainment of the use and cannot be remedied or would cause more environmental damage to correct than to leave in place; or

(4) Dams, diversions or other types of hydrologic modifications preclude the attainment of the use, and it is not feasible to restore the water body to its original condition or to operate such modification in a way that would result in the attainment of the use; or

(5) Physical conditions related to the natural features of the water body, such as the lack of a proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated to water quality, preclude attainment of aquatic life protection uses; or

(6) Controls more stringent than those required by sections 301(b) and 306 of the Act would result in substantial and widespread economic and social impact.

Tasks WQS-9, UA-7, UA-8, and UA-9 will outline how to determine if a use attainability analysis (UAA) is necessary and the steps for conducting one.  If a UAA is necessary, the following reports, among others, will be used as guidance:  A Suggested Framework for Conducting UAAs and Interpreting Results (WERF, 1997a) and A Comprehensive UAA Technical Reference (WERF, 1997b).  The work conducted to develop a UAA would be coordinated closely with the RWQCB to ensure all requirements are met.

Identifying Pathogens and Source Species (WQS-2) 

Fecal and total coliform, E. coli, and enterococci are used as indicators of potential pathogens in water.  Methods for directly testing water for pathogens have been developed.  These methods are thought to be impractical in most circumstances due to the potential for many different pathogens to be present, the reliability and cost of analytical methods, and the variation in likely pathogen concentration (USEPA, 2002).  However, research in this area is making progress and may, in the near future, provide a reliable and cost effective means to indicate the presence of pathogens.  If reliable and cost effective methods to indicate the presence of pathogens become available, these methods could be used to develop improved water quality objectives that are more protective of beneficial uses.  

There are several methods for identifying human and animal fecal contamination in water.  There are no easy, low cost methods and no single indicator or approach is likely to deal will all of the potential issues associated with differentiating between human and animal fecal contamination (Stenstrom and Ha, 2001).  However, a combination of methods may be useful in determining source species, assisting in conducting the source assessment, and selecting appropriate best management practices to deal with bacteriological pollution. 

Status:  A cursory review of the scientific literature has been completed.

Additional Work to be Completed:  Continue research on pathogen specific and source species identification methods.  Potential sources of additional information include Caltrans, UC Davis, previous bacteria/pathogen TMDLs, and scientific literature.

6. Early Action Items (EA)

Domestic Animal Waste Education/Public Outreach Program (EA-1)


Domestic animal waste contributes to bacteriological pollution.  An educational program focusing on the requirements of local domestic animal waste ordinances and the effects of domestic animal waste on the watershed may be helpful in reducing the loading of these pollutants.  As such, an educational program will be developed as an early action item in an attempt to reduce bacteria loading.    

Status:  No work on a domestic animal waste education/ public outreach program has been completed.

Additional Work to be Completed:  Design and implement program.

7. Total Maximum Daily Load (TMDL)

To develop a TMDL, the USEPA TMDL regulations in effect will be used and all California State requirements will be met as part of the development.  The targets used in the TMDL will be the standards in the Basin Plan or site-specific objectives adopted based on the work conducted in this work plan depending on the results of the studies and the timing of the work completed.  

Information gathered during the implementation of this work plan will be critical to the development of a TMDL.  Table 3 presents the tasks required to complete a TMDL.  In addition, Table 3 presents sections in this work plan that will generate critical information necessary to complete a TMDL that is acceptable to the stakeholders and legally defensible.

	Table 3. Components for completing a Bacteria TMDL.

	Task ID
	Task Title
	Relevant Work Plan Sections

	TMDL-1
	Problem Statement
	1, 2

	TMDL-2
	Numeric Target
	4, 5

	TMDL-3
	Source Analysis
	2, 3, 4

	TMDL-4
	Linkage Analysis
	2, 3, 4

	TMDL-5
	Waste Load Allocations – Point Sources
	2, 3, 4

	TMDL-6
	Load Allocations – Non-point Sources
	2, 3, 4

	TMDL-7
	Margin of Safety
	

	TMDL-8
	Seasonal Variations
	4

	TMDL-9
	Allowance for Future Growth
	

	TMDL-10
	Implementation Plan
	5

	TMDL-11
	Draft review
	

	TMDL-12
	Response to comments and final TMDL
	

	1 Introduction

2 Background Information

3 Conceptual Model

4 Data Analysis, Monitoring, and Source Identification

5 Review of Water Quality Standards and Uses


Status:  Work discussed under the introduction and background sections of this work plan can be used to develop the problem statement for the TMDL. 

Additional Work Needed:  The majority of the TMDL will be developed as part of this work plan.

8. Basin Plan Amendments (BPA)

A variety of basin plan amendments may be developed as part of this work plan.  Amendments will need to be developed for any subcategories of use, site-specific objectives, UAAs, or TMDLs developed.   The tasks and budget presented in the task sheet are designed to support the Regional Board in their Basin Planning efforts by providing technical and financial support as necessary to facilitate the development and approval of the amendments.

Status:  No work has been done to develop basin plan amendments.

Additional Work Needed:  All tasks will be completed as part of this work plan.
9. Stakeholder Public Participation

Efforts will be made to reach out to other interested parties to solicit input regarding all aspects of the proposed work plan.  This may include holding a technical workshop to review methods, results and conclusions for the proposed studies.  The budget for this work plan does not include an allocation for performance of outreach activities.

A technical review panel consisting of experts in the field of microbiology will be assembled to assist in the review of the work plan and subsequent deliverables.  A process for review of the technical report by relevant state and federal agencies will be established.

10. Cost Estimate 

Table 4 presents a cost estimate for each task, including labor costs, the costs for consultants and special experts, and other direct costs. As there is the potential that some of the tasks outlined in this work plan may not need to be completed, those tasks are included as possible costs in the table.  The estimated cost for completing all of the work plan tasks is $843, 615.  Please see attached cost spreadsheet for detailed estimates.  

	Table 4. Cost estimate for Bacteria TMDL Work Plan.

	Major Deliverable
	Tasks Included
	Total Probable Cost
	Total Possible Cost

	Development of Conceptual Model and Source Assessment Report
	I-2, BI-1, BI-2, BI-3, CM-1, CM-2, CM-3, CM-4, M-1, M-2
	$ 71,720
	

	Development of Use Attainment and Water Quality Standards Report
	UA-1, UA-2, UA-3, UA-4, UA-4, UA-5, UA-6, WQS-1 through WQS-9
	$ 16,000
	$ 148,685

	Development of UAA
	UA-7, UA-8, UA-9
	
	$ 55,580

	Development and Implementation of Monitoring Plans
	M-3, M-4
	$ 227,905
	

	Development and Implementation of Early Action Items
	EA-1
	
	$ 17,795

	Development of TMDL and Basin Plan Amendments
	TMDL-1 through TMDL-12 and BPA-1 through BPA-9
	$ 163,040
	

	Meetings
	PM
	$ 90,090
	

	Project Management and Contract Administration
	CA
	$ 52,800
	

	Totals
	$ 621,555
	$ 222,060
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