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General Project Description
Various reaches within the Calleguas Creek Watershed, in southern Ventura County, California, appear on the 2002 Clean Water Act Section 303(d) list of water quality limited segments as impaired due to water column and sediment toxicity, organophosphate pesticides in water, and chlorpyriphos in fish tissue.  Three reaches within this watershed appear on the 303(d) list as impaired due to water column concentrations of metals.  Several reaches are in the 303(d) list as impaired due to nutrients, ammonia, and algae.  Total Maximum Daily Load (TMDL) implementation and monitoring plans are being developed.  No volunteer monitoring organizations existed in the Calleguas Creek Watershed prior to the Wishtoyo Foundation’s involvement in citizen monitoring efforts.  
The Calleguas Creek Watershed Monitoring Program will be managed and coordinated by the Wishtoyo Foundation in accordance with State Water Resources Control Board Agreement Number 03-063-554-1.  The program will collect water quality data at eight sites on Calleguas Creek and its major tributaries.  Samples will be taken once a month through a coordinated volunteer effort.  The focus of the project is on chemical and physical parameters as measurements of water quality in support of the development of TMDLs.  Data will be collected in the field with field instruments and nutrient and bacteria samples will be sent to a laboratory for analyses.  This information will be provided to the regulatory agencies upon request.  Data will also be summarized for the public through flyers, newsletters and a project web page.  This monitoring program is intended to build general and specific awareness of water quality issues, aquatic resources and pollution prevention methods.
The goals of this program include:

· To provide a field guide for sampling and analysis performed by citizen monitors.  This field guide will be patterned after the model provided by the Heal the Bay Stream Team Field Guide.
· To encourage and increase public involvement, and to standardize data quality from citizens in citizen monitoring programs.
· To assist groups in data entry and transmittal, thereby assisting the Los Angeles Regional Water Quality Control Board (LARWQCB) staff in their water quality assessment and TMDL efforts.  All credible data collected by participating citizen monitoring groups and lead agency, in all of the local watersheds will be entered on a Microsoft Excel database and transmitted to the LARWQCB via email.
· To increase public awareness and stewardship of our water resources, thereby altering behavior and unsustainable land use practices, resulting in lower pollution levels over time. 

Funding for this project has been provided in part by the U.S. Environmental Protection Agency (USEPA) pursuant to Assistance Agreement No. C9-97968201-0 and any amendments thereto which has been awarded to the State Water Resources Control Board (SWRCB) for the implementation of California’s Nonpoint Source Pollution Control Program.  The contents of this document do not necessarily reflect the views and policies of the USEPA or the SWRCB, nor does mention of trade names or commercial products constitute endorsement or recommendation for use.
Water Quality Constituents to be Monitored
Parameters to be monitored in the field are temperature, pH, turbidity, dissolved oxygen, conductivity (electrical), total dissolved solids, and evidence of eutrophication such as fine sediment and/or algae cover.  Samples for analyses of indicator bacteria (Total Coliform, E. coli, and Enterococcus) will be conducted at Heal the Bay’s laboratory using the EPA-approved IDEXX method. Samples for analyses of dissolved inorganic nutrients will be conducted at the Schimmel Laboratory at UC Santa Barbara following US-EPA, ASTM, or well established reference standards.  Nutrient species include nitrate, ammonium, total dissolved nitrogen, phosphate, and total dissolved phosphorous.  Dissolved nutrient and bacteria samples will be taken by volunteers and Wishtoyo staff.  An estimate of flow will be obtained from established river gauges operated by the USGS or Ventura County.  It is necessary to measure flow to calculate nutrient flux at any given sampling location.  Although many water quality standards are set by concentration, it is important to also determine mass flux to better understand nutrient loading.  In addition, observational data will be recorded such as water color, clarity and odor, algal cover and color, presence of oil or tar, trash, and foam.  Table 1 provides a list of all parameters to be monitored plus type and frequency.  
Table 1:  Summary of Monitoring Design 

	Parameter
	Type 
	Frequency

	Temperatures
	Field
	Monthly

	Dissolved Oxygen
	Field
	Monthly

	pH
	Field
	Monthly

	Conductivity
	Field
	Monthly

	Total Dissolved Solids
	Field
	Monthly

	Turbidity
	Field
	Monthly

	Visual Observations
	Field
	Monthly

	Total Coliform
	Analytical Laboratory
	Monthly

	E. coli
	Analytical Laboratory
	Monthly

	Enterococcus
	Analytical Laboratory
	Monthly

	Ammonia-Nitrogen
	Analytical Laboratory
	Monthly

	Nitrate-Nitrogen
	Analytical Laboratory
	Monthly

	Total Dissolved Nitrogen
	Analytical Laboratory
	Monthly

	Ortho-Phosphate
	Analytical Laboratory
	Monthly

	Total Dissolved Phosphorous
	Analytical Laboratory
	Monthly


Sampling Strategy

The Calleguas Creek Watershed Monitoring Program provides a comprehensive and long-term monitoring effort to look at the general ecological well being of the watershed from the upper watershed to the outlet.  Monthly sampling will provide a snapshot of the conditions each month that can be used in comparison between sites along the river profile as well as monthly and annual variations.  The sampling strategy is not event-based; hence, the data collected will have limitations.  The program creates an opportunity for volunteer involvement in a scientific field study that will (1) establish baseline information of stream condition at a watershed level, (2) establish a trained volunteer monitoring base and (3) assist in locating previously unidentified non-point sources of pollution. 
Wishtoyo Foundation will have on staff a Watershed Monitoring Director who will oversee all aspects of the monitoring program.  Duties will include developing volunteer participation, training volunteers, coordinating volunteer activities, calibrating and preparing field equipment, inventorying the data collected, and assisting in public outreach.  

In accordance with an established monthly schedule, volunteers will meet Wishotyo Foundation staff at a designated location in the middle of the watershed where they will organize for the monitoring effort that day and sign waiver forms.  There they will pick up all the monitoring equipment and break up into two teams; one will go to the upper watershed sites and the other to the lower sites.  Each team will have a Captain who will coordinate and oversee the monitoring.  Team Captains are staff members or volunteers who have previously gone through several training sessions to assure monitoring consistency and accuracy month-to-month.  Both teams will return to the starting location to drop off the equipment, samples and datasheets.  Debriefing and a discussion of the day’s activities will also occur.  The Program Director with assistance from the team Captains will assure that the datasheets are filled out completely and that nutrient and bacteria samples are stored and labeled correctly.   
Sample Site Location

The monitoring sites were selected to obtain information from the main stem of Calleguas Creek as well as its major tributaries (Table 2 and Figure 1).  All sites have reasonable and safe access for measuring stream discharge during low-flow periods. All sites except CJ02 have a bridge for high-flow sampling. 
Table 2: Monitoring Sites in the Calleguas Creek watershed
	Code
	Description

	AS01
	Arroyo Simi at Madera Road

	CJ01
	Conejo Creek at Howard Road

	CJ02
	Conejo Creek at Hill Canyon

	CJ03
	Conejo Creek at library park

	CL01
	Calleguas Creek at Pacific Coast Highway

	CL02
	Calleguas Creek at University Drive

	CL03
	Calleguas Creek at Upland Road

	RS01
	Revolon Slough at Pacific Coast Highway


Figure 1: Monitoring locations in the Calleguas Creek watershed..
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Plan for Developing a Volunteer Network
Active promotion of the Calleguas Creek Watershed Monitoring Program will foster citizen involvement through newsletter and internet announcements, presentations to environmental or community service groups concerned with the watershed, and development of contacts with instructors and students at all levels of academic science programs from grade schools to universities.  It is anticipated that many of our volunteers will be users of the resource such as hikers, surfers and fishermen, eager to give something back.  Similar programs on Malibu Creek (Heal the Bay) and the Ventura River (Santa Barbara Channelkeeper) have found that citizens are excited to have a hands-on experience in their watershed and that involvement in the effort fosters a sense of regional pride and a feeling of stewardship.  

Public Outreach

As the program gains momentum and the water quality monitoring database develops, staff will conduct outreach to local communities to raise awareness of the watershed as an importance natural resource and to promote the monitoring program. Descriptions and results of the program will be published in flyers, newsletters and a project web page.  Staff will also seek out opportunities to give presentations to local schools. 

WMP Field Guide

Each stream team will be provided with a Watershed Monitoring Plan Field Guide (WMP Field Guide).  This Guide is a comprehensive manual on where, how, and when to sample.  It will contain protocols for sampling with explanations on how to use all instruments, datasheets for recording of the information, emergency procedures, and important contact information.  Copies will be available for volunteers to take home with them for further study upon request.    
Nutrient Sampling and Analytical Procedures
All nutrient samples will be collected in 500 ml high-density polyethylene (HDPE) bottles which have been rinsed three times with deionized water before going to the field.  The sample bottles will be clearly labeled just prior to taking a sample.  The bottles will be rinsed again with sample water three times before taking a sample, with care being taken to avoid having any stream water pass over the sampler’s hand before the water enters the bottle.  Once a sample has been taken, the bottle will be tightly closed and stored on ice in a cooler until arriving at the analytical laboratory.  The Stream Team Coordinator will organize the bottles and arrange for their transfer to the UC Santa Barbara analytical laboratory.  There they will be handed over to the laboratory supervisor who will manage the analytical procedures, data tabulation, and transfer of the data to the Program Director.  The Program Director will then work with Wishtoyo staff to finalize data entry and incorporation into the project database.   
Bacteria Sampling and Analytical Procedures

Water samples for bacteria analysis will be collected manually, at mid-depth near the center of flow, in sterile plastic bottles pre-charged with small amounts of sodium thiosulfate to remove residual chlorine (a possible problem below sewage treatment plants and in urban nuisance waters).  Samples will be placed in coolers, transported on ice, and analyzed within six hours of collection.  Each sample is analyzed for three indicator bacteria, total coliform, E.  coli, and enterococci using IDEXX Colilert® and Enterolert® methodologies (ASTM #D6503-99).  Both methods are approved by the Environmental Protection Agency (EPA, 2003a).  The sample, diluted with distilled, bacteria-free water (typically using a dilution of 10:1), is used to fill multiple wells in an analysis tray.  Colilert uses two indicators, one that changes color when metabolized by total coliform, and another that fluoresces when metabolized by E. coli; the Enterolert indicator fluoresces when metabolized by enterococci.  The number of positive wells after incubation for 18 hours at 35°C (Colilert) or 24 hours at 41°C (Enterolert) provides a statistical determination of concentration.  The unit of measure is the “most probable number” of “colony forming units,” abbreviated as either “MPN” or “cfu,” in 100 ml of sample.  
Data Review
Every six months, the Program Director will produce a data summary and overview of the Calleguas Creek Watershed Monitoring Program for the Technical Advisory Committee (TAC) to review.   The TAC will then submit comments and suggestions to the Program Director for implementation.   These reports, comments and suggestions will be reflected in the quarterly Progress Reports for the Contract Manager at the Regional Water Quality Control Board as designated in the grant contract. 
